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Abstract

Between 1999 and 2003 the Trends in International Mathematics and Science Study
(TIMSS) Video Study (Mathematics) analyzed approximately 100 randomly selected
eighth-grade classes from each of seven countries. Findings are published in two written
reports and a set of twenty-eight public released lessons. The development of an online
course aimed at disseminating the study’s research methodology and findings to
mathematics teachers to inform their practice is the focus of this study.

A design-based research paradigm was selected to guide the development,
implementation and evaluation of the course. The four cyclic stages of design-based
research are identifying and analyzing the problem; developing a solution informed by
existing design principles; testing and refining the solution in practice; and producing
design principles from the solution to inform future practice. The design principles from
the last stage provide the means for the study to contribute to research and are the focus
of the main research question: What are the design principles for developing online
professional learning to disseminate the outcomes of educational research that will
inform teachers’ practice? The three sub-questions address more specific aspects of the
study: (1) What is the impact on teachers’ mathematical knowledge and practices of an
online professional learning resource that focuses on analyzing culturally diverse
mathematics lessons from high-achieving countries? (2) What is the impact on teachers’
understanding of educational research and its application to practice, of an online course
designed around the findings and lesson videos of a major mathematics education
research project? (3) What structures support flexible delivery methods of an online,

interactive course for teacher professional learning?

Each stage of the design-based research for this study has been examined through three
lenses - technology, content and pedagogy, and implementation — that, blended together,
form the solution to the problem. The technology used for the solution was online
interactive video-centric software developed in-house specifically for teacher
professional development. The online course at the centre of this study was the first to
use the software and so its development and testing was critical for the new software.

The content of the course had as its basis research findings and public-release lessons
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selected from the TIMSS Video Studies. The pedagogy used in the course was informed
by guiding principles developed from extensive literature research into teacher
professional development and video cases. The main requirement for implementation
was that the course delivery should be flexible, catering for individuals or groups either
online or in blended formats, both facilitated or non-facilitated.

Data collected during the cycles of testing and refinement, Stage 3 of the design-based
research, included videotapes of all face-to-face sessions, questionnaires, observers’
notes, participants’ responses to the online tasks and forums, participants’ journals and
general emails. Analyses of this data occurred at two levels — one during the cycles of
Stage 3 and the second after the completion of Stage 3. The first of these resulted in
refinements being made to the solution before the next cycle of testing and the second,
augmenting the first analyses, provided foci for the reflections of Stage 4. From these

reflections, the design principles of Stage 4 were produced.

In all, sixteen design principles were produced from the research. Apart from technical
issues with the software and video, the four technology-based design principles focused
on the support (online, printed and helpdesk) and online scaffolding needed by end-
users. Content and pedagogy of the course afforded eight design principles including the
adoption of situated learning and its focus on authentic activities; opportunities for
knowledge construction; the use of video-cases incorporating content and pedagogical
content knowledge, lesson exploration, lesson analysis, and expert input; and links to
practice. Four design principles covered implementation addressing flexibility of
delivery, scaffolding, facilitation and the printed course guide.

The design principles are central to the main research question. In relation to the sub-
questions, the study found that there was an impact on teachers’ mathematical
knowledge and practices; and that teachers had become more aware of the TIMSS
research and how it related to their practice. The structures to support flexible delivery
are addressed in the implementation design principles and further in the design and
implementation of facilitator training, resources and materials. The findings from the
study have been used to guide the development of similar online, video-centric courses.
Suggested areas for future research conclude the study.
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Chapter 1  Introduction to the Study

1.1 Introduction
Between 1999 and 2005, the researcher worked at LessonLab, Inc., a small educational

research company founded by Dr James Stigler, a Professor in the Department of
Psychology, University of California Los Angeles, in Santa Monica, US. LessonLab’s
major research at the time was the TIMSS 1999 Video Study.

TIMSS, Trends in International Mathematics and Science Study (previously known as
Third International Mathematics and Science Study), was developed by the

International Association for the Evaluation of Educational Achievement (IEA) to
measure trends in students’ achievement in mathematics and science (Institute of
Education Sciences). The study is conducted on a 4-year cycle, involving approximately
40 countries with students from levels 4, 8 or 12 and with different component studies
depending on the cycle (for details see Appendix 1.1). One such component, the TIMSS
Video Study, was conducted first in 1995 and again in1999, with Stigler being chief
researcher on both occasions.

The TIMSS 1999 Video Study had a mathematics and a science component. The
Mathematics study analyzed videotaped lessons and artifacts from 638 eighth-grades in
seven participating countries - Australia, Czech Republic, Hong Kong SAR, Japan’,
Netherlands, Switzerland and United States. The videotaping commenced in 1999, and
following extensive analyses, the results were published in 2003.

One of the objectives of the study, (Hiebert et al., 2003, p.15) was: “To develop
methods for communicating the results of the study, through written reports and video
cases, for both research and professional development purposes.” The research
conducted for this doctoral study is about the development of one such method for
teacher professional learning. In this case, the objectives were to design an online
course that would enable users to understand the research and its findings; to gain a
deeper understanding of some of these findings in context by analyzing lessons from the

! Japan participated in the Science component only in 1999 but the 1995 Japanese mathematics lessons were re-
analyzed in the 1999 study.
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study; and to be able to transfer acquired insights to their own practice where
applicable. The outcome was a ten-hour course TIMSS Video Studies: Explorations of
Algebra Teaching.

This study used a design-based research paradigm to develop, implement and evaluate
the course resulting in design principles for online educational courses designed to

promote research outcomes.

1.2 Design-based research
The term design-based research is used by, among others, the Designed-Based Research

Collective (The Design-Based Research Collective, 2003). However many terms have
been used to describe the paradigm. Reeves notes that these include “formative research”
by Newman in 1990, “design experiments” originated in 1992 by Brown and Collins and
“development research” by van den Akker in 1999 (Reeves, 2000, p.8). At that time
Reeves favored “design experiments” but in 2006, Reeves and van den Akker used the
term “design research” (van den Akker, Gravemeijer, McKenney, & Nieveen, 2006).
Peterson and Herrington examine the issue and reach the conclusion that “researchers
are beginning to come to an agreement on the proper terminology” and that the “choice
of a name for the DBR approach is important in that it leads to a proper definition.”
(Peterson & Herrington, 2005, p.3)

Reeves lists the central characteristics of design experiments as defined by Brown and
Collins:

e addressing complex problems in real contexts in collaboration with
practitioners;

e integrating known and hypothetical design principles with technological
affordances to render plausible solutions to these complex problems; and

e conducting rigorous and reflective inquiry to test and refine innovative
learning environments as well as to define new design principles. (Reeves,
2000, 2006)

Reeves further adds that two of the fundamental tenets of development research are:
“collaboration among practitioners, researchers, and technologists, and dedication to
providing direct benefits to all stakeholders within the context of research.” (Reeves,
2000, p.10)
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The following diagram, Figure 1-1, from Reeves illustrates the stages of design-based
research, its cyclic nature and the essential role of existing design principles to inform
the development of solutions to the problem being solved. After the cycles of testing

and refining the solutions in practice, the design principles for the solutions are

produced.
Analysis of Development of Iterative Cycles of Reflection to
Practical Problems solutions Informed Testing and Produce “Design

by Researchers and by Existing Design Refinement of Principles” and
Practitioners in -' and Principles and ‘ Solutions in -‘ Enhance Solution
Collaboration Technological Practice Implementation

Innovations

Refinements of Problems, Solutions, Methods and Design Principles

Figure 1-1 Design-based research (Reeves, 2006)

1.3 The study
The purpose of this research was to determine design principles that, when used to

develop an interactive online professional learning course making use of a large video
study of mathematics classrooms in seven countries, would enable practitioners to

understand the results and the application to their practice.

The stages of the research align to the design-based research paradigm illustrated in
Reeves’ diagram, Figure 1-1, as follows.

1.3.1 Stage 1: Analysis of practical problems
The first stage of design-based research is the collaborative analysis of the problems by

researchers and practitioners. During this time the scope and constraints of the research
are analysed and guidelines set. Guidelines cover procedures to be followed, individual
and team responsibilities, and an initial timeline for the project.

One of the most important outcomes of this stage is the set of design principles that will
inform or guide the next stage of the research, the development of the solutions.
Another is that researchers and practitioners must become comfortable with the
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technology to be used so that they understand its potential and any constraints that may

apply.

Stage 1

Analysis of
Practical Problems
by Researchers and
Practitioners in
Collaboration

Development of Iterative Cycles of Reflection to
solutions Informed Testing and Produce “Design

by Existing Design Refinement of Principles” and
and Principles and ‘ Solutions in -' Enhance Solution
Technological Practice Implementation

Innovations

Refinements of Problems, Solutions, Methods and Design Principles

Figure 1-2 Stage 1 of design-based research

For this research project, the starting point of Stage 1 is taken from the initial design
meeting in August, 2002, when the stakeholders met for the first time to start the
analysis process. Prior to this, the stakeholders had agreed to the basic concept of
designing and implementing a course for teachers based on the research and findings of
the TIMSS Video Studies and on overall responsibilities. Stakeholders were LessonLab,
Inc., Intel® Corporation’s Innovations in Education Foundation and the University of
California Los Angeles (UCLA).

Each stakeholder’s team members provided expertise in one or more areas needed for
this project — research in education, teacher professional learning both face-to-face and
online, mathematics content and pedagogy and technology development and
application. The team members thus satisfied one of the design-based research
fundamental tenets as given by Reeves “collaboration among practitioners, researchers,
and technologists” (Reeves, 2000, p.10) This expertise would be used to design the
theoretical framework that would shape the solutions and their implementations.

The researcher was a member of the LessonLab team and had the range of experience
required for this project. Experience included teaching mathematics at secondary and
tertiary levels for many years in Australia; involvement with teacher professional

learning in mathematics both face-to-face and online in Australia and America; and was
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a member of the team responsible for developing and implementing the LessonLab
online software to be used for the project. The researcher had overall responsibility for

the project.

1.3.2 Stage 2: Development of solutions
By the end of Stage 1, teams had been formed to take the project into the next stages,

design principles to be followed had been agreed, and review processes and timelines

put into place.

Stage 2
Analysis of Development of y Iterative Cycles of Reflection to
Practical Problems solutions Informed Testing and Produce “Design

by Researchers and
Practitioners in
Collaboration

by Existing Design

and Principles and
Technological

Innovations

Refinement of Principles” and
Solutions in Enhance Solution
Practice Implementation

Refinements of Problems, Solutions, Methods and Design Principles

Figure 1-3 Stage 2 of design-based research

For this project, development of the solutions was conducted on three levels — the
content and pedagogy, the technology and the implementation. Three teams were
formed, one for each level. The researcher was a member of each team. During this
stage, as the need for management of the overall project became more critical, the
researcher took on this responsibility at LessonLab.

One of the major challenges faced by the content and pedagogy team was the scope and
complexity of the underpinning research, the TIMSS Video Study. The mathematics
portion of the TIMSS 1999 Video Study analyzed 638 eighth-grade lessons randomly
collected from all seven participating countries (Australia, Czech Republic, Hong Kong
SAR, Japan, Netherlands, Switzerland and United States). Selection, collection, analysis
and reporting of the lessons took approximately four years to be completed. The results
were published in a 236 page report (Hiebert et al., 2003), and a technical report of 533
pages followed later in 2003 (Jacobs et al., 2003). Twenty-eight public release lessons
were released at the same time as the initial report.
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Participants in the initial planning meeting in Stage 1 had agreed that the course should
address the broad question “What does mathematics teaching look like in high-
achieving countries?” with the focus being on algebra teaching. Students in the US are
expected to achieve a pass in algebra to graduate from secondary school and many
students, and teachers, find this a challenge. After extensive viewings and discussions,
the group had selected seven public release lessons to be used in the course and
designated which of these would play major (3) or minor (4) roles. It was agreed in
principle that individual video-case studies would be built into the course around the
major lessons. Suggestions had been made in Stage 1 about the research findings that
may be included.

However, that still left the content developers with many questions to answer and
challenges to face to achieve the objective of designing a 10-hour online course that
would make mathematics teachers aware of the research and its findings, and would
support transfer to practice. Questions and challenges included the following:
e What parts of the reports should be used to give teachers an understanding of the
research methods and findings relevant to them?
e How can the selected public-use lessons be used to both illustrate the findings
and show teaching in high achieving countries?
e Can teachers see beyond the cultural layers to the mathematics and teaching?
o Will teachers transfer the knowledge to their own teaching?
e What scaffolding can be provided to foster this transfer?
e What proportion of the course should be on the research and findings?
e What proportion on watching video?
e What proportion on understanding the mathematics?
e What proportion on pedagogy?
e What proportion related back to the participant’s experience ?
e What proportion should be interactive?

e What should the interactive components look like?

The technology team worked closely with the content and pedagogy team as the course
was the first built in the new LessonLab Course software (later known as Visibility ™).
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The software had been tested in-house as it was developed but this would be the first
course presented via the internet to a large number of users who were diverse both

geographically and in their experience with technology.

Prior to the development of the course software, online, interactive software for working
with individual lessons had been conceptualized at LessonLab in 2000. Early in 2001
the first components of the lesson software were ready for testing. These components,
known as LessonLab Builder and Viewer, consisted of an interface for storing and
accessing digitized videotapes of lessons and their artifacts. The interactive components
were tasks, for individual analysis and responses, and forums for group discussions.
Links to the videos could be included by builders in the questions posed in tasks and
forums, and by users in their responses and discussions. This aspect of the software was
granted a United States Patent in 2005 (Grudnitski, Hood, Sims, & Stigler, 2005)

Lessons, tasks and forums are the building blocks of the Course software. Builders use
these and other components, such as an online lesson planning tool, URL links and
graphics files, as resources in their course. Resources are constructed and stored in a

dedicated area and are then available to builders to use in course pages.

From April 2001, the researcher, and others, had used the lesson software in a wide
variety of settings across America. During this period the software was refined, different
types of tasks and forums were tested, a variety of implementation methods were

trialed, support materials were developed and technical support systems were
established. These formed the foundation of the course software.

The implementation team worked on different delivery models and support materials
and designed the pilots to be used in the testing phase of Stage 3. In general the course
was to be available to individuals wanting to learn about the TIMSS Video Studies for
the cost of materials (CD-ROM and participant booklet) only and initially was to be
delivered only online, with or without a facilitator. For an extra cost, participants could

earn one continuing education unit (CEU) from UCLA.

After completing the course, individuals with a background in teacher professional
learning in mathematics, could elect to train as facilitators. This would enable them to
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enroll participants to take the course as a group. Delivery modes would be more flexible
with facilitators given the training and resources to personalize their own

implementations by blending online and face-to-face segments.

The implementation team developed strategies for the variety of delivery modes
planned, and designed support materials and facilitation training during Stage 2. The
delivery modes and participant materials were to be tested during Stage 3. Facilitation
training and materials would be piloted and then implemented after the course had been
released.

While each team worked independently, each was dependent on the others and the
overall solutions to the problem were only possible if each component worked. In some
cases a solution relied on teams, and individuals outside of the project, working
together. For example, the design and implementation of the online ordering system was
the work of a group whose members were drawn from the implementation team, the
technology team, and from LessonLab and Intel’s accounting, marketing and
technology divisions.

1.3.3 Stage 3: lterative cycles of testing and refinement
During Stage 3 the solutions developed in Stage 2 were put through a cycle of testing

and refinement in the environment for which they were designed. A team from
LessonLab and Intel designed this stage ensuring that as many of the proposed delivery
formats as practical could be tested. This team developed the evaluation methods,
implemented the pilots, collected the data and reported back to the larger group. The

researcher again had responsibility for this stage of the development for LessonLab.
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Stage 3

Analysis of Development of Iterative Cycles o Reflection to
Practical Problems solutions Informed Testing and Produce “Design
by Researchers and by Existing Design Refinement of Principles” and

Practitioners in -' and Principles and Solutions in Enhance Solution
Collaboration Technological Practice Implementation
Innovations

Refinements of Problems, Solutions, Methods and Desian Principles
Figure 1-4 Stage 3 of design-based research

The three testing cycles consisted of four pilots conducted over three separate periods
using four implementation methods. Each team had a role at the pilots and analyzed
their component in detail. Refinements were made where necessary between each cycle
until each team and the stakeholders were satisfied that a solution to the original
problem had been successfully reached.

1.3.4 Stage 4: Reflection to produce Design Principles
At the end of Stage 3, the refined solution is deemed ready for general use. This did not

mean that no more changes would take place — the cyclic nature of design-based
research realistically represents the need to revisit any or all of the stages when the

situation changes or when the benefits of further refinements become obvious.

Stage 4
Analysis of Development of Iterative Cycles of Reflection to
Practical Problems solutions Informed Testing and Produce “Design
by Researchers and by Existing Design Refinement of Principles” and
Practitioners in and Principles and ‘ Solutions in Enhance Solution
Collaboration Technological Practice Implementation
Innovations /
a— J

y

Refinements of Problems, Solutions, Methods and Desian Principles
Figure 1-5 Stage 4 of design-based research

During Stage 4 the guiding principles, agreed to in Stage 1 and used to guide the
development of solutions in Stage 2, were examined to see what they looked like in the
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refined solution. From this and any newly identified principles from Stage 3, a set of

design principles was produced.

These were later used to guide the content and emphasis of the facilitation training
piloted after the course had been launched. They also informed future courses

developed for commercial release at LessonLab, Inc.

1.4 Theresearch questions
It is the design principles that are at the centre of this study. These principles guide the

overall development of the online course and its implementation. Three sub-questions
addressed the study at a more specific level: the direct impact on teachers of analyzing
multi-cultural classrooms; the success of this as a means to disseminate educational

research; and the structures needed to support flexible delivery of courses.

The main question being addressed by the research is:
What are the design principles for developing online professional learning to

disseminate the outcomes of educational research that will inform teachers’ practice?

Sub-questions are:
What is the impact on teachers’ mathematical knowledge and practices of an online
professional learning resource that focuses on analyzing culturally diverse mathematics

lessons from high-achieving countries?

What is the impact on teachers’ understanding of educational research and its
application to practice, of an online course designed around the findings and lesson

videos of a major mathematics education research project?

What structures support flexible delivery methods of an online, interactive course for
teacher professional learning?

1.5 Structure of the thesis
This chapter introduces the study and its main and sub-questions. It describes the

framework, design-based research, used for reflection and links this to the stages of the
study. Chapter 2, the literature review, aligns to Stage 1 of design-based research, the
analysis of practical problems. It explores the scope of the content, and researches the
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elements of effective professional learning specifically in mathematics education,
including video-cases and the interactive online technology platform. The outcomes
from this stage are design principles that guide the development of the solutions and
provide a focus for the testing and refinement cycles. Chapter 3 describes the
development of the intervention, the solutions to the problem identified and analyzed in
Stage 1. Chapter 4 discusses the methodology of the study and the iterative cycles of
testing including an analysis of the data collected in each cycle and the refinements
resulting. Thus Chapter 3 aligns to Stage 2 of design-based research and Chapter 4 to
Stage 3. Reflection on the findings from Stage 3 of the study forms the basis of Chapter
5. The guiding principles from Stage 2 were examined before being accepted, modified
or rejected. New principles were added. The production of a set of design principles
completes Stage 4 of this design-based research. Chapter 5 further draws conclusions
and recommendations in relation to the research questions posed in Chapter 1.

Chapter 1 25 Gail Hood



Chapter 2 Literature Review

The research for this study was conducted during 2002 and 2003 in California, United
States of America. As background to the study, there will be a brief examination of
aspects of education in the US at the time, including student achievement measures and

teacher professional learning.

In summary the areas to be covered in this literature review are:
e The dissemination of educational research findings to practitioners, including
their understanding of its application to practice.
e Teacher professional learning in general, and, more specifically
O as applied to teachers of mathematics,
o0 the use of video cases in teacher professional learning, and
o0 the use and design of online courses for teacher professional learning.
e The implementation of online courses, flexibility of delivery and training of

facilitators.

2.1 Background for the research
Concerns about educational achievement in the US have resulted in many proposals for

reforms in US education. During the 1970s and 1980s these included a “back to basics’
movement and, in the 1990s, led to the development of national education goals and
state academic standards (Campbell, Hombo, & Mazzeo, 2000, p.ix).

To understand why such concerns existed, it is necessary to briefly examine student
achievement during that period.

2.1.1 Student achievement
The US Department of Education’s National Center for Educational Statistics (NCES),

has responsibility for providing information on the performance of US students in key
subject areas. This basically comes from two sources: the National Assessment of
Educational Progress (NAEP) and participation in international assessments such as
Trends in International Mathematics and Science Study (TIMSS), Programme for
International Student Assessment (PISA), and Progress in International Reading
Literacy Study (PIRLS) (U.S. Department of Education National Center for Education

Statistics, 2004). NAEP measures 4" -, 8" - and 12" - grade students’ performances
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most frequently in reading, mathematics and science. TIMSS measures 4™ - and 8" -
grade students in mathematics and science; PISA measures 15 year-olds’ reading,
mathematical and science literacy; and PIRLS measures reading literacy of 4™-graders.
While the four studies have obvious similarities and differences, they are conducted
regularly enabling trends within each to be tracked and providing the means for

international comparison within key content areas.

2.1.1.1 National Assessment of Educational Progress (NAEP)
While NAEP regularly tests a nationally representative sample of students in a variety

of subjects, it has administered the same assessment in reading, mathematics and
science regularly since the 1970s. This enables trends in student achievement to be
mapped. Table 2-1 below, has a summary of the findings over this period, showing
increases, decreases and stable periods for each subject and finally any significant
differences between the first and last assessments (average scores shown for first and
last years).(Data source: Campbell et al., 2000)

Table 2-1 Summary of NAEP Trends in student achievement (average scores)

Age 17 Age 13 Age 9

Reading 1984-1992 higher than 1971 1970s increase 1970s increase

1999(288) sig = 1971(285) 1980s fluctuate 1980-1999 stable

1999(259) sig > 1971(255) 1999(212) sig > 1971(208)

Mathematics  1973-1982 decrease 1978-1982 increase 1970s stable

1980s increase 1990s increase 1980s increase

1999(308) sig > 1973(304) 1999(276) sig > 1973(266) 1999(232) sig > 1973(219)
Science 1969-1982 decrease 1970-1977 decrease 1970-1973 decrease

1982-1992 increase 1977-1992 increase 1973-1982 stable

But 1999(256) sig = 1970(255) 1982-1990 increase

1999(295) sig < 1969(304) 1999(229) sig > 1970(225)

The executive summary within the NAEP 1999 Trends in Academic Progress report
generalizes the findings as follows:

Generally, the trends in mathematics and science are characterized by declines in
the 1970s, followed by increases during the 1980s and early 1990s, and mostly
stable performance since then. Some gains are also evident in reading, but they are
modest. Overall improvement across the assessment years is most evident in
mathematics. (Campbell et al., 2000, p. x)

2.1.1.2 International Assessment

The three international studies most pertinent to this research are TIMSS, PISA and
PIRLS. While many factors can be explored in the vast array of data collected, this
summary will concentrate on the trends evident in each, and indicate how they relate to

national measurements.

Chapter 2 27 Gail Hood



2.1.1.21 Trends in International Mathematics and Science Study (TIMSS)
TIMSS is designed to measure achievements in mathematics and science in grade 4

(1995, 2003, 2007), grade 8 (1995, 1999, 2003, 2007) and final year (1995). TIMSS
assessment is closely aligned to curricula of the countries and thus measures the
learning of the concepts appropriate to the grade levels. Data on schools, curricula,
pedagogy, lessons, teachers and students are collected and analyzed in order to
understand the educational context in which learning takes place.

In 1995, half a million students from 41 nations participated in TIMSS including more
than 33,000 students from about 500 US public and private schools. In 1999,
assessment of grade 8 students was conducted in 38 nations. The TIMSS Video Study,
the subject of this doctoral research, was part of TIMSS1999, and involved seven
countries. In 2003, 46 countries participated in fourth- and/or eighth- grade levels while
in 2007, 36 countries participated.

2.1.1.2.2 Programme for International Student Assessment (PISA)
PISA is an assessment of 15 year-olds administered by the Organisation for Economic

Co-operation and Development (OECD) measuring achievement in reading,
mathematics and science literacy. While the three areas are tested each cycle, one is
emphasized each time. In 2000 this was reading, in 2003 mathematics and in 2006

science.

The object of PISA is to measure the skills and competencies of students near the end of
their compulsory schooling, and how they apply these to real-world contexts. The
emphasis on literacy in each subject, reading, mathematics and science, means that the
assessment covers the mastery of processes, the understanding of concepts, and the
application of acquired knowledge. Thus PISA draws from the curriculum and learning
that may have occurred outside of the classroom, whereas NAEP and TIMSS measure

mainly content from the school curricula.

2.1.1.2.3 Progress in International Reading Literacy Study (PIRLS)
PIRLS measures reading literacy of 4™ grade students focusing on both achievement

and reading experiences. In 2001, 35 countries participated and in 2006, 44 countries
participated. As with the other studies, PIRLS is interested in the influence home,

school and national administration plays in developing reading literacy and so
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participating students, teachers and school administrators complete extensive

questionnaires.

21124

International Comparative Summary

Data in Table 2-2 has been selected from TIMSS (4"- and 8"-graders mathematics and

science), PISA (15 year olds) and PIRLS (4™ grade reading) reports (sources

http://nces.ed.gov/quicktables/ and http://www.pisa.oecd.org/ ). It summarizes the

achievement of US students relative to students from other participating countries. The

average scores for international and US students are included along with the number of

countries participating in each study.

Table 2-2 Comparative assessments reading, mathematics and science

Number of Countries with
average score relative to USA

C i = én 5 é g é’ | | us
. ountries S S = S nternat’
Subject/Grade/Age (excludes % S % S g % S Average  Average
USA) & g g
Reading
4"_graders (2006) 43 10 11 22 500 540
4"_graders (2001) 34 3 8 23 500 543
15 year-olds (2000) 30 3 20 7 500 504
Mathematics
4"_graders (2007) 35 8 4 23 500 529
4"_graders (2003) 24 11 0 13 495 518
4"_graders (1995) 25 7 6 12 518
8™-graders (2007) 48 5 5 37 500 508
8™-graders (2003) 44 9 10 25 466 504
8™-graders (1999) 37 14 6 17 487 502
8"-graders (1995) 40 20 13 7 492
15 year-olds (2006) 56 31 5 20 498 474
15 year-olds (2003) 38 23 4 11 500 483
15 year-olds (2000) 30 8 15 7 500 493
Science
4"_graders (2007) 35 4 6 25 500 539
4"_graders (2003) 24 3 5 16 489 536
4"_graders (1995) 25 1 5 19 542
8™-graders (2007) 47 9 3 35 500 520
8™-graders (2003) 44 7 5 32 473 527
8™-graders (1999) 37 14 5 18 488 515
8"-graders (1995) 40 9 16 15 513
15 year-olds (2006) 56 22 12 22 500 489
15 year-olds (2003) 38 18 9 11 500 491
15 year-olds (2000) 30 7 16 7 500 499

2.1.1.2.4.1 Mathematics

Between 1995 and 2003, US students in grade 4 showed no measurable change in

mathematics achievement. However, between these years they did not keep up with

improvements by their peers in other countries. In 1995, seven countries were

significantly higher and twelve significantly lower. In 2003 US students in grade 4
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scored significantly higher than students in thirteen countries but significantly lower
than eleven countries Further analysis of the fifteen countries that participated in both
the 1995 and 2003 studies, shows US students were outscored by students in seven
countries in 2003 and by four in 1995 (Lemke & Gonzales, 2006).

In grade 8, the relative performance in mathematics improved significantly between
1995 and 2003. In 2003 nine countries performed significantly higher than the US, in
1999 this was fourteen and in 1995 twenty. This trend was also confirmed within the
twenty-two countries that participated in both 1995 and 2003 (12 countries significantly
higher in 1995 and 7 countries in 2003).

The most recent figures from 2007 show that in the US, students in both grade 4 and
grade 8 improved in mathematics achievement in 2007 compared to 1995. In this
period, grade 4 students improved by 11 score points and grade 8 students by 16 points
(Table 2-2).

Findings on the mathematics literacy of 15-year olds, PISA 2000, PISA 2003 and PISA
2006 were that the US scored significantly lower than 8 countries in 2000, 23 countries
in 2003, and 31 countries in 2006. As the 2003 focus was mathematics literacy, these
results give the strongest picture of achievement in this area. In this year, the US
performed below the OECD average on each mathematics literacy subscale representing
a specific content area (space and shape, change and relationships, quantity, and
uncertainty). In 2006, mathematics a minor focus, US students scored lower than the
OECD average on the mathematics literacy scale (474 vs. 498)

2.1.1.2.4.2 Science

Between 1995 and 2003 in TIMSS science, grade 4 students showed no measurable
change in science performance while grade 8 students showed some improvement. 2003
scores have students at both levels performing measurably above the international
average with grade 4 students performing higher than 16 countries and lower than 3,
while in grade 8 they perform higher than 32 countries and lower than 7. However, as
with mathematics, grade 4 science students did not keep up with their peers between
1995 and 2003. Of the other fourteen countries that participated in both years, US grade
4 students scored higher than thirteen countries in 1995 but only eight countries in 2003.
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The results were better for grade 8 students when compared with the other twenty-one
countries - they scored higher than eleven countries in 2003 compared with five in
1995. (Gonzales et al., 2004; Lemke & Gonzales, 2006)

When the figures for 1995 are compared to the 2007 figures, there is no detectable
change between science achievements in the US for either grade 4 or grade 8 students.
Of the sixteen countries that participated in both of these years, in grade 4 almost half (7
of 16) showed improvement in science while almost a third (5 of 16) declined. For
grade 8 the figures were a quarter (5 of 19) improved and only 3 declined.

Science literacy was a minor focus of PISA 2000 and PISA 2003 and a major focus in
2006. In 2000, the US 15-year olds scored significantly higher than 7 countries,
significantly equal to 16 countries and significantly lower than 7. In 2003 18 countries
scored significantly higher than the US and in 2006 the figure was 22. In 2006, US
students (489) scored lower than the OECD average (500) on the combined science
literacy scale (Table 2-2).

2.1.1.2.4.3 Reading

PISA 2000 had reading literacy as its focus when testing 15 year olds. Looking at all
countries assessed, 12 scored statistically higher than the OECD average; 5 including
the US, were not statistically different from the average; and 14 were statistically below
the average. In Table 2-2, figures are based on multiple comparisons rather than the
OECD average. When measured this way, only 3 countries are significantly higher than
the US, 20 have no significant difference and 7 are lower. In PISA 2003, 11 countries

were significantly higher than the US.

Grade 4 students’ reading was measured in PIRLS 2001 and results indicate that only 3
countries scored significantly higher than the US, 20 were equivalent and 7 lower. In
2006, 10 countries were significantly higher, 11 equivalent and 22 lower. Overall scores
between 2006 and 2001 were not significantly different for US students.

2.1.1.3 Student achievement conclusion
Despite some fluctuations in the average scores of reading, mathematics and science

during the thirty or so years of national assessment, there have been modest

improvements in most subjects over the three age groups tested (9, 13 and 17). Science
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in the middle and upper years has not recovered from the decline it suffered in the

1970s, and reading has shown improvement in the upper years.

Looking at the overall achievement of US students in international assessment, students
perform relatively well in reading literacy at all levels and in mathematics and science at
lower grades. While some improvement is evident nationally in mathematics and
science at the middle levels, there is concern that this may not be keeping pace with
international peers. Trends over the assessment periods indicate that generally more
countries are achieving significantly higher than the US at this level. Results in the

higher years in mathematics and science are disappointing.

In all areas US students are not achieving in the top groups that are measured as
significantly higher than the international averages. In PISA 2000 and 2003, the US was
the only English speaking country to not be in the significantly higher than the OECD
average in all three areas, reading, mathematics and science. Concerns about this has led
to further studies and calls for increased spending and reforms in the curriculum, school
organization and teacher education in the US.

2.1.2 Expenditure on education, US
To see if the lower achievement levels may be due to lower spending on education, US

expenditure can be measured against other countries. Public spending on primary and
secondary education measured in the countries that participated in the 1995 TIMSS
studies shows that only one country, Norway, with international dollar expenditure per
capita of 1111 spends more than the US (1040). Four countries, Denmark (998), Canada
(981), Switzerland (907) and Iceland (902), are slightly below in spending (Beaton et
al., 1996).

A 2002 study conducted by the US Department of Education’s National Center for
Education Statistics examined the results and economic indicators of a selection of six
G8 countries from the TIMSS 1999 Study (Sherman, Honegger, & McGivern, 2003).
The study reported that, of the six countries, three scored statistically higher in the
TIMSS grade 8 mathematics achievement than the US (502) — Japan (579), Canada
(531), and Russia (526); one was statistically equal — England (496); and one lower -
Italy (479). In 2007, Japan (570) was statistically higher than the US (508), England
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(513) and Russia (512) were statistically equal, and Italy (480) was lower (Canada did
not take part in 2007).

Looking at the total expenditure (ppp) per student in secondary schools by country
(Figure 2-1 below), it can be seen that the US spent more than any of the other G8

countries and increased spending from 1994 to 1998.

Figure 21b. Total expenditures per student in public and private secondary schools, in current U.5. dollars converted
using Purchase Power Parities (PPPs). by country: 1994 and 1998
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Figure 2-1 G8 Countries Total expenditure per student

It is interesting to note that Japan and the United Kingdom have similar spending
amounts and patterns but quite different levels of achievement in the TIMSS 1999 year
8 mathematics. Japan is at the top of this group scoring 579, and United Kingdom with
496 is ranked statistically with the US (502). Italy (479) is statistically lower than the
US, and hence Japan and the UK, but spends more than both of these countries and has
a substantial increase in spending between 1994 and 1998 (see Figure 2-1). A more
recent publication on the percentage of gross domestic product spent on education
shows that the spending trend has continued (D. C. Miller, Sen, & Malley, 2007). The
lowest spending country in the above group, Japan, consistently achieves in the top
groups in most international assessments. These studies suggest that the achievement
differences are not directly related to the amount spent on education per student.

2.1.2.1 Expenditure on teacher professional learning, US
In one of many attempts to quantify how much is spent in the US on teacher

professional learning, Killeen, Monk and Plecki, 2002, compiled data from two sources,
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the Census Bureau's Survey of Local Government Finances: School District Finances (a
school district fiscal report compiled by the US Census Bureau), and the Common Core
of Data (demographics of US school districts compiled by the National Center for
Education Statistics). By considering three years of data 1991-1992, 1994-1995, and
1997-1998 they were able to see trends despite the problems presented by the source
data. Problems included a lack of clear categories to cover professional learning and
data missing for some periods in some states. The authors believe that, if anything, the
categories they included would underestimate spending on instructional staff support.

In general this study found that spending on instructional staff support during this time
was around 3% of total general expenditures, equating to about $200 per student. This
was stable through the three periods measured. There was evidence of variation between
States with higher spending levels among larger more urban schools. This may parallel
the presence of greater opportunities for professional learning in urban areas including
greater access to higher education institutes (Killen, Monk, & Plecki, 2002, p. 23; Little
et al., 1988, p. 6).

The scale of spending on teacher professional learning is also addressed in Stout’s paper
in which he examines policy and practice on staff development (Stout, 1996). He cites
two studies that look at spending in specific areas. Little et al. estimated spending on
staff development costs in California in 1986-87 to be $368 million or about $1700 per
certified staff member while Miller, Lord and Dorney found figures of $1700 to $3500
in four school districts (Little et al., 1988; B. Miller, Lord, & Dorney, 1994; cited in
Stout, 1996).

As with expenditure on primary and secondary education, levels of spending on teacher
professional learning appear to be adequate. A closer examination of what is being done
in this area seems justified.

In a paper published by the Albert Shanker Institute, Richard EImore writes that
“spending more money on existing professional learning activities, as most are presently
designed, is unlikely to have any significant effect on either the knowledge and skill of
educators or on the performance of students” (Elmore, 2002, p.6). EImore based this
claim on the notion of professional learning covering a vast array of activities, anything
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conducted once the teacher is ‘on the job’ and that many of these do not seem to

connect to, or change, schools or teachers’ practices.

2.2 The outcome
As a result of the international and national studies, many proposals for reforms in

curriculum, structure and school organization have been forthcoming. School
organization, rigorous testing and other measures of accountability have been targeted.
Text books, and other materials, with prepackaged lessons were developed to guide
teachers. However, evidence suggests that after 15 or so years of reforms, few changes
have occurred within the classroom and most teachers continue to teach as they always
have (Sparks & Hirsh, 1999).

This “tidal wave’ of reforms is also discussed by Ball and Cohen in Developing
Practice, Developing Practitioners (Ball & Cohen, 1999). They recognize the
complexities of instituting changes in education. While, as discussed in 2.1.2.1 above,
spending on teacher professional learning is substantial, it appears that it is not bringing
about the changes that reformers are seeking. Too often the in-service sessions or

workshops are superficial and fragmented offering only “advice and tips of things to

try’.

2.3 The teaching culture
The difficulty of bringing about significant change in teaching is not surprising when

one considers teachers’ pre-teaching experiences. The cultural notion of teaching was
one of the findings of the TIMSS Videotape Classroom Study 1995 (Stigler, Gonzales,
Kawanka, Knoll, & Serrano, 1999). In their book, The Teaching Gap, Stigler and
Hiebert reflect further on this and its relevance to teachers and teaching in America.
They observe that many people expect to see the patterns found in the Japanese lessons
due to their centralized system and relatively homogenized population, but, are
surprised that this is also the case in the US. The culture of teaching comes from a
shared knowledge base, or cultural script, most of which comes from the thirteen plus
years spent as students before the, relatively, short time of formal teacher training
(Stigler & Hiebert, 1999).

This influence was documented and referred to as the “apprenticeship of observation”
by Lortie in 1975 (Lortie, 1975, p.61). Interviews he conducted with teachers verified
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his belief that the entire school experience contributes to the professional preparation of
teachers. In many cases, the experiences teachers have over their sixteen years as
students (primary, secondary and tertiary) are more powerful than their pre-service
experience. Two major restrictions Lortie sees is that the student experiences only a
very limited view of teaching from a “specific vantage point” and, like being in an
audience their participation is more likely “imaginary rather than real”. While students
are influenced by some teachers more than others, this is unlikely to be in an analytical
way and so what they learn about teaching is likely to be “intuitive and imitative rather
than explicit and analytical” (Lortie, 1975, p.62).

Elmore extends this idea stating that “the organization and culture of American schools
IS, in most respects, the same as it was in the nineteenth and twentieth centuries”
(Elmore, 2002, p.4). Further, teachers work very much in isolation, rarely being exposed
to others’ teaching and with few opportunities for new ideas or practices to enter their

domain.

The National Commission on Teaching and America’s Future (NCTAF) report in 1996
cited statistics that may further explain why this traditional approach to teaching
continues. Annually over 50,000 untrained teachers enter teaching; in general 23% of
teachers do not have even a college minor in their main teaching field and with
mathematics this rises to more than 30%; and in high poverty schools the proportions
are even higher (cited in Loucks-Horsley & Matsumoto, 1999, p. 258). These teachers
initially only have their experiences as students to guide their teaching, and with a lack
of content knowledge are likely to rely heavily on transmission approaches to teaching,
set texts and/or prepackaged lessons.

2.3.1 The education tradition
Concerns about education, teaching and student learning have been evident in

educational literature since universal education became the norm. Consider briefly some

of the thinking in the US that pertains to the current situation.

During the early 1900s in the US, Dewey wrote extensively on education addressing his
concerns about traditional education. Dewey saw traditional school methods and the

uniform curriculum offered at the time, as very rigid, failing to allow for student
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diversity. The majority of students were offered very basic education with more
advanced topics being the privilege of those with higher social standing. “Useful
knowledge on the other hand was confined to those who had to work for a living”.
(Archambault, 1974, p.5)

Dewey’s writings foresaw many educational movements that developed, particularly in
the US, during the second half of the 1900s. When writing about science education in
Science, 1910, Dewey talked about the difference between knowledge and information
emphasizing the importance of constructing knowledge. “Only by taking a hand in the
making of knowledge, by transferring guess and opinion into belief authorized by
inquiry, does one ever get a knowledge of the method of knowing.” Further he advised
that it was not enough to just use laboratory methods within teaching if it did not
encompass active experimentation and testing, that is, application of scientific method.
“Many a student has acquired dexterity and skill in laboratory methods without its ever
occurring to him that they have anything to do with constructing beliefs that are alone
worthy of the title of knowledge.” (Archambault, 1974, p.189)

In his 1933 publication How We Think: A Restatement of the Relation of Reflective
Thinking to the Education Process, Dewey again revisited the notion of teachers
promoting reflective thinking in students rather than suppressing intellectual curiosity in
favour of a one way flow of information from the teacher with students expected to
memorize things. “... the problem of method in forming habits of reflective thought is
the problem of establishing conditions that will arouse and guide curiosity; of setting up
the connections in things experienced that will on later occasions promote the flow of
suggestions, create problems and purposes that will favor consecutiveness in the
succession of ideas” In talking about the teaching of the day, Dewey focused on the drill
and practice methods prevalent then (and, still, today). “The tendency is to take the
shortest cuts possible to gain the required end. This makes the subjects mechanical, and
thus restrictive of intellectual power. ... Sheer imitation, dictation of steps to be taken,
mechanical drill, may give results most quickly and yet strengthen traits likely to be
fatal to reflective power. ... his mistakes are pointed out and corrected for him
...Practical skills, modes of effective technique, can be intelligently, non-mechanically
used only when intelligence has played a part in their acquisition.” (Archambault, 1974,
p.230 & 236)
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2.3.2 Research and teachers
Dewey was not only concerned about the effect teaching had on student learning, but

also believed that unless teachers adopted reflective thinking into their own practice,
they would be open to the whims of those in control. Teachers need to take
responsibility for their teaching and the research done around it. In 1904 Dewey
recognized problems for teachers created by authorities as they readily accepted one
study after another, expecting teachers to move quickly to adopt new methods or
devices. This problem is compounded by teachers” willingness to accept such changes
without informed challenges.

The tendency of educational development to proceed by reaction from one thing to
another, to adopt for one year, or for a term of seven years, this or that new study
or method of teaching, and then as abruptly to swing over to some new educational
gospel, is a result which would be impossible if teachers were adequately moved
by their own independent intelligence. The willingness of teachers, especially of
those occupying administrative positions, to become submerged in the routine
detail of their callings, to expend the bulk of their energy upon forms and rules and
regulations, and reports and percentages, is another evidence of the absence of
intellectual vitality. (Archambault, 1974, p. 321)

Eighty years on, this problem was revisited by Shulman and others (Shavelson, Webb,
& Burstein, 1986; Shulman, 1986, 1987). Shulman discussed how the individual nature
of teaching and learning can easily be ignored when empirical research on a small sector
within the field is turned into school or district based policy. Limited empirical research
conducted in education often results in a narrow selection of, say, teacher competencies
being identified as desirable and these, in turn, becoming the focus of teaching
standards. While researchers may recognize the findings from their research to be
simplified and incomplete, often trivializing the complexities of teaching, policy makers
are often eager to adopt standards that, they claim, are confirmed by research.

An example of this arose from the process-product research prevalent in the 1970s. In
this research, the teacher behavior (‘process’) was measured against teacher
effectiveness (‘product’). Systematic classroom observations were generally used for
the process measurements, and gains in student achievement for the product. General
pedagogy, such as wait time, became more important than subject matter content
knowledge. Findings from this research were far reaching as they were used to design
instructional packages; influence teacher training and professional learning; and

generate more of the same research studies.
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The influence of research in teaching was one of the driving forces of the research
questions of this study — the need to disseminate research findings to teachers in a way
that would enable them to understand the research, its methodology, findings and
limitations, and hence inform their practice. One challenge was how to do this in a way
that empowered teachers and avoided the pitfalls of too narrow a focus or application of
research findings as discussed above. Before considering the theoretical underpinnings
that guided the development of the online course aimed at meeting these objectives, it is
important to understand the core research.

2.4 TIMSS Video Studies
The research central to this study is the TIMSS Video Studies, an international project

conducted in year 8 mathematics and science classrooms. The first study in 1995,

concentrated on mathematics, whilst the second in 1999, also included year 8 science.

The 1995 study, involving analysis of videotaped lessons and artifacts from three
countries - Japan, Germany and the US, resulted from concerns at the US’s performance
in the Third International Mathematics and Science Study (TIMSS) (see 2.1.1.2.1).
Researchers wanted to see what teaching looked like in high achieving countries. The
findings and methodology were published in a 183 page report in 1999, (Stigler et al.,
1999).

One of the most important findings in the first study was that teaching is a cultural
activity, that is, teaching varies far more across cultures than within cultures. However,
since Japan was the only high achieving country in this study, an unwarranted
conclusion was that emulating Japanese teaching must be the key to raising the
achievement of students in the United States. From the TIMSS 1999 Video Study
(Mathematics) report:

The TIMSS 1995 Video Study included only one country with a relatively high
score in eighth-grade mathematics as measured by TIMSS - Japan. It was tempting
for some audiences to prematurely conclude that high mathematics achievement is
possible only by adopting teaching practices like those observed in Japan. The
TIMSS 1999 Video Study addressed this issue by sampling eighth-grade
mathematics lessons in more countries—both Asian and non-Asian countries—
where students performed well relative to the United States on the TIMSS 1995
mathematics assessments...(Hiebert et al., 2003, p.1)

Chapter 2 39 Gail Hood



To counteract these misconceptions, the 1999 study involved seven countries -
Awustralia, Czech Republic, Hong Kong SAR, Japan, Netherlands, Switzerland and
United States. The mathematics portion of this study included 638 eighth-grade lessons
collected from all seven participating countries (including the lessons collected in Japan
in 1995). In each country, the lessons were randomly selected to be representative of
eighth-grade mathematics lessons overall and were taped across the school year.
Selection, collection, analysis and reporting of the mathematics portion took
approximately four years to be completed.

Average scores on the TIMSS 1995 and 1999 studies of these countries are provided
below in Table 2-3. The notes at the bottom of the table include the statistical positions
of the countries.

Table 2-3 Countries in TIMSS 1999 Video Study (Mathematics)

Average scores on TIMSS 1995 and TIMSS 1999 mathematics assessments of
countries participating in the TIMSS 1999 Video Study participating countries
Average scores

Country 1995" 1999°
Australia® (AU) 519 525
Czech Republic (C2) 546 520
Hong Kong SAR (HK) 569 582
Japan (JP) 581 579
Netherlands® (NL) 529 540
Switzerland (SW) 534 -
United States (US) 492 502
International average* - 487
-Not available.

'TIMSS 1995: AU>US; HK, JP>AU, NL, SW, US; JP>CZ; CZ, SW>AU, US; NL>US.

2TIMSS 1999: AU, NL>US; HK, JP> AU, CZ, NL, US.

®Nation did not meet international sampling and/or other guidelines in 1995. See Beaton et al. (1996) for
details.

“International average: AU, CZ, HK, JP, NL, US>international average.

NOTE: Rescaled TIMSS1995 mathematics scores are reported here. Due to rescaling of 1995 data,
international average not available. Switzerland did not participate in the TIMSS 1999 assessment.
SOURCE: Gonzales, P., Calsyn, C., Jocelyn, L., Mak, K., Kastberg, D., Arafeh, S., Williams, T., and
Tsen, W. (2000). Pursuing Excellence: Comparisons of International Eighth-Grade
Mathematics and Science Achievement from a U.S. Perspective, 1995 and 1999 (NCES 2001-
028). U.S. Department of Education. Washington, DC: National Center for Education Statistics.

2.4.1 Research reports and public-release lessons
Output from the TIMSS Video Studies consisted of reports and public-release lessons.

Findings from the TIMSS 1999 Video Study (Mathematics) were published in a 236
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page report (Hiebert et al., 2003) and a technical report of 533 pages followed later in
2003, (Jacobs et al., 2003).

Twenty-eight lessons, four from each country, were released for public use as part of the
TIMSS 1999 Video Study. The lessons were selected to represent the findings from the
TIMSS Video Study for each country. Each lesson video had subtitles (transcripts)
available in English and the original language. Resources such as lesson plans and
curriculum materials were included with each, along with a one page ‘lesson graph’ —
an overview of the lesson content and structure. Commentaries, time linked to the video,
were provided from the teacher and from country-specific researchers. The public
release mathematics lessons, available as a four-CD-ROM set, are standalone and cross-
platform, using software (Grudnitski et al., 2005), developed at LessonLab in Santa
Monica, CA.

2.5 Theoretical underpinnings
An essential component of the first stage of design-based research, as discussed

previously in 1.3.1, was to establish a set of design principles that would guide the
following stages of the research. These guiding principles would evolve from an
examination and understanding of the theory pertaining to the problem at hand. In this
case the problem was how to disseminate the findings from a large international study to
teachers in a way that would inform their practice. The solution was to be an online
course for use in teacher professional learning with the public-release videotaped
lessons as the core component. Delivery of the course was to be flexible ranging from
fully online through a variety of blended face-to-face and online implementations. So to
establish guiding principles for the three areas involved in this problem - technology,
content and pedagogy, and implementation - the current theory for each of these needed

to be examined.

2.5.1 What do teachers need to know?
As the overall objective was to produce a course for teacher professional learning, the

first question to address was “What do teachers need to know?” In a discussion on the
knowledge needed by teachers, National Society for the Scientific Study of Education,
Third Yearbook, 1904, Dewey identified the two distinct areas of content and

pedagogical knowledge, with an acknowledgement of their inter-connectedness.
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1. Mastery of subject-matter from the standpoint of its educational value and use;
or, what is the same thing, the mastery of educational principles in their application
to that subject-matter which is at once the material of instruction and the basis of
discipline and control;

2. The mastery of the technique of class management. (Archambault, 1974, p.318)

These two areas remained at the forefront of teacher education and educational research
until the work by Shulman in the early 1980s when he identified the inter-connectedness

of content and pedagogical knowledge using the term pedagogical content knowledge.

As mentioned previously, the process-product research period of the 1970s resulted in
bias towards pedagogical knowledge (2.3.2). The emphasis was on student achievement
gains, irrespective of content. The danger, as seen by Shulman, Dewey and others, was
that this is best suited to skills acquisition leading to prescriptive teaching rather than
teaching for understanding. Further, the assessment of teachers in most states in the US
focused on basic skills, content knowledge and general pedagogical skills. Shulman
argued with this approach “teaching is trivialized, its complexities ignored, and its
demands diminished” (Shulman, 1987, p.6).

2.5.2 Teacher knowledge base
A movement towards the professionalization of teaching started. While advocates for

reform claimed a knowledge base for teaching was necessary and already existed,
Shulman noted the absence of specificity in reports current at the time. He addressed
this point, acknowledging the work of Dewey, Piaget and others (Shulman, 1987, p. 4)
and the contributions made from his own research on observing new teachers learning

to teach, and on developing a national board for teaching.

Shulman listed the following categories as a minimum for a teacher knowledge base:
e content knowledge;
¢ general pedagogical knowledge with special reference to those broad principles
and strategies of classroom management and organization that appear to
transcend subject matter;
e curriculum knowledge with particular grasp of the materials and programs that

serve as “tools of the trade” for teachers;
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e pedagogical content knowledge, the special amalgam of content and pedagogy
that is uniquely the province of teachers, their own special form of professional
understanding;

e knowledge of learners and their characteristics;

e knowledge of educational contexts, ranging from the workings of the group or
classroom, the governance and financing of the school districts, to the character
of the communities and cultures; and

e knowledge of educational ends, purposes, and values, and their philosophical

and historical grounds. (Shulman, 1987, p.8)

It is the pedagogical content knowledge category that formally links the content and
pedagogy aspects of teacher knowledge discussed by Dewey and others earlier. It is “the
key to distinguishing the knowledge base of teaching” and is “the intersection of content
and pedagogy, in the capacity of a teacher to transform content knowledge he or she
possesses into forms that are pedagogically powerful and yet adaptive to the variations
in ability and background of the students” (Shulman, 1987, p.15)

Shulman included four sources for the teaching knowledge base: scholarship in content,
materials and settings, educational research, and the wisdom of practice.

Three of these areas are very significant to this research study — content knowledge,
educational research and the wisdom of practice.

2.5.2.1 Content knowledge
For teachers to promote the reflective thinking and construction of knowledge discussed

by Dewey and many others since, they must have a deep knowledge of content. They
must, for example, understand the content, what it means and how it connects to other
ideas in that field and to everyday life. Within their classes, there will be students at
different stages of development, with different bases and experience and with different
learning styles. The teacher must be prepared for this and be able to provide appropriate
activities and scaffolding for all students to eventually reach an understanding of the
concepts. He or she must be able to employ effective and varied teaching strategies, and
to understand student responses and/or questions. This depth of content knowledge
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combined with an understanding of student learning results in pedagogical content

knowledge.

Providing the opportunity to reach such a point of understanding of the subject content
was a guiding principle of this design-based research.

2.5.2.2 Educational research
The second focus adopted from Shulman’s teacher knowledge base sources was

educational research. This is behind the main question of this research — disseminating
research outcomes in order to inform practice. Shulman emphasized that it is not just the
research findings that are important for teachers, but more the opportunity for teachers
to “enrich their images of the possible” (Shulman, 1987, p.11). As discussed previously,
there is a danger that general teaching principles extracted from empirical research can
lead to prescriptive practices or narrow criteria for judging teachers rather than
providing understanding into the complexities of teaching and learning. However,
research into cognitive processes, such as how the mind stores and retrieves
information; and specific subject matter and student development, such as
misconceptions in mathematics; can provide teachers with the means to reach such

understandings.

2.5.2.3 Wisdom of Practice
By wisdom of practice, Shulman is referring to an understanding of “the maxims that

guide” ... “the practices of able teachers” (Shulman, 1987, p.11). Unless an effort is
made to record and code such maxims, the profession does not build up a history of
practice. This is not a static collection of cases but, as a history, will evolve as
researchers and teachers learn more about teaching and learning.

The TIMSS Video Study, central to this research project, has coded hundreds of
classrooms in seven countries and identified characteristics of teaching in those
countries. Lessons were sampled randomly within countries giving a portrait of teaching
experienced by the average student. The public-release lessons were selected to be
representative of the findings for each country and as such enter the history of practice.
While the lessons may not be of the best teachers, they do provide a database for

analysis, comparison and contrast of teaching in other cultures.
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The challenge was to move this new addition to the knowledge base from the realm of
research to that of the practicing teacher — the focus of this doctoral research. It was
expected that by exploring and analyzing these lessons, teachers would have the
opportunity to add to their own understanding of teaching and learning, thus increasing
their own “wisdom of practice” (Shulman, 1987, p.11), strengthening their own

knowledge base of teaching.

2.5.2.4 Teacher learning
Ball and Cohen suggest that teachers need opportunities to “become serious learners in

and around their practice” (Ball & Cohen, 1999, p.4). Teacher learning is often expected
to just happen and there is a lack of validated theories on teacher learning to inform
teacher education. Without access to a means of expanding their knowledge on
teaching, teachers use their own teaching experience as the basis for change and ideas.
Over time, practices of experienced teachers can become deeply embedded and new
ideas or unfamiliar practices can be very challenging. Experience does not necessarily
equate with expertise and in many cases this, and the pre-service experiences discussed
above, can work against the improvement of teaching (Ball & Cohen, 1999; Elmore,
2002; Stigler & Hiebert, 1999). Effective teacher professional learning must provide the
means for teachers to expand their professional knowledge of teaching and then to apply
this new knowledge to their practice. Teachers need the opportunity to experience the
unfamiliar thus opening the way for them to move “beyond their own personal and
educational experience” by providing “productive disequilibrium” and a “new terrain
for learning” (Ball & Cohen, 1999, p.15). Even when teachers have the impetus to
change, it must be remembered that “change is a gradual, difficult, and often painful
process” (D. M. Clarke, 1994, p.45). Critical also to the process of change is the support
teachers need to sustain such changes in their, often very conservative, workplaces.

2.5.3 Expanding professional knowledge
So how can teachers move beyond their own terrain to the unfamiliar? How can they

experience “productive disequilibrium”? The public-release lessons afforded the
opportunity while still satisfying the overall objective of disseminating the research
findings to inform practice. Videotaped lessons are the core of the TIMSS Video
research and the public-release lessons were considered the central component of the
online course. The lessons were to be used to make sense of some of the findings from
the TIMSS research and to provide the opportunity for users to simulate basic processes
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used during analyses by the TIMSS researchers. Since the public-release lessons are
from the seven countries in the study, it was expected that the ones chosen for the
course would move teachers into unfamiliar terrains and, hopefully, challenge their own

practice.

Further, by exploring and analyzing aspects of a variety of lessons for themselves, it
was expected that course participants would not only reach some understanding of the
research methodology but would be opened to a variety of teaching styles and
classrooms and gain skills in lesson analysis that would transfer to their own teaching.
Opportunities would be provided for participants to reflect on the experience, on their
own learning, and to apply new ideas to their teaching and then share the outcomes in a

supportive environment.

The planned use of video to simulate the original research methodology pointed to
situated learning being an appropriate theoretical framework to guide the course
development. The question was whether this framework applied to the other roles
anticipated for the videotaped lessons.

2.5.3.1 Situated Learning
Collins (1988) defined situated learning as “the notion of learning knowledge and skills

in contexts that reflect the way the knowledge will be useful in real life” (Collins, 1988,
p.2). Learning occurs as a function of the activity, the context and the setting, that is, it
is situated. Lave and Wenger looked at situated learning in a variety of settings and
concluded that acquisition of knowledge and skills was gradual with novices learning,
often unintentionally, from experts. Social interaction is seen as a critical component of
situated learning with the novices moving from the edges of the particular community
into its centre as they become more expert in the practice, gradually taking on the expert
role with a new band of novices. Lave and Wenger coined the phrase "community of
practice" for these groups and "legitimate peripheral participation” for the process of
learning (Lave & Wenger, 1991, p.29).

The social aspect of learning as a fundamental role in the acquisition and understanding
of knowledge was also a major component of VVygotsky's theoretical framework. He

wrote:
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Every function in the child's cultural development appears twice: first, on the social
level, and later, on the individual level; first, between people (interpsychological)
and then inside the child (intrapsychological). This applies equally to voluntary
attention, to logical memory, and to the formation of concepts. All the higher
functions originate as actual relationships between individuals. (Cole, John-Steiner,
Scribner, & Souberman, 1978, p.57)

While Vygotsky here is talking about children’s learning, it aligns with the ideas of
Lave and Wenger on novices or apprentices learning from the community of practice,
often in a non-deliberate way. Knowledge can be acquired at a social level before being
internalized at a deeper level and the process of knowledge acquisition is an ongoing
one with roles changing in the community as the level of individual expertise evolves.
By providing meaningful opportunities for online communities to move through these
stages, knowledge can be actively constructed resulting in learning taking place (Oliver,
Harper, Hedberg, Wills, & Agostinho, 2002).

25.3.1.1 Characteristics of situated learning environments
A list of critical characteristics for designers of situated learning environments was

developed by Herrington and Oliver (1995) and used by them and others during the
design of a multimedia resource for learning teachers of mathematics (A. Herrington,
Herrington, Sparrow, & Oliver, 1998; J. Herrington & Oliver, 1995). These
characteristics succinctly cover the features of situated learning and are a useful guide
for designers. They are:

1. Provide authentic contexts that reflect the way the knowledge will be used in
real-life.
Provide authentic activities.
Provide access to expert performances and the modeling of processes.
Provide multiple roles and perspectives.
Support collaborative construction of knowledge.
Promote reflection to enable abstractions to be formed.
Promote articulation to enable tacit knowledge to be made explicit.
Provide coaching and scaffolding at critical times.

© © N o U B~ D

Provide for integrated assessment of learning within the tasks. (J. Herrington &
Oliver, 1995, p.3)

The use of video to provide participants with the firsthand experience of understanding
the methodology used by the TIMSS researchers satisfies the authentic activities
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requirement of situated learning by modeling the processes, at a basic level, of the
research conducted. The findings of the TIMSS Video Studies were predominantly from
an analysis of data collected by researchers coding the videotaped lessons. Participants’
explorations of the videotaped lessons will provide a different perspective for most,
shifting them from being in front of the class to being observers, and researchers, of the
classroom. By analyzing aspects of the lessons, participants will be made aware of the
complexities faced by coders in collecting data for the study.

25.3.1.2 Video and situated learning
Apart from simulating the research conducted during the TIMSS Video Study, the

guestion remains as to whether the more general use of video satisfies the authentic
activity basis of situated learning. This was addressed by McLellan (1996) who
suggested two other contexts acceptable for situated learning: virtual surrogates such as
aircraft simulators; and anchoring contexts such as videos or computer programs
(McLellan, 1996). The later context is satisfied on both counts in this research as it

incorporates the use of video in an online computer program.

It would be impossible for teachers to visit classrooms from all of the countries included
in the TIMSS Video Study but the use of video provided some access to all viewers.
Transcripts translated into English, but also provided in the native language, completed
the picture. As the target audience was educators, the videotapes would provide the
means to satisfy the first four critical characteristics of situated learning listed above
(2.5.3.1). The participants would come with an understanding of teaching and their own
classroom and would use this knowledge to reflect on, and help make sense of, the
lessons. Since each participant would bring their own perspective and experience, the
group would be opened to a variety of ideas and views from which they could construct
their own knowledge. By focusing on a videotaped lesson, participants would share a
common experience and could replay segments as often as they wanted and examine the
transcript in depth to facilitate this.

Expert knowledge and appropriate scaffolding would be built into the course to further
promote collaborative construction of knowledge. The software’s interactive tasks and
forums were designed to support the online collaborative construction of knowledge. It
was the content and pedagogy developers’ job to set tasks, initiate forum discussions,
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and provide course content material at the right level at the right time to move
participants through different learning stages to a point where they could reflect,
construct their own knowledge, and transfer this to their own practice.

2.5.4 Video-cases
Within the situated learning framework three video-cases were planned to develop

teachers’ analytical skills. Each case would use one lesson as a focus and would provide
activities and expert input to scaffold participants through the content and pedagogy of
the lesson. “While each teacher will interpret the case in his or her own terms and focus
on different aspects of the case, the case itself offers a common reference point and a
shared experience”(D. Clarke & Hollingsworth, 2000, p.41).

The use of video in professional learning brings the classroom to the participants
providing the opportunity to see within, without being there. Video can be stopped,
replayed, and different segments or moments selected as a focus (or foci) within the
professional learning domain (Ball & Cohen, 1999; Borko, Jacobs, Eiteljorg, & Pittman,
2008; Brophy, 2004; Cestari, Santagata, & Hood, 2004; Le Fevre, 2004).

2.5.5 Communities of practice
Communities of practice were mentioned above in the discussion on situated learning

(see 2.5.3.1). On his website Wenger defines these as “groups of people who share a
passion for something they do and learn how to do it better as they interact regularly.”
(Wenger, n.d.) He lists three characteristics that are crucial to communities of practice -
domain, community, and practice. Members in a community of practice are committed
to a shared domain of interest and this in turn results in a shared competency. The
interest in the domain leads to members interacting, sharing and learning together as a
community. The third characteristic of practice signifies that the members are
practitioners with common experiences and problems, sharing a knowledge base built
up over time. A community of practice is cultivated by these characteristics being
developed in parallel.

While it was intended that the first implementation of the course would be for
individuals and totally online, either with or without a facilitator, it was planned that the
delivery would become more flexible once facilitation training was available at a district

level. At this level the implementation could be a blend of online and face-to-face work,
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designed to meet the local needs. In both of these cases individuals join their peers in
online groups and/or in face-to-face settings to share ideas through the interactive tasks
and forum discussions. Thus, whatever the implementation, the three characteristics:
domain, community and practice, should be present with many sub-communities of

practice being formed and contributing to the larger community of practice of teachers.

2.5.6 Online technology
In the book, E-Moderating: The Key to Teaching and Learning OnLine, Salmon

(Salmon, 2000) wrote that students learning online process information differently due
to the asynchronous nature of the medium. Unlike many face-to-face situations, students
in this environment have time to reflect and digest before joining in discussions.
Students learning in a second language have time to review the terminology and those
with other jobs can work at their own time, place and pace. This can result in very rich
discussions and learning taking place but, as in all learning situations, this doesn’t
happen automatically.

Over an extensive period at the Open University, Salmon used cycles of research,
testing and revision to devise a model for online teaching and learning (Salmon, 2000,
p. 22-37). The online work at the Open University used computer mediated
conferencing (CMC) but, the model seems applicable to other online learning.

Salmon’s model identified five stages in successful online learning. For
students/participants to reach each stage and progress to the next, they must have the
opportunity to acquire the necessary technical skills, be given the right amount of

facilitation and be provided with appropriate activities in the online course.

Stage 1: ‘Access and motivation’. This is the starting point and is considered to be over
when the first online posting has been submitted. During this period participants must
ensure their hardware and software are configured correctly, gain access to the internet,
register as a user online and navigate the software. For inexperienced information

technology users, this can be a very challenging stage.

Stage 2: “‘Online socialization’ is the period where online communities start to form and

individuals start to get comfortable sharing information publicly. For some participants
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the lack of verbal or visual clues found in face-to-face environments, can be
depersonalizing and negative while others find it liberating. It can be expected that
participants will feel comfortable with ‘going public’ online at different paces, some
lurking or browsing at the edge while their confidence builds.

Stage 3: ‘Information exchange’ is the phase of the process where more information is

shared and individual differences may become more obvious.

Stage 4: ‘Knowledge construction’ is the active learning that takes place after a period
when interactions between participants have increased and more ideas, differing

perspectives and viewpoints are exchanged.

Stage 5: ‘Development’ is the final stage where participants become responsible for
their own learning. At this point they will often start to question or challenge both the
materials and facilitator.

In this research, transfer of knowledge to teacher’s own practice will be an indication

that participants have successfully reached Stages 4 and 5.

The team developing the content and pedagogy component of the solution used
Salmon’s five stages to check that appropriate scaffolding was included to support
participants moving from novice technology status to the constructive, critical thinkers
of Stage 5.

A major objective of the technology team was to address the access aspect of Salmon’s
Stage 1. As the participants would be expected to access the online course remotely and
individually, the team would need to make this as stress-free as possible and provide
(timely) help if problems arose.

Facilitators associated with the course, both online and face-to-face, would need to be
aware of the stages and recognize when participants were at each one. Thus the
facilitator training and materials, to be designed during Stages 2 and 3 of the design-
based research (1.3.2 and 1.3.3) would need to incorporate Salmon’s theory on stages
and the scaffolds used within the course to promote participants progression through
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these. Facilitator roles and responses change during the different stages and they need

appropriate strategies to promote the journey.

2.6 Conceptual framework
Below is a list of the main conceptual influences on the design-based research drawn

from the preceding discussion.

Knowledge needed by teachers
e Content
e Pedagogy (Dewey, 1904)
e Pedagogical content knowledge (Shulman, 1986)
Knowledge base of teaching
e Scholarship in content
e Educational research
e Wisdom of practice
e Materials and settings
(Shulman, 1986)
Practices of experienced teachers
e Deeply embedded
e Own teaching basis for change
e Changes challenging
(Ball & Cohen, 1999; Elmore, 2002; Stigler & Hiebert, 1999)
Experienced teachers need
e New terrain for learning
e Productive disequilibrium
(Ball & Cohen, 1999)
Situated learning
e Context of learning reflects usage (Collins, 1988)
¢ Video is an authentic activity (McLellan, 1996)
e Critical characteristics (Herrington & Oliver, 1995)
Communities of practice
e Share, interact and improve (Wenger, n.d.)
Technology
e Scaffold online learning
0 Access and motivation
0 Online socialization
o0 Information exchange
o0 Knowledge construction
o0 Development
(Salmon, 2000)

The course content was guided by the need for teachers to have a sound understanding
of both content and pedagogical content knowledge. The underlying material for the
course was from the findings of the TIMSS Video Studies and hence addressed the

educational research aspect of Shulman’s knowledge base of teaching. Using the public-
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release lessons from the TIMSS 1999 Video Study, provided the means for teachers to
move outside of their own teaching experience opening the way for a “new terrain of
learning” (Ball & Cohen, 1999, p.15).

The use of the public-release lessons also satisfied the requirements of authentic
activities and hence the research was able to use situated learning as its theoretical
underpinning. The critical characteristics developed by Herrington and Oliver (1995),
further guided the development of the course content. Guidelines for the users’ online
experience were drawn from the five stages of online learning developed by Salmon
(2000). The online course linked participants with other members from the teaching
community of practice, into smaller communities where they could share and expand

their professional knowledge base.

2.7 Guiding Principles
Using the conceptual framework as a basis, the collaborating teams discussed and

agreed on the guiding principles that would inform Stage 2 of the design-based research
— the development of an initial solution to the problem. The guiding principles were
general and covered the three areas — technology, content and pedagogy, and
implementation — pertinent to this research. The course content was to be centered on
the findings and public-release lessons from the TIMSS Video Studies and would
contain online interactive tasks aimed at encouraging participants to construct their own
knowledge about the research, to develop skills for lesson analysis, and, in both cases,
transfer this knowledge to practice. Overall the guiding principles developed by the
group were as follows:
Provide opportunities for participants to:

e Construct own knowledge

e Increase content understanding

e Focus on pedagogical content knowledge

e Develop lesson analysis skills

e Transfer to practice

e Understand by doing, the research and its findings

e Collaborate with peers

e Experience authentic tasks online
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Facilitate flexible delivery by
e Providing expert input on content and pedagogy
e Scaffolding participants through the online learning environment
e Devising strategies for a variety of online and blended implementations,
facilitated or non-facilitated
Figure 2-2 below shows how it was thought these guiding principles may work and the

links between them.

Research Expert input

Case study

Content
Lesson exploration
Lesson analysis

Construct i
Own knowledge Pegfr?t%%f :
. ?f%fmld' _ _ knowledge
ollaboration Teaching practice «— "

Online learning
Flexible delivery

Figure 2-2 Guiding principles for the design-based research

Fundamental to the development of the lesson analysis skills was an understanding of
the lesson subject content and pedagogy. Therefore it was envisaged that within the
course there would be case studies, each covering the subject content, lesson exploration
followed by analysis. Feeding into the case study are research and expert input. Both of
these would inform the design of the material within the course, and also form part of
the online course material. Pedagogical content knowledge is shown with a two-way
arrow to the case study as the teachers would bring their current knowledge to the case
study and the case study in turn would feed back into the teacher’s pedagogical content
knowledge. Similarly the two-way arrow between the case study and teaching practice
represents the two-way flow of teachers bringing their knowledge to the case and the
expected transfer of new ideas and insights back into their practice. The cyclic nature of
the professional learning from the case study is completed by the two-way arrow, or
flow, between the pedagogical content knowledge and teaching practice. Guiding
principles for the philosophy behind the course, shown in the periphery of the diagram,
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include the notion of supporting participants to construct their own knowledge and
scaffolding collaboration between participants, the online experience and the flexibility

of delivery.

2.8 Conclusions
From the discussions above it has been shown that, at the time this research started,

there were ongoing challenges in student achievement and teacher professional learning
in the US. While spending seemed adequate, outcomes did not.

The conceptual framework used as a basis for the guiding principles for the next stage
of the project was discussed above. These initial principles guided the development of
the first solution to the problem of disseminating research outcomes to inform practice
as will be discussed in the next chapter. After the testing and refinement cycles of this
research (described in chapter 4), design principles emerged ready to inform future

work in online professional learning.

Selecting guiding principles; developing the first solution; testing and refining the
solution; and the publishing of the design principles are all stages of design-based
research, the paradigm that guided this research as discussed previously in chapter 1.
The reasons for selecting this paradigm will be addressed briefly below, as will the
reasons why the researcher believes the online course developed during this research
will make a positive contribution to teacher professional learning. At the end of the
chapter the research questions will be revisited.

2.8.1 Researching online professional learning
The Journal of Teacher Education (JTE) sponsored a session at the 2006 annual meeting

of American Association of Colleges of Teacher Education on Enhancing the
Scholarship of Teacher Educators’ Practice. In their editorial for the Jan-Feb 2007 issue
of the JTE, the session organizers, Borko, Liston and Whitcomb, continued the session
conversation. Their overall aim was to push the relatively new field of research in
teacher education forward in order for it to have “a constructive impact on teacher
education policy and practice” (Borko, Liston, & Whitcomb, 2007, p.1). They assess
four genres central to empirical teacher education research — *(a) the effects of teacher
education, (b)interpretive, (c) practitioner, and (d) design”(Borko et al., 2007, p.1).
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The editors found that the first two of these are established genres while the latter two
are more recent and hence the focus of articles in that issue of JTE. The first, effects of
teacher education, research looks at the relationships between teacher education
experiences and student learning. This research has a cause-and-effect orientation and
aims for findings of a general nature whereas the second genre, interpretive, looks more
specifically at particular situations which it “seeks to describe, analyze and interpret”
(Borko et al., 2007, p.2) preserving complexities and diversity. A limitation of
interpretive research is the lack of shared conceptual frameworks and designs making it
difficult to compare or aggregate findings from different studies. Practitioner research,
the label the editors give to research done by the teacher educators themselves, includes
action research, participatory research, and self-study and teacher research.

The fourth genre discussed by Borko, Liston and Whitcomb is design research. It began
as a reaction to the controlled laboratory conditions of traditional psychological
experiments. In order to find out what works in practice, design researchers work on
improving practice while informing theory. Iterative cycles of design, implementation
and analysis are conducted. An initial set of conjectures on fostering learning mould the
design which is then tested and redefined as necessary, during the cyclic process. Thus
the outcome is a well-tested intervention and a contribution to theory via the final set of

conjectures.

This last genre was the method followed during this research and was discussed
previously, as design-based research, in Chapter 1.2. By following the stages of design-
based research, the development teams on this project did develop a refined solution to
the initial problem that worked in practice and, after reflection, did construct a list of
design principles that informed future work and thus contributed to the theory of online

learning.

2.8.2 Why will this work?
At the start of this chapter it was shown that despite seemingly adequate spending on

education and teacher professional learning in the US, student achievements have not
been improving overall (2.1.2.1). Much of the teacher professional learning has been
found to been inadequate offering quick one-off fixes that have little effect on the

Chapter 2 56 Gail Hood



teaching culture (2.2). So why did the collaborators in this research believe that the

output, an online course, would work?

During the initial stage of the research, it was decided to use seven public-release
lessons from six countries in the online course. Four lessons would take a minor role
with only opening segments used while the other three would each be the focal point of
one of three video-cases within the course (1.3.2). Thus the course was not showing one
method and expecting whole-scale change; rather, by incorporating a variety of teaching
styles all from high achieving countries, the course was promoting the idea that different
teaching styles can be effective in the classroom. Another objective of using the three
cases in the course was to provide teachers the opportunity, by repeating the process of
content understanding, lesson exploration and then analysis, to develop lesson analysis
skills that could be used in their practice. Within each case the mathematics of the
lesson would be explored from different perspectives emphasizing the importance of a
deeper understanding of both content and pedagogical content knowledge.

The overall objective, as discussed in chapter 1, was to address the question “What does
mathematics teaching look like in high-achieving countries?” It aimed to broaden
teachers’ perspectives beyond their own teaching, looking at possibilities and
encouraging them to think about and question their own practice. Parallel to this was the
course’s aim of increasing teachers awareness of educational research - the

methodology, the findings and its place in their practice.

Since the online course was aimed to be delivered in a variety of flexible
implementations, and, in particular, since individuals could register to take the course
when, where and at a pace to suit them, it opened up many possibilities. Individuals
when they registered would be assigned into the current active group and thus would
have the opportunity to share ideas and learn with peers in a collaborative online
community. Alternatively, groups could work with their own trained facilitators in
flexible formats specifically designed to suit their needs. While the course content
would be set, it was intended that it could work as an introduction to further
professional learning such as another online course on a specific mathematics topic,

lesson study or teachers videotaping, sharing and analyzing their own lessons.
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2.8.3 The research questions
With Stage 1 of the design-based research completed and agreement reached on the

guiding principles, the teams were ready to move on to the next stage of developing an
initial solution to the problem ready for the testing and refinement cycles of Stage 3.
During these stages data would be collected to inform the final stage of reflection to
produce the design principles and enhanced implementation of the solution. By this
point the questions posed by the researcher should have been addressed. The questions

and their scope are provided again here.

The main question of this research, What are the design principles for developing online
professional learning to disseminate the outcomes of educational research that will
inform teachers’ practice?, encompasses the challenge of disseminating research
findings to practitioners, the broad area of teacher professional learning, and the more
specific area of online delivery.

The sub-questions focus on specific components of the research. The first, What is the
impact on teachers’ mathematical knowledge and practices of an online professional
learning resource that focuses on analyzing culturally diverse mathematics lessons from
high-achieving countries?, focuses on professional learning for teachers of
mathematics. The investigation is informed by the use of video cases, the role of lesson
analysis and the skills required for such analyses, and the strengths and challenges of

using culturally diverse lessons in teacher professional learning.

The second sub-question, What is the impact on teachers’ understanding of educational
research and its application to practice, of an online course designed around the
findings and lesson videos of a major mathematics education research project?, builds
on the dissemination problem addressed in the main question by emphasizing the
application of the research findings to teachers’ practices. As the research project is
based on mathematics education, it also links to the first sub-question, with its focus on

professional learning for teachers of mathematics.

While the intervention designed to address the main question was an online course, it
was always envisaged that it should be suitable for delivery over a range of settings
from face-to-face to completely online, both facilitated and non-facilitated. This is
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addressed in the third sub-question: What structures support flexible delivery methods of

an online, interactive course for teacher professional learning?
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Chapter 3  Design-Based Research Stage 2

3.1 Introduction
This chapter will focus on Stage 2 of the design-based research, the development of the

solutions to the identified problem. In this case, the problem was how to disseminate the
outcomes of educational research to inform teachers’ practice and the solution was to
design appropriate online professional learning. The individual components that
together made up the solution will be examined separately. At the end of this stage the
solutions were ready for the testing and refinement cycles, the subject of Chapter 4.

As described in Chapters 1 and 2, during Stage 1 of the design-based research an
analysis of the practical problem of disseminating the outcomes of the TIMSS Video
Study to inform practice had been conducted by the stakeholders. From this, video
lessons and research findings for the course had been selected, the guiding principles
were established, and the pedagogy and format of the course agreed.

3.2 Stage 2 Development of solutions
Stage 2 of design-based research involves turning the original practical problems into a

practical solution informed by the decisions from Stage 1. The practical problems, as
discussed in chapter 1, included the challenge of making the TIMSS 1999 Video Study
with its extensive findings and reports accessible to teaching practitioners in a way that
they would understand and use to inform their own practice. This challenge was
compounded by the requirement that the course duration time be limited to ten hours
and that it be accessible in a variety of formats including totally online and blended
face-to-face and online, both facilitated and non-facilitated.
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Figure 3-1 Design-based research Stage 2 (Reeves, 2006)

3.2.1 Components of Stage 2
An overall solution relied on the development and integration of three main components

— content and pedagogy; technology; and implementation. Individually, each required
analysis and development of solutions that were then evaluated and tested in practice,
leading to refinements and further testing (Stage 3). While the development of solutions
for each component was conducted independently, overall each was dependent on the
other to varying degrees and at different times throughout the design research.
Requirements of one component triggered refinements in another, and evaluation and
testing often occurred concurrently especially towards the final stages of the process.
The refinement cycles continued until the researchers and practitioners agreed that a
satisfactory solution to the original problem had been found and that the design

principles for that solution could be documented to inform future developments.

The adaptation of Stage 2 for this design experiment is shown below (Figure 3-2). After
the overall analysis of the problem, the research split into three main components,
course content and pedagogy, technology, and implementation, for the development of

solutions.
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Figure 3-2 Components of the design-based research

3.2.2 Development teams
While each component of Stage 2 addressed complex problems, and solutions were

developed independently by teams drawn from the stakeholders, the overall solution
depended on the smooth integration of the individual solutions.

Content & Pedagogy Team

The Researcher

Implementation Team
Technology Team

Figure 3-3 Teams for development of solutions

Development of each component’s solutions required collaboration between
researchers, practitioners and technologists. Overlap between the teams ensured that
teams had insight into progress and possible problems during the development phase.
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The researcher was a member of each team and had overall responsibility for the
project. Details of the composition of the teams will be included in the discussions on
the development of solutions for each component.

3.2.3 Stage 2: Development of solutions - content and pedagogy

Stage 2

Development of
solutions:
Content and

Analysis of practical

problem in terms of

content &pedagogy,
technology and

- Reflection to
Iterative cycles of produce “design

testing and

S principles” and
refinement of > enhance solution

Development of
solutions:
Technology

implementation solutions implementation
L
Development of
solutions:
Implementation
A
< A 4

Refinement of Problems, Solutions and Methods

Figure 3-4 Stage 2 Content and pedagogy
3.2.3.1 Content and pedagogy overview
The function of the team responsible for this component was to write the course content
using the guiding principles and selected lessons emanating from the analysis phase,
Stage 1, of the design-based research. The team planned the flow of the course; the
pedagogical framework to be employed; and the logical integration of the written, video

and interactive course components.

3.2.3.2 Constraints
The main challenge facing the team developing the course content and pedagogy was

the complexity and quantity of the material available for the course. Other constraints
were time, both development time and length of course; the technology, this was the
first course to be developed in the new LessonLab course software; the variety of
implementation strategies planned; and the diversity of potential participants.

Chapter 3 63 Gail Hood



3.2.3.3 The team
The members of the team responsible for designing the course content and pedagogy

were James Stigler Ph.D. (Professor, Department of Psychology, University of
California (Los Angeles); CEO LessonLab, Inc., Santa Monica), James Hiebert Ph.D.
(Robert J. Barkley Professor, University of Delaware), Diana Wearne Ph.D. (Professor
Emerita in School of Education, University of Delaware), Carolyn Kieran Ph.D.
(Professor, Mathematics Department, University of Quebec (Montreal)), Nanette Seago
(Project Investigator, WestEd, US) and Gail Hood, the researcher, (Director,
LessonLab, Inc., Santa Monica). All were all involved, to differing degrees, with the
TIMSS video research, had expertise in mathematics’ education and in teacher
professional learning. Stigler and Hood were designers of the LessonLab course
software and along with Seago had had extensive experience using video-cases online
with LessonLab Viewer, the precursor to LessonLab Course, in teacher professional

learning.
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Figure 3-5 TIMSS Video Studies: Explorations of Algebra Teaching course

Figure 3-5 is a screen shot of the first page of the course showing the content team as

the course authors.
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3.2.3.4 The process
After the initial meeting of all stakeholders, the content and pedagogy team (3.2.3.3)

assumed full responsibility for the course content. Tasks were allocated and strategies
for sharing, discussing and editing submitted work and building the course were
developed. In general, Hiebert, Kieran, Stigler and Wearne led the course content
writing while Stigler and Hood took responsibility for building the online course,
including the design of online tasks and forums, and writing technology support
material within the course. Seago created the lesson graphs (see Figure 3-10).

As the team members were geographically spread, the written material was shared and
reviewed by all team members via email and regular phone conferences. Writers edited

content and submitted drafts ready for the online-course building stage.

During this stage, interactive tasks and forums were constructed to replace or enhance
the written content, and resources such as the videotaped lessons, graphics files and

URL links were created as the building blocks of the course. These were used with the
draft text to create the course pages. The course building occurred as soon as the draft

text was available and the development team regularly reviewed the online material.

3.2.3.5 Content design evaluation
Evaluation and testing of the solutions for content and pedagogy occurred regularly

during the development stage before they were considered ready for the iterative cycles
of testing and refinement, Stage 3.

At regular intervals during Stage 2, the online course was opened to stakeholders for
feedback. Any suggestions from stakeholders were reviewed by the development team
and, modifications made, where necessary, by the writers and/or builders.

When the draft course had been completed, outside content and pedagogical experts
were asked to review it. Their comments and suggestions were discussed by the
development team and fed back into the development cycle as appropriate.

3.2.3.6 The Content
The course software was structured around topics and it was expected that, in general,

participants would complete the course linearly, as shown in Figure 3-6, from the
Introduction through to Case 3: Switzerland. However each topic in this course was
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designed to be standalone and could be used in different ways to cater for a variety of

implementation modes.

Course Topics

ﬁlntmducti-:-n

FH-[[Initial Explarations
F-[TTIMSS 1999 Video Study Up
"'DCESE 1: lapan

---DCaSE 2: Hong Kong
"'DCESE 31 Switzerland

Figure 3-6 Explorations of Algebra Teaching topics Stage 2

The topics were designed to move participants through the process of first
understanding the research methodology; to exploring some of the findings from the
research; onto experiencing a process of lesson analysis using a variety of different
videotaped classrooms; and finally, applying insights gained to their own teaching. As
for many participants, this would be their first experience of online professional
learning and in particular of sharing ideas online, the order and make-up of the topics
were designed to scaffold this experience. For example, in the Initial Explorations topic,
the online task simulated the process the researchers used, satisfying the authentic task
component of the guiding principles; provided an opportunity for participants to view a
variety of classrooms thus setting the scene for the more formal analyses of teaching in
the cases that follow; and scaffolded the experience of sharing online as participants
constructed, posted and read responses to the online interactive task.

By simulating the first-hand experience of the researchers, the course provided the basis
for a deeper understanding of the research methodology and its findings. Three video-
cases were included. Each case followed the same pattern, but, based on a different
algebra lesson from a different country, each provided a new focus. The use of video
moved participants from the familiar but provided a common experience that was
conducive to the development of the skills necessary to analyze the content and
pedagogy of the classroom.
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3.2.3.6.1 Introduction
The topic Introduction was designed to introduce participants to the course, the software

and to the TIMSS Video Studies research, the focus of the course. During the initial
development stage the team agreed that the content of these pages would be developed
during the testing cycles when the needs of participants could be better assessed.
Initially the topic consisted of the course goals and an overview of the TIMSS Video
Study.

3.2.3.6.2 Initial Explorations
The topic Initial Explorations was designed to give participants an insight into the work

conducted by the TIMSS Video Studies researchers and to prepare them for the video
cases that followed. For many participants this would be their first experience of
watching and exploring teaching in other countries, or indeed their own.

International Perspectives

—— on Teaching and Leaming Exp|0raﬂ0ﬂS Of Algebra Te achi ng .:.;:,,,IF,E_,EEED_I[I._'\?E

- HELP - CONTACLTUS - LOGOFF - PORTAL - SET ¥IDEO - MY PROGRESS - GO TO BUILDER
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I%I---Elnitial Explarations An exciting aspect of studying mathematics teaching in different countries is peering inside
- OFxploring the Lessons classrooms from around the world. Every classroom, even those within the same country, is
o Getting Your Feet Wet somewhat different. But classrooms within a country share some interesting features, There is a

---DTIMSS 1399 Video Study Ur kind of style and tone that characterizes the classrooms in the Czec:_h Rgpub_l\c, Haong Kong SAR,
i the Metherlands, or any country, Each country seems to have a distinctive fingerprint,
H-{Tcase 1: Japan

'"DCESE 21 Haong Kang Imagine that you are a researcher watching lessons
+ Case 31 Switzerland from some of these countries for the first time. Enjoy
H-[Reflections the experience of being inside these classrooms. Record

B[S Faciitator Resaurcas your impressions as you watch,

Use the follawing questions to guide your thinking:

Course Outline

[E course Resources

1. what can vou infer about the teacher's goal(s)?
Course Members 2. Whatis being emphasized during the segment of
the lesson that you are watching?
SiCat M idao Lecation 3. what are some key similarities and differences

among the lessons?

My Progress

~ Reports - i i i
DEROFES ,ﬁ.? Because of time constraints, you won't have time to

watch complete lessons fram each country. But you can
t2 ] H still get a feel for how teaching looks by watching the
'f“ n.beginning of a few lessons, In the following task, vou 3
RO Awill watch a few minutes from the beginning of a lesson
. in &ustralia, the Czech Republic, Hong Kong SAR, and
1 he Metherlands. {Later, you will study lessons from
v an, Honag Kong SAR, and Switzerland more

[Prev Page J{Newt Pager )

Figure 3-7 Initial Explorations 1/2

Watching videotapes of lessons, many times, was the starting point for the researchers
and so too would be for the course participants. The initial viewing is full of distracters
such as uniforms, language, and cultural differences. It was important to help viewers
move beyond this point before they start the video-cases. Thus this topic scaffolded
participants to better understand the methodology of the research as they explored some
of the research findings; and, to have watched a variety of classrooms before

Chapter 3 67 Gail Hood



undertaking deeper analyses of another three lessons. The task incorporated the guiding

principle of learning about research by doing research.

Explorations of Algebra Teaching
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Course Cutline
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Figure 3-8 Initial Explorations 2/2

In the Getting your feet wet task, participants viewed the opening segments of a lesson
from four different countries in the study - Australia, Czech Republic, Hong Kong SAR
and the Netherlands.

) hitp:#courses. lessonlab,com - LessonLab - Tasks - Mozilla Firefox

2R NSES

" MY RESPONSES

Response Status:

2.Explore a Gzech Republic Lesson
¥ COMPLETE

This eighth grade mathernatics lesson focuses on the application
of the Pythagorean Thearem, raising expressions to certain
powers, and operations with algebraic expressions. Itis the
second lesson in a unit of wark focused on algebraic expressions,
The lesson is 45 minutes in duration. The lesson was videotaped
in a gymnasium, which is a schoal for university-bound students,
There are 30 students in the class,

Let's start at the beginning of the class period and see what
happens in this Czech lesson: ¢00:00:02-00:07:08 77Mss 1999
\ideo Study Mathematics - Crech Re. )

What can you infer about the teacher's goal{s) by watching this
segment? What is being emphasized during this segment of the

lesson?
& view Response
3.Explore a Hong Kong SAR Lesson Response Status:

I i w
This eighth grade mathematics lesson focuses on square numbers .

and square roots, It is the second in a sequence of lessons
working towards the use of the Pythagorean Theorerm and its

applications. The lessan is taught in English and is 34 minutes in ]
e D
00:00:02 Dan, Dan stop it. S0, Stephanie came back, and Hanka is still absent. Any other b |
changes?
00:00:19 T zood, then today we will start with Pythagoresn theorem. Get ready, take your
notebook and werite today's date, number of the class pe:

n0:00:36 T 0 the oumber of the class iz 30 todaw's date 5o I'moooing toiovite un here blarcels)

Figure 3-9 Task: Getting your feet wet
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A general description of each lesson was included at the start of each question within
the task. The same questions were asked for each of the lessons: “What can you infer
about the teacher's goal(s) by watching this segment? What is being emphasized during
this segment of the lesson?” The focus of these questions was based on the guiding
principle of developing lesson analysis skills, in this case, by asking teachers to question
teaching goals. The final question asked participants to comment on similarities and
differences they noticed in the segments.

The task interface provided access to the time-linked text (translated) of the video which
also appear as subtitles as the video plays. Responses to the questions can include linked
video-markers. Linked starting and finishing points for the segments to be watched were
included in each question. Participants could see more of the lesson by accessing it in
the Course Resources folder or by clicking the play button within the task viewer.

To give participants a quick overview of the whole lesson, one-page lesson graphs for
each lesson were included on the course page.

[44 minute lesson] Czech Republic Public Release Lesson 1 Lesson Graph [8™ grade]

Optional Private or Public Class Work: Grading Two Students

Marcela is graded after she solves the following problem at the board: A rfombus has fwe diagonals. One diagonal is 12 cm
and the other is 7 cm. Find the perimeter. The other students con watch or solve the problem at their seats.

5: The diaganal divides the rhombus into +wo halves. Using the Pythagorean formula, we can find out the length of each side.

) w12em o= (W2P(W/2F  o[3enZEs oard
13 1/2 mirutes WTem o= IO njlta ® 0694
b 1 : i
Ne

B o=? a= W ey 7/ e=6.9cm o=27.6cm
a= © ¢35
A
She gets a B because she needed help to draw the rhombus
DBan is given an A after he solves the problem: Calculate the length of the body diegonal if the measurements of o
parallelepiped are 3. 2dm, 46¢cm, and 5.3dm.

CA=32 dm tz 6 x=la*+b® x=£3140 w6 y=laien? y=/5945
B=46 cm b x=/32°+48°  x=56cm € y=/56"+53" y=77.1 cm or
/ C=54dm A a B x=/1024+2016 "wall diagonal® y={3136+2809 Z71dm

[ B Body diagonal =2
Private Class Work: Solving a Review Problem
The legs of an ease/ are 2.5 meters, Calculate the height of the easel if the legs stand 1.5 meters apart.
One student salves the problem behind the blackboard. After six minutes, it is turned around and shewn publicly.

e=2.5m V=e(as2) v=/6.25-0.5625

6 1/2 minutes c ¢ w=? vele-(a/2)? v=2.38m
a=1.5m v=/2.5-(15/2)°

a

Public Class Work: Gaing over Homework

Figure 3-10 Segment of Lesson Graph

The Getting your feet wet task, centered on videotaped lessons from different countries,
satisfied the authentic context and activity aspects of situated learning as discussed in
2.5.3.1.1and 2.5.3.1.2. It also provided the opportunity for participants to expand their
professional knowledge of teaching by becoming aware of a range of teaching strategies
(see 2.5.3).
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By the end of this topic it was expected that participants would have moved through
Salmon’s Stage 2, ‘online socialization’, into Stage 3, ‘information exchange’ where
information is shared but individual differences may become more obvious (2.5.6). The
diversity of the lessons in this task would be expected to facilitate such differences

within the group.

3.2.3.6.3 TIMSS 1999 Video Study Up Close
In this topic, the methodology and some of the findings of the research study were

presented. Links between sections of the course and the TIMSS research were made.
For example, in the discussions on the research methods, links were made between the
participants viewing of the video in the Getting your feet wet task and the first viewing

by the researchers (see Figure 3-11 below).
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look for in the tapes, they then faced the task of defining each
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Figure 3-11 TIMSS 1999 Video Study Up Close page 3

Similarly, research findings for the use of physical materials (manipulatives) in
mathematics classes were discussed after a link to the Australian lesson viewed in the
Getting your feet wet task had been made (see Figure 3-12).
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— Research Findings

Using Physical Materials

8/16

Anather feature that you rmight have noticed when viewing the lessans is that the Australian
lesson was the only one in which students used manipulatives {called and coded as "physical
materials" in the study). Is this cornmon in Australia? How about in ather countries?

This graph shows the percentage of mathematics problems per lesson that involved the use of

physical materials.
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The findings show that most math problems in all countries did not invalve physical materials.
The use of physical materials was most common in Japan, and it did occur more frequently in

* | Australia than in some other countries.

Figure 3-12 Research Findings: using physical materials

In general a brief explanation of a particular research finding was accompanied by a bar

graph as in Figure 3-12. This visual representation of the data with the actual percentage

included above each bar makes cross country comparisons easy and allows for more

detailed examination where relevant.

The course included discussions on the research methodology from the data collection,

including selection of classes and the videotaping, to the coding and analysis of the data.

Commonly arising questions such as the affect the video cameras had on student

behaviour were addressed in a frequently asked questions (FAQ) page. The benefits of

studying teaching from different countries was explained as was the need to make

decisions from reliably coded data from many lessons rather than from a single viewing
(see Figure 3-13).
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Research Findings 616

What Are Some Ways in

By examining the teaching approaches used in different countries, it is possible to uncover features
of teaching that might not have been considered, or even imagined, if the study had been restricted
to one's own country, You probably noticed some of these features when viewing the beginnings of
lessons in Australia, the Czech Republic, Hong Kong SAR, and the Netherlands, vou will see more
interesting features when vou analyze additional lessons from Japan, Hong Kong SAR and
Switzerland,

But how common are the features you noticed? Are the countries as different {or similar) as they
seemed when watching a few minutes from a single lesson? Researchers try to provide answers to
questions like this, The findings of the study allow yvou to learn how frequently particular events
occurred across the full national sample of lessons, which will help you see the patterns that the
researchers uncaovered. Of course, not every feature of teaching can be coded reliably, But over 75
features were coded in the TIMSS 1999 Yideo Study and, althouagh there is not time to present all
the findings, a sample of them might help you checlk your impressions, If you are interested in
seeing the codes that were employved by the researchers, a link to the TIMSS 1999 VWideo Study
Math Coding docurment is provided in Additional Resources (last page of this topic).

Figure 3-13 How teaching differs across countries

The course only included a small number of the research findings but provided links to
the full report at the US Department of Education and to other resources and sites with
information on the TIMSS Video Studies and TIMSS.

The analysis of the problems in the mathematics classrooms was a major part of the
findings and a focus of the course. These problems were classified as ‘Using
procedures’, ‘Stating concepts’ or ‘Making connections’. Brief definitions and examples
were provided for each. It was important that participants understood the researchers
definition of “Making connections’ as this term is often used to imply a link to real
world settings. In the research it refers to a connection between mathematical ideas (see
Figure 3-14).

Research Findings 9/16

One set of findings that might be especially important for understanding how teaching influences students’ learning Is the
kind of math problems that students solve during lessons. At least 80 percent of lesson time In each country was spent
solving problems, so it Is reasonable to think that the kinds of problems students were solving would affect what they
learned. The video clips that you watched did not show enough of the lesson to make predictions about these findings,
but they will provide useful background information when you begin analyzing lessons in more detail.

The kind of math problems that are solved during a lesson can be evaluated at two points; when the problems are first
presented and when they are worked out or discussed publicly with the class. Presented problems can be classified into
three types based on the kind of work that students apparently are supposed to do when solving the problem:

#® Using Procedures - apply or practice procedures that have been demonstrated or that students already
know.{e.q., "Using the Pythagorean Theorem, find the missing side of the right triangle®}.

# Stating Concepts - state or Identify a property or definition or term (e.g., "What is the slope of the line 3x + 2y =
6").

® Making Connections - construct relationships between mathematical procedures and concepts and facts (e.q.,
"Graph the equations ¥y = 2x + 3, 2y = ¥ - 2, and y = -4%, and examine the role played by the numbers in
determining the position and slope of the assoclated lines™).

Figure 3-14 Kinds of Problems (1)

The next table in the course (Figure 3-15) showed the percentage of problems in these
categories by country. These are the problems as they are presented initially to the class.
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It was noted that different high achieving countries have very different problem

patterns.

Research Findings 10f16

The graph below shows the percentage of problerns of each type for each country. It is
interesting that Hong Kong SAR and Japan, the two highest-achieving countries in the sample,
showed different profiles, Hong Kong SAR emphasized Using Procedures problerms and Japan
emphasized Maling Connections problems.,
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Figure 3-15 Kinds of Problems (2)

The TIMSS Video Study researchers studied the problems again when they were worked
publicly in class. When the “Making connections’ problems were reclassified at this
point, a very different picture emerged (Figure 3-16). In most cases fewer than half of
the problems retained their original intent and in Australia and the US most problems

became reclassified as ‘Using procedures’ or ‘Giving results only’ (a new category).
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This graph shows how the Making Connections problems were classified when they were worled
an publicly. & fourth cateqory Giving Results Only was added because sometimes teachers
reduced the public discussion of the problem to just giving the answer,
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It is clear that teachers in all countries reduce a percentage of the problems from Making
Connections to something else when discussing ther publicly. But what is really striking about
these results is that almost all Making Connections problems in the United States are reduced to
lawer-level problerms when discussed with the class. In other words, public discussions about
constructing relationships among mathematical procedures, concepts, and facts are extremely
rare in the United States.

This result shows that simply presenting Making Connections problems to students might not be
enough, Teachers also need to sustain the intent of these problems by working on them with the
class so that students experience the mathermatical processes of conjecturing, deducing,
verifying, and so0 on,

Figure 3-16 Making Connections Problems

Inclusion of these two findings demonstrated the depth of the research and modelled the
type of information that can be gained from lesson analyses.

3.2.3.6.4 The Cases
Three lessons, one each from Japan, Hong Kong and Switzerland, were chosen as the

focus of three cases within the course. The cases covered the general areas of content
and pedagogical content knowledge. Since the course was to be offered in a variety of
ways to individuals and groups either facilitated or non-facilitated, it was decided to
include expert viewpoints on the content and lessons within each case. These were not
expected to distract from participants’ ideas and responses in the online tasks and

forumes.

Each case followed the same format: general information on the lesson and class;
content exploration; lesson exploration; expert commentary on the content; lesson
analysis; and expert viewpoints on the lesson. The material in the cases was informed
by the guiding principles — increasing the teacher knowledge base by providing the
opportunity to develop a deep understanding of content, and, supporting reflective
thinking and construction of knowledge. With both content, and lesson analysis, the

case employed a pattern of exploration followed by more directed investigation and/or
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expert information. Participants were thus scaffolded from their current level of

understanding to a deeper analytical position.

3.2.3.6.4.1 Introduction to the lesson

The general information introduced the lesson, its focus, its place in the broader topic,
its length and the makeup of the class. A comment was included to emphasize that the
lesson was chosen to represent the data from the country (although as one of four
lessons in the set, it was probably representative of a subset of typical features for that

country).

3.2.3.6.4.2 Introduction to the problem
In this content exploration section participants, in line with the guiding principles, were
first asked to solve and/or explore aspects of the problem being used in the lesson. In

the Japanese lesson the problem given to the class was:

It has been one month since Ichiro's mother entered the hospital. He has decided to
give a prayer with his small brother at a local temple every morning so that she will
be well soon. There are 18 ten-yen coins in Ichiro's wallet and just 22 five-yen
coins in his younger brother's wallet. They decided to place one coin from each of
them in the offertory box each morning and continue the prayer until either wallet
becomes empty. One day they looked into their wallets and found the brother's
amount was bigger than Ichiro's. How many days since they started prayer?

Participants were asked to solve the problem and to enter their solution (method and
result) in the task interface. It was expected that a variety of methods would be used.

In the Hong Kong lesson, participants were asked to solve the two equations given to
the class and to think about why the teacher used these particular equations (see Figure
3-17). This task opened the way to an exploration of the content and moved participants
to think about how the content may be used by the teacher before they explored the

lesson.
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1. Solve the first two problems of the lesson.
The teacher begins by writing the following two equations for the students:

1, Zx+d=x+06
2. Zx+10=2(x+5)

Solve the problems and post vour solutions,

RN Response

2. What point will the teacher make by comparing the two
equations?

Wwhy do wou think the teacher started with these two equations and what point will he

try to make with them?

& wiew Response

Figure 3-17 Task for Hong Kong Problem

In the Swiss lesson the emphasis was on the physical representation of variables in
expressions rather than the solution of a particular problem. The task’s main question,
“Do you know of approaches that are effective for introducing students to variables?
Describe them briefly.” had a pedagogical content focus and linked to their own
practice.

3.2.3.6.4.3 Exploration: Inside the classroom

The objective of exploration of the videotaped classrooms was to encourage participants
to get an overall feel for the lesson and to form their own opinions before the analysis
provided more of a focus. As in Initial Explorations (3.2.3.6.2), a lesson graph was
provided as an aid to understanding the flow of the lesson.

Iyt

| Explorations of Algebra Teaching

VIGED STUBIEE

- HELP - CONTACTUS - LOGOFF - PORTAL - SET ¥IDEOD - MY PROGRESS

TIMSS Video Studies: Explorations of Algebra Teaching AR Pgay NeRY DaGERY

Course Topics CASE OMNE: JAPAN

B[ Introduction Exploration: Inside the Classroom 3/9

Bl [Initial Explorations Mow wateh the lesson, This task will help vou explore the lesson and give vou the opportunity to

--DTIMSS 1999 Wideo Study Ur mark and corment on features you find especially interesting or important. It also will allow you ta

Bl Case 1t Japan see how the Japanese students solve the mathematics problem that you worked on in the previous
H task,

Lo Equalities & Tnequalities
TASK: Exploration: Japan

If you would like to loak at an overview of the lesson click here: Japan Lesson Graph

~ Focus on Content

After you have finished recording your impressions, read the following description of the

+Focus on Content rmathemnatical content of this lesson, This will help set the stage for a more detailed analysis of the
- Fotus on Content lesson,
= Analysis

L Viewpaints
F-[]Case 2 Hong Kang
EH-[T]Case 3! Switzerand
B[ JReflections

Figure 3-18 Exploration inside the classroom
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Ideally the participants would be provided the opportunity to watch the whole lesson
before submitting observations in the online task. However, the constraints of the course

duration resulted, instead, in a guided exploration.

1. Explore the Japanese Lesson

Tou have already watched the beginning of the Japanese lesson in which the teacher
presents and develops the problem. MNow explore the rest of the lesson, Take your time,
and use the links below as a way to focus your exploration. Think about the different
segments of the lesson and how they are sequenced.

#* The teacher starts by beqginning the class and presenting the problem.
(00:00:02-00:02:12 FiMsSs 1999 Widaeo Study Mathamatics - Japan Pu.. )

#* The teacher then takes students through the problem in a thorough way.

(0002 12-00005:00 7imss 1999 Wies Study Mathematics - Japan Fu...)}

#* The teacher walks around to observe students as they worle on the problem. This
goes on for approximately 13 minutes, Here are a couple of clips taken from this
period
(00:08:53-00:09:42 FiMSs 1999 Wideo Study Mathamatics - Japan Pu. )

(00217 38-00018:25 Timss 1999 Woeo Study Mathematics - Japan Pu... )

# The teacher reconvenes the class and calls up several students to share their
solution methods, (00:18:34-00:31:19 FIMS5 1999 Video Study Mathamatics - Tacan
Fu...]

#* The teacher extends the |ast student's strateqgy by writing a chart on the board,
aslking students to fill it in, and surmrarizing the idea of inequality.
(00:31:18-00045:10 7ImsS 1999 Wdes Study Mathematics - Japan Fu...)

#* The teacher presents a second problem, asks students to work on it, and then
discusses the solution, (00:46:02-00:53:15 FrMss 1999 Video Study Mathemabics -
Japan Fu...)

after you have explored the lesson, post a response to the following question:
What do you think was the main thing the teacher wanted students to learn
from this lesson?

Figure 3-19 Q1 Task: Exploration Japan

The introduction to the task Exploration Japan (Figure 3-18), linked back to the
solution of the problem the participants worked on in the Introduction to the Problem
task. In question 1 as shown in Figure 3-19, main points in the lesson were described
and pertinent sections were tagged for viewing. The question focused on what the
teacher may have wanted students to learn. In question 2 participants were asked to
reflect on the solutions they submitted comparing them with those presented by the
students. Question 3 then provided a link between the research public release lessons
and the participants own practice by asking what instructional features of the lesson
may work for other lessons.

With the Hong Kong lesson, participants were first directed to focus on the organization
of the class (Figure 3-20). One reason for this focus is that this lesson is very different
from the Japan lesson but, based on the TIMSS results, both are ranked as high
achieving countries. The second question asked participants to reflect how the teachers’
discussion on the two equations compared with the predictions they made in the

previous task on the lesson content (Figure 3-17). The final question, similar to that
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asked in the Japan exploration, asked what instructional features may work in other
lessons, hence providing a link to practice.

1.Explore the Hong Kong Lesson

Take vour time to go through the Hong Kong lesson, You can use the
outline and links below to focus your exploration. Think about the
different segrments of the lesson and how they are sequenced.

* The teacher begins the lesson by presenting the problem
(00:00:09-00:01:25 FiMss 1999 ligdes Study Mathematics - Hong
Kan. ),

#* The teacher then asks different students to solve sach equation,
in turn, and asks the class questions about the meaning of the
solutions{00:01:28-00:09:07 TIMSS5 1999 [ides Study Mathermatics -
Hong Korn. .. ),

#* The teacher focuses on the "special” equation, asks students to
check some additional solutions, and discusses their results
(O0:09:07-00:12:47 FIMSS 1999 Wideo Study Mathermatics - Herng
Keor... )

#* The teacher examines the special nature of the equation to see
wihy it has multiple solutions, labels it an "identity”, and describes
how ane might prove it is anidentity (00:12:51-00:19:24 rimss
1999 Widee Shudy Mathemabtics - Horng Korn.. )\

* =tudents are asked to checlk whether several additional equations
are identities (00:19:24-00:27:00 TiMss 1999 des Study
Matharmnatics - Hong Ken... ).

#* The teacher summarizes the point of the lesson and assians some
practice problems (00:27:00-00:32:01 TiMsSs 1999 Wdes Shudy
Mathermatics - Horg Fon.. ).

Figure 3-20 Task: Exploration Hong Kong

The Swiss lesson’s exploration task had a similar structure with a focus on how the
lesson was organised. The first question asked participants to mark and write about
moments that interested them as they explored the lesson. The second question linked
back to the task on the lesson problem asking them to compare their response to what
they saw in the lesson. As with the other exploration tasks, question 3 asked participants
about instructional features they thought would be transferable.

Presuming participants have worked linearly through the course, by the stage they are
exploring the Swiss lesson they have completed two cases and should be more
experienced at analyzing lessons having been exposed to more expert opinions and a
variety of responses from their peers. This should be reflected in their responses to this
task.

3.2.3.6.4.4 Focus on content
After the participants had had the opportunity to experience the lesson problem and
explore the videotaped lesson, the course offered a comprehensive examination of the
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content. The aim was to provide a broad coverage of the lesson content, beyond a
solution to the problem, without the scope of a full course on the topic. This satisfied the
guiding principles of deepening participants’ content knowledge and providing ‘access
to expert performances’ (2.5.3.1) especially to totally online users.

For example, the students in the Japanese lesson present five solutions to the problem.
The course participants, after submitting their solutions to the problem, have seen these
solutions during the lesson exploration. The Focus on Content section then explained
these and linked the different methods. Participants should see further links in the lesson

analysis task that followed.

The content discussion in the Japan case is discussed below using segments from the
four course pages. The link between equality and inequality is suggested at the start of

the discussion (see Figure 3-21).

CASE OME: JAPAN

Focus on Content: Equalities and Inequalities 479

The core problerm in this Japanese lesson can be approached as either an equality or an
inequality. Algebra problem solving often involves determing whether two quantities are equal or
whether one quantity is greater than the other, When asked under what conditions one quantity

would be greater than another, some find it easier to think about the two quantities as being
equal before tackling the question of inequality.

Figure 3-21 Segment 1 Japan Focus on Content

One of the simplest methods, a step up from trial and error, is the use of a table. The
start of the table is shown below in Figure 3-22. In the course the whole table was
included with a discussion about the solution based on the table.

Other students might use a table of values, and approach the problem by trying out several
possible values for the number of days, at the same time keeping track of the total amount left
in each boy's wallet:

No. of days Amount left in Ichiro’s | Amount left in younger
wallet hrother’s wallet

1 180 - 10{1y =170 110 - 5{1) = 105
180 - 10{2y= 160 110 — 52y =100

3 180 - 10{3y= 150 110 — 5(3) = 95

11 180 - 10{11y =70 110 - 5(11) =155

12 180 - 1012 = AN 11N - 571 = 4N

Figure 3-22 Segment 2 Japan Focus on Content
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The table values can be used to solve the problem graphically as shown in Figure 3-23.
Dots were used to emphasize the actual amounts in the wallet, with the trends being
shown by the dotted lines.

Some students might choose to represent the problerm graphically on the x,v Cartesian plane.
The dots give the precise graph of the amount in the wallet each day. Connecting these dots by

i the dotted line gives a good indication of the overall trend. Here the amounts left in Ichiro's
wallet ie on a straight line with the equation v = 180 - 10x, and the amounts left in the younger
brother's wallet on the line with the equation v = 110 - 5x,
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The point of intersection of the two linear graphs, where x = 14 and y = 40, indicates where the
two boys have the same amount of money rermaining. To the left of the point (14, 40), we see
that the greater amount of money remaining is associated with the upper graph, which

Figure 3-23 Segment 3 Japan Focus on Content

A discussion (only partially shown) followed, explaining the link between the point of
intersection of the lines and the amount of money each boy has and what the graph

showed either side of this point.

This discussion was then taken to a theoretical level. The representation of an equation
and associated inequalities in one variable were first shown on a number line (see
Figure 3-24). This led to a discussion about linear equations in two variables and how
inequalities are represented when graphed onto a Cartesian plane.
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Far exarmple, take the solution to the equation 2x - 12 = 0, which is represented on nurmber line
B of the figure below {x = &), There are three implicit number-line regions created by the
solution to this eguality: the point associated with the number &, the points for the numbers less
than &, and points for the numbers greater than 6. The numbers less than 6 {nurmber line A of
the figure below) are the solutions to the inequality 2x - 12 < 0, whereas the numbers greater
than & {number line C of the figure below) are the solutions to the inequality 2x - 12 = 0,

r
vy

uy
-

A

-1 0 1 2 3 4 ] & 7

Just as the solution to a linear equality in one wariable divides the number line into three
regions, sormething similar occurs on the plane with linear equations in two variables: vy = ax + b
{aF 0}, If the infinite number of salutions to this equation are represented an the Cartesian
plane, the set of points {i.e., ordered pairs) forms a line v = ax + b. This line cuts the plane into
three regions: the half-plane below the ling, the line itself, and the half-plane above the line, The
half-plane below contains all the ordered-pair points that satisfy the inequality v = ax + b (a#
03, and the half-plane above the line contains all the ordered-pair points that satisfy the

inequality ¥ > ax + b (a¥0), Just as a point on a line creates three regions of solutions far the
linear equalityfinequalities in one variable, so too does a line in the plane for the solutions to the

Figure 3-24 Segment 4 Japan Focus on Content
3.2.3.6.4.5 Analysis: How the lesson unfolds
Having explored the lesson content and the videotaped lesson, the next stage of the case
was to provide participants with the opportunity to develop a deeper pedagogical
understanding of the classroom. The analysis was guided by task questions that probed
for understanding. As before, the scope was constrained by the length of the course.

In the Japan Case the focus of the lesson analysis was from where the students started
working on the lesson problem. The first question asked participants: “What did the
teacher do during private student work?” Supporting the big question is some
suggestions on areas to concentrate on such as the notes the teacher was taking and the
comments he made to students. Questions 2, 3 and 4 focused on the solution strategies
used and presented by the students — the solutions themselves, the sequence of
presentations and the connections made by the teacher. The next two questions looked
at the follow up to the presentations by the teacher. In question 5 participants were
asked about why the teacher had students complete the chart emanating from the last
solution method — participants were asked to complete the chart themselves in order to
fully understand the teacher’s method. A second problem was given in the lesson and

participants were asked to comment on why and to contrast it with the first problem.
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The last question moved beyond the lesson by asking: “Did the teacher engage the

students in mathematical thinking?”

In question 1 of the analysis task for Hong Kong, the way the teacher introduced the
concept of identities was analyzed. This linked back to the content work completed by

the participants previously in this case.

& PRINT

1.why did the teacher introduce identities by Respanse Status:
; k + COMPLETE
presenting two equations?

&8s vou have seen, the teacher beqgins the lesson by presenting
two equations, one that has a sinagle solution (x = 23 and one that
vields an unusual result (0 = 0}, The teacher did not alert the
students that something different would happen when trying to
solve the second equation. This prompts a discussion about
whether there are no solutions to this equation ar whether there
are lots of solutions., {YWiew the segment (00:09;00-00:12:51
TIMES 1999 Video Study Matharmatics - Hong Ken...) )

Why do you think the teacher chose to introduce the
concept of identities in this way? And, how effective do
you think it is?

Figure 3-25 Hong Kong Analysis Q1

The use of proof in the mathematics classroom was addressed in question 2 (Figure
3-26). The US authors of the course were aware that this is not used often in American
classrooms so saw this as an opportunity to present more formal mathematics to this
audience, thus incorporating the guiding principle of increasing content knowledge. A
third question linked back to practice: “Can some of the features of this lesson apply to
your teaching of other mathematical topics? ...”

2.Why does the teacher emphasize proving that RESDB"'SE status:
the equation is an identity? R

After showing that the second equation has more than one
solution, the teacher suggests that one rust still prove that the
equation is an identity. That is, one must prove that the equation
is true for all real numbers, (Miew the segment
(00:12:47-00:19:24 FIMES 1999 fidee Study Mathematics - Hong
Ko, )0

Why does the teacher emphasize proving that the

equation is an identity? What does he hope the students
will learn?

Figure 3-26 Hong Kong Analysis Q2
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The Focus on Content section of this case included a discussion on identities in
mathematics and their importance in mathematics in general. Here the discussion
modeled the “Making connections’ category of the research finding ‘Kind of problem’
(Figure 3-15) while in the task question, emphasis was on how this could look in the
classroom. The objectives here were to address the guiding principles of increasing
content knowledge, increasing pedagogical content knowledge, linking to the research
and scaffolding lesson analysis processes.

Question 1 in the Swiss lesson asked participants to model the procedure the students
used in the lesson by illustrating an arithmetic equation with line segments. This idea
was continued in question 2 where they were asked to describe two ways of using blue
(value 5) and yellow strips (3) to represent the number 19. These concepts were linked
together in question 3: “What features of the first two segments would help students
understand the third segment (Introduction of Variable)? ...” Question 4 asked how the
lesson could be extended to emphasize that the unknowns can be variables, not just
particular unknowns. The last question addressed the bigger concept of how the lesson
and teacher supported the students’ engagement in serious mathematical work.

3.2.3.6.4.6 Viewpoints: Thoughts on the Lesson
Each case ended with another expert opinion, this time presenting thoughts on the

lesson.

CASE OME: JAPAN
Viewpoints: Thoughts on the Lesson gfq

The goal of the lesson is for students to write an inequality statement to represent a
: mathermatical situation. The lesson extends what the students have done before - writing an
equation to represent a situation - to writing an inequality staternent to represent a situation.

The teacher begins the lesson with a problem. The teacher illustrates the problerm by acting it
out, by removing coins from each of the two boys' wallets and placing them in the collection box,
The point of this is to ensure that the students understand the problem. By illustrating the
problern in this manner, the teacher also illustrates an approach to solving the problem, This
provides an entry point for all students, even those who are experiencing difficulties. In this
way, the teacher offers all students an opportunity to engage in serious rmathermatical warl:,
even though for some students this might be at a beginning level.

After the students have worked on the problem for a period of time, the teacher selects five
students to share their solutions with the class, It is apparent the teacher not only intends the
solution strategies to be shared in a particular order, but that the strateqies were anticipated by
the teacher as evidenced by the prepared descriptions the teacher posts on the chalkboard next
to the solution, As presented, the strategies moved from a rather concrete representation of the
problern {a continuation of the teacher's introduction to the problem), to the strategy reflecting
the intent of the lesson {writing an inequality staterment).

Figure 3-27 Japan Case Viewpoints
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The discussion set the scene by restating the goals of the lesson and briefly addressing

prior knowledge. The teacher’s presentation of the problem was discussed along with

the way it provided the opportunity for all students to engage in serious mathematical

work during the lesson. The sharing of the solutions had already been a focus of the

analysis task but the discussion reiterated this and made sure that participants thought

again about the use of the chalkboard by the teacher to link ideas and show the progress

of mathematical thinking in the different strategies used by the students.

The discussion continued and concluded with viewpoints on the way the teacher

encouraged serious mathematical thinking.

In summary, the teacher encouraged serious mathematical work on inequalities through several
key features of the lesson: (1) presenting a problem that could be approached at increasingly
sophisticated levels, (2} asking students to share strategies at these increasingly sophisticated
ar abstract levels, placing them carefully on the chalkboard, and drawing connections between
them to support students' movement from beginning approaches to more abstract approaches,

and (3) clearly focusing on the intended outcome as the lesson neared its conclusion.

Figure 3-28 Japan Case Viewpoints cont.

Similar discussions were provided in the Hong Kong and Switzerland cases.

3.2.4 Stage 2: Development of solutions - technology

Stage 2

Development of
solutions:
Content and
Pedagogy

technology and
implementation

Analysis of practical
problem in terms of
content &pedagogy,

Development of
solutions:
Technology

Development of
solutions:
Implementation

A

Iterative cycles of
testing and
refinement of
solutions

f

Reflection to
produce “design
principles” and
enhance solution
implementation

A

Refinement of Problems, Solutions and Methods

Figure 3-29 Stage 2 Technology
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3.2.4.1 Technology overview
The team for this component was responsible for the development and maintenance of

the online software to be used in the project; for the technology components of the
support materials; for technical help and support of the implemented course; and for the
development of an online ordering facility. Much of the software development had been
completed before the design-based research started but refinements and some new
features were added during the project. Processes were developed and put in place for
technical support and the ordering system was developed from scratch.

The technology was central to the project and it would either support or hinder
participants moving through the early stages of Salmon’s model (2.5.6) from novice
technology users to confident users, where the technology is just a tool that provides,
through the course content, the means for them to construct knowledge.

3.2.4.2 Constraints
As with all software development there were budgetary and time constraints which

sometimes required wish-lists being prioritized. The software incorporated third-party
programs such as video-players and internet browsers, and was cross-platform resulting
in some limitations when these different platforms and/or programs could not work

together.

3.2.4.3 The Team
The team consisted of the designers of the original patented LessonLab software

(Grudnitski et al., 2005), Grudnitski, Stigler, Sims, and Hood, and other members of the
technology team at LessonLab. Stigler and Hood provided the link between the content

and pedagogy, and technology teams.

3.2.4.4 The Technology
The online course was built in the Visibility™ Course software, a product developed at

LessonLab in Santa Monica, US.

3.2.4.41 Background to the course software
When looking at the course software, it is necessary to look briefly at two programs

developed previously - vPrism™, the program used for the video analysis in TIMSS
Video Studies, and LessonLab Viewer™, the online lesson viewer developed at
LessonLab.
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The software, vPrism, had been designed specifically for video analysis in the TIMSS
Video Studies. One of its features was the capacity for the user to mark and compile a
set of video clips from full videos, which could then be used in professional settings.
Stigler, the chief researcher on the TIMSS Video Studies and a vPrism developer, used
selected video clips in his work at UCLA with pre-service teachers. It was during this
time that he realized that much of the learning was in fact done by him in selecting the
clips. His vision was to provide this opportunity to his students, and other teachers. That
is, he wanted them to have the chance to view the complete lesson videotapes and select
clips appropriate to the topic being studied. He also wanted them to be able to share and

discuss these easily, preferably online.

This could not be done easily with vPrism as it could only be used standalone or on a
local area network. There were also limitations as constantly changing specifications of
computer operating programs and third party programs, such as Real Player, used by
vPrism, resulted in development work being limited to the Apple Macintosh platform,

rather than the cross-platform capabilities of earlier versions.

In mid-2000, technology development was at a point where the streaming of video over
the internet had become viable. At this point, Stigler started working with a small team,
including the researcher, to design software that would enable online sharing, discussing
and analyzing of video. Towards the end of 2000, after the initial planning,
programmers started working with the group. Early in 2001 the first components of the
software were ready for testing. These components, known as LessonLab Builder and
Viewer, consisted of an interface for storing and accessing digitized videotapes of
lessons and their artifacts. The interactive components were tasks, for individual
analysis and responses, and forums for group discussions. Links to the videos could be
included by builders in the questions posed in tasks and forums, and by users in their
responses and discussions. This aspect of the software was granted a patent in 2005
(Grudnitski et al., 2005).

3.24.4.1.1 LessonLab Viewer™ up-close

The first stage of the software development was to create a lesson viewing and building

tool. LessonLab Viewer stored digitized video, time-coded lesson transcripts, lesson
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index, lesson artifacts such as lesson plans, student work and interviews with teachers,

and text commentaries time-linked to the lesson.

i LessonLab Technologies - TIMSS-R Yideo Study Mathematics - Japan Public Release Lesson 3 - Micrasoft Internet E: 2% -1l x|
ek - = - @ [B) 41| Disearch Hravortes Giieds BB S W -5 0 @
‘ Address [{€] httpipepperdne. lessoniab. com/LessanL abjl essons/JHI03 L FNFK nsfLoadMair5ubframe ? penAgentBvideolD=H103 FNFK. = @

BUILDER TOOLS SETVIDEC @)

VIDEO PLAYER Iy JEWER
=
(mam’ finoex (77 (REsounces ' (coMmENTARY (WORKBOOK
Study Mathematics - Japan
i Release Lesson 3 . —ssua TRACK | PRINT | EXPORT

s Since the fact is they put in the offertary box ... one coin each of money in one day

s if we do it in an orderly fashion ... the number of days and also the money lsft aver,
ane by one ...

s on the fifteenth day the smaller brother has more

T Okay, That means the answer is?

s The fifteenth day.

T Yes, The fifteenth day. Okay. That's good.

T

B

.

00:24:00

Okay, then in this case uh he did it for us by using 5 graph, right?

00:24:17 [Solving it by making a graph]

00:24:23 Then, it dossn't matter if you drew lines or not, but people who wrots it this way
[raise your hands]. |

00:24:29 T Okay. Then, you can lower your hands. Gkay? Okay. Then, continuing urm, Mochiji.

00:24:35 T: Okay? Then, would you write it around here? That part [I asked you ta], okay?

00:24:44 T Yes, Go ahead.

00:24:45 SM: (My hand writing is not neat),

002524 T Okay. Then please sxplain it.

00:25:26 St ::’:;!h;r; ;h:dho?amrmgrxet‘gn‘ﬂ: had one hundred eighty yen, and the smaller

00:25:31 s and since there is a difference of seventy yen,

002533 S and since the difference [between them] becomes smaller by five yen sach day, so
it's seventy divided by ten minus five,

00:25:39 s and since by the fourtsenth day it becomes exactly the same amount of roney

00:25:43 s 50 since on the day after that there will be a difference, so fourteen plus one is
fifteen and it's the fiftsenth day.

00:25:43 T: Okay. Okay? Um. In the beginning. He just now said it. There is a difference of

seventy yen right?

inequality

T That means, can we say that putting in thirteen for X holds true for this inequality?
00:42:50 T [We call] this value ... um I think it came up before but um we call it .., the solution um

of the inequality.
00:46:27 T Form an inequality and think about it. It's a prablem like this, okay? |

Hstort]|| 1) @ 5 B 32 (&) @ 3 %5 || Flinbox - merosoft outlook | &1essontab Course; 1155, [ £]LessonLab Technologi... e e =Y

Figure 3-30 LessonLab Viewer™ Interface

The interactive components, tasks and forums, enabled users to answer questions and
take part in online threaded discussions. Questions, responses and discussions could be
easily linked to the videos by time-codes embedded by builders and users. Completed
responses to tasks could be viewed by other users once they had completed that task.

Figure 3-31 LessonLab Viewer™ Task and Forum Interfaces

It was the task and forum features that provided the means for online collaborative
construction of knowledge, characteristic of situated learning and one of the project’s
guiding principles (2.5.3.1.1). Further, sharing responses to the task questions and
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participating in threaded online forum discussions encouraged the multiple perspectives
and reflections aspects of situated learning. The forum interface enabled facilitators to
add overall comments and be tagged within discussion threads thus providing the means
to, say, scaffold or encourage articulation within the discussion.

LessonLab Builder had a similar interface to LessonLab Viewer except for header
colour schemes. The advantage for builders was that they saw the finished product as
they built. Minimal training was needed to build in the software and many lesson or
course authors built their own products.

Before a video could be used in the software, it had to be digitized and loaded to a
central server. Video was normally provided in two compression rates. A lower rate was
available globally for streaming over the internet while a higher compression rate, and
hence better quality video, could be accessed locally from a disk. In both cases the user
needed to be connected to the internet as all interfaces, time-links, transcripts, online
tasks and forums and other resources were stored in the central server and provided via

the internet.

3.2.4.4.1.2 Use of LessonLab Builder and Viewer

The first lessons were built in the software from April 2001 and used with mathematics
teacher groups across California that summer and with English teachers at Pepperdine
University the following semester. This period, outside of the scope of this research but
vital to its feasibility, was one of extensive development of the software, support
materials and implementations across a variety of settings. Challenges included cross-
platform requirements of the software including the host browsers and video players
(Internet Explorer for PCs, Netscape Navigator for Macs and Real player for the
videos); storage of the vast quantities of data including the digitized videos; the speed
and access of networks; registration onto the software; distribution of materials such as
content keys for registration, disks with local video and user documentation; and the
training and support of local faculty who were using the program in their teaching. As
the clients using the software, built the lessons, tasks and forums directly themselves,
they had usually developed enough expertise to confidently implement the programs

with their groups after initial support from LessonLab personnel.
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The early implementations were an opportunity for the technology team to evaluate all
aspects of usage from gaining access to the software, testing the configuration of
computers to see they had the necessary third-party software, and adequate access to the
internet without, for example, blocks such as firewalls, as well as the ongoing use of the
software itself. Refinements resulting from this period included providing the browser
and video player software on the disk with the local video, developing help pages and
help-desk protocols, making registration more straightforward by removing unnecessary
data fields and establishing minimum requirements and protocols for testing computer
labs.

The TIMSS Public Release Lessons were released in an offline version of Lesson
Viewer that did not include the task and forum functions.

3.2.4.42 Course Builder and Viewer
Lessons, tasks and forums became the building blocks of the course software. Builders

used these and other components, such as on online lesson planning tool, URL links and
graphics files, as resources in their course. Resources were constructed and stored in a
dedicated area and were then available to builders to use in course pages.
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Figure 3-32 LessonLab Course Builder Resources

Similar to LessonLab Viewer and Builder, Course Viewer and Builder shared the same
interface with minor differences so a builder could always see the look of the final
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product. Course topics, pages and resources could be made available to users and/or
leaders (facilitators) when the builder was ready. This enabled the use of part of a
course while further sections were being built. It also provided a way for information or
resources to be available to facilitators only. This feature was very important in the
design of the TIMSS course facilitator training and support materials.

Courses were designed around topics that have pages embedded in them. In the design
stage of the course software, this was the format that made most sense to course
builders/designers and end-users and enabled these parties to grasp the navigation
quickly. The topics appeared on the left-side of the course screen in a format similar to
listed files and emails on many computers. The expanding and contracting of topics is
familiar to most computer users. When a topic icon was clicked it automatically
expanded as the currently opened topic closed. Pages within the topic could be accessed
by clicking on its name in the expanded topic view. Navigation between pages was
possible using the “Next Page’ and ‘Prev Page’ buttons at the top and bottom of the

interface.

Under the course topic map there were links to the ‘Course Outline’, ‘Course
Resources’ and ‘Course Members’. ‘Course Outline’ provided a detailed linked-
mapping of the course and the means to view, save or print the course pages, without
the tasks and forums. Users could therefore read or refer to course text without the
computer. Users could access any resources that were available to them from the
‘Course Resource’ area. In the TIMSS Algebra course, for example, they could access
the full lessons, including all artifacts, used in the course. From the resource area, these
appeared in the LessonLab Viewer interface whereas within the course pages, they
appeared only in the Real Player interface either standalone or embedded in tasks or
forums. ‘Course Members’ showed all participants and facilitators within their

workgroup. From here, they could email the group or group members.

The remaining links in this area provided the means to change the video location (global

or local) and see progress made through the course’s tasks and forums.
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Figure 3-33 LessonLab Course Interface
3.2.4.43 Online ordering technology
An online ordering system was developed at LessonLab for individuals and groups to
order the course and pay the materials fee. The system automatically generated a receipt
and a content key to be used during the registration process and alerted administrative
staff that a materials package needed to be sent. The content key assigned an individual
to their choice of a facilitated or non-facilitated group and, for a group order prompted
the creation of a new workgroup and assigned the individuals to that workgroup.

While the online ordering facility was an important part of the development, further
details will not be included as it is not considered part of the solution to the research
problem. However, it is mentioned because it was tested during one of the testing and
refinement cycles and caused unexpected problems that affected the number of active
participants in that cycle (see 4.6.2.1). Changes were made to the distribution of

materials process as a result. This will be discussed further in the next chapter.

3.2.4.44 Support materials
The technology group had responsibility for creating a CD-ROM that contained the

higher quality video that could be used in place of the streaming video, and links or
copies of the third-party software required to run the course software. They wrote the
technical details for the user guides and provided online and help-desk support for users.

The support of participants was essential as it was expected that online professional

learning would be a new experience for many course participants. It was planned that
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the course would be made available to individuals for a nominal cost to cover materials.
Information technology usage was limited among teachers in the US at that time and it
was expected that there would be many first-time users with little support to help
configure their computers and gain access to the internet. The testing and refinement
cycles of this component were essential to ensure participants could move successfully

through Salmon’s first stage of “access and motivation’ (2.5.6).

3.2.5 Stage 2: Development of solutions - implementation

Stage 2

Development of
solutions:
Content and
Pedagogy

I

Development of
solutions:
Technology

Analysis of practical

problem in terms of
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technology and
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testing and

S principles” and
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, Development of \
solutions:

Implementation

A

Refinement of Problems, Solutions and Methods

Figure 3-34 Stage 2 Implementation
3.2.5.1 Implementation overview
It was agreed that the course would be offered flexibly, both online or blended (online
and face-to-face), to groups and individuals wanting to learn about the TIMSS Video
Studies. Individuals could order and enroll any time online and could elect to join a
facilitated or non-facilitated online workgroup. Groups, usually from schools or
districts, would enroll together and would be facilitated with a delivery mode to suit the
group. The implementation group had overall responsibility for the design of flexible
delivery models, testing, facilitator training, and text support materials.

3.2.5.2 Constraints
As with the other components the implementation group had time constraints. The

course needed to be ready for launching the same week the TIMSS 1999 Video Study

Chapter 3 92 Gail Hood



(Mathematics) report (Hiebert et al., 2003) was released by NCES (U.S. Department of
Education, National Center for Education Statistics). There was no exact date set for
this, but it was expected to be late 2002 or early 2003. This constraint limited
development and the cycles of testing, evaluating and refinement to a period of
approximately four months from the initial week-long joint planning meeting in August,
2002.

3.2.5.3 The Team
The team members were drawn from LessonLab, Intel and the Institute of Computer

Technology (ICT) with Seago and Hood providing the link between the implementation
and content and pedagogy teams, and Hood the link to the technology team. It was
planned that ICT, through Intel, would provide the facilitation for the facilitated
workgroups formed for individual participants.

3.2.5.4 The Implementation
Responsibilities of the implementation group included designing the different

implementations; designing the support text materials (user guides) and consent forms;
and designing and conducting the facilitator training. The group conducted the testing
cycles of the design-based research model and had responsibility for the course once it

was implemented.

3.25.4.1 Planning the testing
Two cycles covering three implementation methods were originally planned for Stage 3.

These covered a range of delivery options — the first was totally face-to-face with
optional online exploration between sessions; the second had face-to-face sessions to
start and finish, with online work between; and the third was totally online and non-
facilitated. A third cycle was added after a delay in the release of the TIMSS 1999
Video Study (Mathematics) findings and extra funding was provided by Intel. It was
totally online with facilitation and tested the online ordering system and administration

process for distributing materials.

It was expected that by using such a range of delivery options, each of the three
components, content and pedagogy, technology and implementation, would be
thoroughly tested by a wide variety of users in a variety of settings. It was also expected
that the first cycle would be the most critical, hence the face-to-face delivery mode.

Outcomes from the testing will be discussed in Chapter 4.
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The group planned the testing, sourced suitable locations (external to LessonLab) and
participants, conducted the testing and reported back to the larger group.

3.25.4.2 Course guide
The implementation group developed the users’ course guide. It was to cover technical

and content segments such as system requirements for using the software, instructions
on getting started, the course outline, guides to help participants move through the
course and work areas for the tasks. Development, testing and refinement occurred
during the iterative cycles of Stage 3 of the design process.

3.25.43 Consent forms
All pilot participants were required to complete and sign consent forms agreeing to the

face-to-face sessions being videotaped and to enable all observations, evaluations and
online responses to tasks and forums being used for research purposes (see Appendices
3.1 and 3.2). The consent forms were written collaboratively by LessonLab, Intel and
UCLA'’s legal teams. The forms are stored at LessonLab Research Institute, Santa

Monica, California, US (http://www.lIri.org/). Participants were also required to sign

confidentiality forms, as the US Government had not released the TIMSS Video Study
Report.

3.25.4.4 Facilitation
After the course was published, it was initially delivered only online with or without

facilitation. Individuals were assigned to groups within the software. The facilitation for
the first groups was provided by a mathematics educator through the Institute of
Computer Technology (ICT) and funded by Intel. The facilitator received training from
LessonLab on using the technology and, after completing the online course, was given
more in-depth insights into the research and the course and its facilitation through
talking with course developers and participating as an observer during the early testing

cycles and working as an online facilitator during later testing.

After completing the course, individuals with a background in teacher professional
learning in mathematics, could apply to train as facilitators. On successfully completing
the training, the facilitators could enroll a group of participants to take the course.

Delivery modes were more flexible for small groups, with facilitators given the training
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and resources to design their own implementations by blending online and face-to-face

segments.

The training and materials, online and offline, were designed by the implementation
team throughout the course testing and refinement cycles, Stage 3 of the design-based
research. They will be discussed as appropriate in the next chapter although the actual
training sessions for facilitators are not part of this research.

3.3 Summary of Stage 2 of the design-based research
At the end of this stage of the design-based research, the three development components

had been integrated into an initial solution to the overriding problem of disseminating
the outcomes of educational research to inform teachers’ practice. The first version of
the online course had been designed and built in the Visibility Course software and then
tested in-house. CDs containing the higher quality videos and start-up software were
ready for distribution. Consent forms and basic course notes were ready. Participants for
the first cycle of testing had been identified and meeting times and places set.
Presenters, observers, support staff and videographers were identified and their roles
defined. All was ready for the next stage of the research - cycles of testing and

refinement.
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Chapter 4  Design-Based Research Stage 3

4.1 Introduction
This chapter will examine the iterative cycles of testing and refining that followed the

design of the initial solutions to the main question of this research, What are the design
principles for developing online professional learning to disseminate the outcomes of
educational research that will inform teachers’ practice? This is the third stage of the
design-based research process.

Stage 3

Analysis of Development of Iterative Cycles o Reflection to
Practical Problems solutions Informed Testing and Produce “Design
by Researchers and by Existing Design Refinement of Principles” and

Practitioners in -1 and Principles and Solutions in Enhance Solution
Collaboration Technological Practice Implementation
Innovations

Refinements of Problems. Solutions. Methods and Desian Princinles

Figure 4-1 Design-based research Stage 3 (Reeves 2006)

The Implementation Planning group as described in Chapter 3 (3.2.5.3) had
responsibility for conducting this stage of the process but the outcome relied on, and
had implications for all groups, content and pedagogy (3.2.3.3), technology (3.2.4.3)
and implementation (3.2.5.3).

This chapter will start with a general discussion on the process of collecting and
analyzing the data for this stage. Next it will examine each cycle of testing - the process,
the analysis of the collected data, and the resulting refinements made for that cycle. The
chapter will conclude with a reflection of this stage, in preparation for Chapter 5 where
the aggregated data from all cycles will be analyzed in terms of the design principles
that guided the development of the solutions during Stage 2 of the design-based

research.
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4.2 The data of Stage 3
During Stage 2 of the design-based research process, the implementation group

designed the evaluation tools for Stage 3. These tools were designed to collect both
qualitative and quantitative data. Using the following definition developed by Plano
Clark and Creswell (2008) after an examination of current literature, this component of
the research could hence be described as aligning with mixed methods.

A mixed methods study involves the collection or analysis of both quantitative

and/or qualitative data in a single study in which the data are collected concurrently

or sequentially, are given a priority, and involve the integration of the data at one
or more stages in the process of research. (Plano-Clark & Creswell, 2008, p.165)

An overview of the source of each data type for Stage 3 will follow along with a general
discussion on analyzing the data sets — methods, levels and challenges.

4.2.1 Qualitative data
Qualitative data during this stage were collected from a variety of sources including

observations, focus groups, videotapes, documents, questionnaires and online responses.
Observations were sourced directly from observers at the face-to-face sessions and
indirectly during the periods participants worked individually online. When face-to-face
meetings were possible, the pilots finished with focus group meetings where
participants had the opportunity to reflect on the whole experience including course
content and the overall online experience. This occurred in three of the four pilots. All
face-to-face sessions were videotaped providing another source for clarifying observers’
notes and examining particular points at a deeper level after the event.

Participants at the pilots were encouraged to use journals to write down thoughts,
observations and working notes as they progressed through the course. These were
collected for use in the evaluation process. Individual questionnaires used before and
after each testing phase, collected both quantitative and qualitative data. In some
questions the qualitative data were qualifiers attached to a quantitative question such as
‘Did you learn anything new about mathematics?’ (Yes/No) with opportunities for
comments drawing responses such as ‘Algebra from years passed’ and “The connections
of concepts...”. In other cases the question called only for a qualitative response such as
‘How might this Course assist you in your teaching practice?” The complete
questionnaires are included in the Appendix (see Appendices 4.1, 4.2 and 4.3).
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A valuable and very extensive source of data was provided by the online course itself.
Interactive tasks and forums are embedded throughout the course and responses to these
were collected for analysis. An initial examination of this qualitative data provided an
overview of the effectiveness of the task questions or forum topics and was used to
make decisions on refinements during the cycles of testing and refinement. At the
development stage, effectiveness of the interactive components was measured on
different levels including the number of questions answered, and the quality of the
answers such as evidence of deeper thinking, links to the video and links to participants
own experience. A more in-depth analysis of the responses was made after Stage 3 to

formulate the design principles evolving from Stage 4 of this design-based research.

4.2.2 Quantitative data
As mentioned above, individual questionnaires were given to participants before and

after each testing cycle. Data collected covered demographics of the participants and
their experience taking the course. Many of the question responses were quantitative
including interval data, such as years teaching and hours spent on the course; categorical
(nominal) data such as the Yes/No question mentioned above; and ordinal data derived
from Likert scales that rated, for example, the interest and usefulness of each section of
the course from ‘5=Extremely’ to ‘1=Not at all’.

The use of quantitative data in the evaluations provided researchers with a quick
overview of the participants’ experiences before and during the pilots. Prior experiences
included levels of mathematics studied and taught and participants’ computer usage and
access. Both of these variables could influence the course experience as the content
focuses on mathematics education research, learning and teaching and the delivery is
via the internet using specific software that, in some cases, required third-party software
to be installed by the participant. Post-course questionnaires collected basic information
such as the time taken to complete the work and the ease of using the software.

Quantitative data was also collected as participants worked through the course. For
example, in the face-to-face sessions, observers measured the time it took different
participants to complete the online tasks. When the work was completed remotely
online, progress through the course’s tasks and forums could be tracked using the report
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feature of the software. This data was compared with data collected from the

participants’ questionnaires.

The qualitative responses to tasks and forums mentioned above (4.2.1), was quantified
by coding it using variables such as mathematical content knowledge, pedagogical
content knowledge and links to practice. This enhanced the process of looking for
patterns and evidence in the data to support the refinements made through Stage 3
cycles and to produce the design principles informing the design-based research. Details
of the coding appear below in 4.3.3.1.

4.2.3 Validity of the research
The use of multiple sources of data provided different perspectives from which to find

evidence to support both the refinements made during the testing cycle and the final
design principles emanating from the research. This process of using multiple data
sources, or triangulation, facilitates the development of a coherent understanding of the
research. (Creswell, 2007; Kervin, Vialle, Herrington, & Oakley, 2006; Merriam, 1998;
Miles & Huberman, 1994; Plano-Clark & Creswell, 2008; Yin, 1994)

Triangulation is one of the six strategies Merriam (p.204) lists as basic to maximize the
‘internal validity’ of qualitative research, that is, how research findings match reality
The others are member checks, that is, checking the plausibility of results with
participants; long-term observation or repeated observations; peer examination through
ongoing reviews of findings by peers; participatory or collaborative modes of research
by involving participants in all phases of the research; and clarifying researchers’
biases. The validity and reliability of any research relies on the ethical and rigorous
approach of the researchers. In experimental designs this is accounted for before the
research begins but in qualitative research it is derived from “...the researcher’s
presence, the nature of the interaction between the researcher and the participants, the
triangulation of data, the interpretation of perceptions, and rich, thick description”
(Merriam, 1998, p.151).

Creswell (2007), while recognizing that the validation strategies used depends on the
research being conducted, emphasizes that all such research needs accepted strategies to

assess the ‘accuracy’ of the findings. He identifies eight strategies, adding two to
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Merriam’s list: prolonged engagement and persistent observations in the field;
triangulation; peer review for an external check; negative case analysis where the initial
hypothesis is refined as the inquiry advances; clarifying researcher bias; member
checking; rich thick description to facilitate transferability; and external audits.
Creswell’s recommendation is that at least two of the strategies should be used in any

qualitative research (Creswell, 2007, p.209).

In the design-based research of this thesis, prolonged engagement and persistent
observations in the field, triangulation, peer review for an external check, clarifying
research bias, thick rich description to facilitate transferability and external audits were
strategies employed at different points during the design, implementation and analyses

stages.

4.2.4 Data analysis in Stage 3
As time between the testing and refinement cycles was limited, descriptive statistics

from the quantitative data provided a basic view of fundamentals such as the time
required to complete the course, the ease of accessing and using the software, and the
level of satisfaction with different sections of the course. The qualitative data provided a
more expansive picture of the details behind and beyond the quantitative data. Both
types of data were used to make decisions about refinements during each cycle and the
aggregated data from all cycles were used as evidence in producing the design
principles of Stage 4 of the design-based research.

4.2.4.1 Qualitative data analysis
The quantity and complexity of data collected through the research process can be

overwhelming and strategies are needed for the analyses stages. With quantitative data,
the use of descriptive statistics such as means and graphs of the data can provide a quick
insight into particular aspects of the research. Where relevant, statistical tests within or
between sets of data can provide another level of analysis. With qualitative data,
although the statistical methods appropriate for quantitative data cannot be applied,
systematic methods guided by the researchers’ intuition and understanding of the

context of research, need to be used for valid conclusions to be drawn.

The process of analyzing qualitative data proceeds in a non-linear fashion throughout
the entire research period. For example, when deciding what data will be collected, an
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analysis has been made about what data is needed to show that the objectives of the
research can be verified as having been met. In design-based research, design principles
are identified in the first stage of the cycle to guide the development of the solution to
the practical problem in Stage 2. During the testing cycles of Stage 3, the data collected
must be able to indicate whether or not these design-principles are appropriate, clarify
strengths within the solution and identify any problems to be solved in the subsequent
refinements. At the end of the cycles, analyses of all data, may verify some design
principles, suggest modifications to others and indicate others that may be appropriate.

A basic system for analyzing qualitative data, drawn from the literature, suggests that it
first be prepared, organized and reduced into manageable chunks, presented or
displayed in formats such as matrices, graphs or networks, ready for drawing
conclusions and verification. As mentioned above, these steps are non-linear and
‘interwoven before, during, and after data collection in parallel form’ (Miles &
Huberman, 1994 ,p.11). Creswell represents the data analysis process as a spiral with
the researcher moving in analytical circles from the data management stage, through an
organizational stage onto a sense making stage ready for classification, coding and
interpretation (Creswell, 2007, p.151). Kervin, Vialle, Herrington and Okely (2006) also
represent the analysis process as a spiral, based on Creswell’s work. Their diagram,

shown below, emphasizes the recursive nature of analysis.

Categorisation of
Familiarisation the data
with the data

Synthesis of the data

Figure 4-2 The data analysis spiral (Kervin et al., 2006 p,140)

For the sense-making stage of the data analysis process, a constant comparative method
was used. The overall aim of this method is to identify patterns within the data by
grouping together segments or events that can be linked through common
characteristics. This grouping leads to identifying categories and/or sub-categories that
form the basis for further analyses of the data (Merriam, 1998). In this research, the

Chapter 4 101 Gail Hood



categories were also strongly influenced by the guiding principles used in Stage 2 and

the technology used.

This data analysis system was followed throughout the testing periods of Stage 3 of this
research. As will be discussed below, as the pilots within each cycle were being
conducted, data were being collected and initial analyses conducted at each point in the

process.

As a result of this, some refinements were made immediately if they were pertinent and
did not affect the planned testing. For example, if a bug in the software was causing
problems for the participants it was fixed, or, if progress was too slow in one section
because of the number of questions posed in a task and there was a risk of major
sections of the course not being tested, then participants would be moved on to the next

section and encouraged to return to the uncompleted work outside of the set time.

Generally, however, most refinements came at the end of each cycle after the group had
a chance to analyse data for that cycle in greater depth. After the final cycle, the data
was aggregated and analysed for evidence to support the design principles and to see if
there were any unexpected findings.

4.3 Cycles of testing
Three major cycles of testing and refinement were conducted prior to the online course

being made available to the general public (see Figure 4-3). The most visible
refinements were in the content area, but there were modifications made to the
technology and the implementation plans as a result of the testing. Some refinements
were made after the general release of the course and these will be discussed at the end
of this chapter.
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Figure 4-3 Cycles of Stage 3

The discussion below will start with an overview of the pilots of the cycles, the data

collected, and processes used before moving into a more detailed analysis. Refinements

emanating from the iterative cycles of Stage 3 will be discussed in terms of each cycle

of testing, the data collected and analyzed, and the resulting changes.

4.3.1 Pilots

Four pilots were conducted during the three cycles of testing. These covered the range

of delivery options — the first was totally face-to-face with online exploration between

sessions; the second had face-to-face sessions to start and finish, with online work

between; the third, conducted in parallel with the second pilot during Cycle 2, was

totally online and non-facilitated; and the fourth was totally online with facilitation.
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Table 4-1 Pilot Overview

Pilot1 Pilot 2 Pilot 3 Pilot 4
Number of participants 11 10 10 34
Face-to-face meetings/course (hours) 3+3+2 2+1 0 0
Individual online work (hours) 2 7 10 10
Online facilitation (Yes/No) Yes Yes No Yes
Registration (f2f guidance or remote) F2F F2F Remote Remote
Order course online No No No Yes
Course materials (Guide and CD) Yes Yes Yes Yes
Video consent forms Yes Yes Yes No
TIMSS confidentiality forms Yes Yes Yes Yes
Research consent forms Yes Yes Yes Yes
Questionnaire 1 - Demographics Yes Yes Yes Yes
Questionnaire 2 — Post course Yes Yes Yes Yes
Questionnaire 3 — online experience Yes Yes Yes Yes
F2F debrief/ feedback session (hours) 1 1 2 0
Journals collected Yes Yes Yes No
Session videotaped Yes Yes Yes No
Pre and Post online testing No No No Yes
Phone & online tech support Yes Yes Yes Yes
Participant stipend $300+IDC  IDC IDC $80
(IDC=Intel Digital Camera)

Table 4-1 gives an overview of the four pilots showing their formats including the hours
of face-to-face and online work, the support provided, and the sources of data collection
for each. Note that all participants received a stipend for participating in the pilots. As
this is the norm in the US, it was not expected to influence the research outcomes.

Originally only two cycles of three pilots were planned, each with 10 participants, to
test different modes of implementation. As each of these involved face-to-face
meetings, participants needed to be in close geographical contact and so participants

were recruited from schools in the Riverside and Lake Elsinore areas of California.

A delay in the release of the TIMSS Video Study Report provided the time to conduct a
third cycle with a fourth group (Pilot 4) using extra funding from Intel. This was an
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opportunity to test the course in online delivery with facilitation. Since the delivery
mode for this cycle was totally online, geographical location was irrelevant and so
participants were accepted from throughout the US.

4.3.1.1 Pilot 1 overview
Pilot 1 was conducted in early November, 2002. There were two 3-hour meetings with a

facilitator, a week for online individual work (approximately 2 hours of work expected)
and a final 3-hour meeting to finish the coursework and conduct a one-hour debriefing
with the participants.

The face-to-face meetings were held in a school computer laboratory that incorporated a
large non-computer area. Participants in this group were guided through the registration
process to use the software in their first face-to-face meeting. The computers in the
laboratory had been configured by the technical staff from LessonLab before the first
meeting. Participants were required to access the course from their home or school

computers individually to complete online work between the face-to-face sessions.

4.3.1.2 Pilot 2 overview
Pilot 2 was conducted in December 2002. It consisted of a two-hour introductory

meeting, approximately 7 hours of independent on-line coursework with a facilitator,
and a final two-hour summary and evaluation meeting. As with Pilot 1, participants in
this group registered to use the software in the first face-to-face session. They were
required to access the course individually for seven hours of online work between the

face-to-face meetings.

4.3.1.3 Pilot 3 overview
Pilot 3 was conducted in December 2002, at the same time as Pilot 2. It was exclusively

online with participants working individually without facilitation. They received the
course CD-ROM by mail and were required to register individually and remotely onto
the software with phone and online tech support available. Participants attended a two-
hour meeting after the course to give feedback.

4.3.1.4 Pilot 4 overview
Pilot 4 was conducted in February 2003 and was totally online with a facilitator guiding

the experience. This pilot also tested the online database for ordering the course and the
process for materials distribution, both developed at LessonLab. After ordering the
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course individually online, participants were sent course materials and a unique content

key that provided access to the LessonLab portal and assigned them to a workgroup.

4.3.2 Data from the cycles of testing
Table 4-2 below summarises the data collected from each pilot during the three cycles

of testing — the methods used; what was collected for each method; and the type of
information produced, how it was used and how it linked to the other methods. Each

method includes a code used in the analyses (see 4.3.2.1).

Table 4-2 Data from the cycles of testing

Method What Information & Usage
Questionnaire 1 | Demographics Background information on teaching and subject
(Q1) qualifications and experience, and computer usage.

Cross-referenced with data collected in other
questionnaires and from online responses and
experiences.

Collected in Pilots 1, 2, 3, 4.

Questionnaire 2

(Q2)

Post course

Feedback on the online course including time taken,
interest and usefulness of course topics and the
interactive tasks and forums.

Used after each pilot for quick analysis of participants’
reaction to the course and for triangulation of data
collected by observers and at final debrief. After all
pilots, enabled comparisons between group responses.
Collected in Pilots 1, 2, 3, 4.

Questionnaire 3

(Q3)

Online experience

Feedback on the technology especially use outside of
the f2f sessions.

Triangulated with tracked technical help provided and
with f2f videos and observations.

Collected in Pilots 1, 2, 3, 4.

Videotape
V)

Face-to-face
(F2F) sessions

All videotapes transcribed after the pilots and coded
for evidence of understanding, misunderstanding and
other f2f events that resulted in course refinements.
Triangulated with data from observers, participant
feedback and online responses.

Collected in Pilots 1, 2.

Videotape
V)

F2F debrief or
feedback session

Facilitators used guiding questions to elicit detailed
feedback from participants on their experiences with
the course, the software and the internet. Triangulated
with the written questionnaires 1 and 2.

Collected in Pilots 1, 2, 3

Observations

(©)

F2F sessions

Observers’ notes and recollections were discussed with
the facilitators after each f2f session to provide
immediate feedback through peer review. Any
modifications for the next session were discussed and
planned during this time.

The notes were analysed further after the pilots.
Collected in Pilots 1, 2, 3.
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Method What Information & Usage

Online responses | Course tasks & Participants completed the courses’ online tasks either
(M & (F) forums in the laboratory during the f2f sessions or remotely in
their own time. The completion rate and the responses
provided a rich source of data for analysis after the
pilot to see the depth of understanding and whether or
not this changed as they completed more of the course.
Codes were developed to capture the essence of the
responses particularly as they related to the design
principles used to guide the development of the
solution. They also provided a glimpse of participants’
preconceptions and reactions to the public-release
lessons used in the course.
The responses were triangulated with the videotaped
data and the written questionnaires.
Collected in Pilots 1, 2, 3, 4.

Incidental notes & | Participants’ Participants shared the journals they used during the
feedback journals pilot for both working out mathematics’ problems
) from the course and reflecting on the f2f sessions and
course.
Collected in Pilots 1, 2, 3.
Technical Email and phone | The Help desk kept a track of all calls, emails and
tracking and Help | log responses during the pilot. These, questionnaire 2 and
(H) the debriefing video provided a picture of the online

experience and technology challenges. The technology
team used the data to redevelop support materials and

responses.
Collected in Pilots 1, 2, 3, 4.
Incidental Emails between Emails provided a further source of qualitative data for
(E) team members the three areas of content and pedagogy, technology

and implementation from each of the stakeholders.
Collected in Pilots 1, 2, 3, 4.

4.3.2.1 Referencing the data
The initials after each method type in Table 4-2 will be used within the discussions on

the cycles to indicate the source of the data. P.n.x will be added to specify the pilot (n)
and the participant (x) where relevant. M will be used in place of x to indicate the
facilitator or moderator. Data from questionnaires will be referenced as Qn.q where n is
the questionnaire number (1 — 3) and g represents the question within that questionnaire.
So Q1.2.P.3 would be a reference to question 2 from the first questionnaire,
demographics, for Pilot 3. For videotaped sessions (V) a number will be added to denote
the session. So V.3.P.1.M indicates the reference is from Videotaped face-to-face
session 3 of Pilot 1 and is a quote from the Facilitator. O.3.P.2 would indicate source is
an observer from session 3 of Pilot 2. Note within the transcripts M denotes a facilitator
and T a teacher participant. TN denotes when a new T starts talking and the following

Ts relate to this teacher until the next TN appears.
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For online activities, the task (T) or forum (F) will be denoted by a code and number to
indicate the particular activity and the question. Task codes will relate to the topic so IE:
Initial Explorations; JP: Case 1: Japan; HK: Case 2: Hong Kong; SW: Case 3
Switzerland; and R: Reflections. In each case there are three tasks I: Introduction to the
problem; E: Exploration; and A: Analysis. So T.JP.E.3.P.4.6 after a quote indicates the
source as being an online Task from Case 1 Japan, the task is Exploration question 3,
and is from Pilot 4, participant 6. The code J will be added to the above if the entry is

taken from the participant’s journal.

Note that any quotes attributed to participants or team members are used literally
without any editing on the part of the researcher.

4.3.3 The review process
As mentioned previously (4.2.4.1), a review occurred immediately after each pilot face-

to-face session to share observations and react to any critical occurrences before the
next session. This ensured that the pilots ran as smoothly as possible without the

participants being inconvenienced.

During this time refinements such as changing task questions, were identified to be
implemented after the pilot before the next cycle of testing. At the end of the cycles all
sources of data were examined more closely to identify other possible refinements and

to measure the effectiveness of the guiding principles.

4.3.3.1 Task and forum data
Participant responses to the interactive components of the course, the tasks and forums,

were analyzed further by the researcher at the end of the cycles. Coding was conducted
on many dimensions including mathematical content, pedagogical content knowledge,
student thinking, link or transfer to practice, link to research, and video evidence. Each
of these dimensions had sub-codes. The full list of dimensions is included in Appendix
4.11.

All responses were independently double-coded by the researcher and a colleague who
had worked as a researcher on the TIMSS Video Study and as a (trained) facilitator on
the TIMSS Video Studies: Explorations of Algebra Teaching course. Both coders then
discussed the codes until a consensus was reached. The number of disagreements in the
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initial codes was noted so that reliability could be calculated. Codes were modified
throughout the process to cater for unexpected or unforeseen points within the
responses. Where necessary, previous responses were re-coded with the amended codes.
These codes provided a means to compare aspects of individual responses within tasks;
responses by an individual between a number of tasks; and responses between different

pilot groups.

4.3.4 Facilitation and support
Face-to-face meetings in Pilots 1 and 2 were conducted by a LessonLab consultant

experienced in the use of video-case studies in teacher professional learning and an
extensive user of LessonLab online software. The facilitator was also a member of the
content and pedagogy, and implementation teams during Stage 2 of the research

process.

The online facilitator for Pilot 4 was an experienced mathematics educator employed by
ICT specifically to facilitate the TIMSS Video Studies course (see 3.2.5.3). The
facilitator attended Pilots 1 and 2 as an observer and also received training in the use of
the software and more information on the TIMSS Video Study research at LessonLab
before Pilot 4.

The researcher assisted the facilitator at the face-to-face meetings and conducted the
technology components of the sessions when participants worked online. The
Information Technology team at LessonLab provided further support with the software
and registration as necessary. The LessonLab Help desk answered online and phone

enquiries throughout each pilot and kept a log of all communications.

4.3.5 Materials
The Implementation team had responsibility for developing User guides to support

participants when they registered onto the LessonLab site and then on the use of the
course software. The development and testing of the guides were part of the design
based research Stage 3 cycles and will be discussed in the implementation component of
each cycle below.

Each participant received a CD-ROM containing the higher quality video and the third-
party software required to run the course software (see 3.2.4.4.4).
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44 Cyclel

Cycle 1
Testing group: Pilot 1
Technology
Content & Pedagogy

Implementation
Refingments

Cycle 2

Testing groups: Pilot2 & 3
Analysis of Development of ! g'?ecﬁﬁolog;y Reflection to
Practical Problems solutions Informed Content & Pedagogy Produce “Design

Principles” and
Enhance Solution
Implementation

Implementation

Practitioners in and Principles and Refinements

Collaboration Technological
Innovations

by Researchers and ' by Existing Design

Cycle 3
Testing group: Pilot 4
Technology
Content & Pedagogy
Implementation
Refinements

t

Refinements of Problems, Solutions, Methods and Design Principles

Figure 4-4 Cycle 1 of Stage 3

The first cycle of Stage 3 used the first iteration of the course directly from Stage 2. The
course outline at this point is shown below. There were six main topics including three
cases. Since each case followed the same pattern, only details of the first case, Japan, is
shown. At this point there were ten online tasks (three in each case) and no forums.

Introduction
Initial Explorations
= Getting your feet wet (Task)
TIMSS 1999 Video Study Up Close
Case 1: Japan
¢ Content
= Introduction to the problem: Japan (Task)
¢ Exploration
= Exploration: Japan (Task)
+ Focus on content
+ Analysis
»  Analysis: How the Japanese lesson unfolds (Task)
+ Viewpoints on the lesson
» Case 2: Hong Kong
» Case 3: Switzerland

VYV VYV

As was discussed in 4.3.1 above, a range of online and blended delivery formats were
used throughout the cycles to test the guiding principle of flexibility of delivery. It was
expected by all design groups that the first cycle would produce the greatest number of
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refinements to the initial solution from Stage 2. For this reason, it was planned that the

delivery option with the most face-to-face sessions would be used for Cycle 1.

Face-to-face sessions were videotaped and observers from each stakeholder were
present at each meeting. Other members of the content and pedagogy, and technology
teams, who were not at the face-to-face sessions, could observe the pilot indirectly by
viewing participants’ responses to the online tasks. Members from the technology team
were on standby at LessonLab during the face-to-face sessions to solve any technical
problems that arose.

As mentioned above, Cycle 1 was designed to be delivered mainly face-to-face and so
online forums were not included at this point, rather discussions were planned to be
conducted by the session facilitator. A major task of the content team was to observe

these discussions and use information gleaned to formulate online forums for Cycle 2.

After each face-to-face session, the facilitators and observers met to evaluate the session
and make modifications, if necessary, to the plan for the next session. They also met,
either face-to-face or through teleconferencing, with other members of the Stage 2
teams to report back, answer questions and discuss any issues and/or modifications.

4.4.1 Participants’ backgrounds
Cycle 1 started with a face-to-face session from 4 p.m. until 7 p.m. for the group of

eleven participants, known as Pilot 1. During the first half hour participants read and
signed the video and research consent forms and the confidentiality statements (see

3.2.5.4.3). They also completed the first questionnaire, demographics.

The demographics data showed that of the eleven participants (six females, five males)
starting the pilot all were credentialed teachers, experienced in teaching mathematics at
different levels and with different mathematics’ qualifications (Q1.P.1). All participants

were teaching mathematics at the time of the pilot.
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Table 4-3 Mathematics teaching experience

8. Not counting this year, what is your mathematics teaching experience?

Participant 1 2 3 4 5 6 7 8 9 10 11
Elementary 4 2 30 25 4 1
Middle 1 1 10 6 2 1

High 7 4 27 1

College 2

Total 5 3 7 10 4 36 27 25 5 5 1

As can be seen in Table 4-3, number of years teaching mathematics ranged from 36
years to 1 year with the majority, 8 teachers, having taught for 10 or fewer years. This
teaching experience ranged over all levels with four at high school, six at middle school
and six at elementary, with some overlap (Q1.8.P.1). Thus all participants were familiar,
to varying degrees, with mathematics’ classrooms and could draw on their own
experiences as they watched the videotaped lessons and reflected on the mathematics
and pedagogy of each.

Although not all participants provided the information about the highest level of
mathematics studied, Table 4-4 shows that all respondents had studied some
mathematics at tertiary level (college or graduate) (Q1.9.P.1). Looking further at the
major and minor subjects studied at tertiary level, Table 4-5, six participants listed
subjects with a strong mathematical base (shaded cells) including participants 3 and 5
who did not respond to the previous question (Q1.10.P.1). Since the TIMSS public-
release lessons are year 8 level, it was expected that the mathematics in the lessons
would be within participants’ level of understanding given their qualifications and

experience.

Table 4-4 Level of mathematics studied

9. What was the highest level of math you studied in:

Participant 1 2 3 4 5 6 7 8 9 10 11
High G G Pre-C G&T A2

College C A DE C S S C
Graduate T CT S&T

A: Algebra C: Calculus CT: Computer Technology DE: Differential Equations
G: Geometry S: Statistics T: Trigonometry
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Table 4-5 Subjects studied at tertiary level

10. What was your:

Participant 1 2 3 4 5 6 7 8 9 10 11
College LS P M M P&S @ EE M E Bu HS PE
major

College B S E A  BIi&ES  En M M
minor

Grad school BE E M ET E&P Bi R Bu EA

major

Grad school E M

minor

A: Art B: Bible BE: Bilingual Edn Bi: Biology Bu: Business E: Education EA: Edn Admin EE:
Elementary Edn ES: Secondary Edn En: English ET: Edn Technology HS: Health Science LS:
Liberal Studies M:Math PE: Physical Edn P: Psychology R: Reading S: Science So: Sociology

Table 4-6 and Table 4-7 show that all participants were regular computer users at school
and, most, also at home. Connection speeds to the internet varied both at school and at
home but all did have access (Q1.3.P.1). All participants had access to PCs at school,
while, at home, ten had PCs and one a Mac (Q1.4.P.1). This information was important
as it indicated the level of support that may be required and also reinforced the need for
video to be accessed locally from the CD-ROM provided (internet connection was

required regardless).

Table 4-6 Computer usage frequency

Computer usage School Home
Rarely 2
Once a week 1

Every other day 2
Once a day 4
More than once a day 10 3
Total 11 11

Table 4-7 Type of internet connection

Internet connection School Home
DSL/Cable Modem 2 6
Dial-up 2 4
Ethernet 4

Not sure 2 1
Don’t have internet access

Total 10 11

In the opening session, after the objectives of the pilot had been explained and the
attendees introduced themselves to the group, the facilitator led a discussion on the
research asking participants about their knowledge of the previous (1995) TIMSS Video
Study. Over half of the eleven participants mentioned seeing public-release lessons from
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the first study and reading The Teaching Gap, a reflection on the conclusions of the
study (Stigler & Hiebert, 1999) (O.1.P.1).

Pilot 1 - Dday 1, Part 1
TRMCO01-1-001- Pilot 1

Pilot 1 - Day 1, Part 1
TRMCOO1-1-001- Pilot 1

ke Tt really
when I went

Figure 4-5 Participants discuss 1995 TIMSS Video Study and the Teaching Gap

One participant (see Figure 4-5) talked about the influence the experience had on his
teaching and was excited to attend the pilot to see more lessons (V.1.P.1).

4.4.2 Technology
As this was the first implementation of the LessonLab course software, the testing cycle

was very important for the technology team to see how the hardware and software
worked both in the laboratories in the face-to-face sessions, and remotely as participants
accessed the course between sessions. In the discussion below, problems and their
solutions or refinements are discussed along with aspects of the technology that worked

well.

4.4.2.1 School computer laboratories and software
The first technology problem was the absence of the Adobe Acrobat Reader program on

the computers in the computer laboratory and the difficulty of having any software,
even a freely available one, downloaded onto school computers. The program was
needed to display the lesson graphs, a one-page overview of the lesson, included to
enhance the participants’ first online task Getting your feet wet. The technology group
had sent a checklist for the computer lab to the school before the event but when the
implementation group arrived they discovered it was not on the computers, and could

not be loaded on the day even by the school’s lab manager.
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44211 Refinements
The process of preparing and checking computer laboratories needed to be reassessed.

The disks with the higher quality video given to all participants needed to contain as
many of the third-party programs as was possible. This would be useful for computer
laboratory managers and would also provide the participants with the third-party

software required to access the program from their home computers.

Apart from solving the software problem, it was necessary to cater for situations where
unexpected problems still occurred. One way was via the text support materials. As
noted by one of the observers “Lesson graph should be in user guide, along with larger
pictures of equations being worked. In facilitated course, remind teacher to have lesson
graph available...” (0.1.P.1)

4.4.2.2 Accessing the software
The LessonLab software was on a secure site that required users to be registered and

assigned, via a content key, into a specific group. Registration onto the LessonLab
portal during Pilot 1 was very smooth apart from one or two people forgetting their
passwords in the few minutes it took from registering to logging back onto the site. One
observer suggested “In user guide, provide space to write password” (O.1.P.1).
Changing from streaming video to the better quality one on the CD-ROM was also easy.

No refinements were considered to be necessary at this stage.

4.4.2.3 Video Clips Task 1 online
After accessing the course, the first online activity for participants was to complete the

online task Getting your feet wet. The task consists of five questions, four requiring
participants to watch and comment on the first five to ten minutes of four lessons, one
each from Australia, Czech Republic, Hong Kong SAR and the Netherlands, and the
last question comparing the lessons.

When this course was being developed, LessonLab’s policy was to include whole
lessons whenever video was used in courses. If only a section was to be viewed, the
start and end points were specified by time-markers coded into the task question. The
participant would click the link to view the segment as is shown in the segment of
question 1 of the Getting your feet wet task below.

Chapter 4 115 Gail Hood



Explore the first part of this Australian lesson. Click the link to start the video:
(00:00:00-00:05:24 TIMSS 1999 Video Study Mathematics - Australi...) (T.IE.5)

However, once the video clip started playing, it would only stop at the designated spot if
the user did not press any controls on the video player. If the user clicked, for example,
rewind or pause and play, the original stopping point was lost and the video would keep
on playing until it finished or the video player pause or stop button was clicked.
Likewise, if a linked time from the lesson transcript was clicked, it would override the

clip time.

In the first pilot, approximately an hour had been set aside for participants to complete
the first four questions in the Getting your feet work task, with the fifth question on the
similarities and differences between the lessons, planned as a group discussion. So on
average that was fifteen minutes to watch the video clip and write a short response to
the question for each lesson:

What can you infer about the teacher's goal(s) by watching this segment? What is
being emphasized during this segment of the lesson? (T.IE.1-4)

The observers kept track of the time taken by participants to finish each question while
the facilitators answered questions asked by individual participants. Participants were
not prompted to finish questions at a particular time. It was during this period that the
problem with the time-link controlled clips became obvious. Notes from the observer
shows that the first participant to finish question one, the Australian lesson, took 14
minutes while the last one to finish took 40-45 minutes “because they viewed past the 7
minute segment” (O.1.P.1). The average time for the group was 30 minutes. The second
observer noted that 28 minutes after they had started, eight of the participants were still

working on question one.

From the transcript of the video of the session, the confusion over the clip times can be
seen at several points. Note that work on this task started about 10 minutes before the
time shown in the transcript excerpts below, so 00:21;19:27 corresponds to about 31
minutes of working time.

00:21:19:27 T I*"m going to click on here until thirty-

one.
00:21:21:07 TN Thirty-one.
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javascript:playTaskVideoClip('0','324000','VM11191650','TIMSS%201999%20Video%20Study%20Mathematics%20-%20Australi...');�

00:21:22:00 M2 You don"t have to even- Look, this little
segment. ..

00:21:24:10 TN Oh. Oh. We weren®t supposed to hear the
whole thing?

00:21:28:09 M2 No

00:21:29:01 T Oh, because we"ve been all sitting here
listening to this whole thing. See? Thirty.

00:21:32:10 M2 Oh, well that®"s good to know. (V.1.P.1)

About two minutes later a different group of participants have a similar discussion with
the moderators.

00:23:12:23 TN I watched all of it.
00:23:14:02 M Oh, you®re only supposed to- the- the six.
00:23:15:02 TN Alrighty.

00:23:19:11 TN I was really getting into this one.
00:23:20:17 M2 You did. 1 was impressed.

Back at the central table for the discussion about the lessons, the participants
commented on watching more than the specified amount and their first reaction to the

lesson.

00:58:58:25 TN 1 watched a little bit too much of the
first one.

00:59:02:12 TN I didn"t realize we were only supposed to
watch-

00:59:03:00 TN You didn"t tell us six minutes.
00:59:08:15 TN 1 was sitting there watching, going, "Does
my classroom look like this? |1 hope my classroom doesn®t
look like this."

00:59:17:19 TN I was about 25 minutes into it. 1"m going,
"hey, this is not bad."” (inaudible) minutes. Geel!
00:59:26:12 M I don"t think you were alone. (V.1.P.1)

Looking at the online responses from the participants to the Australian lesson also
shows evidence of participants watching beyond the designated time. Video time
markers could be embedded into responses to support comments. Six participants, P1.1,
P1.4,P1.6,P1.7, P1.8, and P1.9, used this feature and all times used were beyond the
00:05:24 point where the video should have stopped, the times ranged from 00:09:04 to
00:28:21. Three other participants did not use the time markers but their answers
indicate they have viewed beyond the set clip. Two for example, P1.5 and P1.9, talk
about the teacher using money and this is first mentioned in the lesson video at 00:09:56
while another, P1.11, talks about the writing of ratios and “...the constant concept

clarification with numerous activities...” and “...always starting from small numbers
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for the concept development and transferring the concept to larger numbers”. This all
happens beyond the set video clip.

Once participants became aware of the problem of unwittingly playing beyond the
designated clip, they generally avoided this problem with the other three segments they
watched from the Czech Republic, Hong Kong and the Netherlands. Responses to these
questions tended to be shorter. Four participants did not finish all five questions.
Participants 7 and 10 finished questions 1 to 4, participant 3 finished 1 and 2 and
participant 4 finished 1 and 3.

44231 Refinements —video clips
As the time limitations to complete the course were critical, and since this task was

aimed at preparing participants for the discussion on the TIMSS Video Study findings
and for the more in-depth video cases that followed, the decision was made to replace
the time-links with video clips in this task. The complete lessons, with the artifacts and
commentaries were available to participants in the course resource centre if they wish to

explore them further.

4.4.2.4 Saving responses
An ongoing challenge with the software since it was first developed was having users

understand the stages of saving responses in the task interface. The first stage was to
save the response as a draft after which the response could be changed and resaved as
often as required. At this level the user’s response is not visible to any one else in the
group, nor can the user see other responses. When the response was saved as final, the
second stage, the user could not make further changes, the response is opened to other
users in the group and the user could read all responses in the group that had also been
saved as final. Each question in the task had to be saved, as draft or final, before the
next question was started. The double saving process was designed to facilitate the use
of the software in formal assessment settings and to encourage users to enter their own
thoughts before reading others. The concept of saving took more individual explaining
than was expected.

About ten minutes after the participants started answering questions in the Getting your

feet wet task, the facilitator gave the first reminder to a participant to save the response.
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After a few minutes another participant (T) had the following conversation with the
facilitator (M).

00:03:14:21 T I*"m saving as complete.
00:03:15:28 M Mm-hm.
00:03:16:18 T Um, we write an answer, there®s a

possibility to come back and change that answer at another
time? If I don"t click this option?
00:03:24:17 T Is that what this is telling me? (V.1.P.1)

The confusion between the different saving options was not confined to the participants
as is shown in the following excerpt, where two facilitators (M and M2) had a
discussion with the teachers.

00:03:49:24 T I"m a little unsure as to my answer.
00:03:52:11 T I mean, so if there"s a possibility that 1
could come back at a later time and change i1t.

00:03:55:07 M They want to save as complete-

00:03:57:12 M but they might later on want to go back and

add to it, revise it.

00:04:00:13 M They can®t?

00:04:02:10 M2 No. They can only do that when it"s "save
as draft." (V.1.P.1)

Ten minutes later, a different participant:

00:13:48:17 T Oh, okay. Save?
00:13:50:10 M Save as draft. Okay.
00:13:53:06 M Alright. If you want to save it as

complete, you can. And then it"s- then it"s a- a completed
statement that you want to keep iIn there.

00:13:59:01 T Okay .

00:14:00:00 M Or you can keep it as draft and go on.
It"s up to you. Once it"s final, then it"s final iIn the
thing.(V.1.P.1)

And then the problem of not saving:

00:18:37:26 M Are you fTinished?

00:18:39:22 TN No! What happened?

00:18:43:21 T What happened?

00:18:44:28 T I paused it. Watch.

00:18:46:27 M2 Oh my gosh.

00:18:49:10 T What happened?

00:18:50:06 M2 I don"t know.

00:18:51:00 T All my typing"s gone.

00:18:54:12 T I just paused it and got water, came back

and it was gone. (V.1.P.1)

Another participant:

00:24:04:23 TN Okay. How do I save it? (V.1.P.1)
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and another:

00:57:09:00 T What does "'‘save as complete™ mean?
(V.1.P.1)

Although the process for saving responses was written on the course page that contained
the link to open the task window, and the button for saving as draft was below the
response input box, too many participants seemed to experience problems with this. It is
interesting that this aspect became obvious from watching the video of the session but
was not generally noted by the observers. One made no mention while the second
observer wrote as a suggestion “Tell teachers to ‘save as draft’ every 5-10 minutes or
so, and remind them once or twice initially.” (O.1.P.1). While this suggestion may have
worked for face-to-face sessions, it was not a solution for totally online

implementations.

44241 Refinements —saving responses
The immediate reaction to the problem of saving work was addressed by the researcher

producing a printed document on technical issues for the following day’s face-to-face
session. This reinforced the logging on process, the method for accessing local video
and the saving of responses. The participants were to use the software at home between
the second and third face-to-face sessions and so discussion of the document at the

session was also an opportunity to make sure they were prepared for this.

Another solution was developed and implemented after all cycles and will be discussed

at that point.

4.4.2.5 Summary of technology Cycle 1
Participants were given two questionnaires at the end of the pilot. Questionnaire 2 (Q2)

consisted of 16 questions asking about the course and experience in general. Most
questions required a numeric or categorical response with the opportunity for additional
comments. Questionnaire 3 (Q3) concentrated on the technical aspects of the
implementation and the non-scheduled time spent on the course. It consisted of four
questions, each with a numeric or categorical, and optional response section, and an area

for additional comments.

Responses for the first two questions from Questionnaire 2 and the second question
from Questionnaire 3 are shown in Table 4-8 below.
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Table 4-8 Summary data Questionnaires 2.1, 2.2 & 3.2

How did you find using the Very Little Oka Quite Very
LessonLab software... difficult | difficult Y easy easy
... the first time” (Q2.1) 2 2 2 3 2
“... after using it a few

times”(Q2.2) 0 2 0 3 S
Using the LessonLab software 3 1 2 3 1

by yourself was (Q3.2)

From Questionnaire 2, participants were evenly spread from very difficult to very easy
the first time they used the software. After extended use, 80% were in the two top
intervals, quite easy or very easy with half the group in the top rating. Two participants
(20%) still had some difficulties. Only three comments were written for these questions,
only two were relevant “At times | was unsure as to what section to do next”
(Q2.1.P.1.3) and “Some problems with saving file” (Q2.1.P.1.5).

Question 2 from Questionnaire 3 reflects the experience of participants setting up and
accessing the software remotely by themselves. Seven participants added comments to
the question, five indicating problems. Four of the problems involved video — two
caused during the installation of the software Real Player® onto computers - one
ongoing due to the network provider (Q3.2.P.1.2) (a problem evident with later users)
and the other solved by a colleague (Q3.2.P.1.4), while the other two had ongoing
problems playing the video (Q3.2.P.1.6&9). The other problem was with the Java script
and was solved by the participant holding down the control button when pressing the
mouse (Q3.2.P.1.5). One participant found the colour of the NEXT button too light
(Q3.2.P.1.8). The other comment was from a participant who helped others solve
problems getting online and found that the email function in the software was very
useful for this purpose (Q3.2.P.1.3).

Related to the remote access of the software was the help participants required, question
3 of Questionnaire 3. Table 4-9 indicates that 7 of the 10 respondents in Pilot 1 did
require some help.

Table 4-9 Questionnaire 3.3

Did you require help using the LessonLab

software outside of the pilot sessions. (Q3.3) Yes No Other
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Only three participants added comments, two indicating they phoned for help — one
after 10 pm — and had to leave messages on the answering machine, and the third
emailed for help. However comments for question 2 above are also relevant to this

question.

Although the majority of participants did require help using the software remotely
(Q3.3) and three found this experience very difficult (Q3.2), it was a positive sign that,
after using the software for a few times, eight respondents found it quite or very easy
and the other two found it “a little difficult but not too bad’ (Q2.2) (see Table 4-8).

4.4.3 Content and pedagogy
Cycle 1 was the first opportunity for the content and pedagogy team to observe the

reaction of educators, unfamiliar with the TIMSS Video Study research and lessons, as
they worked through the course. The team was interested in the appropriateness and
level of the content including the selected research findings and the mathematics; the
engagement and reaction of participants to the lessons and associated tasks; the effect
on participants’ analytical skills of working through three video cases; the transfer to
participants’ own practice; and the length of the course.

The following discussion will incorporate these points noting areas that worked well

and others where problems were identified and refinements planned and implemented.

4.4.3.1 Task 1 —first reactions to the lessons
Both observers noted that, during the time the participants worked on the online task 1,

Getting your feet wet (4.4.2.3), they were very absorbed while watching the videos.
“Teachers were very engaged in the activity, basically the only questions teachers had
were technical ones”. “Some teachers found themselves laughing out loud to parts of the
video”. *...some teachers were working out question 1 using computational methods”.
(0.1.P.1)

As the participants moved from the computers to the tables for the group discussion, the

researcher (M2) talked to one of the participants:

00:54:52:02 M2 How did you find i1t?

00:54:53:04 T Well, you know, I was looking at the
similarities and differences at the end. That was an
interesting question,
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00:54:58:17 T because working with the whole class
(inaudible) versus really working with individual students,
that was a style of two different countries.

00:55:08:12 T -.-1 think 1 could reflect more and get
more from it (inaudible)

00:55:15:19 M2 Yeah. And how did you find using the

software?

00:55:19:24 T Oh, the software. Yes. Oh, I loved
(inaudible) the styles.

00:55:26:03 T And I- 1 had to adjust from reading the
script where they weren®t speaking English. You know?
00:55:35:21 T And to actually listen, because 1- 1 would
often not look.

00:55:39:28 T I would just watch the class and the

interactions and listen, except when (inaudible) to read the
script (inaudible).

00:55:48:00 T So, 1 didn*"t- I didn"t feel like 1 got to
observe as much of what the students were doing.

00:55:52:22 M2 So you probably need a couple of viewings
or something where you can-

00:55:55:00 T Yeah, so it would help me, because then I
would kinda know where- where they were heading.

00:55:58:23 T Because 1 like to watch the interaction and
what"s the response of the student, because that helps me to-
00:56:04:04 T to look at the teacher as well.(V.1.P.1)

The participant above discussed the experience of looking at very different classrooms
and then moved on to the challenge of watching the video while needing to read the
transcript for the translation. It was noted that multiple viewings may be necessary to
get maximum benefit from the experience. The video cases that follow in the course are

designed around multiple viewings by first exploring and then analyzing the lessons.

The responses to the online questions of the task varied in depth and length as shown by
the following comments on the teacher’s goal(s) and emphasis of the Australian lesson.

The teacher is giving the students a direction in finding the relationship with the
given amount of block. She wants the students to demonstate their knowledge of
differing ratios(00:09:04 TIMSS-R Video Study Mathematics - Australia P...)
(T.IE.5.P.1.6)

Participant 6 above, had provided a minimal response while participant 11 below had

been more expansive including direct quotes and comments on the pedagogy.

First, she is checking understanding of concept of ratios by using manipulatives to
visualize the concept of ratio Secondly, she taught the dividing process in ratio
development Then, she worked on literacy in math by writing the problem in
English or words. Constantly clarifying and checking for understanding. I like the
process of constant concept clarification with numerous activities. She modeled the
correct way to write ratios. The affective domain of each student is kept positive by
her statements of "You're getting it" or "It is easier now" "You got it right"
Constantly checking their conceptual understanding of ratios; checking their
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understanding of how to divide different numbers into to ratios; excellent
questioning for student understanding; always starting from small numbers for the
concept development and transferring the concept to larger numbers; I really like
the literacy, language development of wrti (T.IE.5.P.1.11)

Again for the Hong Kong lesson participants 1, 2 and 7 showed very different levels of
reflection on the clips watched.

(00:01:55 TIMSS-R Video Study Mathematics - Hong Kong S...)Teacher is
attempting to make the connection between prior learing and new material
(T.IE5.P.11)

The response above showed little thought whereas participant 2 below addressed the
mathematical content, made connections to other mathematics and discussed the
teaching pedagogy including the use of the chalkboard.

The teacher explained the basics of squares in order to establish a base for all. With
this knowledge added to a sequence of steps she was trying to get the students to
transfer their knowledge to other similar problems with squares, including the
adding of a variable. The chalkboard was used as a medium of teaching with the
complete questions written on the board as an aid for students who would need the
visual. This gave them a reference point and help with transfer to other similar
problems. The teacher did the questioning and students the answers. Students did
not pose questions at this point (T.IE.5.P.1.2)

Participant 7 commented on student behavior that obviously differs from his/her own
experience. The response included three video markers with accompanying comments
within the set clip time. The final observation of students remaining seated indicates that
the participant had watched beyond the set clip, but this does not necessarily mean that

the whole lesson has been viewed.

(00:00:56 TIMSS-R Video Study Mathematics - Hong Kong S...)student stands to
answer lesson: squaring numbers many ways to write answer student go to baord
introduced algebra (variables with something they know (root of nine = a) writing
an equation (00:07:21 TIMSS-R Video Study Mathematics - Hong Kong S...)at this
point i think the lesson objective might be learning to write variable equations
(00:09:18 TIMSS-R Video Study Mathematics - Hong Kong S...) I still don't know
the clear objective of the class all students stayed in their seats when the bell rang
(T.IE5.P.1L7)

Question 5 of task 1 asked participants to compare the four lessons:

What are the major similarities and differences that you noticed among the four
lesson clips you watched? Now that you have watched the opening segments of
lessons from four countries, what have you noticed? (T.IE.5)
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Although not all participants had responded online, this was discussed face-to-face
providing the opportunity for the researchers to hear participants’ reactions to watching
the lesson segments as well as reading their individual online responses. As anticipated,
some participants did relate what they saw back to their own classrooms.

00:01:27:10 TN 1 think that one of the things that I liked
about i1t is that they have the same behavior issues that we
would have.

00:01:33:15 T The not doing the homework, the not
listening to the teacher, the- the playing with the
camera.(V.1.P.1)

This conversation was very similar to the online response from participant 6:

The students are the same every where it is nice to see that teacher every where
have the same homework, behavior issues, and and time constrants.(00:06:56
TIMSS-R Video Study Mathematics - Netherlands...) (T.IE.5.P.1.6)

In the Australian lesson the teacher’s use of manipulatives moved the participants onto
talking about students’ individual learning and involvement. After the discussion below,
the participants also mentioned that the manipulatives gave the teacher a means to
quickly check each students work and provided a link to more difficult problems in the

topic.

00:03:53:02 TN 1 liked the Australia one because it looked
like to me that the students were actually experiencing a
learning on their own,

00:03:56:28 T without the teacher just saying, here®s the
answer or do this kind of problem.

00:04:01:00 TN They all have their Manipulatives and they
were trying to come up with-

00:04:03:15 T well, what happens- it didn*"t add up to
twelve or something like that, they had to go tracking back
to-and every student was actively involved.

00:04:10:14 T Where in the other classes, you could have
some student hiding, not knowing the answer, not
participating,

00:04:15:07 T even though there was a lot of students

raising their hand. (V.1.P.1)

The discussion also provided insight into the participants’ actions while they watched
the video. For example the segment below shows that, although not directed to think
about the mathematics of the lesson, the participants had worked to understand the
concepts of the problem the students were solving, and had used the lesson graph (“the
paper that was our handout”) as an aid.
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00:06:35:29 M Oh, in the Czech lesson?

00:06:42:14 T And as | kept thinking, Pythagorean
Theorem, what is she doing?

00:06:45:21 TN And then 1 realized-

00:06:47:19 TN It"s the- the diagonals are across-
00:06:48:12 TN The diagonals are perpendicular and the-
00:06:50:07 TN Yeah, it took me a while to figure-
00:06:51:16 TN Trying to figure out the sides based on the
two diagonals.

00:06:53:25 TN Right. You®ve got four right triangles
there that you can use. But at first, 1 didn"t know what she
was doing.

00:06:58:12 TN I actually had to use the paper that was
our handout to actually have any understanding of what was
going on in the lesson. (V.1.P.1)

While the initial comments concentrated on individual lessons, participants did see
some common characteristics and other features that again related to their own areas of
interest.

00:08:18:29 TN I noticed that in every- in every lesson

there was the- the mathematical language and there were the
digits that were on the board.

00:08:30:06 T But that students worked from that, back to
a word problem. Or from a word problem to- to the
expression.

00:08:38:26 T That both processes were always there.

00:08:41:09 TN And because I"m interested in literacy, 1
was seeing that the literacy was right there, in that.
(V.1.P.1)

00:08:56:16 TN It almost seemed to me like in the
Australian lesson and the Hong Kong lesson, she was teaching
to the whole class. Everyone was participating.

00:09:04:03 T But, in the Czech lesson and the
Netherlands lesson, it was an individual- really an
individualized thing. (V.1.P.1)

Similar ideas are seen in the online response of another participant.

SIMILIARITIES: Students involved in doing the work; concept development and
math vocabulary spoken and written; word problems written by most countries
Differences: Manipualtives used in Austrailia teacher did the writing; Czech,
netherlands some countries focused on students doing the writing (T.IE.5.P.1.11)

The self-paced program shown in the Netherlands lesson resulted in many comments

about the students’ and teacher’s behavior.

00:13:01:07 TN Some of them were on lesson twelve; Some
of them were on lesson fifteen...

00:13:05:28 TN They kept saying, I don"t get fifteen."
00:13:06:21 TN It appeared that- it appeared that it was
whining drone of, I didn"t get it either, so, it"s okay that
that you don"t have it done either.

00:13:07:14 TN And some had paper and some didn"t.
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00:13:13:10 TN I felt there was a lack of direction in the
last one.

00:13:16:00 TN And also, you know, he had- I saw several
students saying, "well, 1 didn"t understand."’

00:13:22:00 TN And his response was, well, then you need
to go back to this lesson.

00:13:25:05 T Why didn®"t he step back and say, okay, very
quickly let"s review-

00:13:27:17 TN Reteach.

00:13:28:15 T one or two or three problems, and see if
you can write it down? And follow the proc- you know, the
math procedures.

00:13:34:04 T And, this way you can look at the other
problems and see 1T you can apply these procedures to those
problems. Instead of just saying, figure it out. (V.1.P.1)

The four lesson segments, although short, were diverse with enough similarities and
differences to generate a rich discussion and prepare the teachers for the research
findings and the video cases to follow. In this pilot it was seen to fulfill its role of
opening participants, through the medium of video, to a variety of teaching and

classrooms unfamiliar on one level but related to one another.

During the evaluation following the face-to-face session (see 4.4), one of the observers
raised concerns about the first four questions of the task:

We should re-visit the questions teachers are asked to answer about the videos.
Currently, all the questions are the same — goal of the lesson, what’s being
emphasized. On one hand, it was helpful to the teachers to have the same question
as they got comfortable with watching the videos and posting their comments. On
the other hand, I’m not sure that the question was equally effective for all the video
segments, especially the Netherlands lesson. (O.1.P.1)

After further discussion, the content and pedagogy team decided to leave the questions
asked about each lesson segment the same for the reason expounded by the observer
above. The task had fulfilled its roles of simulating the TIMSS Video Study researchers’
first viewing of the videos, and of providing participants with the experience of

watching a diverse group of unfamiliar lesson segments.

4.4.3.2 Research findings discussion
For this pilot, a group discussion was held on the TIMSS Video Study research findings

presented in the course. The moderator showed the graphs contained in the course pages
and discussed these in terms of the question asked earlier “Do all high achieving
countries teach like Japan?” (V.1.P.1.M) Participants, having seen evidence from the
task just completed, knew that the answer was no, and joined in the discussion linking

the findings back to their classrooms and to the videos they had just seen.
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Discussion on the graph showing the use of physical materials (see Figure 3-12)
centered on the Australian lesson they had viewed and just how common it was in
Australian lessons and those of other countries. Talk on the categories “public
demonstration’, ‘private work’ and ‘student presents’ linked the research findings graph,
the lesson graphs and the video segments watched. Participants keenly discussed the
research finding of a high level of private work in the Netherlands also evident in the

lesson segment.

In the discussion on problem solving being a common feature of all mathematics’
lessons, the moderator talked about the problem types identified in the research (see
Figure 3-14 and Figure 3-15). Two participants related the findings to what they had
read about the previous study in the book The Teaching Gap (Stigler & Hiebert, 1999).

00:27:31:06 TN And then the teaching gap, it did talk
about the fact that- that how they- do this- the- the
concepts, and using the concepts. Procedures. (V.1.P.1)

The moderator continued the discussion on how the problems change when they are
worked on publically, even to the point of needing a new category. Participants

recognized this in their own teaching.

00:28:51:17 M So, this graph shows the problems and how
they were classified, when they were worked on publicly.
00:28:58:19 M And then they gave a fourth category called
giving results only.

00:29:02:13 M Because, sometimes teachers reduce the
public discussion to just giving an answer.

00:29:07:26 M So, that was a fourth category added for
the public discussion that wasn®t part of categorizing.
00:29:12:24 M So, here®s the graph of how that
transformed.

00:29:18:29 TN Oh, 1 fell victim to that.

00:29:19:11 TN The U.S.

00:29:20:00 TN Us and- Us and the Australians are giving
the answers away quite a bit.

00:29:25:23 TN Not that we"re far behind.

00:29:28:05 TN That"s what I"m saying. We"re the only two
that fall in that direction.

00:29:29:18 TN And I fall victim to that just about
everyday.

00:29:32:16 TN Just give me the answer.

00:29:33:00 TN Well, 1 do it to self-correct.

00:29:36:11 TN You know, I have the children self-correct
their homework by,

00:29:37:00 TN Right.

00:29:38:00 TN you know, either putting it in an overhead,
so they can self correct-
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00:29:42:14 TN Discussing them out loud.

00:29:43:20 TN You know, more than anything. Because 1
can"t grade- I can"t correct- actually, physically correct a
hundred pieces of paper everyday.

00:29:52:03 T And then do a test, and then do quizzes,
and plan. (V.1.P.1)

An observer notes that this discussion did not always stay on track and, instead, the

participants:

Got distracted with discussing the large number of students in HK class (around
40). They wondered how many students a teacher has for the whole day and how
they check student work for that many students. Not much discussion about what a
“making a connection” problem was or that US teachers start with a fair number of
those kinds of problems, but then reduce them to lower-level problems.

Questions/comments on class schedules, national curriculum, standards, textbooks,
education and respect of teachers (O.1.P.1)

At this point the team was generally satisfied with the content on the research findings.
Links were seen between the Getting your feet wet task and the findings and also
between the participants’ teaching experiences and the findings. Participants also
recognized similarities and differences between the different countries participating in

the study.

However, the lack of discussion about the “making connections” category and the
implications of reducing this was a concern to the team. While the discussion above
showed that participants recognized that they often reduced such problems, questions
arose on whether or not, having worked through the course, they would recognize such

actions in others and be able to suggest possible changes.

44321 Refinements — Reflections: making connections
A new topic was added to the end of the course to provide the opportunity for

participants to apply some of the analytical skills developed through the three video
cases. It was also expected to reinforce some of the TIMSS Video Study research
findings discussed in the TIMSS Video Study Up Close topic. The content and pedagogy
team anticipated that this would also be a place where participants could reflect and
share implementations in their own practice but this was not added at this stage.

Feedback in the post-course questionnaires had included the wish to see “American
teachers from parts of U.S.A” (Q2.14.P.1.1) and “See an American study”
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(Q2.14.P.1.10). In the design phase the team had recognized that course users may have
expected a US lesson to be included but the design of the course did not facilitate this
option. For these reasons, and since on overall objective was to link back to
participant’s own experiences, this was seen as an ideal opportunity to use a clip from a

US public-release lesson. The following task was added:

Table 4-10 Reflections Task 1

T _R.1 Task Reflections: Making connections problems revisited

Cycle 1 | None
Original

Cycle 1 | Implementation Making Connections problems

Refined | N this U.S. lesson the teacher presents a problem to the class:

"You have an after school job. You make seven dollars an hour. But this week, you're busy,
you can only work two hours. But, next week you can work ten. So | am going to put up here
on the board, seven dollars h."

After a few clarifications, the teacher asks the students the following question:

"Say that job that | have represented up here. You get a raise. You now make seven fifty an
hour. How will that change?"
e Watch this segment of the lesson: (00:00:27-00:03:30 TIMSS 1999 Video Study
Mathematics - US Publi...)

Write a brief analysis of how this problem is taught in the classroom. How would you
change the lesson?

4.4.3.3 Case 1: Japan — Introduction to the problem
In line with the design principle of providing the opportunity for participants to explore

subject content, Case 1 started with participants being asked to solve and post solutions
to the first problem:

It has been one month since Ichiro's mother entered the hospital. He has decided to
give a prayer with his small brother at a local temple every morning so that she will
be well soon. There are 18 ten-yen coins in Ichiro's wallet and just 22 five-yen
coins in his younger brother's wallet. They decided to place one coin from each of
them in the offertory box each morning and continue the prayer until either wallet
becomes empty. One day they looked into their wallets and found the brother's
amount was bigger than Ichiro's. How many days since they started prayer?
(T.JP.1.1)

The demographics (see 4.4.1) led the team to believe that participants would not have
any difficulties with the year 8 problem. However this was not the case as noted by an

observer:

Teachers went to computers and read the Japanese word problem online. A few
teachers were obviously flustered immediately. Some didn’t understand the
problem and said there was missing information. A variety of solution strategies
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were used by the teachers: manual counting (2), chart (5), and at least one equation
format (4). (0.2.P.1)

The transcript of the video of the session shows some of the confusion and the search
for irrelevant information seemingly due to the participant not understanding the
problem.

00:24:44:09 T And then 1 looked at the month and 1™m

thinking: Is i1t 30 days, or 31 days, or 28 days?
00:24:49:16 M1 Yeah.

00:24:50:27 T You know?
00:24:52:27 T Is their calendar like our calendar?
(V.2.P.2)

The conversation below, between two participants, highlights the confusion between

number of coins and their value.

00:25:27:17 TN When you have 22 times five (inaudible)
which is, um, 110.

00:25:34:26 TN They"re each putting one in?

00:25:36:17 TN Right, they®re each putting a coin. So
each coin is worth one boy®s coin for ten and one boy"s coin
for five.

00:25:43:18 TN But why does that matter. Why does that
matter if they"re putting one (inaudible). (V.2.P.1)

The first participant explained in detail why it does matter and as the discussion finished
a cultural misunderstanding is revealed.

00:26:49:21 T I see what you do. Okay, the step that 1

didn"t do was the multiplying by ten, right?

00:26:55:26 TN Right. Cause I don"t know what a yen 1is,

but ten yen I figure it"s- that is multiplied by ten,

(inaudible) it started out with ten-

00:27:02:21 TN So 1 was taking this literally.
00:27:04:20 TN Right. (V.2.P.1)

In the Japan lesson video the students present on the chalkboard five ways to solve the
problem — manipulatives or trial and error; table of amount left by days; differences (5
yen per day); simultaneous equations; and inequalities. The participants’ online
solutions to the task question were coded for these five methods (M1 - M5) and a
category for any other method (M7). Incorrect solutions or misunderstandings were also
coded. The following table summarizes the findings.

Table 4-11 Task: Introduction to the problem Japan Q1 coded responses

Method M1 M2 M3 M4 M5 M7
#Participants 4 2 0 0 2 3
#Errors 2 1 0 0 1 3
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It can be seen that only four of the eleven participants got the correct solution. Five of

the posted solutions are included below.

1. 15 Guess and check (T.JP.1.1.P.1.1)

2. Let"n" be the number of days the coins were donated. 18-n equals the
number of days Ichiro gave, and 22-n equals the number of days the
younger brother gave. (18-n) (10<(22-n) 5 Then 180-10n<110-5n Then
180<110+5n Then 70<5n So14 (T.JP.1.1.P.1.3)

3. | had started to simply subtract the number of days that each had given a
donation. However, upon review of the instructions I realized that we were
to subtract 10 Yen from one side and 5 Yen from the other side, until we
came to a point wher the younger brother had more money than Ichiro. |
came up with 15 days. (T.JP.1.1.P.1.4)

4. Algebra 18(10) =180 -10 22(5) =110-5 The problem hard to explain.
(T.JP.1.1.P.1.5)

5. The problem did not state that the brothers were putting in equal amounts
of money every day, just that they would be each out in one coin per day.
The problem states that the mother has already been in the hopsital for a
month and that the brothers were just starting to give offerings. Solution:
Ichiro's brother already had more coins than Ichiro so on any given day the
brother would have a larger amount of coins. (T.JP.I1.1.P.1.9)

The first solution above used method 1 (M1) and had a correct but incomplete solution.
The second used inequalities (M5) but gave the value when the amounts would be
equal. The third talked about an initial misunderstanding but then rethought the problem
(M1) and posted a correct answer. The fourth recognized that algebra may be involved
and had some correct numbers but no solution was reached (M7). The final one showed
lack of understanding of the problem and, after repeating most of the problem, used the
number of coins rather than their value to find the (incorrect) solution (M7).

The problems and discomfort of participants during the online working period led the
course facilitators to add a discussion session at this point.

A discussion time was added after this activity. It was obvious that the teachers
needed to discuss their experience and feelings at this point. (0.2.P.1)

Much like the Japanese teacher in the lesson, the moderator selected volunteers to share
their solutions with the group in order of difficulty. Six people indicated they had used
tables in their solutions and one showed the solution correctly using the value of the
coins. In the discussion that followed several participants talked about their

misunderstandings.
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00:43:51:22 TN I saw where 1 made my mistake.

00:43:54:29 TN I didn"t make the value the 180. 1 just
took the coins away.

00:43:58:19 T I didn"t really pay any attention to the
fact that the ten had a value.

00:44:13:25 TN "Cause it said "amount”. It didn"t say
"amount of money''-

00:44:37:06 TN Well 1 started using: what"s their 30 days?

00:44:40:02 T I mean what is- what is that- what was the
question about the mom being in the hospital for a month?
00:44:47:13 T And 1 asked myself well what"s a month? 1

mean is it 28 days, 20- 30 days, 31 days? (V.2.P.1)

Again this supports the previous observations of misunderstandings from the transcript
when the participants were working through the problem, from the observers’ notes, and
from the individual solutions posted online. Comments captured by the observers during

the discussion period reiterate the participants’ discomfort with the lesson content task:

e Flustered when she saw the problem. Brought back unpleasant school
experience with word problems.

e Three people indicated that they were intimidated by the problem, and

even more so by response posting #3

Not enough information in the problem

Wanted to see video for comfort zone in order to answer question

Helpful to know others didn’t get it

Some didn’t want to come and discuss it; afraid about not having the

answer

e All worked out the solution strategy on paper, but most found it difficult to
explain how they solved it when they went to post their responses.
(0.2.P.1)

Other methods were demonstrated and/or discussed and the moderator handed-out the
focus on content pages from the course. It was noted that the graphing method presented
by one participant and included below from the participant’s journal (see Figure 4-6),
was not included. This was later added to the online content notes.

Chapter 4 133 Gail Hood



ﬂ,gg % 1 @1.:6 ﬁ.— edk fww-

- 'fg;ﬁ—vm—-pm i

R TV T ‘(:Z.¢ Samses ..

4—-,441—— -__{_f ):__(ﬁ 5 ; A

Figure 4-6 Graph solution to JP problem (T.JP.1.1.P.1.10.J)

44331 Refinements — Case 1: Japan — Introduction to the problem
The following excerpt from one of the observers about the problem experienced by the

participants during the content task, succinctly summarises the discussion by the
implementation and content and pedagogy teams after the pilot:

While observing the teachers and their subsequent discussion, I initially believed
that it would have been better to present this word problem by allowing the
teachers to view the video section where the Japanese teacher explains the problem
to his students (along with having the word problem available in print), and then
the teachers could at that point try to solve the problem. Viewing the video would
have alleviated a lot of the confusion over the word problem’s meaning as well as
much of the sometimes severe panic about not being able to solve the problem or
not finding the correct answer. However, that anxiety actually enhanced the next
section and allowed them to appreciate the teacher’s presentation of the problem in
a very visual manner. Although the teachers did not pick up on this, | think an easy
parallel could be made with how they felt and how many of their own students feel
with working through a word problem without any visual or verbal cues. A
discussion posting could be added after viewing the first five minutes of the video
to discuss how the presentation of the problem in this manner helped the students’
understanding of the problem and met a variety of multiple learning styles. But
getting to my first point, | am still unsure whether the initial anxiety is worth the
appreciation that occurs in the next part of the course, especially when this course
is completed completely online. We don’t want to alienate and frustrate some of
the teachers to the point that they either don’t continue with the course or they have
lingering negative feelings about the course. (0.2.P.1)
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After weighing up the advantages and disadvantages of having the participants view the
video as part of the task, it was decided to ask participants to try the problem before
seeing the video but then have them watch it before submitting their solution online.
The old and new wording for the task is shown in Table 4-12 below. Participants are
initially given the problem to solve on the course page before they open the task
window and watch the video clip of the teacher presenting the problem. This catered for
totally online, facilitated or non-facilitated, and blended face-to-face and online
implementations.

Table 4-12 Case 1 Japan Task 1

T_JP.1 Task: Introduction to the problem: Japan

Cyclel | 1. Solve the problem.

Original | What solution did you get for the Japanese lesson problem? What strategy did you use to

get this solution?

Here is the problem again.

"It has been one month since Ichiro's mother entered the hospital. He has decided to give a

prayer with his small brother at a local temple every morning so that she will be well

soon. There are 18 ten-yen coins in Ichiro's wallet and just 22 five-yen coins in his

younger brother's wallet. They decided to place one coin from each of them in the

offertory box each morning and continue the prayer until either wallet becomes empty.

One day they looked into their wallets and found the brother's amount was bigger than

Ichiro's. How many days since they started prayer?"

2. What other strategies could be used to solve the problem?

Describe other methods you think eighth-grade students might use to solve the problem.

3. lIdentify the solution strategy you think the teacher had in mind when he
selected the problem.

Refer to the strategies you described in questions 1 and 2.

Cyclel |1 post your solution to the problem

Refined Before you post your own solution to the problem, watch the teacher present the problem

to the class by clicking the following link:
(00:01:14-00:04:55 TIMSS 1999 Video Study Mathematics - Japan Pu...)
Does this change your initial understanding of the problem?

Check your solution, and when you are ready, submit it by clicking the POST
RESPONSE button below. Include a brief explanation of the strategy you used to
solve the problem.

The other refinement that can be seen in Table 4-12 is that questions two and three have
been removed. The main reason for this decision was the need to cut down course
content to be within the time limit of ten hours for the course. Nine of the participants in
Pilot 1 answered question two and eight answered question three but overall the
responses did not elicit as many new ideas as expected.
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4.4.3.4 Case 1: Japan — Exploration
The second task, Exploration Japan, was the first opportunity for participants in Cycle 1

to see the lesson. Question 1 of the task provided a guided exploration through the
lesson and participants were asked to mark and comment on points they found
interesting. Question 2 linked Task 1 to this task by asking participants to compare their
solutions to the problem with those presented by the students in the lesson. The final
question provided the opportunity for participants to link the lesson to their own
classrooms by asking what instructional features might work for other lessons.

Overall the participants had few problems with viewing the video and posting
responses. Most wrote in the task response window as they watched the video. The
average time taken to finish the task was 35 minutes with a range of 28 to 45 minutes.
This was an obvious improvement over the first question of the Getting your feet wet
task where the time range was 14 minutes to 45 minutes (average 30 minutes). Looking
more closely at the online responses, it was noted that all eleven participants completed
question 1, seven completed question 2, and six completed question 3.

Using the coded data for the task, as described previously in 4.3.3.1, seven of the eleven
students included video links (codes V1 or VV2) to the lesson in their responses. Three of
these had three or fewer links while two had more than 20. Table 4-13 below shows a
selection of the codes for question 1 of the exploration task. The number of words,
#Words, excludes the video time links; #Codes are the total number of codes for the
question; P2 is an observation of teaching pedagogy with discussion; P4 is a
pedagogical critique or value judgment; and V2 is a video marker with explanation. It is
interesting to note that participants 10 and 11 who had the most extensive and detailed
responses to question 1 as shown in the table, did not answer questions 2 and 3.

Table 4-13 Selected codes from Pilot 1 Task Exploration: Japan Q1

Participant 1 2 3 4 5 6 7 8 9 10 11
# Words 111 159 95 112 122 159 96 62 149 318 478
# Codes 8 11 9 7 14 14 17 18 21 74 67
#P2 4 8 3 3 3 5 2 3 9 14 11
#P4 0 0 0 1 0 3 0 3 0 4 9

#\V2 0 0 0 0 1 0 9 7 2 22 21

As the task name suggests this exercise was designed for participants to look generally

at the lesson before analyzing it more deeply in the next task. For the participants in this
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pilot, it was the first time they had seen the teacher present the problem after they had
solved it in its written form. Although the participants had shared a variety of solution
strategies for the problem, they had not covered the five methods presented by the
students in the lesson. The participants had seen the opening of lessons in the Getting
your feet wet task but this was the first time they had watched segments of a whole

lesson.

The teacher’s presentation of the problem is commented on at different levels.
Participants 2 and 4 provided a basic description of the presentation, both emphasizing

the visual aspect.

The teacher gives each student a copy of the problem then proceeds with a visual
of the two boy's wallets and a coin box to visually explain the format of the
problem. He shows the total amount of coins for the first two coins put into the
coin box as they are removed from the wallets. (T.JP.2.1.P.1.2)

Then when he used coins on the board to help the students visualize what they
were going to do. (T.JP.2.1.P.1.4)

Participant 7 provided video markers with very brief reactions to the materials used by

the teacher, while participant 9 provided a possible reason for the presentation.

(00:02:38 TIMSS-R Video Study Mathematics - Japan Publi...)great manipulative
(00:04:07 TIMSS-R Video Study Mathematics - Japan Publi...) that box is great
(T.JP.2.1.P.1.7)

The teacher realized that the question was difficult to understand so he brought put
visual aids to help students and even demonstrated. (T.JP.2.1.P.1.9)

Participant 10 further linked the video to the US experience commenting on some of the

cultural differences.

(00:01:59 TIMSS-R Video Study Mathematics - Japan Publi...) The class starts
with the students in the class and the teacher passing out materials before the bell
has rung!! When the bell rings, the students all rise. Then the teacher begins class
officially and reads the math problem of the day. All the students have a copy as
the teacher reads the math problem to them word for word. (00:02:22 TIMSS-R
Video Study Mathematics - Japan Publi...) The teacher places material of some
type on the board so that students can understand the problem visually instead of
just orally. The teacher leads the students as a group through the problem so that
they all understand the dynamics of the problem. (T.JP.2.1.P.1.10)

Participants were directed to several points in the lesson where the students work
privately and the teacher walks around the class encouraging and challenging students
and selecting some to present their solutions. The presentations of the five solution
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methods by the students were commented on in most of the responses. Participant 2
recognized the significance of the order of the presentations while participants 8 and 10

noted the teacher’s preparation.

The selected students are then called to the board in it seems like an order of the
levels of solutions that the teachers was sequentially presented to the other
students. (T.JP.2.1.P.1.2)

Different methods are presented by the students to the class.(00:31:25 TIMSS-R
Video Study Mathematics - Japan Publi...) The teacher seemed very well prepared
- having "signs" ready made to label the various methods used by his students.
(T.JP.2.1.P.1.8)

Participant 10 also talked about the use of the chalkboard and the teacher’s strategies
including how he acted more as a facilitator to promote student thinking. At the end of
the response the participant interpreted the pedagogy and why it seemed to work with
the students.

The teacher already has materials ready to put on the board...He has anticipated
students' strategies and supplements the learning that is being explained to the class
... (00:24:46 TIMSS-R Video Study Mathematics - Japan Publi...)A third solution
is offered and the teacher has the student present on the board in a particular spot.
The teacher helps students in the class organize their thinking after each solution is
finished... ...Again the teacher's role is as a facilitator... (00:29:07 TIMSS-R Video
Study Mathematics - Japan Publi...)... Finally the teacher introduces the inequality
which is the actual lesson. This strategy is excellent because the students are "set
up" to work hard and inefficiently and then the final solution shows that algebra
can be used as a shortcut. (T.JP.2.1.P.1.10)

The segment below from the response of participant 11 shows understanding of the
teaching pedagogy of the lesson. The use of upper case letters emphasized a very
positive reaction to the lesson, shown here and in the discussions that followed.

Presenting so many ways to solve the same problem validates everyone's thinking
as well as stimulates other processes for children who otherwise see one way...
Students are using their own oral language to explain the solutions at which they
arrived (00:24:40 TIMSS-R Video Study Mathematics - Japan Publi...) For
something to truly said to have been learned, it must be worked through in terms of
oral language. That of the learner, not the teacher.(00:26:17 TIMSS-R Video Study
Mathematics - Japan Publi...) Time is not the issue. It is the student learning that
appears as the issue. (00:27:07 TIMSS-R Video Study Mathematics - Japan
Publi...) The teacher progresses from a visual solution to the more difficult solution
using the algebraic solutions. Students can learn a progression of thought as they
view the solutions of different students.(00:28:51 TIMSS-R Video Study
Mathematics - Japan Publi...) | like the way he labels the problems as they work
naturally through the solutions. Inequalities was introduced at the time of the
student discovery. GREAT!!11(00:31:18 TIMSS-R Video Study Mathematics -
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point of discovery and the natural progression of less difficult to difficult thought
processes, students were ready to understand ‘inequalities’. This is an easier more
efficeint way to work to mastery. (00:34:01 TIMSS-R Video Study Mathematics -
Japan Publi...) ... By choosing carefully the students to present their work, he has
set up an environment of trust and willingness to try or share(00:37:43 TIMSS-R
Video Study Mathematics - Japan Publi...) Now he is able to present a problem
with mathematical language “inequailities” knowing the students have been
exposed to the terminology needed to work it. He also left the original solutions
and charts for students to look at as they worked on the solution(00:47:58 TIMSS-
R Video Study Mathematics - Japan Publi...) He continues to work from concrete
to abstract processes(00:48:45 TIMSS-R Video Study Mathematics - Japan
Publi...) the process is now rich with mathematical terms.(00:49:38 TIMSS-R
Video Study Mathematics - Japan Publi...) working on two problems the entire
class period gives the students the idea that mastery is the goal, not just completing
the problems. Superior concept development, time usage is appropriate and math is
learned. (00:53:15 TIMSS-R Video Study Mathematics - Japan Publi...)
(T.JP.2.1.P.1.11)

4.43.41 Refinements — Case 1: Japan — Exploration

Basically the first question, as discussed above, worked very well in the task so only
minor changes were made to the wording. The question was directed more at the overall
objective of the lesson but the segments viewed remained the same (see Table 4-14).

Pilot 1 responses to question 2 tended to be an extension of question 1 as illustrated in
the following segment from participant 2.

The teacher used visual aids but more precisely than | had predicted. He very
carefully and thoroughly put up two wallets and a coin box, then moved coins from
each wallet to the coin box to visually set up each student in the process.
(T.JP.2.1.P.1.2)

The content and pedagogy team decided that the reflective nature of question 3 was not
appropriate in this task as the participants had not been through the analysis task where
deeper thinking about the lesson was expected. As a result of these observations, the
second and third questions were replaced by a question that was previously in the
analysis task (see Table 4-17).

The new question (see Table 4-14) concentrated on exploring the different solutions
presented publicly by the students. This was deemed appropriate for two reasons. One,
it was a focus of the next task - analysis, and two, it was best explored before the
participants read the Focus on content section that followed. A link to participants’

experience was provided at the end of the question.
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Table 4-14 Case 1 Japan Task 2

T_JP.2 Task: Exploration Japan

Cyclel | 1. Exploring the Japanese Lesson
Original Take your time to go through this Japanese lesson. Use the links below as a way to focus
your exploration. Think about the different segments of the lesson and how they are
sequenced. Mark any points you think are interesting, and write a sentence or two about
why you marked these points.
e The teacher starts by beginning class and presenting the problem. (00:00:02-
00:02:12 TIMSS 1999 Video Study Mathematics - Japan Pu...)
e The teacher then takes students through the problem in a thorough way. (00:02:12-
00:05:00 TIMSS 1999 Video Study Mathematics - Japan Pu...)
The teacher walks around to observe students as they work on the problem. This goes on for
approximately 13 minutes. Here are a couple of clips taken from this period
(00:08:53-00:09:42 TIMSS 1999 Video Study Mathematics - Japan Pu...)
(00:17:38-00:18:25 TIMSS 1999 Video Study Mathematics - Japan Pu...) .
e The teacher reconvenes the class and calls up several students to share their solution
methods. (00:18:34-00:31:19 TIMSS 1999 Video Study Mathematics - Japan Pu...)
e The teacher extends the last student's strategy by writing a chart on the board,
asking students to fill it in, and summarizing the idea of inequality. (00:31:18-
00:45:10 TIMSS 1999 Video Study Mathematics - Japan Pu...)
e  The teacher presents a second problem, asks students to work on it, and then
discusses the solution. (00:46:02-00:53:15 TIMSS 1999 Video Study Mathematics -
Japan Pu...)
2. How did the approaches you described for solving the problem compare with those
presented by the students?
In the previous task, you were asked to describe the method(s) you used to solve the
problem. How did the methods used by the students compare with your methods?
3. What instructional features of this lesson might work for other lessons?
Do you think the way in which the lesson was organized (or other features of the lessons that
you noticed) would work for other mathematics lessons? Why, or why not?
Cycle 1 | 1 Explore the Japanese Lesson
Refined

You have already watched the beginning of the Japanese lesson in which the teacher presents
and develops the problem. Now explore the rest of the lesson. Take your time, and use the
links below as a way to focus your exploration. Think about the different segments of the
lesson and how they are sequenced.

e  The teacher starts by beginning the class and presenting the problem. (00:00:02-
00:02:12 TIMSS 1999 Video Study Mathematics - Japan Pu...)

e The teacher then takes students through the problem in a thorough way. (00:02:12-
00:05:00 TIMSS 1999 Video Study Mathematics - Japan Pu...)

e The teacher walks around to observe students as they work on the problem. This
goes on for approximately 13 minutes. Here are a couple of clips taken from this
period

(00:08:53-00:09:42 TIMSS 1999 Video Study Mathematics - Japan Pu...)
(00:17:38-00:18:25 TIMSS 1999 Video Study Mathematics - Japan Pu...) .

e The teacher reconvenes the class and calls up several students to share their solution
methods. (00:18:34-00:31:19 TIMSS 1999 Video Study Mathematics - Japan Pu...)

e The teacher extends the last student's strategy by writing a chart on the board,
asking students to fill it in, and summarizing the idea of inequality. (00:31:18-
00:45:10 TIMSS 1999 Video Study Mathematics - Japan Pu...)

e The teacher presents a second problem, asks students to work on it, and then
discusses the solution. (00:46:02-00:53:15 TIMSS 1999 Video Study Mathematics -
Japan Pu...)
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After you have explored the lesson, post a response to the following question:

What do you think was the main thing the teacher wanted students to learn from this
lesson?

2. Describe the five strategies Japanese students used to solve the problem.

In the previous task, you solved the problem and looked at how others solved it. Now you've
seen some of the strategies Japanese students used to solve the problem. To review, you've
seen strategies presented by:

Daishi (00:18:52 TIMSS 1999 Video Study Mathematics - Japan Pu...)
Etsumi (00:20:38 TIMSS 1999 Video Study Mathematics - Japan Pu...)
Bunmei (00:24:29 TIMSS 1999 Video Study Mathematics - Japan Pu...)
Fujita (00:26:15 TIMSS 1999 Video Study Mathematics - Japan Pu...)
Choshi (00:29:15 TIMSS 1999 Video Study Mathematics - Japan Pu...)

Describe the five strategies used by the Japanese students. Do you think that U.S.
eighth-graders would use similar strategies?

4.4.3.5 Case 1: Japan - Analysis
The analysis task was completed by participants in their own time between sessions 2

and 3. The task, as detailed below in Table 4-17, had seven questions. The content and
pedagogy team was always aware that this was too many for the time available for the
course, but wanted to see the response from the first cycle before modifying them.

Table 4-15 shows the number of questions answered by each participant for this task.
Only two participants tackled all questions, three answered questions one and two,
while four of the eleven participants did not answer any questions. The table also shows
the total frequency of codes (see 4.3.3.1) for all questions answered by each participant
and individual code totals for questions one and two.

Table 4-15 Data from Pilot 1 Task Analysis: Japan

Participant 1 2 3 4 5 6 7 8 9 10 11
Questions 1-7 1,2 0 0 0 1-4 1,2 1,2 1-7 1-5 0
All Codes 33 12 0 0 0 31 15 9 40 59 0
Q1 Codes 6 6 0 0 0 2 8 4 6 23 0
Q2 Codes 13 6 0 0 0 20 7 5 11 12 0

Figure 4-7 and Figure 4-8 below show some comparisons between the exploration task
(task 2) and the analysis task (task 3). In Figure 4-7, the graph compares the overall
frequency for all codes generated by each participant in response to task 2, question 1
and task 3, questions 1 and 2. These questions were selected as in task 2, question 1
generated 80% (260 of 326) of all codes and in task 3 the figure for questions 2 and 3
was 59% (117 of 199). It should be noted that in task 3, three participants (1, 9 and 10)
generated 93% of the other codes (73 of 82).
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Figure 4-7 Case 1: Japan Pilot 1 data for selected questions Tasks 2 & 3

In most cases participants scored higher frequencies for the exploration task. While this
does not necessarily indicate the responses were more substantive, it can be seen on
closer examination that many of the responses in task 2 did address, to differing
degrees, the questions posed in task 3. For example ten of the eleven participants
included reference to the teacher’s actions while the students worked privately on the
problem, the first question of task 3. The responses of participant 1 to task 2 and 3

below show many of the same ideas, even if reworded somewhat.

The teacher takes anecdotal records during the private time of the lesson and
records which students he feels will be able to present adequate examples in the
front of the room for the different types of strategies in solving the problem. He
then uses resident experts from the class to help the individual students to solidify
their concepts through explination and to put the other students at ease in asking
questions. (T.JP.2.1.P.1.1)

The teacher was taking notes in order to be sure that the students that he called on
during the student led public instruction would understand thoroughly as to be able
to verbalize their strategies. He also wanted to be able to facilitate the lesson
according to the notes that he had prepared previously. The comments that the
teacher had for the students appeared to be individual instruction. The comments
did seem to build conmfidence for the students in that they all seem willing and
ready to present when asked. (T.JP.3.1.P.1.1)

Participant 7 extended the response to task 3 by moving from the mention of one
student to many. There is also recognition that the teacher’s style avoided coaching but
instead used comments to promote individual approaches (however few specific details

were included).
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(00:17:50 TIMSS-R Video Study Mathematics - Japan Publi...)found a student that
had something he thought should be shared and asked him to share with the class
and made sure the student would say what he wanted him to.. (T.JP.2.1.P.1.7)

The teacher was roaming to see who was doing the problem different ways. he
wanted a solution by pictures, graph, chart, and equation. By roaming he knew
what students he could ask to come up to the board and present their unique
soluton.

There was no coaching to help them discover different way but comments to help
them succeed in their individual approaches.

His comments were positive and helpful to the students. (T.JP.3.1.P.1.7)

The responses to question 2 of task 3, “What were the five solution strategies presented
by the students?” were, as could be expected, descriptive. As discussed above (see
4.4.3.4.1) this question was moved to task 2 and the emphasis in this task shifted to

analyzing the order of the presentations.

Figure 4-8 compares the frequency of codes measuring pedagogical comments. P2 is
coded when the participants observes and discusses teaching pedagogy and P4 when a

pedagogical critique or value judgment is made.

P2 &P4 codes /participant Case 1: Japan Tasks 2 & 3

Pilot 1

16
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5 4 mIP_T2_All_P2
g 6 mIP_T2_All_P4
('8

4 JP_T3_All_P2

(2) mJP_T3_All_P4

1 2 3 4 5 6 7 8 9 10 11

Participant

Figure 4-8 Case 1: Japan Pilot 1 P2 & P4 codes for Tasks 2 & 3

Again task 2 outscored task 3 for P2. This indicated that comments on the pedagogy
were being made in the exploration task by all participants. P4 increased for some

participants in task 3.
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Table 4-16 below shows the frequency and percentage frequency of selected codes for
all questions answered by participants of Pilot 1 for tasks 2 and 3 in Case 1: Japan.
Codes P2 and P4 have been discussed above, S2 measures a reference with discussion
to student thinking or understanding and V2 is a video link with discussion.

Table 4-16 Frequency of selected codes tasks 2 & 3 Case 1: Japan Pilot 1

Task Total | P2 P4 S2 V2 P2 P4 S2 V2

JP_T2_AllCodes | 326 | 77 25 13 63 | 24% | 8% | 4% | 19%
JP_T3_AllCodes | 199 | 36 21 16 34 | 18% | 11% | 8% | 17%

Here again task 2 stands out as having far more overall codes embedded in participant
answers even though it had three questions compared with task 3’s seven. P2 codes
occur more frequently, P4 and V2 are closer in percentage across each task while S2
show an increase in task 3 indicating participants are including more comments from

the students’ perspective.

44351 Refinements — Case 1: Japan — Analysis
Major changes were made by the content team to the questions for the analysis task as a

result of the observations and analysis of participants’ responses made during Cycle 1.
The focus of the questions narrowed and concentrated on the teacher’s presentation of
the problem and the students’ presentation of solution strategies. Question 1 provided
the opportunity to reflect on the difference between just giving the written problem and
the way the teacher in the lesson used aids to help students understanding. The next
question moved back to the solution methods used by the students and the order the
teacher had them present to the class. This question included links to previous research
on how Japanese teachers plan their lessons and also linked the pedagogy and students’
learning. Question 3 addressed the pedagogy again and encouraged reflection on this
lesson compared with the more common practice of demonstration/practice, linking
both to US classrooms and the research findings discussed previously in the course
(Figure 3-14). The number of questions decreased from seven to three (see Table 4-17).
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Table 4-17 Case 1 Japan Task 3

T_JP.3 Task Analysis: How the Japanese Lesson Unfolds

Cycle 1
Original

1. What did the teacher do during private student work?

Recall that the lesson began by the teacher presenting the problem to the students and then
illustrating the problem using concrete materials to ensure that the students understood the
problem. The students then worked on the problem privately. During the working time, the
teacher moved about the room, making comments and taking notes.

Why was the teacher taking notes? How did he use them?

What kinds of comments did the teacher make to the students? Did the comments suggest
ways to solve the problem? Did they lead students to a particular strategy? Did the comments
provide encouragement?

(00:08:50-00:09:41 TIMSS-R Video Study Mathematics - Japan Publi...)
(00:17:37-00:18:25 TIMSS-R Video Study Mathematics - Japan Publi...)
2. What were the five solution strategies presented by the students?

You can refer to the notes you took while watching the video earlier to describe the solution
strategies of the five students - Watanuki, Kurata, Mochiji, Emi Watanabi and Egawa.

For each strategy shared

e Insert a video marker to show where it starts.
o  Describe the strategy.
¢ Indicate whether the strategy was one you predicted.

The part of the lesson is: (00:18:34-00:44:32 TIMSS-R Video Study Mathematics - Japan
Publi...).

You can also use the Text Track below to help find the points.
* You may respond to this Question more than once.
3. Why were the strategies presented in this sequence?

The teacher seemed to know which strategies students would invent based on the summary
descriptions of the strategies that he prepared beforehand. He also seemed to have something
in mind with the order in which the strategies were presented.

Comment on why the teacher had the students present their solutions in the order they did.

If you thought of a strategy that was not presented by the students, where in the sequence
would the teacher have asked you to present your strategy?

4. Did the teacher connect the strategies for solving the problem?

One way in which teachers can help students understand more advanced strategies for
solving problems is to show how more elementary strategies, that some students are using,
are related to more advanced strategies.

Did the teacher show how the strategies were related? Describe this.
Could the teacher have made additional connections? Describe this
5. Why did the teacher ask students to ‘complete the chart'?

After Egawa's presentation, the teacher wrote (180-10x<110-5x) on the chalkboard and
labeled it "inequalities”. The students then had to complete a chart with columns (x, 180-10x
and 110-5x) where the range of x was 13 to 18.

In order to follow the teacher's method you should complete the chart yourself.

You may also want to watch the class discussion: (00:41:46-00:44:32 TIMSS-R Video Study
Mathematics - Japan Publi...)

What point did the teacher make from the chart?
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6. Why did the teacher present a second problem near the end of the lesson?

The teacher ended the lesson by presenting a problem that continues the scenario of the first
problem: (00:46:02-00:47:27 TIMSS-R Video Study Mathematics - Japan Publi...)

Contrast this with the first problem and the expected solution strategy.

7. Did the teacher engage the students in mathematical thinking?

A major goal of this course is to learn how to engage students in mathematical thinking.
How do the core problem and the teaching in this lesson achieve this?

Cycle 2 1. Examine the teacher's presentation of the problem.

Refined In the Introduction to the Problem part of this case, you watched the teacher present the first

problem of the lesson to the students .

Look again at how the teacher presents and elaborates the problem. (00:01:14-00:04:47
TIMSS 1999 Video Study Mathematics - Japan Pu...)

How effective is it? How does the teacher's presentation of the problem help students
understand the problem, i.e., what is being asked?

2. Think about the order in which students' strategies are presented.

During the working time, the teacher moved about the room, making comments and taking
notes. This allowed him to know which strategies students had invented. Previous research
has shown that Japanese teachers attend very carefully to the order in which different
strategies are presented.

Why do you think the teacher in this lesson had students present the strategies in the
order that he did? How might the order assist students’ learning of the content?

If you want to review the strategies, you can watch them again by clicking the links below:

Daishi (00:18:52 TIMSS 1999 Video Study Mathematics - Japan Pu...)
Etsumi (00:20:37 TIMSS 1999 Video Study Mathematics - Japan Pu...)
Bunmei (00:24:29 TIMSS 1999 Video Study Mathematics - Japan Pu...)
Fujita (00:26:15 TIMSS 1999 Video Study Mathematics - Japan Pu...)
Choshi (00:29:15 TIMSS 1999 Video Study Mathematics - Japan Pu...)

Note: You can also use time links in the Text Track below to navigate the lesson.
3. How effective is the method of having students share their solution strategies?

Students in this lesson were exposed to five different methods for solving the problem. Some
were quite sophisticated, but others were simple and unsophisticated.

What, if any, are the advantages of having students share their alternative solution
methods with the class? Would it have been better to just demonstrate how to write an
inequality statement to represent a situation and then use the time for practicing the
method? Why or why not?

A major refinement of the case was the addition of a forum to replace question 7 (see
Table 4-17 and Table 4-18). As discussed previously in 4.4, it was planned that the
discussions in Cycle 1 would be used to design the content and placing of online forums
for Cycle 2. From the observations made at the face-to-face sessions, and feedback from
the facilitators and participants, it was agreed to add a forum at the end of each case.
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Table 4-18 Case 1 Japan Forum

F _JP.1 Forum Case One: Japan

Cycle 1

e None
Original
Cyc_le 2 FORUM: Did the teacher in the Japanese lesson engage the students in serious
Refined | mathematical thinking?

A major goal of this course is to learn how to engage students in mathematical thinking. How

do the core problem and the teaching in this lesson achieve this?

4.4.3.6 Case 2: Hong Kong SAR
As for Case 1, the two equations given to the students at the start of the Hong Kong

lesson, 2x+4=x+6 and 2x+10=2(x+5), were given to the participants of Pilot 1 to solve

and discuss towards the end of the second face-to-face session. The first equation was

generally straightforward for participants although, as with task 1, the mathematics was

a challenge for some participants.

00:33:53:24 TN What do you think about those, Debra?
00:33:55:29 TN Well, there"s two variables.
00:33:57:00 TN No, there®s one variable.

00:33:58:04 TN (Both X on each side).

00:34:00:04 TN X is equal to ten. (V.2.P.1)

The facilitator asked why the teacher would use these two problems to start the lesson.

00:35:00:08 TN One has one solution. One has infinite
solutions.

00:35:04:16 TN Right.

00:35:05:25 TN Oh, 1 see.

00:35:13:05 M So how- so which one has a solution?
00:35:16:27 TN One.

00:35:17:08 TN My guess is number one.

00:35:18:03 TN The first one has.

00:35:25:19 M What is the solution to number one?
00:35:27:17 TN Two.

00:35:29:06 TN What?

00:35:30:10 TN X is two.

00:35:31:11 TN Two?

00:35:32:01 TN Yeah. 1t"s two.

00:35:33:02 TN Two times two is four.

00:35:34:06 TN X equals two?

00:35:38:18 TN Yes. ...

00:35:39:15 TN Yeah.

00:35:40:09 M And how do you know that?
00:35:42:02 TN Because it solves.

00:35:43:03 TN Because that"s the only one that you"re

gonna get eight to equal on both sides. (V.2.P.1)
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The above discussion shows that some of the participants recognized the basic
difference between the equations but with others there was guess work and a general
lack of confidence evident. The discussion then moved onto the second equation.

00:35:58:06 M Okay, so then what about number two?
00:36:01:02 TN Number two is a problem.

00:36:02:12 M Number two is a problem? Why is number two
a problem?

00:36:04:12 TN Because five does not equal zero.
00:36:06:03 TN Because five does not equal zero? How did
you get Five?

00:36:09:01 TN Forget it.

00:36:10:03 TN So is it a set?

00:36:11:01 TN Where"d you get the five?

00:36:12:01 TN Do you need a set of numbers?

00:36:13:03 TN Is it equal to zero?

00:36:14:01 TN Zero equals zero? (V.2.P.1)

The group continued to help one participant work through the problem to a correct
solution. The discussion continued on what the solution they have found really meant.

00:36:33:02 M What does that mean? Zero equals zero.
00:36:35:10 TN That there is no (inaudible), it"s messed
up-

00:36:37:13 TN No.

00:36:38:06 T (It"s an identity), and therefore it"s true
for all X.

00:36:41:13 M Okay. So can you- does everybody

understand exactly what Bill said?

00:36:44:11 TN Well, Mike- Mike said it"s all numbers.
00:36:45:17 TN I just went through a portal somewhere.
00:36:49:28 TN I don"t understand (inaudible).
00:36:59:01 T You have gone way beyond sixth grade math

at this point.

00:37:06:09

M

So could you find another way to explain

what it is you"re saying?

00:37:10:27
00:37:11:09

TN
TN

Yeah.
Well you have the students come up with

their each numbers because each of them whoever put whatever,

the student puts in there number,

00:37:18:26

T

it"s gonna come out true.
But you"re neighbor is gonna have a

different number than yours.

00:37:21:09 T And then they"re gonna have a different
number .

00:37:23:13 M Mm-hm.

00:37:35:15 T And that"s were you can bring in the fact

that infinite number of- infinite set would be any number you
plug in, you"re gonna get-

00:37:41:26

TN

True for all- true for any number you put

in for X. (V.2.P.1)

Although one participant mentioned the term identity at the start of the above

discussion, it is not referenced again and the discussion that followed showed that many
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of the participants did not have an understanding of this mathematical concept. The
facilitator questioned the participants further.

00:37:56:15 M - - - how could you know that without- can
you try all numbers?

00:38:01:29 TN Well, 1 think you would try a-

00:38:02:03 TN (Inaudible) try enough to accept it-
00:38:06:27 M Is there another way to-

00:38:07:29 TN Guess and check again, huh?

00:38:08:21 TN Yeah.

00:38:09:14 M You"re gonna do guess and check?
00:38:12:04 M You say: at 1150 I am convinced.
00:38:19:02 M Well, is there any other way to look at

that equation?
00:38:22:11 TN You could break it down to where it says "X

equals X".

00:38:25:01 T Would that help you out? Where it sais X
equals X-

00:38:28:25 T And then for any X, it would be the number

you plug in for X, you gotta plug in for the other one.
00:38:33:24 TN On each side.

00:38:35:08 TN Or it (inaudible) more sense than zero
equals zero, because zero equals zero is gonna fry their
mind.

00:38:40:11 TN You can say that the expression on the left
side of the equation is equivalent to the expression on the
right side of the equation.

00:38:47:05 M How do you know that?
00:38:48:29 TN By using the distributive property.
(V.2.P.1)

The discussion continued with mention of fifth grade knowing “distributive, associative,

communitive” and then moved to the use of concrete materials to introduce the concept.

00:40:01:00 TN Well 1 was thinking of another way that you
could- you could do that and you can have some algebra tiles,
and you could set up-

00:40:05:26 TN Right.

00:40:09:18 TN Kind of like the Japanese teacher had the
bag of coins or whatever and you could have these things that
represent units

00:40:16:23 T like one, two, three, four, five, six,
seven, eight, nine, ten.

00:40:19:15 T You could have some other shapes to
represent X"s.

00:40:22:07 T And so you could have two X"s, and then you
could have ten.

00:40:25:19 T And then you could have two groups of these

five and these X"s and then you could see that they"re really
the both- the same.

00:40:32:24 T So you wouldn®"t necessarily need to
understand the distributive property.
00:40:35:03 T You could just look at the algebra tiles

and you could say "oh-" (V.2.P.1)
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So, at this point, before the viewing of the lesson, only one participant had mentioned
identity but no-one had followed up on the term nor offered a rigorous explanation or
proof for the second equation.

This lack of understanding of the concept was seen again when participants discussed
the lesson after they had completed the online tasks. The teaching style was very
different from that experienced in the Japanese case study. Aside from this, it was the
unfamiliarity of the mathematics that was the focus of much of the discussion.

00:06:46:15 TN My ears hurt at the end of the Hong Kong

lesson.

00:06:48:18 TN Why?

00:06:50:10 T Just listening and it was confusing- it was
jJjust confusing to me.

00:06:56:01 T Continuous repetition of words and I wasn*™t
sure what "identity'" meant. | didn"t know what he meant by

expanded form. (V.3.P.1)

00:07:57:28 TN The LHS and RHS. [1"m going, what is that?
What is that?

00:08:01:11 T And the only reason I knew is because 1
tried to figure it out. (V.3.P.1)

00:08:45:00 T And also 1 really- 1 liked the lesson
because of the fact that 1 thought that he hooked the
student"s interest.

00:09:00:12 T What do you mean zero equals zero?
00:09:03:02 T You know, so it was a little bit of a hook,
in that, he helped the kids kind of go through it in that.
00:09:17:00 T that i1dentities aren”"t solved, they"re
proved.

00:09:21:05 T That you could come up with random numbers

over and over again and about the time that you say "oh, it"s
an identity",

00:09:25:08 T that you don"t prove it, you"re going to
come up with your next trail actually not working in the
equation.

00:09:31:13 T So it has to be proved, which is I think

the primary focus of his lesson. (V.3.P.1)

The discussion below shows that the participant wants to change the method used by the

Hong Kong teacher into something more familiar.

00:09:47:01 T One of the things that 1 would have changed
with that, and we talked about that, is the stacking of left

hand right hand.

00:09:51:22 T 1 would have physically made it left hand,

right hand. (V.3.P.1)
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Although it is difficult to see from the transcript exactly what was meant by the
participant, watching the video seemed to indicate that the participant meant developing
both sides in equation format, an interpretation supported by one of the observers notes
“I think she was saying she would show LHS = RHS rather than two separate things”
(©.3.P.1). This is a common mistake that shows a lack of understanding of the

difference between solving equations and proving facts about equations.

The above idea is supported by another participant.

00:09:55:12 T Because 1°ve worked my problems, even when
1 do them, work them straight down, and-

00:09:59:11 TN And it would still tie in with the
identity-(V.3.P.1)

Segments below, from the online responses of three participants, further illustrate the
confusion with the (unfamiliar) concept of mathematical proofs and, in the case of the
third segment (participant 7), a lack of understanding of the importance of types of

solutions to equations.

Left /Right hand side has to Match??? (T.HK.3.1.P.1.5)

I think that after watching it again I still really like the the use of L.H.S & R.H.S.
however in a modification | would repesent the problem with the same acromyns
using them in an left side grid and a right side grid (T.HK.3.1.P.1.6)

I do not see a strong correlatiopn between identifying properties and understanding
their solutions are all real #s. If i was going to talk about identities, | would let the
class know from the beginning we were going to describe identities and as a
extension to the lesson, show them that their solutions were all real #s. | don't see
an importance to knowing that some equations have all real numbers. One class
dealiing with all solutions and no sloutions to equations, one describing the com.
and asoc. property, and one on the distrib prop. is how | would approach it.
(T.HK.3.1.P.1.7)

4.43.6.1 Refinements - Case 2: Hong Kong

The first task of Case 2 was found to fulfill its role of making participants think about
the mathematics and the teacher’s reasons for selecting the two equations. Participants
completed their responses online between the second and third face-to-face sessions.
Only minor changes were made to the explanatory components of each question (Table
4-19).
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Table 4-19 Case 2 Hong Kong Task 1

T_HK.1 Task: Introduction to the Problem: Hong Kong SAR

Cycle 1 | 1. Solve the first two problems of the lesson.
Original The teacher begins by writing the following two equations for the students:
1. 2x+4=x+6
2. 2x+10=2(x+5)
Solve the problems and write down your solutions.
2. What point will the teacher make by comparing the two equations?
Why do you think the teacher chose these two equations? What kinds of questions will the
teacher ask the students about the questions? What point will the teacher make when
comparing the two equations?
Cycle 1 | 1. Solve the first two problems of the lesson.
Refined The teacher begins by writing the following two equations for the students:

1. 2x+4=x+6
2. 2x+10=2(x+5)
Solve the problems and post your solutions.

2. What point will the teacher make by comparing the two equations?

Why do you think the teacher started with these two equations and what point will he try to
make with them?

Five participants had completed Task 2 before the start of the third face-to-face session,

three completed it at the session and three did not submit any responses.

Similar to Task 2 in Case 1: Japan (see 4.4.3.4.1), at the end of Cycle 1, it was decided

to remove the analytical aspect of question 3 from this task and concentrate on its basic

objective of having participants explore the lesson. As a result, only one question

consisting of video time markers that identify key moments in the lesson and two sub-

questions, covering the lesson objective and organization, was asked (Table 4-20).

Table 4-20 Case 2 Hong Kong Task 2

T HK.2 Task: Exploration Hong Kong SAR

Cycle 1
Original

1. How is the lesson organized?

Take your time to go through the Hong Kong lesson. You can use the outline and links
below to focus your exploration. Think about the different segments of the lesson and how
they are sequenced. Mark any points you think are interesting, and write a sentence or
two about why you marked where you did.

3. The teacher begins the lesson by presenting the problem (00:00:09-00:01:28
TIMSS 1999 Video Study Mathematics - Hong Kon...).

4. The teacher then asks different students to solve each equation, in turn, and asks the
class questions about the meaning of the solutions(00:01:28-00:09:07 TIMSS 1999
Video Study Mathematics - Hong Kon...).

5. The teacher focuses on the “special™ equation, asks students to check some
additional solutions, and discusses their results (00:09:07-00:12:47 TIMSS 1999
Video Study Mathematics - Hong Kon...).

6. The teacher examines the special nature of the equation to see why it has multiple
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solutions, labels it an "identity", and describes how one might prove it is an identity
(00:12:51-00:19:24 TIMSS 1999 Video Study Mathematics - Hong Kon...).

7. Students are asked to check whether several additional equations are identities
(00:19:24-00:27:00 TIMSS 1999 Video Study Mathematics - Hong Kon...).

8. The teacher summarizes the point of the lesson and assigns some practice problems
(00:27:00-00:32:01 TIMSS 1999 Video Study Mathematics - Hong Kon...).

2. How did the discussion of the two equations and the major point made by the
teacher compare with what you predicted?

In the previous task, you were asked to predict the kinds of questions the teacher might ask
about the two equations and the major point he would make. How did the actual lesson
compare with your prediction?

3. What instructional features of this lesson might work for other lessons?

Do you think the way in which the lesson was organized (or other features of the lessons
that you noticed) would work for other mathematics lessons? Why, or why not?

Cyclel | Explore the Hong Kong Lesson

Refined Take your time to go through the Hong Kong lesson. You can use the outline and links

below to focus your exploration. Think about the different segments of the lesson and how
they are sequenced.

e The teacher begins the lesson by presenting the problem (00:00:09-00:01:28
TIMSS 1999 Video Study Mathematics - Hong Kon...).

e The teacher then asks different students to solve each equation, in turn, and asks the
class questions about the meaning of the solutions(00:01:28-00:09:07 TIMSS 1999
Video Study Mathematics - Hong Kon...).

e The teacher focuses on the "special" equation, asks students to check some
additional solutions, and discusses their results (00:09:07-00:12:47 TIMSS 1999
Video Study Mathematics - Hong Kon...).

o The teacher examines the special nature of the equation to see why it has multiple
solutions, labels it an "identity", and describes how one might prove it is an identity
(00:12:51-00:19:24 TIMSS 1999 Video Study Mathematics - Hong Kon...).

o Students are asked to check whether several additional equations are identities
(00:19:24-00:27:00 TIMSS 1999 Video Study Mathematics - Hong Kon...).

e The teacher summarizes the point of the lesson and assigns some practice problems
(00:27:00-00:32:01 TIMSS 1999 Video Study Mathematics - Hong Kon...).

What do you think is the main thing the teacher wanted students to learn from this
lesson? And, how does the organization of the lesson facilitate this learning?

The analysis task of Case 2: Hong Kong was completed by all participants, the majority
of them at the start of the third face-to-face session. While all participants had been
impressed with the teaching in the Japanese lesson, opinions were far more diverse with
this lesson. Responses ranged from “This did not seem an effective lesson”
(T.HK.3.1.P.1.2), through “... Teacher is giving all answers before students answer any
of the problems ...”(T.HK.3.1.P.1.5), to “The way the teacher introduces it provokes the
students thinking about why they are different and discovering for themselves the
differences and how to identify the identities. ...” (T.HK.3.1.P.1.8) and “... It appears to
me that the teacher has made a connection visible for them” (T.HK.3.1.P.1.4).
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This was seen also during the discussion that followed, after the participants had worked
on all of the cases:

00:12:45:00 TN See 1T I were a student, 1°d learn better

from the Japanese or the Switzerland ... teacher.
00:12:50:28 TN Me, too.

00:12:52:13 M And the reason for that?

00:12:53:19 TN Well, they just went through some concrete
activities.

00:12:58:10 T And help- and gave me some real concept of
what those numbers- what the process was. - (V.3.P.1)

Refinements at the end of Cycle 1 meant that questions one and two in the analysis task
remained with some modifications to the explanation accompanying each question. The
third question was removed with the plan that another topic would be added to the
course linking the cases to participant’s own practice (Table 4-21).

Table 4-21 Case 2 Hong Kong Task 3

T_HK.3 Task: Analysis: How the Hong Kong Lesson Unfolds

Cycle 1 1. Why did the teacher introduce identities by presenting two equations?

Original As you have seen, the teacher begins the lesson by presenting two equations, one that has a

single solution (x = 2) and one that yields an unusual result (O = 0). The teacher did not alert
the students that something different would happen when trying to solve the second
equation. This prompts a discussion about whether there are no solutions to this equation or
whether there are lots of solutions. (View the segment (00:09:00-00:12:51 TIMSS 1999
Video Study Mathematics - Hong Kon...) )

Early in your exploration of the Hong Kong lesson, you were asked to comment on this
approach. In particular, you were asked why the teacher used these two equations to
introduce identities. Now that you have had a chance to view the lesson and read the
background information, think again about this question. Can you add to or revise your
earlier response?

e What are the advantages (or disadvantages) of this approach?

In what ways is it more or less effective than defining an identity, showing the
students an example, and practising? Would you describe the task of comparing the
two equations as a 'Making Connections' task (see earlier presentation of the
TIMSS-R Video Stud)?

How did the teacher succeed or fail in making mathematical connections visible for
students?

2. Why does the teacher emphasize proving that the equation is an identity?

After showing that the second equation has more than one solution, the teacher suggests that
one must still prove that the equation is an identity. That is, one must prove that all real
numbers will make the equation true. (View the segment (00:12:47-00:19:24 TIMSS-R
Video Study Mathematics - Hong Kong S...) )

o Why does the teacher emphasize proving that the equation is an identity? What
does he hope the students will learn?

o What features of this segment promote or undermine students' engagement in
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serious mathematical work?

3. Can some of the features of this lesson apply to your teaching of other
mathematical topics?

There are a number of general features of this lesson that make it an interesting case to
examine: the way in which the different segments were designed and sequenced; the
opening task with the follow-up discussion; the idea of proving that a mathematical claim is
true; and the summary of the main point of the lesson. (View the segment (00:27:00-
00:27:53 TIMSS-R Video Study Mathematics - Hong Kong S...) ).

Where in your teaching have you used, or could you use, these or other features that you
noticed? Give examples.

Cycle 1 1. Why did the teacher introduce identities by presenting two equations?

Refined As you have seen, the teacher begins the lesson by presenting two equations, one that has a

single solution (x = 2) and one that yields an unusual result (0 = 0). The teacher did not alert
the students that something different would happen when trying to solve the second
equation. This prompts a discussion about whether there are no solutions to this equation or
whether there are lots of solutions. (View the segment (00:09:00-00:12:51 TIMSS 1999
Video Study Mathematics - Hong Kon...) )

Why do you think the teacher chose to introduce the concept of identities in this way?
And, how effective do you think it is?

2. Why does the teacher emphasize proving that the equation is an identity?

After showing that the second equation has more than one solution, the teacher suggests that
one must still prove that the equation is an identity. That is, one must prove that the
equation is true for all real numbers. (View the segment (00:12:47-00:19:24 TIMSS 1999
Video Study Mathematics - Hong Kon...) )

Why does the teacher emphasize proving that the equation is an identity? What does
he hope the students will learn?

A forum at the end of the case was added in line with the decision made after Case 1
(see 4.4.3.5.1 and 4.4.4.2). In this case, the forum links the two lessons studied so far in

the two cases, Japan and Hong Kong (Table 4-22).

Table 4-22 Case 2 Hong Kong Forum

F HK.1 Forum Case Two: Hong Kong SAR

Cycle 1 | None
Original

Cycle 1 FORUM: Compare the teaching styles of the Japanese and Hong Kong lessons.

Refined The styles of teaching you have seen in the lessons so far are quite different. Why these

differences - for example, is the teaching style dependent on the content?

4.4.3.7 Case 3: Switzerland
The online tasks for Case 3: Switzerland were completed during the third face-to-face

session. Seven participants responded to the first task, Introduction; ten started the
second task, Exploration, with four completing all questions; and nine started the last
task, Analysis, with all finishing question 1, five finishing question 2, four question 3,
one question 4 and nobody answered question 5. Lack of time was the main problem for
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the group but it was not a surprise to the content and pedagogy team that the number of

questions in tasks 2 and 3 was too much of a challenge for the group time-wise.

4.437.1 Refinements - Case 3: Switzerland
The first task on the problem in this case focused on the participant’s practice, asking

about their approaches for introducing students to variables. Ideas were diverse and
included “... use of a brown paper sack in place of a variable. ...” (T.SW.1.1.P.1.1), “I
start with a picture of a plug that has a number posted then a letter to each of the two
outlets. ...” (T.SW.1.1.P.1.3), ... by reminding them of their time in first grade ... like
1+ =5 ...” (T.SW.1.1.P.1.9) and “This is my second year teaching 8" grade and thought
my students have a clear idea of what a variable is.” (T.SW.1.1.P.1.7).

Since the task question did elicit the expected range of responses, the essence of it
remained unchanged but the wording was made more succinct (Table 4-23).

Table 4-23 Case 3 Switzerland Task 1

T _SW.1 Task Introduction to the Problem: Switzerland

Cycle 1 | 1. Do you know of approaches that are effective for introducing students to variables?
Original Describe them briefly.

Many algebra teachers have searched for meaningful ways to introduce students to the
concept of a variable and to help students understand expressions such as x - z, 4x, and y +
2z.

The main purpose of this lesson is to introduce the concept of a variable and to help students
understand how to interpret algebraic expressions. The teacher uses physical representations
to illustrate variables.

Describe an approach that you think might be effective for introducing students to the
concept of a variable. Include in your description any physical materials that could be used to
illustrate variables. Explain why the materials are helpful representations.

Cycle 1 | 1. Using physical representations for algebraic expressions.
Refined Before watching the lesson, think about how you could use physical materials to represent
expressions such as

* X-Z

e 4x, and

o y+2z

Describe the physical materials that you think would be most useful, and explain how
they would support students’ understanding of the concept of variable within
expressions.

The second task in Case 3, had three questions for this cycle. Two of the questions
required participants to link first, to their responses to the previous task and, second, to
their own teaching. The latter relied on participants analysing the lesson which was not

expected until the next task. As a consequence, and as with the other cases, refinements
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made after the pilot resulted in there being only one question focused on a guided

exploration of the lesson (Table 4-24).

Table 4-24 Case 3 Switzerland Task 2

T _SW.2 Task Exploration: Switzerland

Cycle 1
Original

1. How is the lesson organized?

Take your time to go through this Swiss lesson. You can use the outline and links below to
focus your exploration. Mark any points you think are interesting, and write a sentence or
two about why you marked where you did.

e The teacher introduces the idea of computing with directed line segments, and asks
the students to work out a second problem. (00:00:23-00:11:19 TIMSS-R Video
Study Mathematics - Switzerland...).

e The teacher introduces the idea of using colored strips to represent line segments
(00:14:22-00:16:51 TIMSS-R Video Study Mathematics - Switzerland...) .

e The teacher introduces the idea of using directed line segments to represent variables
(00:29:54-00:34:22 TIMSS-R Video Study Mathematics - Switzerland...) .

o The teacher assigns practice problems to pairs of students, they demonstrate their
solutions at the chalkboard, and the teacher and students discuss each, in turn.
Lengths for X, y, and z have been drawn beforehand on the chalkboard (00:34:22-
00:42:25 TIMSS-R Video Study Mathematics - Switzerland...) .

o The teacher and students read a story problem from the text in which variables
represent values associated with objects other than line segments. The teacher
assigns the problem for homework (00:42:28-00:45:41 TIMSS-R Video Study
Mathematics - Switzerland...) .

2. How did the approach for introducing variables and the physical materials used by
the teacher compare with what you described?

In the previous task, you were asked to describe an approach for introducing students to the

concept of a variable. How did the teacher's approach compare with your description?

3. What instructional features of this lesson might work for other lessons?
Do you think the way in which the lesson was organized (or other features of the lesson that
you noticed) would work for other mathematics lessons? Why, or why not?

Cycle 1
Refined

1. Explore the Swiss Lesson
Take your time to go through this Swiss lesson. You can use the outline and links below to
focus your exploration.

e The teacher introduces how to represent a numeric sentence graphically with line
segments. He then asks the students to work out a problem (00:00:24-00:11:20
TIMSS 1999 Video Study Mathematics - Switzerl...).

o The teacher introduces the idea of using colored strips to represent quantities
(00:14:23-00:16:52 TIMSS 1999 Video Study Mathematics - Switzerl...).

e The teacher introduces the idea of using directed line segments to represent variables
(00:29:55-00:34:22 TIMSS 1999 Video Study Mathematics - Switzerl...).

e The teacher assigns practice problems to pairs of students, they demonstrate their
solutions at the chalkboard, and the teacher and students discuss each, in turn.
Lengths for x, y, and z have been drawn beforehand on the chalkboard (00:34:22-
00:42:26 TIMSS 1999 Video Study Mathematics - Switzerl...).

o The teacher and students read a story problem from the text in which variables
represent values associated with objects other than line segments. The teacher
assigns the problem for homework (00:42:28-00:45:41 TIMSS 1999 Video Study
Mathematics - Switzerl...).

What do you think was the main thing the teacher wanted students to learn from this
lesson? How effective was the lesson in achieving this goal?
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The first two questions of the analysis task concentrated on the participants’
understanding of the teacher’s use of directed line segments and strips to represent
arithmetic equations and later algebraic expressions (see Original, Table 4-25). As
mentioned above, nine of the eleven participants answered question 1 and five answered
2. Most responses to the first question illustrated understanding although one participant
introduced a variable into the answer “... 2 times 4 = 8x-5 = 3 the variable x ...”
(T.SW.3.1.P.1.5) seemingly missing the purpose of the teacher’s exercise and the task
guestion. One other participant showed some frustration with the technology “I don’t
know how to do it on the computer. I could do it on the blackboard though.”
(T.SW.3.1.P.1.3)

Question 3 linked the ideas of the first two questions to the meaning of algebraic
expressions. Unfortunately only four participants answered this question indicating that
most did not reach the more analytical thinking that was the task objective. Three of the
four responses were substantial, based on the transaction from concrete to abstract with
one participant adding a comment linking their and other teachers’ failure to use
manipulatives in this way (T.SW.3.3.P.1.1) and another noting the teacher’s recognition
of the different levels of understanding within the class (T.SW.3.3.P.1.10).

Refinements to this task basically eliminated questions 1 and 2 and focused on the
bigger ideas of the original questions 3, 4 and 5. The revised question 1 analysed the
transition from numeric to algebraic expressions, question 2 analysed the next transition
to variables and the last question linked back to the “Making Connections” findings of
the TIMSS 1999 Video Study (Table 4-25).
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Table 4-25 Case 3 Switzerland Task 3

T SW.3 Task Analysis: How the Swiss Lesson Unfolds

Cycle 1
Original

1. Using the same procedure as the students, show how they would illustrate the
arithmetic equation 2 x 4 - 5 = 3 with line segments.

The lesson begins with the teacher demonstrating how the arithmetic equation 5 - 3 =2 can

be illustrated with directed line segments (view the segment (00:00:31-00:05:14 TIMSS-R

Video Study Mathematics - Switzerland...) ). The teacher then asks students to use the same

procedure on the equation 3x5-2x3=9.

See if you can use the same procedure to show 2 x4 -5=3.

2. Using the same procedure as the students, show two ways of illustrating the
number 19 with the blue and yellow strips.

In the second segment of the lesson, the teacher introduces colored strips to represent

quantities, blue for 5 and yellow for 3. Note that instead of asking the students to represent a

particular arithmetic equation, such as 5 - 3 = 2, the teacher now asks the students to

represent a number, such as 17. (View the segment (00:14:22-00:16:51 TIMSS-R Video

Study Mathematics - Switzerland...) ).

Draw two different ways of showing the number 19 with the blue and yellow strips. While
you are working on this task, think about the relationship between the first two lesson
segments (why did the teacher move from line segments to colored strips, and why did he
shift from arithmetic equations to single numbers?)

3. What features of the first two segments would help students understand the third
segment (Introduction of Variable)?
The third segment of the lesson focuses on the meaning of algebraic expressions, such as x +
y - z. The segment comes almost 30 minutes into the lesson, allowing the students to the line
segment models in familiar arithmetic situations. (View segment (00:29:54-00:34:22
TIMSS-R Video Study Mathematics - Switzerland...) ). What features from the first two
segments of the lesson would help students develop appropriate meanings for variables and
algebraic expressions?
e As you think about this, consider the following specific questions: What features of
the first two segments might help students see that, for example, 3x = x + X + X
rather than 3 + x?
e The teacher drew line segments on the chalkboard to represent x, y, and z, and
students used these to illustrate their solutions. Would colored strips have been
better than line segments? Why or why not?

Do you think the students followed the transition from arithmetic to algebraic expressions?
Why or why not?

4. How could the lesson be extended to emphasize that x, y, and z can be variables?
The line segments on the chalkboard representing X, y, and z were of particular, unknown
lengths. As noted in the earlier Focus on Content discussion, this is one meaning for letter
symbols. What follow-up activities to this lesson might help students to see that the letters
can assume any values?

5. How did the design of the lesson and the teacher’s actions support students
engagement in serious mathematical work?

The lesson contains a number of mathematical tasks, a number of discussions between the

teacher and students about the solutions, and a sequence of activities that moved from

concrete and familiar to more abstract and new. There were a number of important

mathematical connections that could be made (see the comments on making connections in

the earlier pages on findings of the TIMSS-R Video Study).

Identify events or interactions where the lesson supported (or not) the making of
mathematical connections. In other words, identify events or interactions where the lesson
supported (or not) students' engagement in serious mathematical work.

Chapter 4

159 Gail Hood




Cycle 1 | 1. Making the transition from numeric to algebraic expressions.

Refined | I the third segment of the lesson the teacher makes the transition from numeric to algebraic
expressions, such as x +y - z. (View segment (00:29:55-00:34:22 TIMSS 1999 Video Study
Mathematics - Switzerl...)).

Do you think the students followed the transition from numeric to algebraic
expressions? Why or why not? If not, what could have made the transition clearer?

2. Extending the lesson from unknowns to variables.

The letters x, y, and z, which were used to label the line segments on the chalkboard, were
treated as if they designated particular, unknown lengths. As noted in the earlier Focus on
Content discussion, this is one meaning for letter symbols. Another meaning is that of
variables, which could assume any value.

What follow-up activities to this lesson might help students to see that the letters can
assume any values?

3. Engaging students in serious mathematical work.

The lesson contains a number of mathematical tasks, a number of discussions between the
teacher and students about the solutions, and a sequence of activities that moved from
concrete and familiar to more abstract and new. There were a number of important
mathematical connections that could be made (see the comments on Making Connections in
the earlier pages on findings of the TIMSS 1999 Video Study).

Identify events or interactions where the lesson supported (or not) the making of
mathematical connections. In other words, identify events or interactions where the
lesson supported (or not) students' engagement in serious mathematical work.

A forum discussing the three lessons from the cases and the four lessons from the
Getting your feet wet task was added to the end of Case 3 (see Table 4-26 and also
4.4.4.2).

Table 4-26 Case 3 Switzerland Forum

F SW.1 Forum Case Three Switzerland

Cycle 1 | None
Original

Cycle 1 | FORUM: What have you learned from watching lessons from different countries?
Refined | You have had glimpses into teaching in seven countries in this course. What things stood out
for you? What ideas have you discovered for engaging students in serious mathematical
work?

4.4.3.8 Summary of content and pedagogy Cycle 1
As mentioned previously in 4.4.2.5, two questionnaires were conducted on the last day

of Pilot 1. Question 5 in Questionnaire 2 asked participants to rate each section of the
course in terms of interest and usefulness (Q2.5). Five levels of ratings were provided:
5=Extremely; 4=Very; 3=Undecided; 2=Somewhat; and 1=Not at all. Table 4-27 below

shows the ratings and mean values (n=11) for each measure.
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Table 4-27 Questionnaire 2.5

Course section Interesting Usefulness
Score 2 3 4 5 Mean | 2 3 4 5 Mean
Introduction 2 7 2 4.0 1 2 7 1 3.7
Initial exploration 1 8 2 4.1 2 0 6 3 3.9
TIMSS Video Up Close 2 7 2 4.0 1 3 5 2 3.7
Case 1 - Japan 3 8 4.7 0 2 3 6 4.4
Case 2 — Hong Kong 2 1 3 5 4.0 2 2 3 4 3.8
Case 3 - Switzerland 1 6 4 4.3 1 1 6 3 4.0

As can be seen in the table above, the majority of participants scored all sections of the
course as very or extremely interesting with all means also in this level. The high degree
of interest in all sections of the course was very positive for the content and pedagogy
team given the challenges faced during Pilot 1 including, for most, the new experience
of watching videos of non-English speaking teachers, using online software where
individual responses were made available to the group, accessing the technology

remotely, and time restraints.

The only ‘somewhat interesting’ score from two participants was in Case 2 — Hong
Kong. This was not surprising as generally participants found the pedagogy of the Hong
Kong lesson very conservative, and the mathematics more challenging, when compared
to that in the preceding case, Japan (see 4.4.3.6). The very high scores for Japan were
also not surprising given the task responses, discussions and general positive reactions
to the case (see 4.4.3.31t0 4.4.3.5.1).

More of the scores for the usefulness aspect were in the ‘somewhat’ and ‘undecided’
categories and the means were slightly lower (by 0.2 or 0.3), although aligned with the
means of the interesting aspect. This may be a more difficult aspect for participants to
measure so close to having completed the course and not having had time to consolidate
some of the material and see its application to their own practice.

Only four participants added comments to their responses. Two specifically mentioned
the Japanese lesson describing it as “interesting and useful” (Q2.7.P1.5) and “awesome”
(Q2.7.P1.10), one found similarities in the lessons (Q2.7.P1.3), and the other found the
videos very interesting due mainly to “the view that other countries have on education.

My students would not appear in those videos” (Q2.7.P1.1).
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Question 7 in Questionnaire 2 posed the following question of three critical aspects of
the course: “Please indicate the extent to which the tasks helped you in the following
areas.” In this question the five levels of ratings were: 5=Extremely helpful; 4=Very
helpful; 3=Undecided; 2=Somewhat helpful; and 1=Not at all helpful (Q2.7). Table
4-28 below shows the ratings and mean value (n=11) for each aspect.

Table 4-28 Questionnaire 2.7

Indicate the extent to which the tasks helped you

Score 1 2 3 4 5 Mean
In understanding the content of the 0 0 1 7 3 492
course

In learning a framework for the
analysis of classroom practice
In applying the content to real
classroom situations

0 1 1 7 2 3.9

0 2 0 4 5 4.1

The very positive responses to this question were very reassuring given that the content
and pedagogy team recognized from the design stage that the number of sub-questions
in most tasks was too onerous in the time allowed for the course. This outcome
supported the team’s belief that the online interactive components of the course enabled
individuals to achieve a deeper understanding of the lesson content and pedagogy while
developing analytical skills that would transfer to practice. The participants’ beliefs that
these outcomes were achieved supports the evidence found by the researcher when
analyzing the face-to-face discussions and the individual task responses (see 4.4.3.1 to
4.4.3.7 above).

One of the guiding principles of the course was that participants should understand the
content of the lessons before analyzing them. Observations about this aspect were
discussed previously (see 4.4.3.1to 4.4.3.7). Question 9 in Questionnaire 2 asked

participants “Did you learn anything new about mathematics?” (Q2.9).

Ten participants answered yes for the question and one, no. In the comments only one
participant addressed their own learning “Algebra from years passed” (Q2.7.P1.1). The
other comments related to teaching mathematics including strategies (Q2.7.P1.2, 4, 11);
concrete to abstract concepts (Q2.7.P1.3, 10, 11); student learning (Q2.7.P1.5, 6, 7); and
the connections of concepts (Q2.7.P1.8, 10, 11).
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4.4.4 Implementation
Since it was necessary to closely monitor the technology and content, Pilot 1 had more

face-to-face sessions than it was anticipated would be the case in blended model
implementations. One objective for the implementation group was to identify sections
of the course best suited to face-to-face sessions within blended models. Another was to
consider how a totally online delivery model could support the sharing of observations
and thinking within the course.

4.4.4.1 Link to practice
At the end of the second face-to-face session the participants were asked to think about

how they could use aspects of the teaching pedagogy of the Japanese lesson in their own
teaching. They were also asked to find a rich problem that would be suitable for such a
lesson. In the next session most reported back that they had tried this and the rest

indicated they had thought about how to do it.

The first participant shared how the students had been asked to teach sections of the
lesson. However, it was not clear whether or not the students had worked privately on
the work beforehand as in the Japanese lesson.

00:02:03:04 TN I did some adjustments In my teaching.

00:02:11:27 TN I used for example we were working with
graphs- or function tables, you know, um one that- Chapter

five? .

00:02:26:26 T And one of the things my ELD kids are have
difficulty is, is making that connection

00:02:31:16 T between the line plots and moving it into
the frequency table and putting It in and-

00:02:36:16 T and what I did is I had a few of the
students teach the lesson.

00:02:40:10 T In the fact that they went up with what- 1
gave them the problem, they went up and they taught that
portion-

00:02:46:24 T that portion using the mean; the medium and
the mode,

00:02:49:20 T and going through that and doing the whole
table thing.

00:02:52:02 M How did it work?

00:02:53:01 TN It went okay. | mean they"re not used to
it. It was-

00:02:56:18 TN She kept turning around and wanting me to-
00:03:00:25 TN But other than that, she was excited to be
at the board using the board. (V.3.P.1)

Another participant brought along a videotape of the lesson he had taught. Not
surprisingly he found that he had to do more coaching than the Japanese teacher to get
the variety of solution methods he wanted.
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00:03:07:02 TN Yeah, 1 did a lesson similar to the
Japanese style lesson that we did.

00:03:13:29 T It was on proportions. It was my algebra
class.
00:03:17:29 T And 1 set a question up that JoJo, instead

of Ichiro, JoJo read a research study that said that for
every three cigarettes a person smokes, they lose 15 minutes
off their life.

00:03:33:01 T And she was upset because she has lost two
hours of her life.

00:03:36:16 T And the question would be: how many
cigarettes has JoJo smoked?

00:03:42:09 T And then 1 had them solve it in different
ways.

00:03:46:01 T And, like he did in the example, 1 kind of
roamed around.

00:03:49:00 T I had to do a little extra coaching than he
did.

00:03:51:17 M Did you?

00:03:53:05 M In what kind of way-?

00:03:54:05 T In saying: "why don®"t you try it this way,
and why don"t you try it this way."

00:03:57:03 T But some people - the majority of them -
did it in a chart.

00:04:01:23 T A couple of people actually (got it and)
made the picture.

00:04:05:05 T I had to coach someone into making it into
an equation actually.

00:04:10:03 T Then we had one that did it into a graph.
00:04:12:07 T You know, why don"t you take this chart and
put it into a graph.

00:04:15:21 T And they all displayed the work on the
board and then I explained how to solve it as a proportion,
00:04:22:14 T which was the lesson and the objective 1

was trying to get across to them. (V.3.P.1)

The teacher had also interviewed several students after the lesson.

00:04:26:11 T Afterwards 1- after the whole lesson was
done, 1 sat down and interviewed about five or six of the
students.

00:04:32:23 T And 1 videotaped it, by the way.
00:04:36:25 T And they for the most part, 1°d say

probably 70 percent, 75 percent liked doing it the way that
we did it in class,

00:04:45:27 T because they liked to show that they know
how to solve one problem several different ways.
00:04:50:29 T The others that didn"t like 1It,
00:04:53:11 T they liked the other way of doing where 1

give them information and then they have information in their
notes to solve similar problems. (V.3.P.1)

The participants selected a range of problems and most talked about how they had
introduced them to the class. While in most cases the problems were “old’ classics, it
was the way the participants introduced them to the class and had students work on

them that had changed as in the case above.
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00:08:20:10 TN Mike inspired me.

00:08:22:05 T "Cause he was telling me he was gonna have
cigarettes and a coffin, so | decided I would have two trains
meeting on the track.

00:08:28:07 T So there you go.

00:08:30:03 T Did that work? Did your visuals work?
00:08:32:00 TN Yeah...(V.3.P.1)

The facilitator commented on some aspects that the participants seemed to draw from

the Japanese lesson.

00:08:56:09 M So- so it sounds like so the- there are a
couple of things you pulled from. One is the visualization.
00:09:02:02 M Visually representing a problem for access;

you talked about that the last time. And another one is the
multiple ways of solving a problem. (V.3.P.1)

Linking the research to practice was a guiding principle of this resource. The above
discussion shows how one aspect of this was achieved by a group using a blended
model of delivery. The challenge for the content and pedagogy, and implementation
teams was to provide such opportunities for participants who would be taking the course
totally online. The content and pedagogy team needed to design online activities that
would work with all delivery modes. The implementation team needed to identify ways
that facilitators could enhance this new course content in blended delivery models.

4.4.4.2 Face-to-face discussions
Throughout the discussion above on the content component of Cycle 1 (4.4.3), many

observations were drawn from the face-to-face sessions. The value of these and the
challenge of providing such opportunities for totally online delivery modes were

recognized by the observers:

The teachers are very engaged and interested in the videos and course content. The
group discussions have definitely enhanced the learning experience. Teachers are
learning a lot from each other as well as from the videos. Having a face-to-face
component to the course has really helped to maintain the teachers’ interest, as well
as to provide a necessary outlet for expressing their concerns, insights, and
frustrations. It will be a challenge for the future facilitators of the fully online
course to maintain even a fraction of dialog at this level. (O.2.P.1)

In the third session for example, and on many other occasions including during the short
segments watched in the Getting your feet wet task, discussion returned to the use of
manipulatives or concrete materials within the lessons. Below, reference is made to the
Swiss lesson but the link is soon made to the participants’ own practice and the

challenges they experience.
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00:13:13:21 T But then, 1 appreciated when he started
with the strips.

00:13:17:17 TN That really worked out.

00:13:18:00 TN And then he actually had them doing the
sharing and the pairing and the thinking with the compass and
those kinds of things.

00:13:23:29 TN And the color strips.

00:13:24:13 TN So, yeah.

00:13:25:21 TN For the kids that need that visual.
00:13:31:09 TN I think that*s part of why I liked the
other lesson. 1Is because to me, 1 go, "oh God, those
manipulatives work so well."

00:13:38:22 T But I get so frustrated trying to take the
time.
00:13:42:01 T I mean, | see that they"re useful and 1

know that I need to use them with the kids, but 1 just go,
"oh my God it"s going to take me thirty-"

00:13:53:28 TN I"m like, oh my God. They"re gonna throw

these little pegs; they"re gonna do this; they"re gonna do
that. (V.3.P.1)

One participant had found a way to overcome the challenges.

00:14:18:21 TN I use manipulatives on the video. And I
video myself with the manipulatives.

00:14:24:21 T And then 1 have students just have a
representation where they draw the pictures on their own
paper.

00:14:29:20 T We don"t actually get the cookies out or we

don"t get the bars out. They have to draw iIt.

00:14:32:29 TN Right.

00:14:33:12 TN That way 1 don"t have to pass anything out.
00:14:34:03 T They"re not dropping it on the floor and
the custodian says, hey .., your room®"s dirty. And that kind
if stuff. (V.3.P.1)

These segments show that participants, when given the opportunity, wanted to talk both
about what they had seen and also about their own practice. It seemed that the lessons
they watched provided the impetus for them to see new possibilities in their teaching
and to look with a critical eye at their current practice.

Later in this session, after participants had finished working on the online tasks for Case
3, the group reconvened to discuss the three cases they had studied.

00:18:41:08 M So i1f you could think of one thing that you
picked up from these three cases that you would use or have
used.

00:18:51:27 M Or already are thinking of using in your

own classroom, what would that be? (V.3.P.1)

The first response focused on students presenting solutions or leading discussions about
the mathematics.
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00:18:57:07 TN I"m trying to do the student led public
instruction. (V.3.P.1)

The participant talked about the immature attitudes of her students and, as a result, the
challenges faced when trying to get such involvement. She talked about the long-term
advantages for the students and their teachers in the future if the practice could be
implemented. Another participant supported the idea.

00:19:28:20 T And then 1 watch it from these people that
have obviously had a lot more practice with it than 1,
00:19:34:02 T and it"s really something that 1 want to

try and make work. (V.3.P.1)

00:19:52:22 TN I truly believe, you learn by doing. And
if they can do it and show- show others, it"s going to be
concrete. It"s going to be theirs. (V.3.P.1)

Engaging students but letting them do the problem solving in their own way was a
highlight for many participants.
00:20:17:23 TN I"ve- 1°ve taken that where the teachers

engage the students initially and then turned over the
problem solving to the students. (V.3.P.1)

They recognized that many mathematical concepts can be used within the one lesson
when students are given the opportunity to work at their own level using prior
knowledge. Sharing the different ways for solving the problem opened the concept of
multiple methods to all students.

00:20:31:14 TN 1 liked how they brought more than one
concept for one lesson.

00:20:38:13 T You know, even the Japanese lesson were
there was charts, graphs, equations-
00:20:59:01 T So they- they learned more than one way to

do a problem.(V.3.P.1)

00:21:11:09 TN I think to have some prior knowledge. All
three of them really tapped from the prior knowledge.

00:21:49:11 TN And that®s the thing 1 heard in most of the

teaching.
00:21:50:29 TN You"ve done this. You®ve seen this. Look.
00:21:53:27 T Now let"s see what you"ve done and known

before and look what you can add. (V.3.P.1)

The participants saw the excitement in all lessons adding that this was even the case in
the more conservatively delivered Hong Kong lesson.

00:21:57:27 T There®s excitement in them.
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00:21:59:23 T Even in the one we all, you know, some of
you thought was boring. He had excitement in his- was it
equal or was it not equal? (V.3.P.1)

A deeper understanding of one of the research findings of the TIMSS 1999 Video
Study, ‘Making Connections’, was important for some of the participants.

00:22:11:00 TN The one thing 1 got out of this was to make
connections.

00:22:12:29 T 1 always thought that to make connections
you had to show how the previous part of the chapter was
related to this part.

00:22:19:15 T And how what you®re learning today is
really gonna help you with tomorrow.

00:22:22:11 T But 1 think now 1 think of connections as:
There is abstract and there is concrete.

00:22:27:21 T We have to make connections between them.
00:22:29:10 TN Exactly.

00:22:30:02 TN It merges into the other.

00:22:31:18 TN And maybe if 1 become a master, | can
actually connect something from way back in the past to
something way in the future. (V.3.P.1)

As mentioned in the content and pedagogy section (4.4.3.5.1), forums were added at the
end of each case to provide the opportunity for online discussions. The implementation
team noted that the facilitation of these both online and in the blended delivery modes
needed to be addressed in the training of facilitators in the future.

4.4.4.3 Summary of implementation Cycle 1
One question in each of Questionnaires 2 and 3 related directly to the implementation

team. Question 3 in Questionnaire 2 addressed the total time taken for the course (Table
4-29), while Question 4 from Questionnaire 3 looked at time spent on specific activities
outside of the scheduled pilot sessions (Table 4-30).

Table 4-29 Questionnaire 2.3

How many hours did it take you to complete the Course?
Less than 8

8-10

10-12

13-15

More than 15

oNO OIS

The figures in Table 4-29 show that most participants took between eight and twelve
hours to complete the course. The calculated mean time for the eleven participants is
10.8 hours. This was close to the original objective of 10 hours for the course to be
eligible for one continuing education unit from UCLA.
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Table 4-30 Questionnaire 3.4

How many hours did you spend on the Course outside of
scheduled Pilot sessions?

Hours (mean, n=10)

% time on assigned homework

If you did additional activities, what were these?
Reading/exploring Course text

Finishing Tasks

Reading other people’s responses to tasks

Viewing the Lessons

Exploring Resources associated with lessons
Reading Commentaries in lessons

Other

oM
Ol

RPN WWFIFPINDS

Table 4-30 displays the summary data for the question (Q3.4.P.1). An examination of
the raw data shows that only one participant did not spend any time outside of the
sessions on the course (Q3.4.P.1.2) while other times ranged between one and four
hours with a mean time, as shown in the table, of 2.1 hours. Three participants spent
100% of this time on assigned homework (Q3.4.P.1.5, 7, 8), four spent between 50 and
75% (Q3.4.P.1.4, 6, 9, 10) and three did not respond to this sub-question. Note that the
mean time, 2.1 hours, added to the approximately 8.5 hours of pilot sessions, correlates
closely with the mean time of 10.8 from Question 3 of Questionnaire 2 (Table 4-29).

All of the additional activities listed in the question were attempted by one or more
participants. Four did not respond to the question (Q3.4.P.1.1, 2, 5, 8). Two participants
selected four or five activities (Q3.4.P.1.3, 9) while the other respondents selected one
each. Three additional comments were included, one noting a technical problem
encountered when trying to read other responses (Q3.4.P.1.7), another included time
developing a lesson (Q3.4.P.1.8) and the third on trying to get everything working
(Q3.4.P.1.3).

4.4.5 Evaluation — General Cycle 1
Questionnaire 2, conducted at the end of the cycle included several general questions.

Question 4 asked for a rating of participants’ overall experience with the course (Q2.4).
The rating scale provided five categories from very poor to very good. Nine of the
eleven participants rated the experience as very good and the remaining two as good.
Seven participants added comments “I feel honored to be part of this study and learned
a great deal. 1 now understand the things I’ve learned about Education in Japan”
(Q2.4.P.1.6), “I enjoyed having the discussions” (Q2.4.P.1.8) and “I appreciated the
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variety of teaching strategies modeled — and the students doing the talking and doing”
(Q2.4.P.1.11). Other participants focused on the links to their own practice, “excited to
try new strategies” (Q2.4.P.1.3), “Got some excellent ideas” (Q2.4.P.1.10), and “It was
very interesting and has made me reflect on my own practices” (Q2.4.P.1.7)

These latter ideas were continued in the responses to Question 11 “How might this
Course assist you in your teaching practice?” (Q2.11) Several responses centered
around the reaction of seeing the videotaped lessons. The public-release videos were
selected because they were representative of the research findings for their country and
their affect on the participants varied significantly. “This gives me the opportunity to
see “good” teaching as a model. It is hard to observe good teaching while working.”
(Q2.11.P.1.3) and “I saw teachers that reminded me of my teaching style and didn’t like
what | saw. | am going to try other ways to bring math alive to my students.”
(Q2.11.P.1.7) are two responses that viewed the videos as models, one on what to do,
and, the other on what not to do.

Participant 5 mentioned three ways the course may assist “... 1. Demonstration of a
problem solves in more than one way. 2. Students hands on. 3. Using material for math
problems” (Q2.11.P.1.5). Each of these points, multiple solution methods, student
involvement especially in presenting solutions, and, the use of manipulatives or
concrete materials, appeared in responses to this and many other questions in the
questionnaires and in face-to-face discussions and online task responses throughout the
pilot and have been discussed a number of times in the foregoing examination of

Cycle 1.

Responses to questions 12 and 15, as shown in Table 4-31, reinforce the positive

reaction indicated in other responses and discussions.

Table 4-31 Questionnaire 2.12 & 2.15

Yes | No
12. Would you recommend this Course to a friend? 10 0
15. If you were invited to take a similar course, 11 0
would you take it?

Participants were asked if there was anything missing in the course that would make it
better (Q2.14) and if there was anything else they would like to add (Q2.16). Two of the
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four responses to question 14 wanted to see a US lesson included. This had been

discussed during the initial design stage but it was felt that this was not appropriate in

the course as planned. As discussed in 4.4.3.2.1, this was addressed by including a

video segment from the US in a task within the new topic Reflections.

Most of the additional comments were to thank the team for the opportunity

(Q2.16.P.1.2, 5, 6, 7, 11). One participant addressed the support given during the pilot

“I really appreciated the way in which I was given help. As slow as | am with computers
| felt good. | was not made to feel badly.” (Q2.16.P.1.1). Other comments included the

popularity of a Japanese style lesson tried in a class (Q2.16.P.1.10) and a request for
more information on TIMSS (Q2.16.P.1.2).

4.4.6 Summary of refinements from Cycle 1
Table 4-32 below provides a brief summary of the main refinements made as a result of

the testing conducted in Cycle 1. These changes were implemented ready for Cycle 2.

Table 4-32 Refinements from Cycle 1

Technology

Add third-party programs to disks distributed to participants

Technology &
Implementation

Develop protocols for computer laboratory set-ups

Support Prepare technology support materials both text and online in course including
materials addressing saving online responses
Initial Use video clips in Getting your feet wet online task.
Explorations Make full lessons available in Resources.
Case 1l Change task Introduction to the problem: Japan
o Facilitate a viewing of the problem being introduced to the class before solutions
are posted by course participants.
e Remove sub-questions that predicted student and teacher strategies
Case 1l Change task Exploration: Japan
e Remove sub-questions that moved beyond an exploration of the lessons - Q2 & 3
e  Keep the guided exploration, Q1
e Add acloser exploration of the five strategies presented by the students in the
lesson — Q2
Case 1l Change task Analysis: How the Japanese lesson unfolds
e Change the 7 broad analysis questions to 3 more focused questions:
0 Teacher’s presentation of the problem
0 Order of the student strategies presented in the lesson
o Effectiveness of students sharing their solution strategies
Case 1 Add forum addressing serious mathematical thinking
Case2 &3 Change tasks in line with changes for Case 1
Case 2 Add forum at end linking Case 1 and Case 2
Case 3 Add forum linking the 3 cases and the four lesson segments used in Initial
Explorations.
Reflections New topic added to course
Reflections Add task Making connections problems revisited where participants analyze clip from

US public release lesson and suggest ways to maintain the original intent of the
problem.
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45 Cycle 2
Cycle 2 started after the refinements from Cycle 1 had been completed. For this cycle,

two groups, 2 and 3, piloted the course concurrently.

Stage 3

Analysis of
Practical Problems
by Researchers and

Practitioners in
Collaboration

Development of
solutions Informed

by Existing Design
- and Principles and

Technological

Cycle 1
Testing group: Pilot 1
Technology
Content & Pedagogy
Implementation
Refinements

Cycle 2
Testing groups: Pilot2 & 3
Technology
Content & Pedagogy
Implementation
Refinements

Reflection to
Produce “Design
Principles” and
Enhance Solution
Implementation

Innovations

Cycle 3
Testing group: Pilot 4
Technology
Content & Pedagogy
Implementation
Refinements

t

Refinements of Problems, Solutions, Methods and Design Principles

Figure 4-9 Cycle 2 of Stage 3

The course for this cycle, as shown below, had the changes implemented from Cycle 1
and now had seven topics, eleven tasks (three in each case) and three forums, one in

each case.

» Introduction
» Initial Explorations
¢ Getting your feet wet (Task)
» TIMSS 1999 Video Study Up Close
» Case 1: Japan
¢ Content
= Introduction to the problem: Japan (Task)
¢ Exploration
= Exploration: Japan (Task)
+ Focus on content
¢ Analysis
»  Analysis: How the Japanese lesson unfolds (Task)
= How did the teacher engage the students in serious mathematical thinking? (Forum)
+ Viewpoints on the lesson
Case 2: Hong Kong
Case 3: Switzerland
Reflections
+ Reflecting on mathematical thinking (Task)

Y VYV
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As was discussed in 4.3.1 above, two delivery modes were implemented in this cycle,
both different from that used in the first cycle. Pilot 2 used a blended model with an
initial face-to-face meeting and then worked independently under the guidance of a
facilitator. Pilot 3 worked independently online without face-to-face meetings or a
facilitator. However as a group they had access to each other’s task responses and
discussions via the online forums. Each group completed the three questionnaires as in
Cycle 1 and met with the implementation team at the end of the time allocated for the
course (see Table 4-1).

While the discussion on this cycle will focus on the refinements made during the
previous cycle, other observations pertinent to the design principles will be included.
These will form the basis for refinements to be implemented before the next cycle,
Cycle 3. As with Cycle 1, the three development areas, technology, content and

pedagogy, and implementation, will provide a structure for the evaluation.

Although the delivery modes differed between the pilots, it was preferable that the
participants, overall, had similar experiences in mathematics content and pedagogical
knowledge, teaching and technology use. To establish that this was the case,
participants’ backgrounds will first be examined.

4.5.1 Participants’ backgrounds
The questionnaire on demographics was given to both pilot groups in this cycle before

they started the online course. As in Cycle 1, this provided valuable background on the
participants’ formal mathematics study, their teaching experience and their current

computer usage. Each pilot group will be discussed separately.

45.1.1 Pilot 2
Questionnaire 1, demographics, found that eight of the ten participants were

credentialed teachers, and the remaining two had emergency credentials (Q1.6.P.2).
Mathematics’ teaching experience in the group ranged from 0.5 to 20 years with two
groups of four participants being clustered in the modal intervals (3, 5) and (9, 11)
(Q1.8.P.2 results Table 4-33). Thus all participants had some teaching experience with
one half of the group at the lower end of the scale for degree of experience and the other
at the middle level.
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Table 4-33 Mathematics teaching experience Pilot 2

8. Not counting this year, what is your mathematics teaching experience?

Participant 1 2 3 4 5 6 7 8 9 10
Elementary 4 15 4 5 3 7

Middle 5 1 2 1 5 10 2 3
High 3 3 0.5 1

College

Total 9 4 20 0.5 5 10 11 3 9 3

The majority of the group, eight, had taught mathematics at middle school level with
five of this group also having taught elementary (primary) level, and three also at high
school. Of the two participants who had not taught at middle school, one had taught
mathematics at elementary level and the other at high school (see Table 4-33). This
course is centered around mathematics lessons from year 8 where the majority of

participants had experienced teaching mathematics.

Table 4-34 Level of mathematics studied Pilot 2

9. What was the highest level of math you studied in:

Participant 1 2 3 4 5 6 7 8 9 10
High Pre-C | An G Pre-C Pre-C A&T
College C M T A Pre-C C
Graduate MEd

A: Algebra An: Analysis C: Calculus G: Geometry M: Mathematics
MEd: Mathematics Education T: Trigonometry

Although not all participants answered question 9, all respondents (7) had studied
mathematics at secondary and tertiary levels (Table 4-34). This, along with the
mathematics’ teaching experience, indicated that the participants should be confident
with the mathematics of the course.

Table 4-35 below shows the subjects studied at tertiary level (Q1.10.P.2). The original
responses, like those in Table 4-5 for Pilot 1, are very diverse and extensive. For this
reason the subjects have been grouped into six categories — Mathematics plus five
others. Administration covers education and business administration; Education as well
as general education, includes the specific education subjects technology, mathematics,
business, language arts, child development and curriculum instruction; and Sciences
includes biology, engineering, geography, chemistry, health science, geology, physics
and computer science. Other subjects have been grouped into Other Mathematics and
Other Non-mathematics. The former includes economics, and the latter English, liberal

arts, psychology, art, music, sociology, history, physical education, anthropology and
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languages. The shaded cells in the table indicate subjects with some mathematics

content — mathematics, sciences and other mathematics.

Table 4-35 Subjects studied at tertiary level Pilot 2

10. What was your:

Participant 1 2 3 4 5 6 7 8 9 10
College ON M ON ON ON ON M A ON A
major ON

College E ON oM ON

minor

Grad-school E E E ON | E E M E E E
major ON OM

Grad-school M

minor

A: Administration E: Education M: Mathematics S: Sciences

OM: Other Mathematics ON: Other Non-Mathematics

Subjects with a mathematics focus are not as extensive for this group as they were for
Pilot 1 (see Table 4-5). However, there were more education subjects nominated which
should support the pedagogical aspects of the course. Since details of other subjects, and
of the education subjects themselves are not known, it is hard to develop a strong
picture of the participants’ mathematical background. Participant 7, who did not answer
question 9 (Table 4-39) has listed mathematics subjects in response to this question, so

the number of participants with tertiary level mathematics increased by one.

The majority of Pilot 2 participants were regular computer users both at school and
home (Table 4-36).

Table 4-36 Computer usage frequency Pilot 2

Computer usage School Home
Rarely 1

Once a week 1
Every other day

Once a day 1 4
More than once a day 8 5
Total 10 10

Internet connection speed varied with the majority of participants having fast
connections at school but not at home (Table 4-37). This was a potential problem as
much of the online work was outside of the laboratory, and Pilot 1 participants who had

slow connections, had experienced problems playing the video.
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Table 4-37 Type of internet connection Pilot 2

Internet connection School Home
DSL/Cable Modem 1 3
Dial-up 6
Ethernet 7

Not sure 2 1
Don’t have internet access

Total 10 10

Of the ten participants, eight had access to PCs at school and four to Macs (two used
both). At home nine used PCs and two Macs (Q1.4.P.2).

45.1.2 Pilot 3
Since Pilot 3 did not have any face-to-face meetings, all materials were sent to

participants and each was responsible for completing and returning consent forms and
guestionnaires and registering to have access to the course. The consent forms were sent
first to be completed, signed, and returned. Although it was anticipated that there would
be ten participants in Pilot 3, only nine returned the forms and, after being sent follow-
up materials, registered successfully onto the LessonLab site. Only seven participants

returned the first questionnaire, demographics.

Table 4-38 Mathematics teaching experience Pilot 3

8. Not counting this year, what is your mathematics teaching experience?
Participant 1 2 3 4 5 6 7
Elementary 1 1 3

Middle 13 8 8 7 11 3
High 14 3 11 1

College

Total 14 23 3 11 18 12 3

As can be seen in the summary table above (Table 4-38) there were two participants
with three years teaching experience while the other five all had more than ten years
teaching mathematics. All except one had taught at middle school, with five of these

teaching at two or more levels.

Table 4-39 Level of mathematics studied Pilot 3

9. What was the highest level of math you studied in:

Participant 1 2 3 4 5 6 7
High T An C A C PreC | PreC
College T C&S C A C C
Graduate

A: Algebra An: Analysis C: Calculus G: Geometry M: Mathematics
MEd: Mathematics Education T: Trigonometry
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Six of the seven respondents studied mathematics at college level (Table 4-39) but only

one participant indicated this was a major subject (Table 4-40). Participant 7, who did

not include a college mathematics in the response to question 9, did indicate, in question

10, that science was a major subject at college. Overall it could be expected that this

pilot group would bring their considerable experience with mathematics and pedagogy

to the fore as they participated in the interactive components of the course.

Table 4-40 Subjects studied at tertiary level Pilot 3

10. What was your:

Participant 1 2 3 4 5 6
College major ON ON ON ON ON M
College minor ON ON E
Grad school A E E
major

Grad school

minor

A: Administration E: Education M: Mathematics S: Sciences
OM: Other Mathematics ON: Other Non-Mathematics

Six of the seven participants from Pilot 3 responding to this question were regular

computer users both at school and home (Table 4-41).

Table 4-41 Computer usage frequency Pilot 3

Computer usage School Home
Rarely 1

Once a week

Every other day 3
Once a day 1 1
More than once a day 5 2
Total 7 6

Internet connection speed again varied within the group but, for more than half the

group, connections at home were not fast (Table 4-42). As this group did not complete

any of the online work face-to-face in a computer laboratory, this was of some concern

to the technology group.

Table 4-42 Type of internet connection Pilot 3

Internet connection School Home
DSL/Cable Modem 2 2
Dial-up 1 4
Ethernet 1

Not sure 3

Don’t have internet access

Total 7 6
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Of the seven participants responding to the first questionnaire, four had access to PCs at
school and four to Macs (one used both). At home four used PCs and three Macs (one
used both) (Q1.4.P.3).

4.5.1.3 Participants’ backgrounds Cycle 1 and Cycle 2
Data from the demographics’ questionnaires suggest that the participants across each of

the three pilot groups were similar in range in the level of mathematics they had studied:;
their qualifications; their teaching experience; and their usage of, and access to
computers. Overall, participants indicated a level of experience and/or qualifications in
the first three of these variables that would suggest that the mathematics and teaching

included in the course were well within their grasp.

While the technology experience and access generally appeared adequate across the
groups, online courses such as this, especially with streaming video and interactive tasks
and forums, were new to most. Some of this lack of experience was obvious in Cycle 1
particularly when the participants needed to access the software remotely, away from
the face-to-face sessions. Other general problems observed, due largely to the networks
available at the time of testing, included the speed of connections and the network
provider often requiring a specific set-up that restricted the connection to the LessonLab
portal. The technical team was prepared for this in Cycle 2.

4.5.2 Technology
Three main technology refinements were made after Cycle 1 - extra support materials

were provided on- and off- line; third-party programs were made more accessible; and
video clips replaced full lessons in the Getting your feet wet task (Table 4-32). The
effectiveness of these refinements will be discussed below. The support materials and
the access to third-party programs will be considered together as they are both integral
to the start-up experience especially for participants of Pilot 3 who did not have the
face-to-face support provided in a laboratory.

4.5.2.1 Support materials and third-party programs
Print materials were prepared for distribution to new participants and the online support

materials continued to be developed and added to the software.
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Local access to third-party programs was provided by adding these to the CD-ROM
containing the higher quality video that was distributed to all course participants (see
4.4.2.1.1). The disk also had a Start here icon that initiated a check of the computer
before opening the pertinent browser at the LessonLab site. The check warned of
missing software and indicated if the computer did not meet the basic specifications for
using the LessonLab software. Once the requirements had been met, or the user had
decided to continue regardless, the LessonLab portal was loaded ready for the
registration process or logon. Although the required software, or a link to the free online
software, was provided on the disk, participants were required to manually start the

installation process.

Both pilot groups still experienced some problems with the technology. General
experiences with the technology were the focus of questions 1 and 2 from Questionnaire
2 and question 2 from Questionnaire 3.These will be examined before reference is made

to more specific instances and feedback from participants and organizers.

45211 Questionnaire responses — Technology Pilots 1-3
Responses are shown in Table 4-43 below for the three pilot groups. Pilot 1, discussed

in detail in 4.4.2.5, has been included for ease of comparison.

Table 4-43 Summary data Questionnaires 2.1, 2.2 & 3.2

| Pilot1 | Pilot2 | Pilot3
How did you find using the LessonL ab software the first time?(Q2.1)

Very difficult 2 0 3
A little difficult but not too bad 2 0 3
Okay 2 4 1
Quite easy 3 3 0
Very easy 2 1 2

How did you find using the LessonLab software after using it several
times?(Q2.2)

Very difficult 0 1 0
A little difficult but not too bad 2 2 2
Okay 0 0 3
Quite easy 3 4 1
Very easy 5 2 3
Using the LessonLab software by yourself was (Q3.2)

Very difficult 3 1 3
A little difficult but not too bad 1 1 2
Okay 2 2 1
Quite easy 3 2 1
Very easy 1 2 2
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The responses to Q2.1 above show that, for Cycle 2, all participants accessing the
software first in a face-to-face laboratory setting, Pilot 2, rated the experience as okay or
better. This was an improvement over the first pilot group where 7 of the 11 participants
(64%) gave this response. Two (18%) in the first group, found the experience very
difficult.

Pilot 3 participants were required to access the software independently and remotely.
Only one-third of the participants in this group (3 of 9) rated the experience as okay or
better. Three participants found the experience very difficult.

The data for question 2 (Q2.2) show that after more experience using the software, the
participants in Pilot 3 had overall improved their rating with 7 of the 9 (78%) choosing
okay or better. Nobody in this group found the software very difficult at this point. In
Pilot 2, after the initial two hour meeting, participants completed the rest of the course
independently at home or school. For most this meant having to change computers and
check specifications and software themselves. Data in Table 4-43 shows that instead of
all participants finding the software okay as in question 1, 3 of the 9 respondents
selected very (1) or a little (2) difficult. In Pilot 1 the majority, 80%, found it easy with
the remaining two choosing a little difficult. It is important to note that this group had
more face-to-face sessions including directly after they had accessed the software
independently away from the laboratory.

Question 2 of questionnaire 3, asked for triangulation purposes confuses the issue
further as the data seem to reflect the first-time using experience of Q2.1. Maybe the

question was not clear enough to participants.

An explanation for this movement in level of confidence could be that the initial setting-
up of the computer and accessing the software remotely outside of the laboratory setting
was quite difficult for some participants regardless of their prior experience. Once this
had been achieved confidence seemed to grow and participants were able to use the
software without too many problems. Other factors may have been largely outside of
LessonLab’s control including internet connections, service providers, or computer
hardware. However, as the course was intended for independent users as well as for

face-to-face groups, it was imperative that the technology group understand the
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problems encountered in order to solve them, where possible. The comments added to
the questions, the video-taped face-to-face discussions at the end of each pilot, and the
notes kept by the help-desk staff were analysed for this purpose.

45212 Start-up and remote access
As mentioned previously the start-up process for Pilot 2 was directed in a laboratory

setting. The computers in the laboratory had been checked before the session and were
found to be missing third party software required to play the video. A decision was
made to use this as a learning opportunity for participants and have them *discover’ this
through the start-up check and then install the player.

00:37:00:25 M2 Okay, the first thing you should do only
whille you"re in here and then if you go home again is check
the system before we start.

00:37:08:27 M2 So can you see on that screen where it
said: Systems Test?

00:37:13:28 M2 Just click on that.

00:37:14:28 TN And is this what we do at home, too?
00:37:16:29 M2 Just the first time, yeah...

00:37:19:04 M2 To make sure you"ve got everything. ..

00:37:50:01 M2 Okay, so you can see most of you have
passed on everything except having Real Player installed.
00:37:56:29 M2 And then you can click here for your
installation instructions. Do you see where it says: Click
Here?

00:38:04:29 M2 So if you find this problem at home, this
is what you need to do. So it says: Click here for your
installation.

00:40:19:23 M2 That"s going to take you through a number
of screens. And you say Next, or Accept.

00:40:48:29 M1 You don"t want a link on the browser.
00:40:52:27 M1 You don"t want a shortcut for AOL.
00:40:55:09 M2 Undo all of those once and the Ffirst time
you get the boxes with ticks in- undo them and go "Next."
00:40:59:27 M1 Which one are they saving? Are they saving
any of the boxes?

00:41:02:28 M2 Just say: no. Not on that one...
00:41:07:04 M1 Keep my current Homepage? Yes. (V.1.P.2)

As can be seen in the transcript above, there were no problems with the checking
process and participants moved easily through the installation. However, it can be
observed that the installation requires many decisions to be made by the user, many
traps for the unwary such as adding superfluous links and changing user’s homepage. In
the laboratory this can be guided but the independent user relies on support notes.
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Six participants in Pilot 3, see Table 4-43 above, ranked the first-time experience of
using the software as difficult with half of these selecting very difficult (Q2.1.P.3). In
the following comments added by these participants, * Earthlink’ refers to their service
provider and was one whose set-up requirements restricted access to LessonLab. “Tech
support (20hrs plus) without tech support 15 with Earthlink” (Q2.1.P.3.2); “I had
trouble loading the video because it was not clear that I did not have the video player
installed” (Q2.1.P.3.4); and “Start here did not work” (Q2.1.P.3.5). The frustration of
the participant number 2 was further displayed in the third questionnaire with the
comments: “Each time | logged on (6 different times) | had to call for tech support for
an approximate total 15 hours” (Q3.2.P.3.2) and “Because of all the "tech problems |
was frustrated. | spent many additional hours with Earthlink trying to get my internet
server back” (Q3.AC.P.3.2). Interestingly, only one of the ‘little difficult’ group added a
comment: “Installation & Direction were good- just not compatible with my Mac”
(Q2.1.P.3.1).

The technical support team reported that four of the nine participants in Pilot 3
contacted them for help with a total of five issues (E.P.3). Two issues were considered
trivial (an incorrectly set-up link in the course and a lost email containing the content
key) and were dealt with quickly. Participant 2, as discussed above, had issues with the
LessonLab Macinstaller and her internet provider. Both would not work together. The
support staff had the participant uninstall the LessonLab programs and then reinstall
them and “the problems seemed to disappear”. LessonLab support staff were unable to
reproduce the problem. The same participant had problems with videos stopping after
30 minutes. Again this could not be replicated but was thought to be due to the age of
the computer. The fifth problem was that videos on Mac OS 8, a new operating system
at the time, did not always play the first time a task window was opened. This highlights
an on-going problem software developers have of keeping products compatible across
platforms with all operating systems.

Interestingly the time logged by tech support did not seem to match that in the
participant comments. Logged time, spent on phone, email and verifying problems but
not investigating causes and solutions, was 2 hours 15 minutes. Seventy-five percent of
this was with the one participant.
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From the researchers notes made at the Pilot 3 debriefing, it seemed that the older
computers, in particular Macs, along with poor internet connections seemed to cause
most problems. Interestingly participant 2 was noted as being “one of the most vocal in
praising the Course” (0.1.P.3). All participants who needed to contact tech support
“were full of praise” (O.1.P.3).

4.5.2.2 Video-clips
In the Initial Explorations section of the course, the full lessons in the Getting your feet

wet task were replaced by video clips of the segments to be watched (4.4.2.3). Pilot 2
participants started the task in their first face-to-face session, similar to Pilot 1. This
meant that they were given general guidance and one-on-one help where necessary, on
accessing the task, changing video and opening and saving the responses. Shortly after
starting several participants had problems with headphones and hearing the audio track
but the facilitators were able to help solve these. As with Pilot 1, there were problems
with the concept of save as draft versus save as complete. The task was finished at home
after participants had set-up their computers and accessed the LessonLab portal
remotely. About a week after starting the task in the face-to-face session, the researcher
checked progress made by the participants at home. In an email to the development
teams she reports “I found that only 3 people had done more than on the first night. Of
these 1 had saved as complete and 2 still In Progress” (1.P.2). Finally however, of the
ten participants in Pilot 2, seven completed all five questions, one completed three
questions and two completed one (in Pilot 1 the numbers were eight completed 5
questions, one completed 4, and two completed 2).

Pilot 3 participants had no face-to-face help setting-up their computers and registering
to gain access to the course. As was discussed above (4.5.2.1.2), several of the
participants had problems with the technology at this stage. They also had none of the
direct support given to Pilot 2 when accessing and responding to this first online task,
relying instead on the instructions and reminders on the page and the printed notes.
Interestingly, all participants in Pilot 3 who responded to this task (7 of 9) answered all

five questions.

Table 4-44 below shows a summary of a selection of the codes from the analysis as
described previously in 4.3.3.1. It is interesting to note that, taking into account
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participants who answered at least one question of the task, the online group, Pilot 3,
had a higher mean number of codes (44.9) than the other groups (33.3 and 32).
However, if we consider the total number of questions attempted within each group, the
means are then Pilot 1, 7.6 (48 questions), Pilot 2, 8.0 (40 questions), and Pilot 3, 9.0
(35 questions). Both numbers are important to researchers. The first means show that,
on average, the totally online group, Pilot 3, submitted responses that generated more
codes. The second figure shows that if we consider the work each group completed,
then they achieved similar results in terms of number of codes generated.

Table 4-44 T_IE.1 Selected codes Pilots 1-3

Pilot 1 Pilot 2 Pilot 3
(n=11) (n=10) (n=77%)
T=Total codes 366 320 314
Mean=T/n 33.3 32 44.9
Math’l content (C)
C1/C2 (term/concept) 70 69 44
C3/C4 (+ discussion) 18 1 10
Pedagogy (P)
P1 (observation of P) 33 4 9
P2 (+ discussion) 63 68 73
P4 (critique of P2) 26 30 30
P5 (reaction to event) 6 14 4
Student thinking (S)
$1/S2 16 22 17
Video Evidence (E)
V1 (video marker) 6 4 2
V2 (+ discussion) 48 11 49
Similarities/Differences
SD1 (observation) 20 17 2
SD2 (+ discussion) 2 1 5
SD3 (comparison) 8 35 36
*Attempted T_IE.1

In the table above, the “+ discussion” codes indicate that the participant has noted an
event (code, pedagogy, video point ...) and then annotated it. The annotations have been
judged as significant by the coders to achieve these codes and, thus, earn a higher rating
than the associated non-annotated codes. For the ones included here, C3/C4, P2, P4, V2,
SD2 and SD3, the totals for Pilots 1 - 3 are 175, 146 and 203 respectively. The mean
values per question answered within the groups are 3.65, 3.65 and 5.8 (note questions
answered per group 48, 40 and 35 respectively). Pilot 3 therefore appears to have
recorded significantly more high-level responses than the other two pilots. One
explanation may be that this group did not have the opportunity to discuss the videos

with their peers as they were watching them. This hypothesis is supported by comments
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made during the feedback session about their appreciation of the forums — this is

discussed in more detail in 4.5.4.1 below.

Importantly for this research, all participants who responded to the task showed that
they were able to view videotaped lessons from different countries and comment on
what they were seeing, adding video markers to illustrate their responses. This process
simulated the initial viewing of lessons by the TIMSS Video Study researchers thus
providing a sound basis for participants to read the next course topic TIMSS 1999 Video
Study Up Close (3.2.3.6.3). Responding to questions in the task also both prepared
participants for the following tasks and scaffolded them towards Salmon’s ‘information
exchange’ stage (3) (see 3.2.3.6.2).

During the final session with Pilot 2, this task was discussed.

00:50:04:17 TN At first you begin to question yourself.
"Am 1 thinking about this in the right way?"

00:50:10:23 T And, so I found that a little frustrating
at first, and I said: "1 know that they"re asking me
something different here.

00:50:16:26 T And I need to make some shifts in my
thinking and how I approach these problems."

00:50:21:28 T At first | said: "Well these guys are after
me. They want to know what 1 know about teaching.” You
know?

00:50:26:25 T You know, like they"re trying to peer and-
you know,

00:50:28:09 T look at me rather than just to look at
program and evaluate how is this working and all that kind of
thing.

00:50:41:17 M Any other reactions to that part? Maybe
the Getting Your Feet Wet part?

00:50:46:24 TN I thought it was positive. You know-
00:50:47:29 M Mm-hm.

00:50:48:03 T I thought it was real useful. But I- 1
kind of think

00:51:03:17 TN It wasn"t nearly so interesting as the part

that followed.
00:51:07:21 TN And 1t"s a little bit tedious, and, you
know...(V.2.P.2)

A certain amount of unease is displayed here as some participants feel uncomfortable
writing their ideas wondering if they are being tested rather than the program. The
tediousness mentioned by one participant does simulate the TIMSS researchers’ work
mentioned above as they watched hour after hour of videotaped lessons, each one many
times over. At this point the participants had completed the course and they mention at
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the end of this conversation that they found the cases, where they did watch each lesson
several times each time looking at it in more depth, more interesting than the clips
watched here. It also makes the reason for the problem, seen in Pilot 1, of participants
watching the whole lesson rather than the clip, to be seen as an indication of level of

interest rather than just a technology problem.

4.5.2.3 Navigation
The LessonLab course interface (Figure 4-10) contains a lot of information and for first-

time users, especially ones who have minimal experience working online, navigation
can be challenging. Interactive links work on different levels. The strip at the bottom of
the title banner takes the user back to the portal, allows them to logoff, provides help,
changes their video settings and lets them see their progress. On the left, the course
topics expand when clicked and then provide direct navigation to a page in the course.
Page turning buttons are placed at the top and bottom. Within the content section of the

course links open task or forum windows or provide resources such as print files.

o eatiana e s | Explorations of Algebra Teaching w TEaSONEAR

VIDES sTuBIES

—~ HELP - CONTACTUS - LOGOFF - PORTAL - SET ¥YIDEOD - MY PROGRESS

TIMSS Video Studies: Explorations of Algebra Teaching AT Rga) Hent D)
~
Course Topics INITIAL EXPLORATIONS s
___Dlntmdumon Getting Your Feet Wet: Exploring the Lessons 2/2
@---Elnitial Explorations So let's explore lessons fram four of the countries in the TIMSS 1999 Wideo Study. The questions
H -~ Exploring the Lessons in the task "Getting vour Feet wet" include brief descriptions of the four lessons, Only the
-dGetting Tour Feet Wet apening segments frorm each lesson are used. If you want to explore the lessons further in your
TIMES 1993 video Study) g Dwn time, they are available in the Course Resources folder. When vou are ready to begin,
click the task link:
Case 1: Japan
Case Zi Hong Kang TaSK: Getting Your Feet et
[TCase 3: Switzerland . .
'"DReflections Leszon Graphs for the four lessons are available below, A Lesson Graph is a map of the lesson
that provides a quick overview of it, For each one, the section of the lesson being explored in
the task has been highlighted.
Course Qutline
Course Resources
Eoniee skt + Australia Lesson Graph (pdf}
# Crech Republic Lesson Graph {pdf
-+ Set My Yideo Location * Hong Kong SAR Lesson Graph pdfy
+ Netherlands Lesson Graph (pdf)
-+ My Progress
Reminders for when pou are in the Task window!
* To post your answers to the questions, click the POST RESPONSE button,
* T lick the SAVE DRAFT button (to safequard your work, 2

[ <bres PageJ Nentpazer I

Figure 4-10 Sample page from course

Some participants in Pilot 3, without the benefit of face-to-face help, found it initially
confusing:
00:17:23:06 TN ... just trying to figure out the- the

structural organization of the data.
00:17:27:05 T Yeah. 1It"s a busy screen.
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00:17:28:00 T Some of it is- is- 1s going down and then
you have the menu bar across, but then you also have another
paging system within it.

00:17:37:04 T So there®s actually three different methods
of organizing the data, and that got a little confusing if
you just picked one and then one.

00:17:45:05 TN "Cause when you- When you close the task
00:17:46:00 TN "Cause 1 didn"t- 1 didn"t notice the next
page-

00:17:47:15 TN you still had to go next page, next page
00:17:48:10 TN Yeah, previous and next.

00:17:49:00 TN Previous and next?

00:17:50:02 TN It- it took me a little while to figure
out. Hey, there®"s another page to this. (V.1.P.3)

The course was designed to be completed in a linear fashion and development teams
expected that users would mainly navigate with the previous and next page buttons.
This is what happened in Pilots 1 and 2. However in Pilot 3 a difference was observed
causing a flurry of emails between the researcher and other members of the different
development teams and LessonLab observers.

Hi All

Checking the work done by Pilot 3 (totally online group) this morning I noticed
that some participants have not worked through the Course in a linear fashion. For
example one person has ignored the Getting your feet wet task and moved straight
to Introduction to Japan and then Introduction to Hong Kong. ...

The reason | mention this is that we cannot presume that by Task 2 participants
will have had instructions on doing tasks in Task 1. We also must be careful when
building Tasks that presume prior knowledge (Tasks) that we make this assumption
clear - I think we do but we should keep it in mind when reviewing the Course
again. (Email Researcher Dec 9)

Hmmm... | wonder if we might want a feature that would "lock™ folders until tasks
in the previous ones have been completed... (Email Content and pedagogy.1 Dec 9)

| agree that it would be easier to find a solution to guide them to "closing" activities
rather than creating a curriculum that allows them to skip around. It also makes the
evaluation plan a lot more sound- because you can assume that all participants
went through the same curriculum in terms of scope and sequence. (Email
Implementation.1 Dec 9)

I would not favour this in general as most people will do the Course in the order we
expect but others explore in different ways. | see this as healthy as, part of doing
courses online, is that you can manage your own learning more than in a traditional
setting. People who tackle it in different ways are usually resourceful, thinking
outside of the box, so we need to make sure we offer instructions on task
requirements in more than one place for example.

So long as participants doing the Course for credit, eventually complete all tasks
and Forums required, we should not dictate the order. The main variation so far has
come from someone completing the Introduction to the lessons in two of the cases
first - a healthy curiosity as far as | am concerned.
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Please let's not get more prescriptive than we are now. (Email Researcher Dec 10)
I'm with [Researcher] on this. (Email LL observer Dec 10)

I too agree with [Rsearcher] on this issue. (Email Content and pedagogy.2 Dec 10)

The feedback session with Pilot 3 revealed some of the reasons behind the different

approach.
00:16:30:16 T I didn"t understand the follow the page
thing. So I thought I did all of Japan and then I"m at the
end of Hong-
00:16:35:00 TN Yeah, that took me a little while to figure
out.

00:16:36:00 TN I"m at the end of Hong Kong and realized
that if I had closed that, and went here instead of going
over to that folder.

00:16:42:05 T Oops. There®s like all this more stuff on
the form and 1 bet there was one back iIn Japan.

00:16:46:12 T So 1 went back where we started Japan |
found all that and finished it.

00:16:50:20 T But 1 could have easily overlooked a huge
chunk.

00:16:53:23 M2 Oh, we thought that was deliberate. We
noticed that you had gone in that direction.

00:16:58:26 TN I did the same.

00:17:02:25 T If you clicked it, it just- if you went
over and clicked on folder to go to the next task that- 1
didn"t realize you had to go to the next page. (V.1.P.3)

In a report back to all teams after the session the researcher summarized the situation.

Some had problems navigating around the Course and missed the PREV and
NEXT buttons for quite a while. In fact it seems that the ones who did the tasks out
of order did so by mistake. It was only when they had gone on through Hong Kong
that they realised that they must have missed something in the JP case (at least they
did see the pattern to the Case Studies). (Email Researcher Dec 17)

The above incident shows that end-users had some problems navigating the course
especially when first using it in a totally online implementation. Some new features in
the software, discussed in the next section, improved this experience, as did the revised
user notes and online help, and, after Pilot 4, additional scaffolding information added

to the course.

4.5.2.4 New features and software changes
As mentioned previously, the course software was still being developed and tested

while this research was being conducted. When ready, features were added to the
platform. Since the software was dynamic, the features would appear immediately to the
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end-users, usually without prior notice. While many changes were not critical to the

performance of the software, they were designed to enhance the online experience.

45241 My Progress
The “My Progress” link provided a report for participants on the status of each task

question and forum (not started, in progress, complete). It proved popular with
participants and helped solve the problem identified with navigation as discussed
previously (4.5.2.3).

00:29:01:01 M2 Did anybody find a new link called My
Progress.

00:29:06:22 TN Oh yeah, 1 saw that. ...

00:29:09:18 M2 Yeah, that was pretty new. That only came
out last week 1 think.

00:29:17:05 TN Yeah, 1 would- I would never have figured
out 1°d skipped something without that.

00:29:20:05 M1 Really?

00:29:21:00 M2 We have a way as leaders to see your
progress.

00:29:24:00 M2 And we said, "Well, wait. Don"t we want-
00:29:27:20 M2 You guys to be able to see that too?" And
so, that"s good.

00:29:30:24 M2 So you used that straight away.
00:29:35:06 M2 In fact, 1 generally 1 try to not let
people change anything while you"re doing it. But I thought,
well that one"s a good one.

00:29:44:00 TN It would have helped me if just before 1
even started the first nine tasks in here, so I could just
mentally just go-

00:29:48:25 T Okay, 1 got five more left. (inaudible).
Just so | know when- how far to go.

00:29:51:28 TN Or even at end before you can start Hong
Kong to let you know there®s three left in Japan. (V.1.P.3)

45242 Start where | left off
Another link in the software that proved popular with many participants was “Start

where | left off”. Interestingly it was not mentioned in the user notes given to
participants but it was useful to them as illustrated in the following conversation in Pilot
3’s debrief .

00:28:10:28 TN 1 like to start where- where 1 left off.
00:28:13:20 M2 1 do too and you (inaudible).

00:28:14:25 TN Yes, 1 like that.

00:28:15:14 TN Yeah, that was very convenient.
00:28:16:23 TN That*s how 1 found out stuff was missing.
00:28:19:01 M2 Oh, good.

00:28:21:12 TN Like, it was perfect to where 1 had left
off. E- even if I were to go ahead and-

00:28:25:10 T say | skipped the video and just go ahead
and read what"s- what"s coming up.
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00:28:28:20 T I would- 1 would go to start where 1 left
off and it was right in the midst of where you were.
(V.1.P.3)

4.5.2.5 Summary of technology Cycle 2

Replacing the videotaped lessons in the Getting your feet wet task with video clips was
deemed a success in Cycle 2. The new software features did help participants more
easily navigate the course. The team continued working on their support materials both
online and printed; on the setting-up procedures including the automatic checking of
computers systems and software at the registration or login point; and on the
streamlining of the help desk procedures. Keeping a log of all problems and their
solutions enabled the technology team to identify commonly occurring issues and work
out either ways to solve or minimize them or the best ways to provide help when the
problems arose. Simplifying access to the technology and maintaining compatibility
with new versions of the operating systems and third-party software across platforms
was an ongoing responsibility and concern for the technology team.

4.5.3 Content and pedagogy
The main changes to the content from Cycle 1 was the provision for participants to

watch the presentation of the problem in the Japanese lesson after they had solved it but
before they submitted their solutions online. The number of questions in the online tasks
was greatly reduced and the three broad areas in each case — the content of the lesson,
an exploration of the lesson, and an analysis of the lesson — were more aligned between
cases. Forums were added to complete each case (these will be discussed below in
Implementation 4.5.4.1).

4.5.3.1 Introduction to the problem: Japan
This task caused concerns in Pilot 1 when participants misunderstood the first problem

of the lesson (4.4.3.3). The refinements of the task included facilitating the viewing of
the problem after participants had tried the problem but before they responded to the
question. Two sub-questions that asked participants to predict student and teacher

strategies were removed.

The table below (Table 4-45) is an extension of Table 4-11 included in the discussion of
Cycle 1. It shows the number of participants in each pilot (P1, P2, and P3) by the
method(s) they used to solve the lesson problem. Methods 1 to 5 (M1-M5) correspond
to the methods demonstrated by students in the lesson — Trial and error, tables,
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differences, equations, and inequalities. Method 7 captures any other method used such

as graphs.
Table 4-45 T_JP.1 Methods used to solve problem
Method M1 M2 M3 M4 M5 M7
#Participants P1(n=11) 4 2 0 0 2 3
#Errors P1 2 1 0 0 1 3
#Participants P2(n=8) 1 2 1 5 1 0
#Participants P3(n=8) 0 4 0 2 5 1

Errors have not been included for Pilots 2 and 3 as there were an insignificant number.
Only one incorrect solution was entered in Pilot 2 (giving 14, the day the amounts were
equal rather than >15 for the inequality) and none in Pilot 3. However, one person in
Pilot 2 and two in Pilot 3 described their method and working correctly but failed to

include an answer.

Two participants in each of Pilots 2 and 3 included more than one method in their
response. No-one in Pilot 1 did this in the first question where they were asked to
submit their answer to the problem but in questions two and three where they were
asked about strategies they thought the students may use, or the teacher expects, seven

of them did include other methods.

Table 4-46 T_JP.1 Explanations included

Explanation El E2

P1 (n=11) Q1 only 6 0
P2 (n=8) 6 3

P3 (n=8) 8 3

The codes E1 and E2 shown in Table 4-46 measure the level of explanation included in
the response to the first task. The first, E1, indicates that the participant has explained
their working while the second, E2, shows more insight such as “the conceptual
difficulty does not lie in the number of coins, but rather the comparison of objects of
different value” (T_JP.1.P.3.5) or “This story gave itself very well for seeing the
inequality method also, since the younger brother has more every day after the 15" day
until a wallet is empty” (T_JP.1.P.2.7) or “Decimal and fractional values have no

meaning, because we are dealing with whole days...” (T_JP.1.P.3.7).

Several participants from both groups (2 and 3) included the watching of the video
either directly or indirectly in their online responses. “It helped to have the teacher
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clarify the problem” (T_JP.1.P.3.1); “I used the box that he used ...” (T_JP.1.P.3.3);
“The lesson introduction did not change my mind about the problem... It did reinforce
my picture of the problem.” (T_JP.1.P.2.1); and “My inclination was that after the 18"
day Ichiro would have put his last coin in ... Too easy. When | started watching the
video, and | saw the charts on the board | realized the solution would be earlier than the
18" day.” (T_JP.1.P.2.6)

The refinements made to this task appeared to work very well. The number of incorrect
solutions became minimal, and along with that, the anxieties shown in the first pilot
were not evident. This was very important as it was one of the first tasks where
participants posted their work online making it publically available to their peers. It was
the first task where their mathematical knowledge and understanding was tested.

For the content and pedagogy team, one of the most important outcomes of this task was
for participants to experience the power of a well prepared presentation of a problem
over just providing it in written form. This was noted also by one of the participants in a
Pilot 2 face-to-face session: “It really put things down and made things really concrete
for a lot of these kids. And that's a step | think that I'm not always doing. | think that,
that alone could make a big difference for a lot of these students that are very visual”
(V.2.P.2).

4.5.3.2 Focus on Content
In each case study there is a succinct discussion on the mathematics of the lesson (see
3.2.3.6.4.4). In Pilot 1 the mathematics was generally discussed in the face-to-face
sessions and the online material was not a focus of the course evaluation. In Pilot 3, the
online material is the only coverage of the mathematics readily available to participants.
In the debriefing session participants had been discussing that they liked the page
numbering system in that it alerted them to the size of each case and their current
progress. In the following discussion participants discuss why this system suits them
and then move onto discussing Focus on Content.

00:35:15:17 TN Well you have a bunch of math teachers who

want It pretty concrete and sequential, so that"s the kind of

stuff we love. ..

00:35:27:16 TN The concrete sequential part of me got real

tired with the math text to be honest with you.

00:35:31:26 T ... 6Lread it and 1 felt like 1 was reading
my textbook.
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00:35:35:20 T I"m like, get me back to the video and the
comment and the thing...l1 know the math stuff.

00:35:41:17 TN 1 thought it was really insightful. 1 mean
there were some obvious things that, you know ...

00:35:50:23 T I mean 1t was- 1t was stuff that was so
second nature but 1 almost found myself challenged to see
00:35:55:05 T if they could come up with anything new
that 1 didn"t think- think off.

00:35:59:03 T Like with the first example. The Japan
lesson. You know how they said- the five different methods.
00:36:08:00 T I hadn®t thought of graphing it. It takes
too long. Yeah, I know how to do that.

00:36:11:23 T But man, as I was reading- | was, man this
is good stuff and I was really getting excited...
00:36:21:11 T I felt like that"s where the teacher
development came iIn...

00:36:36:11 T I"m only a second year teacher and so 1°ve

got a strong math background but as far as like the teaching
is they- as they discussed through the text step by step,
00:36:48:00 T and some of the transitions and things they
could had done. I don"t know. |1 was utterly fascinated. 1
really thought it was- wasn"t tedious at all. (V.1.P.3)

It was interesting to see that for, at least, several of the participants this segment aligned
more with their notion of teacher in-service. They appreciated that the content was
offered in a different way, and, even when the topic was not new to them, they gained

different insights into the mathematics.

4.5.3.3 The video cases
One of the main refinements from Cycle 1 was reducing the number of questions in the

cases and aligning them more in scope. One of the guiding principles of Stage 2 was to
use repetition of process in the video cases to provide participants with the means to
move from being observers of a lesson to becoming critical observers able to analyse
lessons on different levels. The length of the course limited the depth of analysis but it
was hoped that participants would gain some skills and processes to take back to their
own teaching. Basically the cases went through the process of understanding the
(mathematical) content of the lesson; exploring the lesson to see what was happening
overall; and then to analyzing more deeply some selected aspects.

The following tables summarize the number of questions (q) per task and the
completion rates (n) of these and forums by cycle and pilot groups. For example column
two adjacent to T_JP.1 in Table 4-47 shows the original task, Cycle 1, had 3 questions
(g=3) and that 2 participants completed one question (g=1, n=2) and nine participants
completed all three (q=3, n=9). Whereas in Cycle 2 the number of questions had
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reduced to 1 with two participants in Pilot 2 not completing any questions (q=0, n=2)

and eight completing all questions (g=1, n=8).

Table 4-47 Completion rates for tasks and forums Initial Explorations and Japan

Cycle 1 Cycle 2
Task/Forum Pilot 1 Pilot 2 Pilot 3
(n=11) (n=10) (n=9)
T GYFW o n o n s n
Getting your feet wet 0 0 0 0 0 2
1 0 1 2 1 0
2 2 2 0 2 0
3 0 3 1 3 0
4 2 4 0 4 0
5 7 5 7 5 7
T JP1 o n o n s n
Japan problem 0 0 0 2 0 1
1 2 1 8 1 8
2 0
3 9
T JP.2 o n o n s n
Japan exploration 0 0 0 3 0 3
1 4 1 1 1 0
2 1 2 6 2 6
3 6
T JP.3 o n o n s n
Japan analysis 0 4 0 2 0 2
1 0 1 0 1 0
2 3 2 0 2 1
3 0 3 8 3 6
4 1
5 1
6 0
7 2

T JP.1
Japan forum

n = 6 one comment each
Mean word count 112

n = 8one comment each
Mean word count 65

All participants in Pilot 1 started T_JP.2, the exploration task from the Japan case study,

(Table 4-47), but only six of the eleven participants (55%) completed all 3 questions.

Four participants (36%) completed only the first question. In the second cycle three

participants in each pilot did not start the task but in each case, of those who did, six

completed all questions. The analysis task (T_JP.3) contained seven questions in the

first cycle. Only two of the eleven participants (18%) of Pilot 1 completed all questions

and four completed 3 or more questions (36%). In the second cycle the number of

questions was reduced to three for the analysis task and the completion rate for all

questions improved — 80% for Pilot 2 and 66% for Pilot 3. It is interesting to note that in

each of the pilot groups in Cycle 2 one participant who did not start the exploration task

did complete the analysis task.
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The forum added in this cycle generated a discussion where participants had clearly
read other responses before adding their own “Yes, the teacher did...”; “l agree! The
students...” and “Ditto Ditto Ditto... however...” (F_JP.P.3). Although Pilot 2 had met
face-to-face, six participants added substantial comments and in Pilot 3, the totally

online group, this first forum, had eight of the participants discussing the lesson.

Table 4-48 Completion rates for tasks and forums Hong Kong

Cycle 1 Cycle 2
Task/Forum Pilot 1 Pilot 2 Pilot 3
(n=11) (n=10) (n=9)
T HK.1 o n o n s n
Hong Kong problem 0 2 0 2 0 1
1 0 1 0 1 0
2 9 2 8 2 8
T HK.2 o n o n s n
Hong Kong exploration 0 3 0 3 0 2
1 0 1 7 1 7
2 0
3 8
T HK.3 o n o n s n
Hong Kong analysis 0 0 0 3 0 2
1 2 1 0 1 0
2 2 2 7 2 7
3 7
T HK.1 n =6 Mean word count | n =7 (8 comments)
Hong Kong forum 191, 4 comments > 200 | Mean word count 85

The change in number of questions asked in each task was not so significant in the
Hong Kong case study. Two questions were deleted from the exploration task, one from
the analysis task and a forum was added at the end. In the analysis task seven of the
eleven participants (64%) from Pilot 1who started the task completed all questions,
whereas with Pilots 2 and 3 all who started completed the two questions. Participants in
both pilot groups again contributed to the online forum discussion with the mean
number of words in individual comments increasing substantially from the first forum.
In this forum participants were asked to compare the teaching styles of the two very
different lessons they had studied, in particular thinking about whether the differences
are a result of the different lesson content. Three segments of the discussions are

included below.

Chapter 4 195 Gail Hood




In the Japan lesson the teacher posed a problem and allowed the students freedom
to work out a solution use any method that was comfortable to them ...

In the Hong Kong lesson the teacher did connect what he was teaching with what
students already knew (identity problems with already familiar equations). The
difference was that the teacher lead the students in the method of identifying and
solving identities without allowing students to try different methods. ...

| believe each teacher effectively taught his particular lesson and while the
concepts could have been taught differently, | don't think the Japan method
(solving the problem through different methods) would have been effective in
teaching the identity concept.... (F_HK.P.2.7)

They are quite different because of content. In Japan one problem allowed for
several ways of solving the problem. Some students had higher ability or
knoweldge than others and the approach was for all students to work at their
ability. In Hong Kong the concept was introcduced as new to all students. The
ability or knoweldge level was approached as being the same for all students.
(F_HK.P.3.7)

The difference might be related to their curriculum. It appeared that the Japanese
teacher was teaching from memory ...The Hong Kong SAR teacher however, was
cleasrly following some sort of text.

| believe the differences are also related to the content. The Japan lesson took off
from things the students (or at least some of them) already knew wheras the Hong
Kong identity lesson was very new

Perhapd the final reason is simply culture. We teach the way we've been taught
either directly or through careful observation for many years. It doesn't mean we
can't change but generally we don't. (F_HK.P.3.6)

The initial reaction to the Japan lesson by participants is very positive as, in general, it is
quite different to anything they have experienced. The Hong Kong lesson does not have
the same initial impact as it shows a more familiar, teacher-centric style. The quotes
above show that the participants have moved beyond this initial impact when comparing
the two lessons and instead looked at other aspects such as the curriculum, familiarity of
content, and the cultural aspect of teaching.
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Table 4-49 Completion rates for tasks and forums Switzerland

Cycle 1 Cycle 2
Task/Forum Pilot 1 Pilot 2 Pilot 3
(n=11) (n=10) (n=9)
T SW.1 o n o n s n
Switzerland problem 0 4 0 4 0 2
1 7 1 6 1 7
T _SW.2 o n o n s n
Switzerland exploration 0 1 0 4 0 2
1 5 1 6 1 7
2 1
3 4
T _SW.3 o n o n s n
Switzerland analysis 0 2 0 4 0 2
1 3 1 0 1 1
2 2 2 0 2 0
3 3 3 6 3 6
4 1
5 0
F_Swi n=5 n = 6 (10 comments)
Switzerland forum Mean word count 122 Mean word count 77

The last case, Switzerland, shows a consistency in completion rates for Pilot 3, the
totally online, non-facilitated pilot. From the start one participant had taken no part in
the online activities and one other participant only submitted occasional responses. The
other seven completed all task questions and most took part in the forums. The forum
for the final case provides an opportunity for participants to discuss their overall
responses to all of the lessons or lesson segments included in the course.

I was awestruck at the tremendous respect that teachers recieve in most other
countries. The students were extremely well behaved and on task with the lesson
that it allowed the teachers to shine and show off their lesson writing skills....

I enjoyed the majority of the lessons that | watched, excluding Netherlands and
Awustralia, and | feel that | have learned something from each lesson that I will use
in my classes. | enjoyed the manipulatives that the teacher from Japan used during
his lesson, along with the idea of how to explain the ideas for identity equations
and square roots (F_SW.P.3.4)

In the abridged quote above, participant 4 in Pilot 3 first discussed the respect shown to
teachers in the countries included in the study and the behavior of the students. These
points were a common focus throughout all pilots as is illustrated in some of the
responses to this entry included below. Participant 4 also then added that the course
would inform his/her own practice and mentioned two cases of content pedagogy in

particular.
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Yes! Here here. | completely agree with the respect observation. I can only get that
kind of attention in my Algebra 2 classes but never in my Algebra 1 classes.
(F_SW.P.3.6)

Yes!! and students were on time, prepared, had their supplies and textbooks and
their were no interruptions, office slips, phone calls or announcements!
(F_SW.P.3.9)

I think more than anything else, this project has demonstrated that the fundamental
difference between countries is not their teaching methodolgy (because there are
huge differences) but that there are a lot of similarities among those that perform
well. What is that commonality? The student. Who does the learning? The student.
If there is a lot of learning occuring, it is not necessarily because of an amazing
teacher, the learning must ultimately be the burden of the student. So what exactly
is the role of the teacher? The teacher presents the information in a manner that is
entertaining, accessible and supportive. Each country accomplished those teacher
goals differently, but the student behavior and attitudes were not an issue with
those instructors. This is the complete opposite of what we have here....
(F_SW.P.35)

The segments included below illustrate another common focus of participants, the
number of problems used within the lessons of the three cases. Whenever this arose in
discussion, online or face-to-face, it was followed by a comparison to the US situation,

the curriculum and the textbooks.

I am struck at how long teachers spend on one problem, particularily if it is an
introductory one (F_SW.P.3.7)

There seems to be real value in focusing on deeply developing one
problem/concept as opposed to the U.S. rush to cover all the material very
superficially (F_SW.P.3.9)

I don't think this is necessarily a good thing. If a student is not understanding a
particular approach to a problem, the heavy emphasis on that one particular
problem can cause problems in understanding ... (F_SW.P.3.5)

The last response above by participant 5 offered an alternative point of view to the more
popular reaction. Participant 9 then made an observation that may provide a reason for

some of the differences observed in the case lessons.

Anyone notice the lack of diverstiy in the classrooms?! We cope with differences
in language, culture, race and ethnicity everyday. (F_SW.P.3.9)

While it is necessary to analyse the content of participant responses to see the level of
understanding that participants have achieved as a result of completing the cases, the
discussion above shows that the refinements in numbers of questions in tasks between
Cycles 1 and 2, had resulted in greatly improved completion rate. The addition of
forums at the end of each case had provided the opportunity for participants to reflect on
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the case. As shown above, most Pilot 2 and 3 participants actively engaged in these

online discussions.

Each case followed a pattern of understanding content, exploring the lesson and then
analyzing the lesson at a deeper level. If participants did not complete each case then
their chance of internalizing the process and using it in their own practice is diminished.
The refinements made for Cycle 2 did improve the overall completion rates.

4.5.3.4 Reflections
The reflections topic was created after Cycle 1 with the one task, Reflecting on

Mathematical Thinking, added at this point (4.4.3.2.1). The objective of the task was for
participants to recognize where the intent of a problem was not maintained during
implementation and to suggest possible changes. The number of participants attempting
the task was quite low in each group — 6/10 in Pilot 2 and 6/9 in Pilot 3.

The response rate and the responses were very disappointing for the content and
pedagogy team. The coding system discussed in 4.3.3.1 was applied, and the number of
codes generated by the responses from Pilot 2 was a total of 28 for the 6 respondents
given a mean value of 4.7, considered very low. For Pilot 3 the mean was higher at 9.3
(56/6). In Pilot 2, few participants talked about the segment at all but instead went
straight to suggesting often vague ideas for the lesson: “I might use a visual that
replaces the variable with a box which can be opened and the value inside the box can
be changed” (T.RF.1.P.2.1) “I might give the students the following problem: Mark
earned $90 one week from his after school job. How much did he get paid for each hour
of work he did? Write down as many solutions as you can think of” (T.RF.1.P.2.3). The
first suggestion seems to link back to the Japan lesson but no other details are included.
The second example proceeds to show a variety of possible solutions but does not
discuss the pedagogy of neither the video segment nor the proposed changes. The first
of the two responses that included references to the segment was “This is an example of
telling rather than exploring conjectures or engaging students by presenting a reflective
abstraction...” (T.RF.1.P.2.6). The rest of this response talks about social knowledge
and conventions before giving details of using different coloured polygons to introduce
the concept of variables via the use of notation or symbol to represent the groups. The
second response sees the segment as positive “The teacher is using real life experiences
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that the student can relate to explain how variables change. This is very good”.
(T.RF.1.P.2.7)

In Pilot 3 the responses were more detailed and referred more often directly to lessons
in the cases “At each conceptual point, the teacher informs the student of what each step
implies. This is not that different to the HK lesson. However, there is little or no input
from the students ...” (T.RF.1.P.3.3). Other references were made to participants own
programs “... | have always used a guess and check method as described in the
California Mathematics Program ...) (T.RF.1.P.3.5). Another participant complimented
and then qualified with a generalized claim before linking to his own practice “I think
the teacher did a decent job ... However like other US teachers, we have a tendency to
dumb things down for the students. ... | feel guilty because ... try to make the problem
as easy as possible” (T.RF.1.P.3.4). Overall participants in neither group discussed the
downgrading of the lesson problem as it was worked publically, the main objective of
the problem. Most focused immediately on changes they would implement.

45341 Refinements — TIMSS 1999 Video Study Up Close
On seeing the lack of reference to, and understanding of, the concept of ‘Making

Connections’ as used in the TIMSS Video Study, the content and pedagogy team
reexamined the discussion in the research component of the course (see 3.2.3.6.3). It
was realized that the discussion was a theoretical one around the findings that did not
illustrate how this may look in practice. It was decided to add two examples from the
study, one from the Netherlands and one from the Czech Republic (see Figure 4-11), to
illustrate the type of problems that would be classified as ‘“Making Connections’ and

how this could be maintained or changed as the problem is worked on publicly.
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The teacher presents a problem to the class:

A father is 52 years old. His two sons are 24 and 18 years old. When will the
father be as ald as his two sons together?

This problem was coded as a Making Connections problemn because the students are being
asked to think about a way to matheratically express the relations presented in the problem
staternent.

What happens when the problem is worked out publicly?

Most of the discussion focuses on the translation in mathermatical terms of the elerments
presented in the problemn statement. At first, the unknown is identified in the problem and
transformed in mathermatical terrs through multiple examples. These go from specific cases
{i.e., How do I find out how old we will be in three years? Peter, how do you calculate how ald
yvou will be in three years?) to the abstract case in which the nurmber of years is not specified
{i.e., How about in x years?),
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Then, the students are asked to discuss the relations between the father's age and the sons'
ages, and how these will change over time. They then include these relations in the equation.

Click for this lesson seqment.

Course Outline

— Fina_\l;f,_one of t_he students solves the equation at the board, and the final result is linked back to |
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Figure 4-11 Example of ‘Making Connections’ problem, TIMSS 1999 Video Study

The examples included the problem from the lesson and the reasoning for them having
been classified as ‘Making Connections’. Transcripts from the lessons were used to
illustrate the decision about the possibly different classification once the problem was
discussed publicly in the classroom. Conjectures about how the lesson may have
proceeded for the original classification to be maintained were added.

45.3.4.2 Refinements — Reflections: Reflecting on mathematical thinking
Only minor changes were made to the task for the next cycle of testing. The overriding

focus of the question was changed from having an emphasis on the problem
classification, “Making Connections’, to one of relating the implementation of a
problem to student mathematical thinking. The overall title of the task changed as did

the main question asked. The details within the question remained the same.
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Table 4-50 Reflections Task 1

T R.1 Task: Reflecting on Mathematical Thinking

Cycle 2 | Implementation Making Connections problems
Original In this U.S. lesson the teacher presents a problem to the class:
"You have an after school job. You make seven dollars an hour. But this week, you're busy,
you can only work two hours. But, next week you can work ten. So | am going to put up here
on the board, seven dollars h."
After a few clarifications, the teacher asks the students the following question:
"Say that job that | have represented up here. You get a raise. You now make seven fifty an
hour. How will that change?"
e Watch this segment of the lesson: (00:00:27-00:03:30 TIMSS 1999 Video Study
Mathematics - US Publi...)
Write a brief analysis of how this problem is taught in the classroom. How would you
change the lesson?
Cycle 2 | How can the implementation of a problem encourage students” mathematical thinking?
Refined | In this U.S. lesson the teacher presents a problem to the class:
"You have an after school job. You make seven dollars an hour. But this week, you're busy,
you can only work two hours. But, next week you can work ten. So | am going to put up here
on the board, seven dollars h."
After a few clarifications, the teacher asks the students the following question:
"Say that job that | have represented up here. You get a raise. You now make seven fifty an
hour. How will that change?"
e Watch this segment of the lesson: (00:00:27-00:03:30 TIMSS 1999 Video Study
Mathematics - US Publi...)
Write a brief analysis of how this problem is taught in the classroom. How would you
change the lesson?
45.3.4.3 Refinements — Reflections: Reflecting on your teaching

Participants in both cycles indicated that they had tried, or intended to try, some aspects

of the lessons in the course in their own teaching. In Cycle 1, as described previously in

4.4.4.1, several participants reported back to the group and one even produced a

videotape of his lesson.

In Cycle 2, a participant in Pilot 2 described how he adapted a diagram in a text along

the lines of the manipulative used by the Japanese teacher.

00:59:21:28 M2 Did any of you take on board any of this-
the teaching methods you saw and try anything out in your

classrooms?
00:59:32:10 TN Yeah, 1 did.
00:59:44:05 T They are getting into positives and

negatives iIn integers and how to just introduce that.
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00:59:48:02 T And in that little booklet, they have this
football field they showed just gains and losses, but they
didn®t put numbers on iIt.

00:59:55:03 T I thought, that"s really good, especially
for my little kids. Just give them something, they know how
it works. ..

01:00:04:28 T And so, 1"m thinking: "Gosh, 1 could make a

football field, then make a little football and actually, you
know, do that."

01:00:12:19 T ...cause 1 was really impressed when he
pulls out this little box of his Yen, and over here he has
his little juice. Wow.(V.2.P.2)

In Pilot 3 a participant talked about changing the usual routine of her lesson by
immediately introducing an open-ended problem with the students sharing solutions
publicly. Not only were the students able to grasp more difficult work quite easily, they

enjoyed the experience.

00:47:28:04 T 1 did something with my algebra classes,
00:47:35:22 T Where 1 put up, what we used to call
diamond problems ...

00:47:40:10 TN And 1 just put the X and ... 1 had four on
the board and 1 said, we"re not correcting homework right
now.

00:47:46:23 T Just see if you can figure out the puzzle.

00:47:49:00 TN Okay. What did you do to these two
numbers, two and five, to get ten here?

00:47:53:16 T And seven down here. Those kids- and then
someone got the next one. So I let somebody come up. Do it
on the white board.

00:47:59:02 T Good. Got it? And somebody else Ffigured
it out. So by the time we did four. Then we went back and
stated: Yes, product and sum.

00:48:05:16 T So then | put more that were more
difficult,

00:48:12:08 T So 1 wrote some binomials and we multiply
it out. Then we went back and saw how it was similar.
00:48:17:10 T So in about twenty-five minutes ... 1 could
give them a polynomial- trinomial and they"d look at it,
00:48:26:10 T and make the X, figure out the things, and
tell me the two binomials that had to be multiplied to make
that.

00:48:32:21 T And they said, can we do more of these?
(V.1.P.3)

The teacher tried the same idea with a different class, doubtful that she would get the

Same response.

00:48:54:22 T --- And 1 thought my second period would be
kind of tough, "cause i1t"s all kids who"ve had algebra at
least once or twice.

00:49:00:15 T I have one senior in there. 1t"s her
fourth time through.

Chapter 4 203 Gail Hood



00:49:04:04 TN And they®ve really got into it. They were
pretty disappointed- 1 said okay, well we"re done at the-
with the board work, . ..

00:49:13:02 T But a few kids were, "When do we get to do
that again? |1 liked those."™ Figuring out the binomials.
00:49:18:15 T 1 said, "Okay, you liked factoring.'” That
was interesting. So it was fun.

00:49:23:10 T It was exciting for me to try it, as a- you

know, just- what®"s a different way that I could show them
using some ideas | picked up from the video? (V.1.P.3)

The content and pedagogy team recognized that they needed to provide a formal way
for course participants to share their ideas on ways they may change their teaching as a
result of completing the course. A final task, Reflecting on your teaching, was added
into the Reflections topic so that participants using any of the flexible delivery options
could share their experiences. The task, as shown in Table 4-51, encouraged participants
to think about changes that would increase students’ mathematical thinking at a general
level, then how they may implement these changes, and, finally, to report back to the

group after implementation.

Table 4-51 Reflections Task 2

T _R.2 Task: Reflecting on Your Teaching

Cycle 2 | None
Original

Cycle 2 | 1. How can I change my lessons to increase students’ mathematical thinking?
Refined After reflecting on what you have learned from exploring the lessons in this course, what
changes could you try in your classroom to increase student mathematical thinking? Include
the strategies you would use to maintain the level of complexity of problems you pose.

2. Applying the changes.
How, exactly, will you go about making the changes you describe above? Think of a lesson
you have coming up - how would you apply these changes?

3. Implementing the changes.
If you have the opportunity, try the changes you described in question 2 in your classroom.
Describe what happened. Was it as you expected?

4.5.3.5 Summary of content and pedagogy Cycle 2
As discussed previously in 4.4.3.8, Question 5 in Questionnaire 2 asked participants to

rate each section of the course in terms of interest and usefulness (Q2.5). Five levels of
ratings were provided: 5=Extremely; 4=Very; 3=Undecided; 2=Somewhat; and 1=Not
at all. Table 4-52 below shows mean values of each measure by course topic for each
pilot group. In the following tables and discussions, Pilot 1 has been included for
comparative purposes. Note that for both Cycles 1 and 2, the topic Introduction
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contained very little information as it was still being developed and so will not be

discussed at this point.

Table 4-52 Questionnaire 2.5

Q2.5 Please indicate the extent to which you found each course section:
Measure Interesting (Mean) Usefulness (Mean)
Group Pilot1 | Pilot2 | Pilot3 | Pilot1l | Pilot2 | Pilot3

n=11 n=8 n=9 n=11 n=8 n=9
Introduction 4.0 3.4 2.8 3.7 3.7 2.8
Initial exploration 4.1 3.0 3.2 3.9 3.6 3.3
TIMSS Video Up Close 4.0 3.7 3.6 3.7 3.7 3.3
Case 1 - Japan 4.7 4.9 4.9 4.4 4.3 4.7
Case 2 — Hong Kong 4.0 4.9 4.5 3.8 4.0 4.3
Case 3 - Switzerland 4.3 3.4 2.8 4.0 3.1 3.0

Initial exploration was not scored as highly on either measure by Pilots 2 and 3.
However, usefulness did score higher than interest for these groups. This could be
interpreted as having fulfilled its functions of preparing the participants for the
following cases and simulating the process used by the researchers. The topic TIMSS
Video Up Close scored similar mean values for all groups on usefulness and interest.

Cases 1 and 2 scored highly for both groups on both measures. In both groups only one
person scored a 4 for the interest level with Case 1- Japan, the rest of the participants
rated it the top choice, 5. This was the same for Pilot 2 with interest for Case 2, while
for Pilot 3 four people gave interest a 4 rating and the rest a 5. Usefulness did not score
as highly with any of the groups for Case 2, but, while individual scores varied more, all
means were close to the “very useful’ rating. Case 3 did not score as highly on either
measure with Pilots 2 and 3 all means being close to the ‘undecided’ or middle mark.

These results were not surprising for the content and pedagogy team. The consistently
high scores for Case 1 reflected the very positive reaction demonstrated by most
participants to the lesson overall both its content and pedagogy. Case 2 presents a very
different teaching style and the mathematics is challenging for some (see 4.5.3.3 for
more discussion on this). However the style of teaching is in many ways more familiar
to the participants. The range of responses about Case 3 was greater than for the other
cases. Pilot 2 ranged from 2 to 5 for interest and 1 to 4 on useful while Pilot 3 ranged 1
to 5 on interest and 2 to 5 on useful. It is also interesting to note that seven participants

from Pilot 2 responded to the questions on Case 3 although only six of them had
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completed the tasks and forum (Table 4-49) — it is presumed that all watched the lesson.
The differences in the reaction to Case 3 may be partially explained by comments made
during the debriefing sessions. The first excerpt concentrates on the questioning
techniques in each case.

00:57:50:27 TN It seemed to me that both Japan and Hong

Kong used some very classical questioning techniques that
they- they were driven by the questions,

00:58:01:17 T rather than necessarily giving any answers,
but 1t was always the question back at them.

00:58:07:10 T Let the- the student reflect and respond;
ask another question.

00:58:19:10 T I guess in the Switzerland scenario, there
was almost no questions. ™"Here"s the problem; solve the
problem_"

00:58:28:20 T And in fact, when he ran into problems with

that one child, who questioned the response on the board, no,
he just said: "No, this is the correct answer."

00:58:39:19 T He didn"t turn around and question the
student, to get from them what they were thinking about.
V.2.P.2)

The more obscure pedagogy of the Swiss lesson proved to be a problem for some
participants and the use of geometry within an algebra lesson an eye-opener for others.

00:09:01:15 ™™ I didn"t understand what the Switzerland
lesson was all about.

00:09:04:14 T I could understand, you know, we could have
line links for X, Y, and Z.

00:09:10:21 T And we could- we could come up with three X
and minus Y and plus Z and all those different combinations,
00:09:17:14 T but I had trouble connecting that to the

idea of a variable. (V.2.P.2)

00:10:01:02 TN But just the idea of using the compass to
lay off the lengths was-
00:10:05:29 TN Was, to me, a good geometric technique.

V.2.P.2)

00:00:11:01 T Obviously their- their approach to
mathematics is very geometric.

00:00:15:01 T "Cause, | mean, they"re sitting there with

compasses, measuring things, (V.1.P.3)

Question 7 in Questionnaire 2 asked participants to rate three critical aspects of the
course as: 5=Extremely helpful; 4=Very helpful; 3=Undecided; 2=Somewhat helpful; or
1=Not at all helpful (Q2.7). Table 4-53 below shows mean values for each aspect for
each pilot group. The modes and medians (not shown in table) for each factor were 4,
‘very helpful’, for all pilot groups.
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Table 4-53 Questionnaire 2.7

Q2.7 Indicate the extent to which the tasks and forums helped you
Pilot 1 | Pilot 2 | Pilot3
n=11 n=8 n=9

In understanding the content of the course 4.2 4.1 3.6
In learning a fra_mework for the analysis of 39 38 36
classroom practice

In applying the content to real classroom
situations

Group

4.1 3.5 3.8

These statistics continue to support the observation from the first cycle (4.4.3.8) that the
tasks and forums within the cases, and the repetition of cases, is supporting participants
to develop their analytical skills and transfer them to their practice.

Table 4-54 below shows responses in each group to the question on whether or not

participants learned anything new about mathematics.

Table 4-54 Questionnaire 2.9

Q2.9 Did you learn anything new about mathematics?
Group Pilot 1 | Pilot 2 | Pilot3
n=11 n=8 n=8
Yes 10 4 7
No 1 4 1

Six participants added (optional) comments to this question. Two of those who
responded in the negative wrote “No — just ideas of how to teach it better” (Q2.9.P.2.1)
and “I am not sure if there was new information but the studies allowed for reflection on
personal teaching style” (Q2.9.P.2.6). The other comments were similar, focusing on
how the course had made them reflect on, or become aware of different aspects of
pedagogical content knowledge. All Pilot 3 participants who responded ‘yes’ added
comments. Like Pilot 2, they mainly focused on the pedagogy referencing the new
approaches, multiple solution methods and different lesson structures (Q2.9.P.3.2, 3, 4,
6, 8, 9).

4.5.4 Implementation
This cycle was the first where one group completed the course totally online without

any face-to-face meetings to set-up the technology and register onto the LessonLab site.
As this was the way the course would initially be offered, the experiences of

participants in this group, Pilot 3, were critical to the implementation team.
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4.5.4.1 Forums
In the final debrief session held with Pilot 3 the role of forums was raised by one of the

participants. Not unexpectedly, the forums did provide a means for the online group to
share their thoughts at the end of each case. They discussed the possibility of having a

general forum that was active from the start of the course where participants could, for
example, ask each other questions, add general comments or raise issues. Some likened
this to a chat room or bulletin board.

All of the development teams — content and pedagogy, technology and implementation -
discussed the idea of a general forum, how it may be used and managed, but at this
point it was decided not to add it inside the course. It was agreed that the general forums
currently available to all groups in the workgroup area of the portal, and created and
managed by facilitators, would be a better place for such discussions. The
implementation team added this to their list to be included in the facilitator training.

The researcher raised the question of changing the last question in the Getting your feet
wet task into a forum. The task had four similar questions related to the opening
segments of lessons from four countries and the fifth question asked participants to
compare the four segments.

00:07:33:10 TN A forum there would®ve matched the format

of the other parts a bit better.

00:07:38:10 T "Cause- well, (inaudible) miss the whole

Japanese forum and (look back) later. You know?

00:07:43:03 T But 1T I have a forum there, 1 would"ve

known to expect something.

00:07:46:06 T And the sharing was kind of nice. Just to
see what particular things and what responses-

66;07:52:28 TN I found 1 went back and checked the forums
more than 1 did the (responses). (V.2.P.3)

Participants here indicated that they tended to revisit forums more than reading the task
responses from other participants. Further, they found the sharing to be very positive.
This latter point was one of the main objectives in including forums at critical points in
the course and was believed by the designers to be especially important for totally

online delivery.

The participants raised an important point in the above discussion that a forum in this
introductory unit would have not only better prepared them for those in the video cases,
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but would have aligned the formats of the topics more closely. In fact this was very
insightful as this was one of the core purposes and guiding principles of Initial

Explorations.

45411 Refinements — Getting your feet wet
As a result of observations and discussions with the participants of Pilot 3, the designers

decided to change question 5 of the task Getting your feet wet into a forum as follows.

Table 4-55 Initial Explorations Forum

T_IE.1 Task: Getting Your Feet Wet

Cycles | 5. Final Question

1 & 2 What are the major similarities and differences that you noticed among the four lesson clips
Original | yoy watched?

F_IE.1 Forum: Initial Explorations

Cyc_le 3 FORUM: What are the major similarities and differences that you noticed among the
Refined | four lesson clips you watched?

Now that you have watched the opening segments of lessons from four countries, what have
you noticed?

4.5.4.2 Participant Course Guide
Since Pilot 3 did not have an initial face-to-face meeting, nor contact with a facilitator

while taking the course, they proved to be an excellent source of ideas on what on
support materials were needed in a course guide. When asked in the debriefing about

critical resources, their first response was about the usefulness of the lesson graphs.

00:09:11:15 TN The lesson graphs were fabulous. ..
00:09:18:00 TN I could never have figured out the Swiss
lesson without I1t...

00:09:28:09 TN I mean, 1"m sorry, 1°ve taught geometry...
00:09:30:24 T 1"ve taught algebra for 22 years. 1 could
not figure out that what he was doing had to do with
variables, at first.._.

00:09:48:05 TN And even for the lessons. We didn"t watch
the whole lesson- 1°d be kind of saying: "Oh, where are they
going from here?" 1 was really curious...

00:09:52:29 T And 1 went to find out how to go see the
rest of the lesson.(V.1.P.3)

The majority of participants in this group indicated, as in the above discussion excerpts,
that they used the lesson graphs both to get the bigger picture of the structure of the
lesson and to understand details of the lesson such as its mathematics.
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On the question of technical help within the guide, the participants suggested a
frequently asked questions (FAQ) page to help with details such as enlarging the video,
checking progress, saving responses, navigation and solving basic technical problems.
On the last point they indicated that they generally liked to try to solve problems
themselves before calling technical help. Many of these technical issues and possible
solutions have been discussed in the technology section of this cycle (4.5.2). The
implementation team had responsibility for the printed course guide while the
technology team was responsible for the online help and the software features designed
to support users.

45421 Refinements - Course guide
The implementation group continued to design material for the course guide. The guide

needed to provide enough support for participants, particularly those taking the course
fully online, but not to replicate too much of the online course. As explained previously
(see 4.3.1), Cycle 2, with its two pilots, was originally expected to be the last testing
conducted, so, by the time of Cycle 3, the course guide was ready to be sent to
participants as their main support for accessing and completing the online course. This
provided the opportunity to test the guide in situ.

4.5.4.3 Task/Forum table
As has been discussed in the technology section of this cycle, several participants had

problems with navigation and keeping track of the work needed to be done and the work
completed. The researcher discussed this in her report to the development teams after
Pilot 3.

In the first letter 1 sent out, I included a table with suggested times for each section
of the Course. They found this a great help and used it extensively. ...They would
like to have had an idea about tasks/forums in each topic before they started and
also to have something up front to show their progress (Jim S has suggested this in
the past).

So my recommendation is that we include such a table in the Introduction section
that gives the topic with associated tasks and forums and status of each for the user
(not started, in progress, complete). Each task or forum should have a link to the
page on which it appears (not directly to the task as people may skip content and
instructions). Those who wanted to revisit the tasks had problems finding them in
the course as it is currently. (Email Researcher Dec 17)
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45431 Refinements — Course planner
A linked table, Course Planner, was designed and added to the Introduction topic of the

course before Cycle 3. It was designed to give participants an overview of the scope of

the course, and provided a quick way to navigate to the interactive components.

LESSONLAB
ORIGI RE

mins Explorations of Algebra Teaching

WIDED 5TUDIES

HELP CONTACT US PORTAL SET ¥YIDEOD MY PROGRESS GO TO BUILDER

TIMSS Video Studies: Explorations of &lgebra Teaching MPrevDage) NextPagew)
A
Course Topics INTRODUCTION b
G- Introduction Course Planner 547
S Title
i Course Goals Introduction
C [+ i
ourse Learvisw * TASK: Tell Us About Yourself
Initial Explorations
o TIMSS 1995 to 1999
[ Initial Explorations * TASK: Getting Your Feet Wet _ _
[ (| TIMSS 19989 video Study Ug * FORUM: What are the major similarities and differences that vou noticed
armondg the four lesson clips you watched?
F-[]Case 1: lapan
[ [T]Ca=e 2: Hong Kong
E{)@men € Brfimaiend TIMSS 1999 Yideo Study Up Close
E[JReflections W
B[ Facilitatar Resaurcas *+ FORUM: What did you find interesting or surprising in the research?
Course Outline
Course Resources Case 1: Japan
Course Mermbers #+ TASK: Introduction to the Problemn: Japan
* TASK: Exploration: Japan
L Set My Video Location * TASK: Analysis: How the Japanese Lesson Unfolds
* FORUM: Did the teacher in the Japanese lesson sengsge the students in
My Progress rmathematical thinking?
- Reports
Case 2: Hong Kong SAR
< | > v
Workgroup: Algebra Course Pilot 1 [ Next Page |

Figure 4-12 Introduction: Course Planner

A task and forum checklist was also designed for the course guide. It provided more
details with each question listed for each task and with check boxes for participants to

tick when they had completed draft and final responses.

4.5.5 Evaluation — General Cycle 2
At the debrief, apart from discussing the ideas they had tried with their classes, the Pilot

3 participants also talked about how the course had made them think about their
profession. They discussed how teachers, after many years, can become over familiar
with the content and pedagogy that they teach and how this can lead to a level of
comfort that lacks new challenges and excitement. The video cases provided different
perspectives that made them think about opening their classrooms and sharing ideas.

00:46:45:20 T Because what happens is, you get kind of
lackadaisical about stuff.

00:46:48:20 T But this was really good to see different
countries ...

00:46:53:00 T But just inside of your own school, iIt"s

really an important technique to do it.
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00:47:10:22 T ... asking for someone®s help. Maybe they
have a better way of showing it and be a little more open.
00:47:16:05 TN (inaudible) interesting. This morning,
Kenny and 1 were ... what are you trying?

00:47:-22:05 TN It was good. (V.1.P.3)

All groups during both cycles commented frequently on the differences in countries’
curriculums and in particular, between the amount of work expected to be covered in
their lessons compared with the lessons in the cases. They also discussed other observed
differences:

00:52:55:20 TN Did you notice the phone never rang.
00:53:02:18 TN And the night 1 watched that, the next day
I went in and the first period | had Fifteen phone calls.
00:53:11:15 M1 There aren”t interruptions during class
time In Japan. It"s not allowed.

00:53:13:22 TN No. No, but in Switzerland there weren®t
and in Hong Kong there weren"t.

00:53:16:19 M2 Most countries don"t have phones in their

classroom.

00:53:19:02 TN There were no office summonses.

00:53:36:20 T ... And I had four of them during my lesson
in sixth period today.

00:53:44:02 T We were going great, but four times | had

to stop (V.1.P.3)

One of the facilitators pointed out that cultural surprises work both ways.

00:53:20:14 M1 In fact the Japanese teachers have watched
video of U.S. teachers,

00:53:24:00 M1 and ... the first time they heard an
intercom announcement,

00:53:28:19 M1 they were like, "What is that? Wait. Stop
the tape. What is that? ... There"s a voice that comes into
their classroom in the middle of teaching”.(V.1.P.3)

Responses to a question on how they would describe the goals of the course to someone
else (Q2.6) included “show teachers different learning styles ... and also have teachers
reflect on their own teaching style...” (Q2.6.P.2.3); “... Provide thoughtful interaction
between colleagues” (Q2.6.P.2.5); and “... an opportunity to step into a classroom in
another country” (Q2.6.P.3.9). These responses and the transcript excerpts above
illustrate that the cases provided opportunities for the participants to increase awareness
of their practice and, by observing and analyzing other classrooms, become serious

learners in their profession (see 2.5.2.3).

As for Cycle 1, all participants in Cycle 2, Pilots 2 and 3, said they would recommend
the course to a friend and, if invited, take a similar course (Q2.12 and Q2.15).
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4.5.6 Summary of refinements from Cycle 2
Table 4-56 below provides a brief summary of the main refinements made as a result of

the testing conducted in Cycle 2. These changes were implemented ready for Cycle 3.

Table 4-56 Refinements from Cycle 2

Support
materials

Continue to refine technology support materials both text and online help in course

Course Guide

Continue to select material for inclusion in participants’ course guide

Introduction

Design and add Course Planner, table containing links to all task questions and forums

Initial Change question 5 of the task Getting your feet wet into a forum
Explorations
TIMSS 1999 Add two examples to the research topic to illustrate the implementation of Making
Video Study Up | Connections problems and how the classification may be maintained or changed at this
Close point.
Reflections Change task Reflecting on mathematical thinking
Change the emphasis in the initial question from Making Connections classification to
students’ mathematical thinking
Reflections Add new task Reflecting on your teaching

The task will have three components

9. How can I change lessons to increase students’” mathematical thinking
10. How will I change?

11. What happened?
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4.6 Cycle 3
As was mentioned in 4.3.1.4 above, Cycle 3 was conducted fully online with a

facilitator guiding the experience. Since there were no face-to-face meetings planned at
all with this group, known as Pilot 4, participants were able to be drawn from across the
US. Thus this closely paralleled the initial implementation method planned for the
course — individuals signing up to do the course totally online wherever, whenever, with
or without facilitation. It was proposed that the implementation of the course would
become more flexible at a later date with blended variations being conducted by trained

facilitators at a district level.

Stage 3

Cycle 1
Testing group: Pilot 1
Technology
Content & Pedagogy
Implementation
Refingments
Cy£ 2

Testing groups: Pilot2 & 3

Analysis of Development of Technology Reflection to
Practical Problems solutions Informed Produce “Design
- - Content & Pedagogy AT
by Researchers and by Existing Design Implementation Principles” and
Practitioners in - and Principles and Refinements Enhance Solution
Collaboration Technological Implementation
Innovations
Cycle 3
Testing group: Pilot 4
Technology
Content & Pedagogy

Implementation
Refinements

Refinements of Problems, Solutions, Methods and Design Principles

Figure 4-13 Cycle 3 of Stage 3

Originally it was expected that there would only be time for two cycles of testing
incorporating three different implementation methods, but the opportunity for this cycle
arose when the date for the release of the TIMSS Video Study findings was delayed. It
was always planned that the course launch would coincide with the release of the
findings. Intel Foundation funded the extra cycle thus providing the means to test the
course with the modifications from Cycle 2; the course guide; and the online ordering
and distribution system that had been developed at LessonLab. It was also an
opportunity for the recently-trained facilitator to experience working with a group in the
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online platform; to tryout the facilitator tools; and to receive and give feedback on the
role, before the launch.

The outline of the course for this cycle is shown below. It had seven topics, 12 online
tasks (3 in each case) and four forums.

» Introduction
» Initial Explorations
¢ Getting your feet wet (Task)
& What are the major similarities and differences ...?(Forum)
» TIMSS 1999 Video Study Up Close
» Case 1: Japan
¢+ Content
» Introduction to the problem: Japan (Task)
¢ Exploration
= Exploration: Japan (Task)
+ Focus on content
¢ Analysis
»  Analysis: How the Japanese lesson unfolds (Task)
= How did the teacher engage the students in serious mathematical thinking? (Forum)
+ Viewpoints on the lesson
Case 2: Hong Kong
Case 3: Switzerland
Reflections
¢ Reflecting on mathematical thinking (Task)
¢ Reflecting on your teaching (Task)

Y VYV

4.6.1 Participants’ backgrounds
Twenty-nine participants, ten male and nineteen female, in Pilot 4 responded to the

demographics survey, Questionnaire 1. The large number of respondents made it
necessary to group the data rather that using the individual data as shown in the other
cycles (4.4.1 and 4.5.1). In Table 4-57 below, the years of teaching have been grouped
into intervals of five years and the number in each cell indicates the number of

participants for each teaching level within each time interval (Q1.8.P.4).

Table 4-57 Mathematics teaching experience Pilot 4

8. Not counting this year, what is your mathematics teaching experience?

Years 0-4 5-9 10-14 | 15-19 | 20-24 >25 Total
Elementary 2 1 3
Middle 7 4 4 2 2 19
High 9 4 3 1 17
College 2 1 1 4
Total 20 10 7 2 0 4 43
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The totals given in the rows and columns in Table 4-57 indicates that many participants
had taught at more than one level during their careers. Twenty-seven of the twenty-nine
participants answered this question. Twelve participants had taught in two levels and
two in three levels with the majority of these in middle (12) and high (12).

As with the mathematics studied, the number and variety of responses on the subjects
studied at tertiary level (Q1.10.P.4), required the researcher to group the subjects into
six categories as shown in Table 4-58 below. Note that several participants included
more than one response to each sub-question hence some totals exceed the number of
responders (29).

Table 4-58 Subjects studied at tertiary level Pilot 4

10. What was your:
. . . Other Other
Maths Education | Sciences Admin (Maths) (Non-maths)

College major 17 8 4 8
College minor 6 5 4 2 4
Gri_id school 3 19 4 2 2 1
major

G_rad school 1 3 1
minor

As with the previous cycles, the majority of participants were well qualified in
mathematics and education. Only four of the 29 did not study any mathematics or
science at tertiary level but all of these participants did have education subjects.

The majority of Pilot 4 participants were regular computer users both at school and
home (Table 4-59).

Table 4-59 Computer usage frequency Pilot 4

Computer usage School Home
Rarely 2

Once a week 2
Every other day 2 5
Once a day 7
More than once a day 24 15
Total 27 29
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Table 4-60 Type of internet connection Pilot 4

Internet connection School Home
DSL/Cable Modem 10 16
Dial-up 11
Ethernet 9 1
Not sure 6

Don’t have internet access 1
Total 25 29

Twenty-two participants in Pilot 4 had access to PCs at school and nine to Macs (three
to both). At home twenty-six used PCs and five Macs (two used both) (Q1.4.P.4).
Connections to the internet were not fast for many of the participants from home with
11 of the 29 having dial-up (see Table 4-60). So long as the participants changed the
source of the video for the course and accessed it locally from the CD-ROM resource,
this should not have caused any problems.

As with the participants in Cycles 1 and 2, those in this cycle had the qualifications,
teaching experience, and technology experience and access to enable them to participate

in the pilot in an informed, engaged and constructively critical manner.

4.6.2 Technology
No major changes were made in the technology area from the last cycle. Continuing

improvement to the online help and refinements to the process of handling help desk
calls were ongoing for the group.

4.6.2.1 Online ordering system and materials distribution
As mentioned in 4.3.1.4, this cycle also tested the online database for ordering the

course and the materials distribution process, both developed at LessonLab. Therefore
Pilot 4 participants were required to order and pay for the course online and wait for the
course materials to arrive before registering online and gaining access to the course.
Ordering the course was handled by LessonLab software locally but to pay for the

course materials online, users were redirected to a secure third-party provider.

The plan was to have participants start the course together, so, to cater for expected
(small) differences in the time taken for the materials to be received, a mini-online
course was developed. This course was available as soon as participants registered and
it enabled them to try the software while waiting for the assigned starting date. The
mini-course included the reflection on mathematical thinking task from the course.
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Apart from making participants familiar with the videotapes, answering online tasks,
and saving responses, an additional objective of including this task was to see if an
effect of the course could be measured using pre- and post- testing.

The ordering system worked well as did the packaging of materials. However, problems
were found with the distribution, by regular mail, of the materials with some of the early
orders not being received in time for the pilot. Finally many of the materials had to be

resent by courier.

The failure of the course materials to arrive on time resulted in many Pilot 4 participants
not completing, or even starting, the course. Thirty-four people ‘ordered’ the course; 29
returned the demographics survey sent out with the ordering instructions; 20 started the
course completing the Getting Your Feet Wet task (the first major one in the course); 14
finished the reflections tasks (mathematical thinking and your teaching); but only 12
completed the final evaluations that were sent at the end of the course.

4.6.2.1.1 Feedback on ordering system and materials distribution
An extra questionnaire was given to participants in Cycle 3 for feedback on the ordering

and distribution system. Unfortunately this was part of the final evaluation so only 12
people, as mentioned above, completed it. Even so, the data highlights aspects of the
preceding discussion.

Two questions focusing on the participants experience and confidence with buying from
the internet need to be considered in light of the timing of the cycle — early 2003. This
was very early in the history of internet shopping and many of the security features of
current sites had not been developed. To the question “Do you purchase goods or book
services over the Internet (online)?” one participant answered never, ten answered
occasionally and one answered frequently (Q3.1d.P.4). To “Were you
comfortable/secure supplying the information over the Internet?” nobody selected not at
all and only one person chose a little insecure (Q3.1b.P.4). Of the other eleven positive
responses, three were okay, four selected quite comfortable and four very secure. While
the respondents represented only about a third of the thirty-four who had ordered the

course online, no other negative feedback was received regarding the online process.
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All respondents found the online order interface to be clear (2 okay, 5 quite clear, and 5
very clear) (Q3.1a.P.4). The problem with the delivery time for course materials was
evident even in this small group who did complete the course and feedback process
(Q3.2a.P.4).

Table 4-61 Time taken for materials delivery Pilot 4

From the day you ordered the Course the
materials arrived in approximately:

1-3 days 3
4-7 days 4
>7days 5

Table 4-61 shows that only a quarter of this group received the materials within three
days of ordering online, although they were sent from LessonLab on the same or next
business day after the order was received. The materials took more than a week for five
of the twelve respondents. This spread is further evidenced by the dates that the online
tasks were completed. The range for the task in the mini-course was from February 9 to
March 3 with 26 participants submitting responses. The range for the first task in the
Algebra course was from February 12 to March 6 with 20 submissions. The consent
letter sent to participants on February 1 indicated that the expected time for the course
being available was February 7. The other critical deadline was the finishing date as any
refinements resulting from this cycle had to be ready for when the TIMSS Video Study
findings were made public, as discussed earlier (4.6). Originally the course completion
date was March 3 but it was later agreed to leave it opened until March 7. As can be
seen by the task completion dates above, some people were just getting onto the mini-
course by the first set date and others did not complete the first task until the day before
the course had to be closed.

4.6.2.1.2 Refinements — Materials distribution
After the delays caused by using the regular postal system in Cycle 3, it was agreed that

the course guide and CD-ROM would be couriered to participants in the future.

4.6.2.2 Using the software
As with the participants in the three cycles, it was expected that for the majority of

people signing up to take the course once it was released, this would be their first
experience participating in an online course. Apart from the challenges of using
technology, experience in using the interactive tasks and forums with previous groups
and the groups in this research had shown that, the first time participants saw their
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completed task responses online amongst the group’s responses, many were a little
shocked even though this feature had been explained. At first all they noticed were their
mistakes such as typos and poor expression, but once they moved beyond this hurdle
they could see the value in sharing their thinking and seeing other points of view.

4.6.2.2.1 Refinements - Using the software
To help address this problem in a non-threatening way and to provide a direct way for

users to learn more about the software and its features, it was decided to design a new
page Using the Software in the topic Introduction (see Figure 4-14). A practice task,
Tell us about yourself, was embedded in the screen to give participants practice in the
two stage process of saving task responses, draft and final, and in accessing all the

group responses.

International Perspactives
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responses by opening the task and clicking the All Responses button at the top of the
window and selecting By Question or By Author, &

Figure 4-14 Introduction: using the software

This task also satisfied the first two stages of Salmon’s five stage model for successful
online learning as detailed in 2.5.6: ‘Access and motivation’ and ‘Online socialization’.
To be at the point of responding to this task, participants had set-up the software
successfully, registered to gain access to the course and reached this point in the course.
Once they followed the online instructions they would enter their information and read
other responses within the group. Participants were now members of the online

community that would move through the course together, sharing and discussing ideas.
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This idea also satisfied the wish list of one participant in Cycle 3 whom, in response to
the question on whether there was something else you would add to the course to make
it better, replied “Course member intros or brief background bios ...” (Q2.14.P.4.3).

Table 4-62 Introduction Task

T_IN.1 Task: Tell Us About Yourself

Post Where, what and whom do you teach?

Cycle 3 Share with others in the group brief details about yourself. When you have finished, click the

SAVE AS DRAFT button (you can edit your answer). Then click the SAVE AS
COMPLETE button to submit your response to the group (this is your final answer and
cannot be changed). After this, you can use the ALL RESPONSES button to see what others
have written.

4.6.2.3 Summary of technology Cycle 3
In all cycles the biggest challenge for many participants was setting up their computers

and registering onto the site. The data in Table 4-63 showed that once through this
process the majority of users did not seem to have too many problems with the software.
In Pilot 4 four of the twelve respondents indicated that they found it a little or very
difficult to use the first time but after using it several times all found it not difficult with
the majority classifying it as quite or very easy. Two participants had problems using
the software on different platforms and so were restricted on where they could access
the course (Q2.1.P.4.7, 10).This did not stop them from participating but was limiting
and went against the objective of flexible delivery. Another participant did not have
sound on any of three computers and thus decided not to continue (Q2.1.P.4.11). This

problem reflects the state of computing at the time and would be unlikely to occur now.

Table 4-63 Summary data Questionnaires 2.1 & 2.2

| Pilot1 | Pilot2 | Pilot3 | Pilot4
How did you find using the LessonLab software the first time?(Q2.1)
Very difficult 2 0 3 2
A little difficult but not too bad 2 0 3 2
Okay 2 4 1 6
Quite easy 3 3 0 2
Very easy 2 1 2 0
How did you find using the LessonLab software after using it several times?
(Q2.2)
Very difficult 0 1 0 0
A little difficult but not too bad 2 2 2 0
Okay 0 0 3 2
Quite easy 3 4 1 7
Very easy 5 2 3 1
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On the question of needing help (Table 4-64), seven of the twelve respondents (58%)
indicated they did require assistance. Of these, the written comments associated with the
question indicated that four were general technology problems — a firewall stopping
video, an old operating system, problems downloading required software and an old
version of Real player on the school computer (Q3.3b.P.4.1, 4, 5, 11); one had problems
using two different platforms; and two had problems with the LessonLab software — one
user was already registered in a different LessonLab portal and was unable to gain
access to the portal containing the TIMSS Algebra course, and the other had minor

navigation problems.

Table 4-64 Summary data Pilot 4 Q3.3b

Did you require help with the software or
registration process from LessonLab or anyone
else? (Q3.3b)

Yes 6
No 5
Other 1

The need for such a high level of support during the initial set-up and registration
process continued to concern the technology team. However it was expected that as
more people in general accessed the internet and computers improved these problems
would decrease. The team continued to work on the startup CD-ROMs, the helpdesk

system, and the online help.

4.6.3 Content and pedagogy
The content and pedagogy of the course did not change significantly after Cycle 2

except for question 5 in Getting your feet wet task being turned into a forum, and the
task, Reflecting on your teaching,being added to the Reflections topic.

4.6.3.1 Getting your feet wet forum
Changing the last question in the Getting your feet wet task to a forum was initially the

suggestion of the totally online group in Cycle 3. They wanted the opportunity to
discuss the four lesson segments they had watched and commented on in the preceding
task questions, something that had occurred naturally in the face-to-face sessions of the
other groups. One way of measuring the effectiveness of the change is to compare the
number of responses and the codes generated within each between question 5 of the first
three pilots and the forum of Pilot 4.
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Table 4-65 Getting your feet wet Q5 and forum

Pilot 1 Pilot 2 Pilot 3 Pilot 4
# Responding to GYFW task 11 10 7 20
# Completing Q5 or Forum 7 7 7 18
% Completing Q5 or forum 63% 70% 100% 90%
Total # codes 33 50 57 266
Mean codes/respondent 4.7 7.1 8.1 14.8
# of SD3 codes 8 20 36 54
# of SD1 & SD2 codes 22 17 7 28
% of all SD codes 91% 74% 75% 31%

Figures in the first three rows of Table 4-65 show the numbers of participants in each
pilot who completed Q5 or the equivalent forum and these as a percentages of the
number who responded to any part of the Getting your feet wet task. It is interesting to
note that these figures were substantially higher for both the totally online groups, Pilots
3 and 4.

All responses were coded using the codes discussed previously in 4.3.3.1. Each assigned
code corresponds to a different idea, reference or opinion in the response and hence the
greater the number of codes assigned, the more substantial the response. The mean
number of codes per respondent show that the forum used in Cycle 3, Pilot 4, generated
14.8 codes on average per respondent, while two of the other groups answering the
equivalent question, generated less than half of this (4.7 and 7.1) and the third, Pilot 3,
only just over half at 8.1.

Pilot 4 participants had been assigned randomly into two groups for the testing cycle to
make them align more closely to the group sizes in Cycles 1 and 2. Ten participants in
each group had responded to the questions in the Getting your feet wet task. In the first
group nine participants contributed at least one comment to the forum, with one of these
adding three comments. Nine discussion threads were started by this group — six had
only one comment, one had two and the last one three. Three comments were added by
the facilitator but none of the questions posed in these received a response. In the
second group eight participants contributed with five adding one comment each, one
adding two and one adding three. Five threads were started with, in order, 5, 4, 1, 2, 1
comments each. The facilitator did not add any comments. This group contained more
comments agreeing or disagreeing with previous postings such as a discussion on

whether or not the students were ‘engaged’ in the lesson.
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In the responses the discussions included not only comparative references to the videos
watched but also to the other resources included in the course, and in the case of the
lesson graphs, also in the course guide.

In three of the lesson graphs, the majority of the work was done individualy, while
one of the lesson graphs had the students working together and swapping
questions. (F.IE.P.4.5)

Even though this topic was the first where participants looked at teaching in other
countries, already there is evidence of teachers thinking about their own teaching and
new ideas. In the following quote the teacher thinks of manipulatives in a new way and
notices the way problems are used in the lesson. In the second quote, the focus is on the

way questions are used:

Australia was one of the most interesting since it used manipulatives in a way | had
not thought of to introduce a topic. | appreciated the problems given in each lesson
as a way to develop an idea. (F.IE.P.4.6)

There was one major teaching similarity to all four: once instruction started, the
teachers pushed the students by questions and not giving them answers.
(F.IE.P.4.1)

Many comments were made and written through all cycles linking back to a common
teaching practice in the US of giving the method followed by repetitious practise. It
appears in this forum again.

No teacher did multiple examples and then had students practice the skill just
demonstrated. (F.IE.P.4.8)

The next three comments come from one thread. An interesting point in the first
comment is student responsibility being couched in terms of “not’ getting to the end.
The response to this comment indicated the participant’s discomfort with the
explanation followed by the presumption that the students in the lesson must feel the
same way. The reaction by the first participant is to link back to the findings of the
TIMSS Study.

It was very interesting to see the different expectations for behavior in the
classrooms. | liked the Netherlands classroom however, because the ultimate
responsibility of not getting to the end of the chapter seemed to lie with the student.
(F.IE.P.4.18)
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In all the classrooms, it is clearly the student's responsibility to learn. But only in
the Netherlands classroom did the teacher defer to the book to facilitate student
learning. In the clip, the teacher never actually verbalized a complete explanation.
As | listened, I felt confused, so I suspect that the students were also confused and
making poor progress. (F.IE.P.4.16)

But how do you account for the fact that this is a high achieving country?
(F.IE.P.4.18)

The forum in the Initial Explorations topic was considered to work well and no
modifications were thought necessary.

4.6.3.2 Reflections - Mathematical thinking
The changes from Cycle 2 for the task Reflecting on mathematical thinking occurred

both within the task and in the topic TIMSS Video Study Up Close. In the task the
emphasis moved from making connections to mathematical thinking, and in the topic
examples of the change of intent of a problem were added.

In this cycle, 15 participants responded to this task within the course. On average, their
responses generated 10.5 codes compared with 4.7 for Pilot 2 (n=6) and 9.3 for Pilot 3
(n=6) (see 4.5.3.4). Obvious differences included more comments on the pedagogy seen
in the lesson (total of 26 comments compared with only one each for Pilots 2 and 3);
more annotated references on student thinking (total 25, one for Pilot 2 and five for Pilot
3); and 37 links to the videos, own practice, or research (nine for Pilot 2 and fifteen for
Pilot 3).

More participants in this cycle refered directly or indirectly to the change of intent, thus
satisfying the main objective of the task. One participant opened her response by talking
about the problem and how the students seem to understand the representation as a
variable expression written on the board but then “The opportunity for learning that
presents itself is tying in algebra with a real application, but the teacher does not use the
opportunity. The teacher is more interested in changing the constant when students do
not really have an idea of what the variable does. ...” (T.RF.1.P.4.14) Another
participant wrote “The teacher jumped directly into the abstract. She read students a
problem and then immediately provided them with an algebraic expression. ...”
(T.RF.1.P.4.2)
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4.6.3.2.1 Refinements — Reflections: Reflecting on mathematical thinking
While the participants in this cycle did seem to include more discussion on the US

lesson segment, as in the previous cycle emphasis tended to be on the suggested
changes. To encourage participants to do more analysis of the lesson the two parts of the
original task were separated and the refined task consisted of two questions, the first

focusing on the lesson segment and the second on possible changes.

Table 4-66 Reflections Task 1 Cycle 3

T _R.1 Task: Reflecting on Mathematical Thinking

Cycle 3 | How can the implementation of a problem encourage students® mathematical thinking?
Original In this U.S. lesson the teacher presents a problem to the class:

"You have an after school job. You make seven dollars an hour. But this week, you're busy,
you can only work two hours. But, next week you can work ten. So | am going to put up here
on the board, seven dollars h."

After a few clarifications, the teacher asks the students the following question:

"Say that job that | have represented up here. You get a raise. You now make seven fifty an
hour. How will that change?"
e Watch this segment of the lesson: (00:00:27-00:03:30 TIMSS 1999 Video Study
Mathematics - US Publi...)

Write a brief analysis of how this problem is taught in the classroom. How would you
change the lesson?

Cycle 3 | 1. How can the implementation of a problem encourage students’ mathematical
Refined thinking?

In this U.S. lesson the teacher presents a problem to the class:

"You have an after school job. You make seven dollars an hour. But this week, you're busy,
you can only work two hours. But, next week you can work ten. So | am going to put up here
on the board, seven dollars h."

After a few clarifications, the teacher asks the students the following question:

"Say that job that | have represented up here. You get a raise. You now make seven fifty an
hour. How will that change?"
e Watch this segment of the lesson: (00:00:27-00:03:06 TIMSS 1999 Video Study
Mathematics - US Publi...)
Because the students are asked to reason about the functions of the different parts of the
results, this problem encourages them to construct relationships between mathematical
procedures, concepts and facts, thus this is a high-level problem.
e Watch how the lesson unfolds: (00:02:55-00:03:30 TIMSS 1999 Video Study
Mathematics - US Publi...)
Write a brief analysis of how this problem is taught in the classroom. What
opportunities are created for students to learn?

2. How would you change the lesson?
If you could change something to improve students' learning opportunities, what would you
change and why?

4.6.3.3 Reflections - Your teaching
This was the first time participants had a formal means to share ways they thought their

teaching may change as a result of completing the course (0). The task consisted of
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three questions that moved from a discussion on possible changes through to how these
would be applied and then, if the changes had been implemented, provided the
opportunity to report back to the group.

Fourteen participants responded to this task with five reporting back after trying the
lessons and another reporting on general changes made to her everyday teaching as a
result of the course. This number surprised the development team as the pilot was
conducted over a very short timeframe and several of the participants were in teacher

professional development rather than directly in the classroom.

The range of ideas in the responses to the first question on changes to increase student
thinking was extensive. Many participants focused on the types of problems they would
use talking about complexity and multi-steps that would enable a variety of entry levels
and solution strategies. The presentation of the problems particularly using visual
models and a variety of representations to cater for different learning styles was high on
the list. Many participants planned to use more manipulatives in their lessons. Others
talked about making their lessons more student centered with students taking the lead in
solving problems and presenting solutions. Along this line, one participant felt she
always gave tools/methods to students before they needed them rather than, as in the
case of the Hong Kong lesson, letting them get to a point where the students recognized
that they needed something more to solve a problem. For others class management was
recognized as an issue with a tendency to try to fit too much into a lesson, becoming
sidetracked, and losing the focus of the lesson. The variety of lessons in the course had
obviously stimulated many ideas and reflections on the participants own classrooms.

As in question 1, when asked specifically how they would apply these changes in
question 2, the responses were detailed and diverse. Some participants gave specifics
about their lessons and topics —using “paper strips like the Swiss lesson to solve a
problem on a taxi cab ride” (T.RF.2.2.P.4.2); using “dice and playing cards for counting
and probability” (T.RF.2.2.P.4.4); “duplicate the Japan lesson for inequalities so will
need to think how I can get visual materials to represent the problem” (T.RF.2.2.P.4.5);
and, using “similar pedagogy of the Japan lesson, have students explore the areas of
rectangles with a given perimeter to lead to quadratic equations” (T.RF.2.2.P.4.13).
Others concentrated more on general pedagogical ideas such as working backwards in a
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statistics class by giving students a mean and median and having them create a data set
for the measures (T.RF.2.2.P.4.11); taking any lesson and making it more student
centered (T.RF.2.2.P.4.3); and engaging students in discovery instead of a
demonstration of the method followed by practise (T.RF.2.2.P.4.9).

Of the six participants who did have a chance to try their ideas, many reported success,
some were surprised at the outcome and some recognized there were some problems
still. The implementation of the lesson mentioned in the previous paragraph on working
backwards with the statistics the teacher reported “... In half the time | expected, the
students generalized the concepts of mean, median and mode. ... Students were
successful at more complex and difficult problems” (T.RF.2.3.P.4.11). Another
implementation resulted in some classroom management issues with the challenge of
keeping students on task with group-work but acknowledging that where this happened
there were great benefits (T.RF.2.3.P.4.9). One participant at first said she had not had
time to implement the changes but now planned every lesson asking “What can I change
for the students to learn more?” The response then went on to describe a lesson where
students explored similar triangles and came up with their own hypotheses on the

relationship between the lengths of the sides in sets of such triangles (T.RF.2.3.P.4.13)

One participant reacted quite strongly to the first question of the task “How can |
change my lessons to increase student understanding?” The response: “Interesting...
why are you assuming that my lessons aren’t designed to foster mathematical thinking?
... 7 (T.RF.2.1.P.4.1). After discussing his teaching and comparing his students with
those in the US segment, he continued “You would be better off asking about American
educational theory/policy and what | saw in those videos.” In question 2 on applying the
changes he started “What changes? As much as | didn’t like the implications or tone of
the first question in this set, I’m not really trying to be negative about any of this. There
are always ways that one can improve what’s going on ...” This participant is
demonstrating signs of reaching the final stage, Stage 5: ‘Development’, of Salmon’s
five step model as discussed in 2.5.6 (Salmon, 2000). At this point participants become
responsible for their own learning and will often start to question or challenge both the
materials and facilitator.
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4.6.3.4 TIMSS 1999 Video Study Up Close
The topic TIMSS 1999 Video Study Up Close as mentioned previously (3.2.3.6.3)

discussed how the study was conducted, illustrated selected findings from the study, and
included a list of resources pertaining to the research. The development team
deliberately did not add tasks or forums to this topic considering it instead as a source of
information that individuals or groups could explore in their own ways. However at one
of the first facilitator training sessions, the participants, who had all completed the
course previously, were adamant that they wanted a forum at the end of the topic. The
development team discussed this and agreed to make this refinement.

4.6.3.4.1 Refinements - TIMSS 1999 Video Study Up Close
The following forum was added to the course after all cycles of testing had been

completed and therefore was not part of the testing cycle.

Table 4-67 TIMSS 1999 Video Study Up Close Forum

F_TVS.1 Forum TIMSS 1999 Video Study Up Close

Cycle 3 | None

Post FORUM: What did you find interesting or surprising in the research?

Cycle 3 | You may also want to include questions you have as a result of reading the TIMSS 1999
Video Study Up Close material.

4.6.3.5 Summary of content and pedagogy Cycle 3
As discussed previously in 4.4.3.8 and 4.5.3.5, Question 5 in Questionnaire 2 asked

participants to rate each section of the course in terms of interest and usefulness (Q2.5).
Five levels of ratings were provided: 5=Extremely; 4=Very; 3=Undecided;
2=Somewhat; and 1=Not at all. Table 4-68 below shows mean values of each measure
by course topic for each pilot group. In the following tables and discussions, Pilots 1, 2
and 3 have been included for comparative purposes.

Table 4-68 Questionnaire 2.5

Q2.5 Please indicate the extent to which you found each course section:
Measure Interesting (Mean) Usefulness (Mean)
Pilots 1 2 3 4 1 2 3 4

n=11 | n=8 n=9 | n=11 | n=11 | n=8 n=9 | n=11
Introduction 4.0 3.4 2.8 3.7 3.7 3.7 2.8 3.5
Initial exploration 4.1 3.0 3.2 4.0 3.9 3.6 3.3 3.7
TIMSS Video Up Close 4.0 3.7 3.6 4.2 3.7 3.7 3.3 4.0
Case 1 -Japan 4.7 4.9 4.9 4.7 4.4 4.3 4.7 4.6
Case 2 — Hong Kong 4.0 4.9 4.5 4.5 3.8 4.0 4.3 4.5
Case 3 - Switzerland 4.3 3.4 2.8 4.1 4.0 3.1 3.0 3.9
Reflections 3.4 4.6
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The means for all topics were higher than average on both variables for Pilot 4. The
ratings on the three cases were high with Japan and Hong Kong being close to the top
end of the scale (extremely) and Switzerland close to rating 4 (very). This was pleasing
for the content and pedagogy team as in the previous cycle this case had rated
considerably lower close to the undecided point. Two responses did focus on the Swiss
case studies and these may give an indication as to why this case did not generally rate
as highly. “Switz bit long few places hard to follow” (Q2.5.P.4.1) and “I was enjoying
the course immensely until the last video. | really felt let down after the previous two
lessons.”(Q2.5.P.4.9). Overall the ratings were more even over all topics. It is
interesting to note that the Reflections topic was rated as average for interest but close to

extremely useful.

Question 7 in Questionnaire 2 asked participants to rate three critical aspects of the
course as: 5=Extremely helpful; 4=Very helpful; 3=Undecided; 2=Somewhat helpful; or
1=Not at all helpful (Q2.7). Table 4-69 below shows mean values for each aspect for
each pilot group. The modes and medians (not shown in table) for each factor were 4,
‘very helpful’, for all pilot groups.

Table 4-69 Questionnaire 2.7

Q2.7 Indicate the extent to which the tasks and forums helped you

Pilot 1 | Pilot 2 | Pilot 3 | Pilot 4
n=11 n=8 n=9 n=11
In understanding the content of the course 4.2 4.1 3.6 3.9
In learning a fra_mework for the analysis of 39 38 36 35
classroom practice

In applying the content to real classroom
situations

Group

4.1 3.5 3.8 3.7

These statistics continue to support the observation from the first two cycles (4.4.3.8
and 4.5.3.5) that the tasks and forums within the cases, and the repetition of cases, is
supporting participants to develop their analytical skills and transfer them to their
practice. In this cycle the measure for learning a framework for analysis of the
classroom practice is closer to the measure for Pilot 3 both of which are slightly lower
than Pilots 1 and 2. Only one participant added a comment to this question and it makes
a valuable point about the limitations of this question “Should ask separately thought
forums not done well at all” (Q2.7.P.4.7). The question was originally asked in the first

cycle when forums were not included and was modified to include forums when they
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were added to the course. In hindsight, more might have been gleaned if the questions

had been asked of both interactive tools individually.

Table 4-70 below shows responses in each group to the question on whether or not
participants learned anything new about mathematics.

Table 4-70 Questionnaire 2.9

Q2.9 Did you learn anything new about mathematics?
Pilot 1 | Pilot 2 | Pilot 3 | Pilot 4
Group n=11 | n=8 | n=8 | n=11
Yes 10 4 7 6
No 1 4 1 4

Sixty percent of respondents in Pilot 4 indicated they did learn something new about
mathematics. The written comments again often include reference to the teaching
methodology rather than specific mathematics. For example “I never really thought
about how powerful algebraic thinking can become through the use of simple models”
(Q2.9.P.4.4) and “I learned how to create physical representations of variables

contained in an expression.” (Q2.9.P.4.10).

4.6.4 Implementation
Apart from conducting this cycle of testing and refinement, the main focus for the

implementation group was evaluating the facilitation process and the latest course
guide.

4.6.4.1 Course Guide
This cycle was the first to have participants use the course guide from the start. Its

contents were designed, tested and modified before and during Cycles 1 and 2.
Questionnaire 3 included specific questions about the guide. The first question required
a simple yes or no “Did you read the course guide?” (Q3.4a). Ten of the twelve did use
the guide and, of the other two, one indicated in the optional comments that he had
skimmed parts of it (Q3.4b.P.4.1). The next question then asked participants to rate each
section of the guide for usefulness (Table 4-71).
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Table 4-71 Usefulness of Course Guide

4b. If yes, please indicate the usefulness of the following sections
and pages. (Q3.4b)
5 = Extremely 4 =Very 3 = Undecided 2 = Somewhat 1 = Not at all
Sections Mean
(n=9)
Introduction 3.8
Getting Started 4.3
Navigating the Course 4.0
Beginning the Course 4.1
Viewing and Analyzing the Case Studies 4.0
Spaces for Note taking 3.3
Pages
Course Planner 3.6
Task and Forum Checklist 2.9
Lesson Graphs 4.0
TIMSS Resource Pages 3.0

The mean values in the above table indicated that most content scored close to a very
useful (4) rating. Three were closer to the “undecided” measure — space for note taking,
task and forum checklist, and TIMSS resource page. The surprising one for the
implementation team was the checklist as this had been a request from the previous
cycle (4.5.4.3.1). The TIMSS resource page contained links to pertinent books, reports
and websites and was considered a valuable resource even though it was not scored
highly by this group, so it remained. Additional comments by participants did not
include any suggestions for extra material that the team decided to adopt. One suggested
adding the analysis of content to the guide (Q3.4¢.P.4.6). This had been debated
previously within the group but the final decision was that this should only be online as
its placement was critical to the overall design of the cases and that it could always be
printed. The course guide was not changed after this cycle.

4.6.4.2 Facilitation
As this was the first time a facilitator had worked with a totally online group, the third

questionnaire for this cycle included an evaluation on the facilitation. As discussed
previously in 3.2.5.4.4, the implementation team was responsible for designing the
facilitation training, materials and tools ready for the next phase of the proposed usage
of the course — at a district level with local facilitators.

As mentioned previously (4.6), this was the first time the facilitator, an experienced
mathematics teacher professional developer, had worked online. Tools had been

Chapter 4 232 Gail Hood



developed in the software for the facilitator such as group emailing and, in the forum
interface, the capability to add general comments at the top of the page and having the
facilitator name and role appear in bold within the forum discussion.

The experience of taking a facilitated online course was also new for most participants
in the group. When asked about this, ten of the twelve had not, two had. The responses
to the question “What was your experience with the facilitation process in the course”
(Q3.5b) elicited two “positive” responses (Q3.5b.P.4.7) and “Fine — you can work on it
in your own time” (Q3.5b.P.4.2). The other responses ranged from very negative “Very
disappointing. I only heard from facilitator 3 times — welcome to course; don’t forget to
save responses; reminder course closing” (Q3.5b.P.4.1) to indications that this was not
an important issue and did not affect their experience “I wasn’t sure it was always
useful to me — at times | felt as if | knew as much or more” (Q3.5b.P.4.8) and “I’m not
sure, email was nice” (Q3.5b.P.4.12).

The next questions for participants were “What types of facilitation would you find
helpful in this course?” (Q3.5c) and “Where and when would this facilitation be most
beneficial? (Q3.5d). Despite the responses to the previous question, the facilitator was
seen as crucial by many and the major points on the facilitator’s role were to stretch
participants thinking through thought provoking questions, to provide feedback one-to-

one, and to provide more focus and direction within forums.

These responses were considered carefully when the implementation team designed the
training and materials for facilitators. They also suggested extra software features and
resources for facilitators and worked with the technology team to develop these.

4.6.42.1 Refinements - Facilitator homepage
In a response to one of the questions on the last questionnaire, one participant wrote “...

| don’t know anything about her either. Is she a teacher?” (Q3.5b.P.4.3). The
implementation team agreed that this should be possible within the course and
suggested ideas to the technology team on ways the facilitators could ‘personalize’ the
course. The technology team designed and programmed a facilitator home page at the
front of the course that was activated and managed totally by facilitators. Later a share
page was added.
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The home page contained an area for uploading a picture and contact details of the
facilitator and another for displaying notes such as meeting times, work to be completed
and other group information. The share page enables the facilitator and group members
to enter notes or upload files, forums or electronic lesson plans for the group. The pages
in builder (Figure 4-15) and course (Figure 4-16) modes are shown below.
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Figure 4-16 Facilitator Home Page viewer mode

4.6.4.2.2 Refinements - Facilitator training
The facilitation training and materials followed the cycles of design-based research

overlapping with that of the course. The training consisted of an in-depth coverage of
the course content; modeled facilitation; and practice in basic technology skills. It also
dealt with basic requirements such as ordering the course for a group, distributing
materials and checking the work of participants who had enrolled in (and paid for) a
continuing education unit (CEU) from UCLA. As discussed previously, the facilitator
for the initial implementations was trained through Cycles 1 and 2 and then facilitated
Cycle 3. From this the original training was modified and prepared for further cycles of
testing and refinement. Two of these were held several months after this research had

been completed before the facilitator training was made available to a wider group

The training concentrated on the role of the facilitator as knowledgeable guide, rather
than as expert. Guidelines for online and face-to-face facilitation were provided along
with tips such as how to encourage participation and moderate forums, and different
models for delivery of the course with different blends of online and face-to-face
sessions were discussed. The facilitator guide, discussed below in 4.6.4.2.4 and the
online resources (4.6.4.2.3) provided support to the facilitators after they had completed

their training.
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4.6.4.2.3

Refinements - Facilitator online resources

One of the LessonLab software features was that access to topics and pages could be

opened to all users or just to facilitators or leaders. This enabled an online resource page

to be created for facilitators within the course. As the software was dynamic, resources

could be

added, removed or details edited as required by the builders of the course.

Figure 4-17 below shows a section of the resource page containing links for ordering the

course for a group and another for downloading a tracking spreadsheet.
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Report, Use the sarme link here. The Purchase Code is also used in participant letters below (see
Facilitator Course Guide for more details.)

tor A
You will be asked for username and password. These are:

Course Outline Username: facilitator =
e e Password: lesson

Contse HEmbes #® Order Course for a Group

= Set My Yideo Location
Forms for Distribution to Participants

~+ My Progress Cpen the appropriate form for your group, fill in the Purchase Code details and the last date for
purchasing CEU (before your Course finishes) and distribute to each participant either by email
—~+ Reports or printed copy.

# CEU OQrdering Directions
® Course and CEU Directions

Tracking Tasks and Forums Responses
Click to open the Excel tracking spreadsheet:

® Task and Forum Checklist

|
Workgroup: Algebra Course Pilot 1 - - e T [NextPager

Figure 4-17 Facilitator resources page
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4.6.4.2.4 Refinements - Facilitator guide
The printed guide designed for the facilitators incorporated an annotated user guide,

suggested implementation strategies, and other resources.

| Beginning the Course |

TIMSS Video Studies: Explorations of Algebra Teaching

Lesson Graph onOppost e
Page: Note fha PrivatePubic
work imes refiect the navige
tion otz provided in the
Irvcen of 1ha full Es=on

found In the Course Resources.

Siroe the “Eeting Your Fest
Wit teeks only rafer to the

opening segments of these

leagong, 1ha Lesson Graphs
provice a qI.IF:K owendew of

Bach BsEon,

&
2

Initial Explorations

I Getting Your Feet Wet

An exciting aspect of studying mathematics teaching in different countries
is peering inside mathematics classrooms from around the world, Every
classroom, even those within the same country, is sormewhat different.
But classrooms within a country share somea interesting features. There is
a kind of style and tone that characterizes the classrooms in the Czech
Republic, or Hong Kong SAR, the Netherlands, or any country. Each
country seems to have a distinctive fingerprint.

Imagine that you are a researcher watching lessons from some of these
countries for the first time. Enjoy the experience of being inside these
classrooms. Use the following pages to record your impressions as you
wiatch the clips associated with this task. A lesson graph for each lesson
is also provided to give context for the video segment you will be viewing.

O View the Australian lesson video

O Post aresponse to the task

Notes for Australian Lesson

Figure 4-18 Facilitator Guide: Initial Explorations

Figure 4-18 above shows a portion of a page on the Initial Exploration topic from the

facilitator guide. The body text and notes section were identical in the user course guide.

The notes at the side provided hints for the facilitator for this segment. The icons of the

videotape and the notepad alert the facilitator to interactive points in the course (these

were not included in the user guides).
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Extra pages such as in Figure 4-19 above, that are not in the course guide, were

coloured grey. The caution and evaluation points and extension ideas shown above were

preceded by the goals of the session and some focus questions.

TIMSS Video Studies: Explorations of Algebra Teaching

Extension ldeas: (Cant)

If yaiu were praparing ta teach the Hong Kong leeson in your classmoom, what
typae of guestions would you poss to students and haw wauld the questions
slizit mathematicd thinking amang students?

-

Imagine teaching thia lesson to your students; explain how youwould assees
studente’ understanding of tha mathematics in the lesson. Explain how your
assssement of the studants would besimiar or dffarant from what you ssw and
read about inthe Hong Kong lesson.

Caution/Evaluation Points:

* Ba ewara that people may focus an the more procedural aspects of this lesson
as compared to tha Japanees keason. Be prepared to pueh inthe whoke group
discussion for 8 despar analysiz of tha design of thiz lesson and its carsful atan-
tion to the distinction beteseen an identity and an equation and theimpartancs
that procf plays in determining an idantity. Also push for people to look at how
aymbolic natation is devalopad across the course of the lasson.

Tk nata of what mathematics teachere bring to the concapt of idantity and tha
distinction betesen idantity and equations.

Wiatch for hows the group talks with sach athar and push- pecple ta provide
evidanoa far any claims they make—ueing the leeson graph to help paint to
sherein the kesson they are referring. Ask far rationale far their claima and ask
far dtamative parspectives and points of view using the lesson graphe andfar
videa timee to refier to specific points inthe lasson.

Figure 4-19 Facilitator Guide: Hong Kong case study

saipg 2seg
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The page shown below, Figure 4-20, included a checklist to guide facilitators as their

groups moved through the case study using either online or face-to-face modes.

Caze Studies

TIMSS Video Studies: Explorations of Algebra Teaching

Online Facilitation Chacklist

0 Read respaness to task fom

participants— hircdiction fo the

Frotiem: Hong Kong

O Respond to task using tha emai
faature [\Wambsars List button ar
Cotirsa Memibers link), asking
guestions to promote discuseion.
Thirk sbout what messagee ehauld
go to al membears and what should
ba private. Kesp copies of |
MEEPONaeEE.

0 Read responess to task from parici-

pants— Exploration: Hong Hong 545

O Respond to task postings, asking
guestions to promote dislog. Copy
youreslf on all Esponess.

0 Read responess to task from
participants—Anafysia: How the Homng
Fiong Lezson Linfiolds

O Respond to task postings, ssking
guestions to promote dislag. Copy
youreslf on all Esponesa.

0 Moderata the forum: The shies of
teaching yow hava seenin tha lsssoms
=0 far are quite diferert. Why? For
srampds, & the taaching sty

Face-to-Face Facilitation Checkl ist

O Link to ths prewious sssaion

B Mathematics Task—Solve the
problem ndividualy, then share
solticns

O Lasson Andysis
* Exploms lesson: TASK
* Read math contert anlina
= Analysis: TASK
* Group discussion on Hong Kong
lee=on:
= Howare the Japanase and
Hiomg Kong lessons armian’
chiferert?
= Wy thass diferancas? For
sxampe, s the teaching svls
dependant on the coment 7
= How doas this rdate (o the
TIES Wideo Shd) findings?
o Summing Lo

O Preview the next ssseion

depandsnt on the content?

Motes

Figure 4-20 Facilitator checklist for online and face-to-face delivery
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Facilitators were supplied with a variety of implementation models to provide

flexibility. One blended model was recommended as a result of the pilot sessions and

the design of the course. However, other structures may work better in some situations

S0 a variety of these were presented (Figure 4-21).

| Faciltator Appendixl

Faciltation Glidelines:
Course Structure

Recommended Course Structure

There are a varety of ways to structure this course. However, inpiloting
this course with a variety of slructures, we have found the optimal
expenonce, and the mest productive for particicants, to ke a combination
of online and face-to-face, Since Caze One (Japan) & designed by the
course authars to be a aritical pncture in the course, it is highly
recommended 1o be a face-to-face expenence. Therefore, the folloeing s
the rcommended course structure,

Note: Gray indicates tha ssasion is condusted faca-to-face (F2F). Whita iz anline.

Combination Online/Face-to-Face

Register Inire: ko Lalil=] Casa Ona Core Twdy’ Diecysglony
Ted us Couree [l Explorations @5 s Cama Thres Renactions
abuut ot hor [ TMES Vidsa i Fatectiore Bl L e

yaLrsat FaF| Up Oloss i
# Hour # Hoirs Cring| Cring|

Caliny

Possible Alternative Structures

If your context does not alloes for the recommended structure abowve, you
may cormbing the online and/or face-to-face time in varicus ways, Other
kezs than optimal ways 1o organize the 10-12 hours of course work ae
shown belew. (s assumed that inall cases participants are registersd
and have completed "Tallus aoout Yoursell” prior to the Initial Exploration
saction of the coursa)

Entirely Online

Iritial Expicrations’ aee B s Two Caza Thiea!
TIMEE \Vidao Up Clasa E : i Raflaclions
(.5 Haurs| (.5 Hourg
-5 Haurs] A Hoursy

Cither Altematives for Combination Face-to-Face and Online

nifa Exploradonz’ . o Caze Threey
Caa Cna 392 WD
TIMES VideD LD CIose E a7 E Refactions
(25 Hours Cring (.5 Hours Oningg
2 6 Hors F2F| = [25 Hours FIF|

Iritial Explorations’ Caa Cang e Cecugdon/
TIMES Vidao Lip Chass a s i i) Renactions

oL

Figure 4-21 Facilitation guidelines for flexible delivery
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A sample agenda with times, activities, materials and notes was provided in the

facilitator guide for the recommended course structure (Figure 4-22).

The folloresing is an example of an agenda, neluding facilitation noles, for
the recommended course structure, a comibination of online and face-io-

face,

Reglzier’ Iritial Carze Ore Case o' Digcuszion’
Tluz o Cpioratione Caze Threey Fatectiore. [
aut - QUEEREN] o Rawsedy - EFEETNEY - -
yourzell Up Cioee i ; i ‘B

1.5 HiLrs E]

|1 Has {2 Hours Cinindy TlrEl)

e

Time  Activity Materials MNotes
Approa. | Introduction Course sand out course materals
1hou |, Guida far irchiding Content Key, prafer-

Partmniemgisteronine: Lo g ably at least thoweeks bafors

* Participants go throughthe | participent  |the frat face-to-face session.
Intreduction peges of the

Technica Mote: I you had your partici
orlire course, familarizng

iretructionz | pants order the courss
thamzelves with the softears. b

e aval- directly, thiz wil havebesn
* Panlidpants poetashortbio  [eblsin dore by Les=arl ab.
forthemeehesinthe T¥Ls  [=acion2 of

Whan parficipants complets

PR EANG o
T SN, Lllelé;'“r:s the “Tell s about Yoursaf”
* Pariicipants read a brief intro- . section, zend out an emailio
duction and background of !;_fa;e. = |theentira grup to welcome
TIMEE. o that person tothe courss.
Irfermation '
on the Tesk
and Forum
Checkist &
onpages
2425,
B
=
=
i Session 20 Introduction (1 hour face-to-face)
E Activity Materials MNotes
E 15min |Welcome; introductions — - [TIMSS
= rames, grade level and ask: [precantation
ufuf *  Ahat browht pou fo this [filemrs
axpariancs!
*  lhat do you hopa to gain by
jpertinipating?

[Contnued onnext pegs|

Figure 4-22 Facilitation guidelines - sample agenda

4.6.5 Evaluation — General Cycle 3
Questionnaire 2, question 4 asks “How would you rate your overall experience with this

course?” Of the eleven participants who answered this question in Cycle 3, 7 responded
‘very good’, 3 ‘good’ and 1 ‘okay’. Several comments focused on the experience of
viewing the videos including: “I enjoyed watching the videos very much ...”
(Q2.4.P.4.4) and “... | learned a lot from viewing the teachers and analyzing pedagogy”
(Q2.4.P.4.6). The experience of completing the course totally online drew the following
negative reaction: “Disappointed with the overall lack of interaction with other
participants and facilitator. Thought it was just taking a course in isolation — lost a lot of
potential value.” (Q2.4.P.4.1). However, other comments were more positive on this
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aspect: “I think this was a very non-threatening experience. ...” (Q2.4.P.4.7) and “This

is an excellent way to learn.” (Q2.4.P.4.10)

In question 8 “What did you find most useful about the course?” four participants
included watching the videos in their answers. Other themes to emerge here included
the expert input or in-depth analysis; the task questions that focused participants
viewing of the lessons; seeing new strategies of teaching; and the opportunities to
explore mathematical concepts. Individual comments were made about the advantage of
having access to the course 24/7; being able to replay the videos at will; the consistency
within the cases; and that the proposed materials costs only would make the course
accessible to all.

As with the other cycles, all respondents to this questionnaire in this cycle indicated
they would recommend the course to a friend (Q2.12). Nine indicated that they would
take a similar course if it were offered (Q2.15), one participant was undecided.

4.6.6 Summary of refinements from Cycle 3
Table 4-72 below shows all refinements from Cycle 3. Once the refinements were

implemented the course was considered ready for publishing at the same time that the
findings from the 1999 TIMSS Video Study (Mathematics) were released by the US

Department of Education, National Center for Education Statistics (Hiebert et al., 2003).

Table 4-72 Refinements from Cycle 3

Distribution of | Course materials to be distributed by courier after being ordered online.
materials

Introduction Design and add page Using the software

Introduction Add task Tell us about yourself

TIMSS Video Add forum to discuss findings
Study Up Close

Reflections Change task Reflecting on mathematical thinking
Split the large question into two parts the first talking about the lesson segment and the
second suggesting changes

Facilitation Facilitator Home page added at start of course

Facilitation Facilitation training redesigned ready for testing

Facilitation Topic Facilitator Resources added to end of course. Accessed only by facilitators and
contains pertinent information

Facilitation Facilitator course guide prepared ready for facilitator testing and refinement cycles
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4.7 Summary of Stage 3 of the design-based research
At the end of this stage the course was ready to be released for general use by

mathematics educators. In its final form, as shown below, the course had seven topics,

thirteen online tasks and five forums.

» Introduction
= Tell us about yourself (Task)
» Initial Explorations
= Getting your feet wet (Task)
=  What are the major similarities and differences ...?(Forum)
» TIMSS 1999 Video Study Up Close
=  What did you find interesting or surprising in the research? (Forum)
» Case 1: Japan
¢ Content
= Introduction to the problem: Japan (Task)
¢ Exploration
= Exploration: Japan (Task)
+ Focus on content
¢ Analysis
= Analysis: How the Japanese lesson unfolds (Task)
= How did the teacher engage the students in serious mathematical thinking? (Forum)
+ Viewpoints on the lesson
Case 2: Hong Kong
Case 3: Switzerland
Reflections
= Reflecting on mathematical thinking (Task)
= Reflecting on your teaching (Task)

YV V

The task and forum responses and general feedback from the many participants in the

three cycles during Stage 3 of the research was evidence for the development teams that
the course worked on many levels. The response from one participant in the last cycle to
the last question in the last task reflects that the overall objective of the course had been

met:

I know | am trying some of the things | saw on the video, to deepen understanding
of what's going on. | tried using the inequality lesson and was amazed at how much
the kids became engaged-the story really caught their attention from the start.
When | allowed them to work the problem, they wanted verification if they were
right-1 wouldn't give it-just encouraged them to explain why they thought they had
an answer. | actually saw the first two methods and the equality one. The first was
done by a student who is extremely low performing. When | finally got her up, the
other kids were surprised at her response and gave her their attention. When we
shifted to practice-she actually wanted to try...It was interesting because this
happened all day with various classes. The unexpected was the involvement of low
end and the opportunity to allow them to shine in front of their peers.
(T.RF.2.3.P.4.5)
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Chapter 5

Conclusions

5.1

Introduction

The discussion in this chapter will focus on the last stage of the design-based research

(Figure 5-1). At this point, as described in 1.3.4, the solution is considered ready to be

used. Reflection on the stages preceding this one will enable the researcher to produce a

set of design principles to inform future practice. These principles are the crux of the

main question of this research: What are the design principles for developing online

professional learning to disseminate the outcomes of educational research that will

inform teachers’ practice?

Analysis of
Practical Problems
by Researchers and

Practitioners in

—

Development of
solutions Informed
by Existing Design
and Principles and

Iterative Cycles of
Testing and
Refinement of
Solutions in

Stage 4

Reflection to
Produce “Design
Principles” and
Enhance Solution

-

Collaboration Technological Practice

Innovations

Implementation

P

\J

y

Refinements of Problems, Solutions, Methods and Design Principles

Figure 5-1 Design-based research Stage 4 (Reeves 2006)

The sub-questions for this research are:

e What is the impact on teachers’ mathematical knowledge and practices of an
online professional learning resource that focuses on analyzing culturally
diverse mathematics lessons from high-achieving countries?

e What is the impact on teachers’ understanding of educational research and its
application to practice, of an online course designed around the findings and
lesson videos of a major mathematics education research project?

e What structures support flexible delivery methods of an online, interactive
course for teacher professional learning?

These will be discussed using findings from this research; data from an online
questionnaire attached to the course once it was publically available; and current

literature.
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Limitations of the findings will be included in the discussions addressing in particular

technology advances since this research was conducted.

5.2 Design principles
As with design-based research Stages 2 and 3 discussed previously, the design

principles generally fall into the categories of technology, content and pedagogy, and

implementation.

5.2.1 Technology
This was the first course developed using the LessonLab online course software and so

the experiences and refinements from this design-based research were critical to the
success of not only this course but the many that would follow. The course software had
been preceded by LessonLab Viewer, a platform for single lessons with videos,
resources, tasks and forums and many technical aspects had been refined during that
stage (see 3.2.4.4.1.1and 3.2.4.4.1.2). However the groups using the lesson viewer
software were generally in face-to-face settings in computer laboratories for the initial
setting-up and registration processes. With this course, the plan was that individuals
would buy the course materials online and then, after receiving the materials and a
registration code, would set-up their computers, register and take the course individually
and remotely online. It was planned that groups would take the course in flexible

delivery methods but only after facilitators had been trained.

5.2.1.1 Setting-up
At the time of the development of the LessonLab software, Real Player was the only

software that enabled video to be used cross-platform. This resulted in limitations on the
host browsers with different browsers required for the different platforms (see
3.2.4.4.1.2). This was an on-going problem for technical support at LessonLab with
many individual end-users lacking the skills, understanding and/or confidence to check
and install the necessary third-party software. While sessions conducted in computer
laboratories usually had the support of a laboratory manager, it was still necessary to
provide guidelines for basic requirements. The problem with essential software not
being available in the computer laboratory, even though the basic check had been
conducted by the computer manager, was discussed in 4.4.2.1 and in 4.5.2.1.2. Thus the
first technology design principle related to the setting-up of computers ready for the

course software.
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5.2.1.1.1 Design principle 1: Setting-up
Support end-users to access technology by:

1. Providing automated system and software checks at registration or login
2. Providing third-party software or site links on CD-ROM or DVD
3. Providing protocols and guidelines for using the software in computer

laboratories.

5.2.1.2 Technical support
During the process of setting-up, registering onto the LessonLab portal and using the

software, participants often needed help. In the face-to-face sessions this was provided
directly by the facilitator and/or researcher. However when the participants worked
remotely, even if they had been through the registration process face-to-face, this help
was more critical, as discussed for example in 4.5.2.1.2. Help needs to be provided in a
timely fashion and available in a number of forms to suit different users at different
points in the process. Throughout the testing cycles, problems and feedback from
participants and the implementation team were provided to the technology team who
then worked on a variety of support structures. These included the help desk, online,
and printed help. Updating all of these was an ongoing task due to problems such as
changes in the third-party or course software.

5.2.1.2.1 Design principle 2: Support
Support end-users in an online environment through:

1. Help desk
a. Establishing protocols and procedures for handling requests for help
including collating and reporting aspects such as the responses, times
taken and outcomes.
b. Providing timely responses through phone or email.
c. Keeping abreast of software or system updates.
2. Online help
a. Providing linked online help in an easily accessible form.
b. Including a list of FAQs to succinctly cover a diverse range of points.
c. Keeping the information up-to-date.
3. Printed help
a. Providing a printed course guide with details on the system requirements,
registration and logon procedures.
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b. Including basic information such as navigation and working with

interactive components.

The two design principles above (5.2.1.1.1 and 5.2.1.2.1) support participants through
Salmon’s first stage of “access and motivation’ (see 2.5.6). If they become frustrated at
this stage of their journey, then participants are liable to struggle to keep up with the
group and the experience of working through the course may be marred by negative

reactions.

5.2.1.3 Online support
As well as scaffolding the initial access to the course it was also important to provide

clear navigation and tools for users to move through the course and track their progress
(see 4.5.2.3 and 4.5.2.4). Navigation was provided at different levels in the course. At
the top level, topics could be accessed from a list on the left-hand side of the screen with
a list of the topic’s content pages being revealed when the topic was clicked thus
enabling access to individual pages. Within the course, previous and next page links
were provided at the top and bottom of each screen. Start where 1 left off and My
progress tools worked at an individual level.

5.2.1.3.1 Design principle 3: Scaffold online
Scaffold end-users online by:

1. Providing clear navigation at different levels in the courseware.

2. Providing tools for tracking progress.

5.2.1.4 Video
The central component of the course is videotaped lessons. Experience through the

development and use of LessonLab Viewer showed that end-users could react quite
strongly to the quality of the video to the point where it distracted from the lesson and
task at hand. However the streaming of video at the time of this research was limited to
a lower quality compression rate. To cater for this, higher quality video was provided on
a CD-ROM and the course online software could access this locally while pulling all

other data such as transcripts from the internet.

The policy on using videotaped lessons at LessonLab was that the whole lesson would
be used and not edited segments. However, as discussed in 4.4.2.3, the decision was

made that where time spent viewing an isolated segment was critical, this policy needed
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to be rethought and it was agreed that an edited segment would be used and the full
lesson would be provided in the course resources. Where a number of segments from
the one lesson were to be used, time links from the whole lesson would be embedded in
the course pages or task questions rather than edited segments.

5.2.1.4.1 Design principle 4: Video (technology)
The use of videotaped lessons in the course would be enhanced by:

1. Providing two standards of video, one for streaming and a higher quality one on
CD-ROM for local use.

2. Providing video clips when time is critical and only a small segment of a lesson
is to be watched. Time links from the whole lesson should be used when several
segments are referenced. Where clips are used, the whole lesson should be made

available as a resource.

5.2.1.5 Comments on design principles technology
At the time when this software was developed, the only viable option for streaming

video of the length of the TIMSS public-release videos cross-platform was using
RealMedia format software. The use of RealMedia Player in turn dictated browser
suitability for each platform (Netscape for the Mac OS and Internet Explorer for
Windows). Adding to these limitations were the versions of operating systems, browsers
and players. Major updates by third-party providers could cause problems with the
LessonLab software. For example when Mac OS X first became available, users were
required to revert to MAC Classic to continue using the software until the technology
team could update and test the program (a very difficult task since the software always
needed to work with the new and ‘old’ third-party software). This, of course, meant that
the automated checks for system and third-party software also needed to be updated in
both the online and CD-ROM versions.

Some years after this research, it became possible to use QuickTime video format across
both platforms and this became the preferred format at LessonLab since the quality was
generally better and a wider variety of internet browsers could be used. This meant all
the video in any pre-existing programs had to be re-formatted to suit QuickTime —a
lengthy process. However, it was not a simple task to just change the video format used,
a new version of the course had to be built - eventually a QuickTime version of the
TIMSS Video Studies: Explorations of Algebra Teaching course was created.
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As new browsers were developed for the internet such as Firefox and Safari the
technology team adapted the courseware to be compatible with these. The development
of Flash Player brought a new level of streaming and cross platform capabilities to the

software making it far easier to access and use.

Generally the developments within the internet environment; the greater broadband
width available for accessing the internet as opposed to the dial-up modems used by
many of the pilot participants; and the greater online experience of teachers since the
time of this research make some of the design principles less pertinent today. However
at the time they were critical for a successful online experience and did inform the
practice at LessonLab for many years following the research. Other design principles
such as those supporting the end-user and the availability of unedited lessons, are just as
pertinent today as when they were devised.

5.2.2 Content and pedagogy
The guiding principles used in the development of the solutions in Stage 2 of the

design-based research were generally found to have worked well for the overall
objectives of the research to disseminate the findings of the TIMSS Video Studies in a
way that would inform practice. Thus they are central to the design principles emerging
from the research. Other design principles have been added as a result of observations

and refinements made during the testing cycle.

5.2.2.1 Research
The TIMSS Video Studies research was central to the course. It informed both the

content and the pedagogy employed in the course design. Findings from the research
were selected to be central to the course and lessons were selected from the public-
release set from the study.

The methods used by the TIMSS Video researchers were simulated in the course. For
example, participants viewed and explored the lessons before analyzing them at a
deeper level. The exploratory process was first used in the topic Initial Explorations
(3.2.3.6.2) before participants read about the study and its findings in the topic TIMSS
1999 Video Study Up Close (3.2.3.6.3). The discussion in this topic linked aspects of the
research method and findings, to the interactive task completed in the previous topic.
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5.2.2.1.1 Design principle 5: Research
Support the understanding of research and its findings by:

1. Providing experience of the research process. Before reading about the research
participants learn about the research process by doing research.
2. Providing links back to the research findings as appropriate in the course.

3. Providing links from the research findings back to practice when appropriate.

5.2.2.2 Video
Video was central to all research and professional development conducted at LessonLab

and to this course. In the course the videos were selected from the set of TIMSS Video
Studies public-release lessons. The videos opened the way for participants to move
“beyond their own personal and educational experience” by providing “productive
disequilibrium” and a “new terrain for learning” (Ball & Cohen, 1999, p.15).

It was expected that for many participants this would be their first opportunity to
examine videotapes of lessons as well as ones from different countries. Reactions to the
videos could be affected by many aspects including the quality of the video and audio,
the need to read subtitles in videos from non-English speaking countries and, deal with
educational and cultural differences. Technical considerations around quality and
accessibility were discussed above in 5.2.1.4. Scaffolding the viewing experience in the
course was via small segments of a variety of lessons used in the Initial Explorations
topic (3.2.3.6.2). This also linked to the following topic about the TIMSS Video Studies
research and findings, providing first hand experience of what the findings looked like
in practice. Using the opening segments of four diverse video lessons paved the way for
the cultural aspects to become less of a focus and the lesson content and pedagogy more
prominent in the cases to follow. The viewing of the segments was so successful in the
first testing cycle that many participants viewed far more of the lessons than intended by
the development team resulting in the need for video clips to replace the complete
lessons at this point (see 4.4.2.3and 5.2.1.4.1).

5.2.2.2.1 Design principle 6: Video (content and pedagogy)
Scaffold the viewing of culturally diverse lesson videos by:

1. Providing an opportunity for participants to view and comment on video
segments taken from a variety of lessons.

2. Providing the opportunity to question teaching goals in the segments.
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3. Providing opportunities to discuss similarities and differences identified in the

diverse segments and in participant’s own practice.

5.2.2.3 Content knowledge
The content and pedagogy team agreed with the literature (2.5.1 and 2.5.2.1) that an

understanding of the subject content being covered in a lesson was an essential part of
what teachers should know and was critical for analysing lessons. Therefore this was the
first element of each case study. It was generally expected that the mathematics, year 8
level, would be familiar to participants although some concepts may have been
presented in a different way. In Questionnaire 2 in response to the question “Did you
learn anything new about mathematics?” a total of 27 (73%) of the 37 responders from
the four pilots answered yes (Q2.9). This figure supports subject content understanding
as an essential component of this online course and hence it is included as a design

principle.

5.2.2.3.1 Design principle 7: Content knowledge
An understanding of subject content is a basic requirement for analyzing lessons and

can be developed by:
1. Participants working through the mathematics of the lesson before viewing the
lesson.
2. Allowing participants to experience possible mathematical misunderstandings as
appropriate.
3. Scaffold participants to look at the mathematics from different perspectives
through activities and/or expert commentary.

5.2.2.4 Pedagogical content knowledge
As discussed previously in 2.5.2, pedagogical content knowledge is included in

Shulman’s list of minimum categories needed for a teacher knowledge base (Shulman,
1987, p.8). During the process of lesson exploration and analysis in the course, the
participants have the opportunity to expand their pedagogical content knowledge. They
bring to the experience their own pedagogical content knowledge and use this as they
reflect on the videotaped lesson and share observations and ideas with their peers in the
online tasks and forums and/or face-to-face discussions.

5.2.2.4.1 Design principle 8: Pedagogical content knowledge
Encourage the development of pedagogical content knowledge through:
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1. Guided exploration and analysis of videotaped lessons.

2. Shared responses that include evidence from the videoed lessons and/or
references to participants’ own practice.

3. Discussions online through forums and in face-to-face settings where applicable
about the content pedagogy of the lessons.

5.2.2.5 Case studies
Central to this online course is the case study. The case study consists of three main

components — content, lesson exploration and lesson analysis. The philosophy of
including the content component has been discussed above in 5.2.2.3. The lesson
exploration is guided but provides the opportunity for participants to think about the
lesson from a general perspective before they start the analysis. The analysis is guided
by task questions and tends to focus on the bigger ideas of the lesson. Interwoven with
these three components is supporting expert input on the content and lesson. This
material is placed after the participants have had the opportunity to explore, construct
and share their own ideas about the content and lesson, and is included mainly to
provide different perspectives and to support the totally online and/or non-facilitated

participant. A lesson graph provides a quick overview of the lesson.

The pattern within the case study was designed to provide a process for participants to
follow that would assist them in developing their analytical skills. Opportunities within
each component are provided for individual work and for reading other responses and
sharing ideas through online forums. Wherever relevant, links are made to the research
and to the participant’s own practice. In this course three case studies are included with
each following the same pattern and sharing similar online tasks. Each case has one
lesson, each from a different country. At the end of each case, a forum is included that

discusses the current case and links to previous cases.

5.2.25.1 Design principle 9: Case studies
Develop lesson analysis skills through case studies. Each case study provides:

1. A pattern of content examination, lesson exploration and lesson analysis.

2. Expert input on content and pedagogy of the lesson.

3. Diversity by including one lesson from a one country in the TIMSS Video
Study.

4. Similar tasks to reinforce the process of lesson analysis.
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5. A forum at the end of the case to facilitate reflections on the lesson.
6. Resources such as lesson graphs (both online and in the printed course guide) to

provide a quick and convenient overview of the lesson.

5.2.2.6 Links to practice
During the development of the guiding principles it was recognized that the

participants’ teaching practice would both inform and be informed by the online course.
To promote this two-way flow, links were provided at pertinent points to encourage
participants to refer back to their practice by, for example, comparing aspects of the
videoed lesson with their own experience. It was found that the positioning of the links
was very important and generally worked best during or after the analysis stage rather

than in the exploration as had been the case in cycle 1 (see 4.4.3.4.1).

More direct links were provided after Cycles 1 and 2 when the Reflections topic was
added containing two tasks, one based on a US video clip (4.4.3.2.1 and 4.5.3.4.2) and
the other on the participants own practice (4.5.3.4.3). The first task was designed to
encourage participants to reflect on specific findings of the TIMSS Video Study (the
classification of problem types) and then to apply the analytical skills developed during
the cases. The inclusion of the US lesson provided a link back to a more familiar setting
for participants. In the second task participants were encouraged to reflect on how their
experience with the course, and in particular studying the public-release lessons within
the cases, may change their own practice. They are then asked to share more specific
ideas on how they plan to implement these changes and finally to report back after they
have applied the changes.

The final reflection task was developed as a response to the voluntary sharing of such
experiences by participants in the early cycles (4.4.4.1 and 4.4.4.2). The online tasks
were provided to allow all users to share these experiences but it was expected that this
may be the focus of follow-up or extended professional development programs with
many of the blended implementations.

5.2.2.6.1 Design principle 10: Links to practice
Opportunities for teaching practice to both inform and be informed by professional

development can be provided by:

Chapter 5 253 Gail Hood



1. Linking to teacher’s own experience at appropriate points within the interactive
components of the course.

2. Scaffolding the connections between the unfamiliar and familiar teaching
experiences.

3. Encouraging reflection and sharing of ideas and then outcomes of changes to

practice.

5.2.2.7 Knowledge construction
The course and, in particular, the cases were designed to scaffold participants to

construct their own knowledge about the research, the lessons, the mathematics and
lessons analysis skills. Questions within the interactive tasks and forums guided the
process but the placement of these encouraged teachers to reflect and form their own
opinions before sharing responses with their peers in the group or reading the input from
content and pedagogy experts. By repeating the same process within each case their
ideas and skills were consolidated. Being asked to link back to the research and to their

own practice helped to reinforce the relevance of the course to their teaching.

5.2.2.7.1 Design principle 11: Knowledge construction
Encourage participants to construct their own knowledge by:

1. Providing questions that guide through the process of content understanding,
lesson exploration and analysis.

2. Providing the opportunity for individual reflection and knowledge construction.

3. Providing the opportunity to reflect and share ideas and opinions with peers.

4. Providing expert information after the individual knowledge construction
opportunities.

5. Providing the opportunity to consolidate and increase the knowledge constructed

by applying it in similar cases.

5.2.2.8 Situated learning
One of the theoretical underpinnings informing the guiding principles of the

development of solutions of the research was that of situated learning. Collins’
definition of situated learning as “the notion of learning knowledge and skills in
contexts that reflect the way the knowledge will be useful in real life” (Collins, 1988,
p.2) was discussed previously in 2.5.3.1 and 2.5.3.1.1. The acceptance of video as
satisfying the authentic basis requirement of situated learning was also discussed in

section 2.5.3.1.2. Examining again the list of critical characteristics for designers of
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situated learning environments developed by Herrington and Oliver (1995) in light of
observations and data collected during the testing and refinement stage, the researcher
can find evidence that all of the characteristics have been satisfied in the development of
this online course. While the last critical characteristic in the list, “Provide for
integrated assessment of learning within the tasks” (J. Herrington & Oliver, 1995, p.3),
may not at first seem relevant to this course, in fact after implementation, successful
completion of all tasks was used as the measure to satisfy the requirements for the
optional continuing education unit (CEU) from UCLA (4.6.4.2.2).

One measure of whether or not the course provides situated learning is to show evidence
that the outcome for participants has indeed been “...useful in real life”. While
participants in the testing cycles were not directly asked this, a more focused question
was included about the course tasks and forums (Q2.7). The mean values of the findings

from the four pilot groups are shown here in Table 5-1.

Table 5-1 Questionnaire 2 Q7 Mean values Pilots 1-4

7. Please indicate the extent to which the tasks and forums helped you in the
following areas.

5 = Extremely helpful 4 =Very helpful 3 = Undecided 2 = Somewhat helpful 1=
Not at all helpful

In understanding the content of the course 4.2 4.1 3.6 3.9
In learning a framework for the analysis of 3.9 3.8 3.6 3.5
classroom practice
In applying the content to real classroom situations | 4.1 3.5 3.8 3.7

The means for the three questions for the four pilot groups are, in general, close to the
‘A=very helpful’ measure. The last two questions focus on analysis skills and transfer to
practice and provide a clear indication that the participants consider that the activities

within the course were useful in their practice.

5.2.2.8.1 Design principle 12: Situated learning
Provide authentic activities to maximize the relevance to practice. These activities

should be guided by the nine characteristics of situated learning devised by Herrington
and Oliver (1995, p.3), in particular by:

1. Providing authentic contexts

2. Including expert input

3. Providing multiple perspectives

4. Supporting collaborative construction of knowledge
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5. Promoting reflection and articulation

6. Providing scaffolding

5.2.3 Implementation
One of the overriding objectives in designing this vehicle to disseminate the research

and its findings to practitioners in a way that would inform practice was that it would
support flexible delivery. For this reason, the cycles of testing employed a number of
different implementations that were also tested and refined. The design principles
resulting from this process were used to inform and guide the development of future
online courses and their implementations at LessonLab. The principles include support
strategies for both individuals and groups for both online and blended implementations.

5.2.3.1 Flexible delivery
As mentioned previously (3.2.5.1), it was always intended that the online course being

developed for this research would suit a variety of implementation models. The online
course was standalone and could be taken by individuals with or without a facilitator.
The course could be started at anytime and the user would be assigned to a group at the
time of registration. When the groups became too unwieldy due to size or time lapsed
since its inception, a new group would be started. This method brought together
participants from a wide geographical area with varied qualifications and experience,

able to share ideas remotely through the task responses and forum discussions.

After facilitators had successfully completed the training program (3.2.5.4.4 and
4.6.4.2.2), the course was available for groups with facilitators deciding the
implementation method. Most of these groups used a blended model, mixing online
work with face-to-face sessions. Many used it as an introduction to long-term ongoing
professional development focusing, for example, on the final task, Reflecting on your

thinking.

5.2.3.1.1 Design principle 13: Flexible delivery
Make the delivery mode flexible by:

1. Providing a standalone online course.
2. Providing suitable levels of technical support (help desk, printed and online) and

course materials and resources.
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3. Providing opportunities for participants to form a community of learners through
sharing and discussing ideas via interactive components such as forums.

4. Providing the option of using an online facilitator.

5. Providing facilitation for the blended implementations.

6. Providing the means to customise the blended implementations.

5.2.3.2 Scaffolding
Scaffolding participants in many ways was a major focus of all development teams and

its significance can further be seen as it is a design principle of each area technology,
content and pedagogy, and implementation. In implementation, it involves strategies to
support users in the online environment to become comfortable and successful online

users thus maximizing their learning potential.

One of the guiding principles was to scaffold users through the five stages to becoming
competent online learners as identified by Salmon (2000) (see 2.5.6). This is a strong
component of this design principle. Strategies to support it were developed in the design
stage and then modified while others were added during the testing and refinement
cycles. For example, the task, Tell us about yourself, was embedded in an information
page on using the software early in the first (Introduction) topic. It scaffolded through
Salmon’s first two stages ‘Access and motivation” and ‘Online socialization” by making
users familiar with the software, encouraging a community of learners through the
sharing of information, and making participants aware that their completed task
responses would be available to the group online.

5.2.3.2.1 Design principle 14: Scaffolding
Scaffold users to maximize their online learning opportunities by:

1. Using Salmon’s (2000) five-stages to successful online learning, to identify
opportunities to advance online learning.

Providing easily-navigated pathways through the online learning environment.
Providing an overview of the pathways both online and in the course guide.
Promoting the use of the online tracking tools (Design principle 3, 5.2.1.3.1).

o K~ N

Providing a task and forum checklist online and in the printed course guide.

5.2.3.3 Course guide
What to include in the printed course guide was the topic of many discussions during

the design and testing stages. It was agreed that the guide was essential especially given
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that at the time the use of online courses incorporating video in professional
development was minimal. Feedback during the testing cycle reinforced the value to the
participants of the guide with indications that different participants found different
sections of it most useful (4.5.4.2 and 4.6.4.1 and Table 4-71).

In this implementation the course guide contained an overview of the development and
objectives of the course, a discussion on the TIMSS Studies, system requirements and
how to get started and navigate the software, a course planner, a task and forum
checklist, spaces for note taking for the tasks and forums, and resources such as the
lesson graphs and links to TIMSS related sites. The guide also included the CD-ROM
that contained the start-up program, third-party software and the higher quality video.

5.2.3.3.1 Design principle 15: Course guide
Support participants in the online environment by:

1. Providing a course guide containing essential information, printed resources and

any additional materials required such as CD-ROMS or DVDs.

5.2.3.4 Facilitation
Participants choosing to take the course totally online had the option of joining a

facilitated or non-facilitated group. The facilitator’s role was to stretch participants
thinking through thought provoking questions and comments especially in the online
forums. After suitably qualified teacher professional developers had completed the
online course they were eligible to complete facilitator training after which they could
enroll and facilitator their own group.

As describe previously in 4.6.4.2, the implementation development team planned, tested
and refined the facilitator training and developed online and print resources including an
extended facilitator guide that incorporated an annotated version of the participants’
course guide. The technology team developed facilitator homepages that enabled the

online course to be personalized by the facilitator for each of their groups.

Within the guide and training, facilitators were provided with many flexible
implementation models and provided with extra resources and extension ideas so that
they could extend or modify the course to suit local requirements. Within the software
facilitators could add global comments at the top level of forums, and any comments
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they added to forums had their name in bold, rather than the normal font used for
participants.

5.2.3.4.1 Design principle 16: Facilitation
Facilitation can improve the professional development experience for participants and

can implement a blended model that suits local needs. For this to occur, facilitators
should be:

1. Suitably qualified professional developers who have completed the online
course.

2. Trained specifically to facilitate the online course.

Competent to select, plan and deliver a blended model that suits local needs.

4. Provided with a facilitator guide centered around the participants’ course guide
with hints for each topic, extra resources on course content, extension ideas for
use during implementation, facilitation tips and a variety of implementation
models.

5. Provided with a range of resources and online tools such as:

a. Anonline home page to personalize the course and to display pertinent
group information.

b. An online group page for uploading and sharing resources such as lesson
plans, files and web links.

c. Forums they can create for group discussions.

d. An online resource folder available only to facilitators to hold
information and resources such as ordering and tracking templates.

6. Supported by technology and implementation team members.
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5.2.4 Summary of design principles
Table 5-2 below contains a summary of the design principles that evolved from the

design-based research conducted in the development of the online course TIMSS Video

Studies: Explorations of Algebra Teaching.

Table 5-2 Design principles — technology, content & pedagogy, implementation

Design principles

Technology

=

Setting-up

Automate system checks
Provide third-party software
Devise lab protocols

Support end-users

Help desk
Online help
Printed help

Scaffold online

Online navigation
Online tracking tools

Video (technology)

Two standards — local & streamed
If video clips used, provide whole lesson

Content and pedagogy

Research

Learn by doing
Link to research
Link research to practice

Video (content and
pedagogy)

Diversity
Question teaching goals
Identify similarities and differences

Content knowledge

Work the mathematics
Experience mathematical misunderstandings
Scaffold different perspectives

Pedagogical content
knowledge

Guided exploration and analysis of lessons
Include video evidence and references to practice
Share through online discussions

Case studies

Pattern of content and lesson exploration and analysis
Expert input on content and pedagogy

Diversity

Online tasks to guide

Forums for reflection

Resources such as lesson graphs

10.

Links to practice

Compare current practice with case lessons
Scaffold between familiar and unfamiliar
Reflect and share changes

11.

Knowledge
construction

Guiding questions

Individual reflection

Sharing and discussing

Expert input

Consolidate and increase by application

12.

Situated learning

Authentic activities and contexts

Expert input

Multiple perspectives

Collaborative construction of knowledge
Reflection and articulation

Scaffolding
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Implementation

13. Flexible delivery Standalone online
Technical support and resources
Community of learners
Optional online facilitation
Blended implementations with facilitation
Customise blended models
14. Scaffolding Salmon (2000) - 5 stages to successful online learning
Easily-navigated pathways
Overview of the pathways
Use online tools
Task and forum checklists
15. Course guide Printed essential information and additional materials
16. Facilitation Suitably qualified professional developers
Completed the online course
Trained for the online course
Deliver a variety of blended models to suit local needs
Facilitator guide
Resources and tools

Home page

Sharing page

Group forums

Own resource folder
Support provided

The design principles were used to inform the development of many more online
teacher professional development courses at LessonLab. In particular the pattern of
hands-on content experience and lesson exploration followed by lesson analysis, the
bases of the cases used in this course, were found to be very effective. The inclusion of
expert input on the content and lesson was also a standard part of courses with this
being in the form of text as in this course, or delivered as a video presentation. Linking
to practice was always seen as an integral part of the online courses, a two-way flow
with the teacher’s own knowledge and experience contributing to responses and
discussions in the interactive tasks and forums, and then insights gained from these
flowing back to their practice.

The delivery of courses remained flexible but, in general, implementations tended to be
blended with facilitators trained and/or supplied by LessonLab. Few courses were made
freely available to individuals as this one was. Courses continued to be developed in
collaboration with a variety of educational organizations for a specific application using
client identified lessons videotaped by LessonLab or supplied by the client. Some
implementations involved teachers also videotaping their own lessons and sharing these

with their peers through the online software.
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The ease of accessing and setting-up the software continued to be high priority for the
technology group. As mentioned in 5.2.1.5, changes to the third-party software
generally resulted in changes to the course software but almost always required changes
to the automatic checking system. At the time of this research that was included on the
CD-ROM but eventually it was done over the internet when users registered and logged
onto the portal, minimizing the modifications of the CD-ROMS. Up-to-date online help
and the ongoing tracking of help desk calls streamlined technical assistance and
informed modifications made to the software and to the training of facilitators.

5.3 Impact on teachers’ mathematical knowledge and practices
The first sub-question for this research was: What is the impact on teachers’

mathematical knowledge and practices of an online professional learning resource that
focuses on analyzing culturally diverse mathematics lessons from high-achieving

countries?

Evidence collected during the testing and refinement cycles indicates that participants
believed they increased their mathematical knowledge. As discussed in 5.2.2.3 above,
73% of the 37 pilot participants who answered questionnaire 2 (Q2.9), claimed that they
had learnt something new about mathematics. In optional comments to the question the
focus seemed to be more on strategies for teaching it, indicating that there had been an
impact on the teachers’ pedagogical content knowledge. “I learned how to create
physical representations of variables contained in an expression” (Q2.9.P4.10).
“Strategies that incorporate advanced & concrete concepts in the same lesson.”
(Q2.9.P1.11). “Japan one problem 5 levels addressed, inequalities.” (Q2.9.P3.2)

After the course had been published, individuals or groups could enroll to take the
course at a time that suited them (p.57). An anonymous online survey (Zoomerang,
1999) was added to the end of the course for all users. Fifty-five percent of the first 266
participants to respond to the survey indicated that they had learnt something new about
mathematics. Since the majority of participants are mathematics’ educators and the
lessons in the course focus on grade 8 mathematics, this may be quite surprising. Ninety
percent of 260 respondents indicated they had learnt something new about teaching.
These findings were clear indicators for the development team that the course had
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successfully expanded participants knowledge of both content and teaching (Ball &
Cohen, 1999; Shulman, 1987).

In response to whether or not their teaching may change as a result of the course,
eighty-two percent of the 266 respondents thought that it would somewhat (50%) or
significantly (32%). Only one percent thought it would not change at all. This data
supports the notion that the participants believed that the course had fulfilled the design
principle of transference to participants’ own practice. Nevertheless, it is recognized
that various levels of transfer will ensue depending, not only on the quality of the
course, but also on the school context in which new professional learning is

implemented (A. Herrington, Herrington, Hoban, & Reid, 2009).

5.4 Educational research
The second sub-question for the research was: What is the impact on teachers’

understanding of educational research and its application to practice, of an online
course designed around the findings and lesson videos of a major mathematics
education research project? In this case the biggest impact was created by teachers
exploring and analyzing the content and pedagogy of the public-release lessons. While
the research objectives and methods were discussed along with the findings in the topic
TIMSS Video Up Close, it was the simulation of the research and the development of

analytical skills using the lessons that were paramount in the course.

Table 5-3 Mean responses to the research topic Pilots 1-4

5. Please indicate the extent to which you found TIMSS Video Up Close
interesting and useful

5 = Extremely 4 = Very 3 =Undecided 2 = Somewhat 1 = Not at all
Interesting 40 |37 (36 |42
Useful 3.7 |37 |33 |40

Table 5-3 above shows the mean ratings given by each pilot group to the question on
how the interest level and usefulness of the topic discussing the TIMSS research. The
level of interest scored slightly more highly than usefulness, but apart from Pilot 3’s
useful rating, all measures indicated that participants found the research very interesting

and useful.
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5.5 Flexible delivery
The third sub-question for the research was: What structures support flexible delivery

methods of an online, interactive course for teacher professional learning?

This sub-question parallels design principle 13 that the course should support flexible
delivery methods. As described previously, a variety of delivery modes were tested and
refined during the cycles of Stage 3. One of the main requirements for all modes being
successful was the scaffolding and support provided. Scaffolding was provided in each
of the areas technology, content and pedagogy, and implementation to assist participants
to become successful online learners whether they opt for totally online delivery or a
blend of online and face-to-face. The scaffolding provided in this research is discussed
in more detail in the design principles 3, 6, and 14.

Support for the online experience was largely provided by the technology and
implementation teams. With the former it was important to provided timely support
especially in the early stages of access to the technology. As discussed in design
principles 1 and 2, support occurred in a variety of forms, both directly and indirectly.
Facilitation was critical in supporting flexible delivery, especially for blended modes.
The training and resources of facilitators as discussed in 4.6.4.2 and in the design
principle 16 (5.2.3.4.1), provided the means to the course being adapted to suit local

needs.

Evidence that the course caters for flexible delivery can be found in data collected from
the online survey embedded on the last page of the published course. Of the first 266
respondents, 36% had completed the course totally online and facilitated, 11% had
chosen the totally online non-facilitated option, and 53% participated in blended models

of face-to-face meetings combined with online sessions.

5.6 Limitations of the study
As discussed in 3.2.2 the researcher was a member of all development teams that

conducted this research and had overall responsibility at LessonLab for the project.
While this provided excellent access to all aspects of the research, it did open the
interpretation of it to the subjective views of the researcher. However, as the design and
implementation stages of the research were conducted by teams from the stakeholders
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(1.3.1), each with a history in educational research, individual influence was minimal
during these stages. Decisions on the data to be collected, the format, type and means,
were made at the team level. Further analysis of the data after the course had been
launched and the focus of this thesis is the work of the researcher.

The data collected provided multiple perspectives from the designers, observers and
participants. The researcher selected from this rich source to explain the journey
through the design-based research and to justify the decisions made for the final product
and design principles emerging. While the researcher acknowledges the subjectivity of
this process, an overall objective has been to represent the “multiple perspectives of
reality” (Merriam, 1998, p.22) evident through the research.

During Stages 2 and 3 of this design-based research many decisions were made based
on the participants’ experience with technology, the technology itself, the software, and
the networks available both in schools and at home. As was shown in Tables 4-6, 4-7, 4-
36, 4-37, 4-41, 4-42, 4-59 and 4-60, computer usage and connection to the internet
varied across the groups. Most participants indicated they were regular users of
computers but unfortunately the questionnaires did not elicit how participants used
computers nor how often they accessed the internet. The types of internet connections
varied widely indicating that video streaming would be difficult for many, such as those
with only dial-up. Other challenges related to technology included service providers
restricting access to third-party programs needed by the LessonLab software, the age of
computers, and firewalls and other restrictions in school computer laborites (see 4.4.2.1,
4.5.2.1 and 4.5.2.1.2). Some of the refinements during Stage 3 of this research were due
to such issues with the technology and user experience.

With the advances made in technology and internet connections since this research was
conducted, and with end-users being far more computer technology savvy, many of the
issues experienced at that time should not be evident. However, challenges of keeping
software, such as that used in this research, working with hardware, operating systems,
and third-party software that are continually evolving, is an on-going consideration (see
5.2.1.5). Despite these limitations, the researcher considers the technology design
principles discussed in 5.2.1 to be valid.
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5.7 Future research
As was discussed in 5.2.4 above the design principles from this research project did

inform many of the online courses developed at LessonLab. One area for future research
would be to see how these design principles may have evolved over time, with different

objectives, different implementation models and changing technology.

During all testing cycles many of the teachers indicated that they had tried new ideas in
their classrooms as a result of studying the public-release lessons (see 4.4.4.1, 4.5.3.4.3,
and 4.6.3.3). This finding was confirmed by participants taking the course after it had
been published with 82% of 266 respondents to the online survey expecting their
teaching to change somewhat (50%) or significantly (32%) (see also 5.3). However,
since these responses are self-assessments and made immediately after taking the
course, it is in general an indication of intent or perceived changes. Research could be
carried out to see if the teachers did actually change their teaching after the intervention.
This could be through contacting the pilot participants for follow-up on perceived
changes emanating from the course. Alternatively, more rigorous research could be
conducted such as observing teachers before and after they had participated in the
professional development.

Other research could address some of the following questions focusing on some of the
design principles from the study. Do teachers who participate in the professional
development then continue to translate research into practice? Do teachers apply the
lesson analysis skills to their own teaching, and, if so, how? Do teachers work more
collaboratively with their peers reflecting the community of practice aspects of the
professional development? Do teachers focus more on their own mathematical
knowledge when considering the content of a lesson? Would the model developed here

work as well in other disciplines?
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Appendices 1

Appendix 1.1 Trends in International Mathematics and
Science Studies

TIMSS 1995 TIMSS 1999 TIMSS 2003  TIMSS 2007

4, 8, Final year of

Grades secondary school

. 8 4and8 4 and 8

assessed (12 in the United

States)

Benchmark Study,
Component Video Study, Case ~ Benchmark Study,

. ) . None None

studies Study, Curriculum  Video Study

Study
Participatin

paing 42 38 46 63

countries

Source: Frequently Asked Questions, http://nces.ed.gov/timss/fag.asp, accessed
February 19, 2007 (Institute of Education Sciences)
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Appendices 3

Appendix 3.1 Consent forms: Pilots 1,2 and 3

November 4, 2002

Re: Pilot - TIMSS-R Video Study Explorations of Algebra Teaching

Dear Participant,

LessonLab Inc. is working with Intel Foundation to develop a Course aimed at understanding
and improving mathematics’ teaching and learning. The Course uses Public Release lessons
from the TIMSS-R Video Study due for release January 2003. The Course will be presented
using LessonLab’s (www:.lesssonlab.com) proprietary software. This software is delivered ina

secure web based environment that only registered users can access.

You have been invited to participate in a pilot for this Course. To do this, we need your
permission. We will be videotaping the pilot sessions, collecting all materials including task
responses and giving questionnaires for the purpose of evaluation/research. Please review and sign

the attached Consent Form prior to the first pilot session.

If you have any questions regarding videotaping, please contact: Gail Hood at LessonLab on 310
664 2340 (W) or 310 600 1597 (C)

Sincerely,

Gail Hood

LessonLab Inc.

Project ID: TIMSS-R Explorations of Algebra Pilot
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PARTICIPANT RELEASE AND ASSIGNMENT FORM

I understand that Intel Foundation (the “Publisher”) in conjunction with LessonLab Inc. (the “Producer”),
would like to record my name, likeness and voice for use in an educational product for teachers. |
understand that the recordings may include digitized video, videotape, DVD, film, still-images, photo,
multimedia, audio and/or any other electronic or analog form (the “Videos™). | also understand that all
materials including task, forum and questionnaire responses will be used for the purpose of product
evaluation and educational research.

I grant to Publisher, as well as anyone to whom Publisher assigns, grants or licenses these same rights,
permission to record the Videos of the pilot sessions. | understand that, once created, | am granting to
Publisher all right, title and interest, including the copyright, in the Videos and any related transcription of
the Videos, and that Publisher may use, edit, modify, license, transfer or dispose of these Videos, without
limitation, in any language and media now known or hereafter developed, including in print publications,
audio and video recordings and electronic uses, including the Internet. Similarly, my name, likeness and
voice may be used to publicize, promote or advertise any product, work or other materials that relate to,

supplement or contain the Videos.

I have not previously assigned any rights related to my name, likeness, voice and/or lesson plans and
teaching methods to any other person or entity (such as a talent agency, a talent manager, an actors’ or
talent guild or any other entity who would be entitled to receive royalties for my performance in the
creation of the Videos). Moreover, | have not previously assigned to any other person or entity the rights
that | am now assigning to Publisher.

I release and discharge each of Publisher, and Producer, and their respective agents, employees, licensees,
directors, officers, assigns and any end user viewing or using the Videos from any and all claims, losses,
demands, damages, royalties, liabilities, costs and expenses, including reasonable attorneys’ fees and
expenses, which | may now have or may hereafter have by reason of the use of my name, likeness, voice,
lesson plan or teaching method in connection with the Videos (including, but not limited to, any alleged
violation of the right to privacy and/or any alleged claim for any distortion or illusionary effect resulting
from the publication of any Video).

DATE SIGNATURE

NAME (PRINT)

Project ID: TIMSS-R Explorations of Algebra Pilot
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Appendix 3.2 Consent forms: Pilot 4
February 1, 2003

Re: Pilot 4 - TIMSS Video Studies: Explorations of Algebra Teaching

Dear Participant,

LessonLab Inc. is working with Intel Foundation to develop a Course aimed at
understanding and improving mathematics’ teaching and learning. The Course uses
Public Release lessons from the TIMSS 1999 Video Study due for release early in 2003.
The Course will be presented using LessonLab’s (www.lesssonlab.com) proprietary
software. This software is delivered in a secure web based environment that only

registered users can access.

You have been invited to participate in a pilot for this Course. To do this, we need your
permission. We will be collecting all materials including task and forum responses, giving
questionnaires and conducting interviews for the purpose of evaluation/research. Please
review and sign the attached Consent Form prior to being given access to the Course
(February 7).

If you have any questions regarding the pilot, please contact: Gail Hood at LessonLab on
(310) 664 2340 (W) or (310) 600 1597 (C).

Sincerely,

Gail Hood
LessonLab Inc.
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PARTICIPANT RELEASE AND ASSIGNMENT FORM

I understand that Intel Foundation (the “Publisher”) in conjunction with LessonLab Inc. (the “Producer”),
is conducting a pilot to evaluate the TIMSS Video Studies: Explorations of Algebra Teaching Course they
have developed as an educational product for teachers. | have agreed to be part of this pilot. | understand
that my name and voice may be recorded during evaluative interviews. | also understand that all
materials including task, forum and questionnaire responses and the Interviews and related transcripts (the

“Pilot Materials™) will be used for the purpose of product evaluation and educational research.

I grant to Publisher, as well as anyone to whom Publisher assigns, grants or licenses these same rights,
permission to record the Interviews as part of the pilot. | understand that, once created, | am granting to
Publisher all right, title and interest, including the copyright, for the Pilot Materials, and that Publisher
may use, edit, modify, license, transfer or dispose of these Pilot Materials, without limitation, in any
language and media now known or hereafter developed, including in print publications, audio and video
recordings and electronic uses, including the Internet. Similarly, my name, and voice may be used to
publicize, promote or advertise any product, work or other materials that relate to, supplement or contain
the Pilot Materials.

I have not previously assigned any rights related to my name, likeness, voice and teaching methods to any
other person or entity (such as a talent agency, a talent manager, an actors’ or talent guild or any other
entity who would be entitled to receive royalties for my performance in the creation of the Interviews).
Moreover, | have not previously assigned to any other person or entity the rights that I am now assigning
to Publisher.

I release and discharge each of Publisher, and Producer, and their respective agents, employees, licensees,
directors, officers, assigns and any end user viewing or using the pilot materials from any and all claims,
losses, demands, damages, royalties, liabilities, costs and expenses, including reasonable attorneys’ fees
and expenses, which | may now have or may hereafter have by reason of the use of my name, voice, or
teaching method in connection with the Pilot (including, but not limited to, any alleged violation of the
right to privacy and/or any alleged claim for any distortion or illusionary effect resulting from the

publication of any Pilot Materials).

DATE SIGNATURE

NAME (PRINT)
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Appendices 4

Appendix 4.1 Questionnaire | — Demographics

| T

TIMSS Video Studies — Explorations of Algebra Teaching Participant Survey 1

1. What is your gender? O Male O Female

2. How often do you use a computer? At School/Work At Home
O Rarely O Rarely
O Once a week O Once a week
[ Every other day [ Every other day
[ Once a day [ Once a day

[0 More than once a day [ More than once a day

3. What type of internet connection do you use?

O DSL/Cable Modem O DSL/Cable Modem
[ Dial-up [ Dial-up
O Ethernet O Ethernet
O Not sure O Not sure
O Don't have internet access O Don't have internet access
4. What type of computer do you use? OpPcC OpPcC
O MAC O MAC
O Both O Both

5. How would you describe the student population at your school?

% of students with low Socio-Economic Status: O 0-25%
O 25-50%
O 50-75%
O 75-100%
% of Eng. Lang. Learners: %
% of students participating in free or reduced lunch program: %
6. What is your credential status? O | am a credentialed teacher

O | am an emergency credentialed teacher

[ | am a non-credentialed teacher

7. What type and level of mathematics are you currently teaching?
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8. Not counting this year, what is your mathematics teaching experience?

School Level Grade Level # of years
Elementary
Middle
High
College

9. What was the highest level of math you studied in:

High School
College

Graduate School

10. What was your: Major Minor
College

Graduate School

11. How much and what type of professional development have you had in math teaching
during the past five years?
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Appendix 4.2 Questionnaire 2

TIMSS-R Video— Explorations of Algebra Teaching Participant Survey 2

1. How did you find using the LessonLab Software the first time?

O Very difficult/frustrating O A little difficult, but not too bad O Okay O Quite easy 0O Very easy
COMMENTS: (Please continue on the back if necessary.)

2. How did you find using the LessonLab Software after using it a few times?

O Very difficult/frustrating O A little difficult, but not too bad O Okay O Quite easy O Very easy

3. How many hours did it take you to complete the Course?

[ Less than 8 O8-10 O010-12 O013-15 O More than 15
COMMENTS:

4. How would you rate your overall experience with this Course?

O Very good O Good O Okay O Poor O Very poor
COMMENTS:

5. Please indicate the extent you found each Course section interesting and/or useful.

5 = Extremely 4 = Very 3 = Undecided 2 =Somewhat 1= Not at all

Interesting Useful
Introduction (TIMSS Video Study/TIMSS to TIMSS-R) Introduction
Initial Exploration Initial Exploration
TIMSS-R Video Up Close TIMSS-R Video Up Close
Case 1 —Japan Case 1 —Japan
Case 2 — Hong Kong Case 2 — Hong Kong
Case 3 — Switzerland Case 3 — Switzerland
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COMMENTS:

6. How would you describe the goals of this Course to someone else?

7. Please indicate the extent the tasks and forums helped you in the following areas.
5 = Extremely helpful 4 =Very helpful 3 = Undecided 2 =Somewhat helpful 1 = Not at all helpful

In understanding the content of the course
In learning a framework for the analysis of classroom practice

In applying the content to real classroom situations

8. What did you find most useful about the Course?

9. Did you learn anything new about mathematics?
O Yes O No

If yes, what were the main things you learned?

10. What other kinds of things did you learn from this Course?

11. How might this Course assist you in your teaching practice?
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12. Would you recommend this Course to a friend?
O Yes O No

COMMENTS:

13. Was there anything in the Course that surprised you?
O Yes O No

If yes, what was that?

14. Is there something missing in this Course that you think would make it better?

O Yes O No

If yes, what would you add?

15. If you were invited to take a similar course, would you take it?
O Yes O No

COMMENTS:

16. Is there anything else you would like to add?

Thank you for your participation!
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Appendix 4.3 Questionnaire 3

VIDEO STUDY ' T
LESSONLAB

TIMSS-R Video— Explorations of Algebra Teaching Participant Survey 3

1. During the past week you were expected to access the TIMSS-R Video— Explorations of
Algebra Teaching course. Did you use the software at:

O Home O School O Both [ Other

2. Using the LessonLab Software by yourself was
O Very difficult/frustrating O A little difficult O Okay O Quite easy O Very easy
COMMENTS: (Please continue on the back if necessary.)

3. Did you require help using the LessonLab software outside of the Pilot sessions?

LessonLab Tech Support: O Yes 0O No
Other

COMMENTS: (Please describe frequency and type of help needed.)

4. How many hours did you spend on the Course outside of scheduled Pilot sessions?

Hours:
Percentage of time on assigned homework:
If you did additional activities, what were these?
O Reading/exploring Course text
O Finishing Tasks
O Reading other people’s responses to tasks
O Viewing the Lessons
O Exploring Resources associated with lessons
O Reading Commentaries in lessons
O Other

ADDITIONAL COMMENTS:
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Appendix 4.4 Demographics Summary - Pilots 1-4

Demographics Pilot 1 Pilot 2 Pilot 3 Pilot 4
1. Gender
Male 5 5 3 10
Female 5 4 4 19
2. How often do you use a computer?
At School
Rarely 1 1 1 2
Once a week 1 0 0 0
Every other day 0 0 0 2
Once a day 0 1 1 0
More than once a day 10 8 5 24
At Home
Rarely 2 0 0 0
Once a week 0 1 0 2
Every other day 2 0 3 5
Once a day 4 4 1 7
More than once a day 3 5 2 15
3. What type of internet connection do you use?
At School
DSL/Cable Modem 2 1 2 10
Dial-up 2 0 1 0
Ethernet 4 7 1 9
Not sure 2 2 3 6
Don’t have internet 0 0 0 0
access
At Home
DSL/Cable Modem 6 3 2 16
Dial-up 4 6 4 11
Ethernet 0 0 0 1
Not sure 1 1 0 0
Don’t have internet 0 0 0 1
access
4. What type of computer do you use?
At School
PC 9 6 3 19
MAC 0 2 3 6
Both 2 2 1 3
At Home
PC 9 8 3 24
MAC 1 1 2 3
Both 1 1 1 2
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Demographics Pilot 1 Pilot 2 Pilot 3 Pilot 4

5. How would you describe the student population at your school?
Ethnic Diversity

High 6 3 6

Middle 5 5 0

Low 0 2 1
Socio-Economic Status 10
High 1 0 0 7
Middle 2 3 0 4
Low 7 6 6 4
% of Eng. Lang. 56.3% 26.8% 35.7% 31.7%
Learners

% of students free lunch 61.6% 42.0% 63.0% 33.7%
6. What is your credential status?

S-E
Status
0-25%
25-50%
50-75%
75-100%
% ELL

% Flunch

Credentialed teacher 11 8 7 23
Emergency credentialed 0 2 0 0
teacher

Non-credentialed 0 0 0 0
teacher

8. Not counting this year, what is your mathematics teaching experience?
Grade Level/#Years # | Mean
Elementary 3/3.0
Middle 19/9.8
High 17./6.5
College 4/84

Other questions asked in demographics survey

7. What type and level of mathematics are you currently teaching?
9. What was the highest level of math you studied in:
10. What was your:

College Major

College Minor

Graduate School Major

Graduate School Minor

11. How much and what type of professional development have you had in math teaching

during the past five years?
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Appendix 4.5 Pilot 1-4 Questionnaire 2 Summary

Questionnaire 2 Pilot 1 Pilot 2 Pilot 3 Pilot 4
1. How did you find using the LessonLab Software the first time?
Very difficult/frustrating 2 0 3 2
A little difficult, but not too bad 2 0 3 2
Okay 2 4 1 6
Quite easy 3 3 0 2
Very easy 2 1 2 0
2. How did you find using the LessonLab Software after using it a few times?
Very difficult/frustrating 0 1 0 0
A little difficult, but not too bad 2 2 2 0
Okay 0 0 3 2
Quite easy 3 4 1 7
Very easy 5 2 3 1
3. How many hours did it take you to complete the Course?
Less than 8 0 2 0 2
8-10 4 3 1 3
10-12 5 2 3 4
13-15 2 0 3 1
More than 15 0 0 1 2
4. How would you rate your overall experience with this Course?
Very good 9 5 3 7
Good 2 3 5 3
Okay 0 0 0 1
Poor 0 0 1 0
Very poor 0 0 0 0
5. Please indicate the extent to which you found each Course section
interesting and/or useful.

5 = Extremely 4 =Very 3 =Undecided 2 = Somewhat 1 = Not at all
Interesting
Introduction 4.0 3.4 2.8 3.7
Initial Exploration 4.1 3.0 3.2 4.0
TIMSS-R Video Up Close 4.0 3.7 3.6 4.2
Case 1 - Japan 4.7 4.9 4.9 4.7
Case 2 — Hong Kong 4.0 4.9 4.5 4.5
Case 3 — Switzerland 4.3 3.4 2.8 4.1
Reflections 3.4
Useful
Introduction 3.7 3.7 2.8 3.5
Initial Exploration 3.9 3.6 3.3 3.7
TIMSS-R Video Up Close 3.7 3.7 3.3 4.0
Case 1 - Japan 4.4 4.3 4.7 4.6
Case 2 — Hong Kong 3.8 4.0 4.3 4.5
Case 3 — Switzerland 4.0 3.1 3.0 3.9
Reflections 4.0
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Questionnaire 2 Pilot 1 Pilot 2 Pilot 3 Pilot 4

7. Please indicate the extent to which the tasks and forums helped you in the
following areas.

5 = Extremely helpful 4 = Very helpful 3 = Undecided 2 = Somewhat helpful 1 =
Not at all helpful

In understanding the content 4.2 4.1 3.6 3.9
of the course

In learning a framework for 3.9 3.8 3.6 3.5
the analysis of classroom

practice

In applying the content to real 4.1 3.5 3.8 3.7

classroom situations
9. Did you learn anything new about mathematics?

Yes 10 4 7 6
No 1 4 1 4
12. Would you recommend this Course to a friend?

Yes 10 8 8 11
No 0 0 0 0
13. Was there anything in the Course that surprised you?

Yes 7 3 4 7
No 3 5 4 4

14. Is there something missing in this Course that you think would make it
better?

Yes 4 4 6 10
No 6 2 1 2
15. If you were invited to take a similar course, would you take it?

Yes 11 8 9 9
No 0 0 0 0
(Undecided) 1
Total # Respondents 11 8 9 12
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Appendix 4.6 Pilot 1 Questionnaire 2 Comments

Note: Comments connect to questions in data summary, Appendix 4.5 above.
Number before each comment signifies participant (1-11)

1. How did you find using the LessonLab Software the first time?
3 At times | was unsure as to what section to do next.
5 Some problems with saving file
6 This was a rich learning experience. Thank You.

3.How many hours did it take you to complete the Course?

3 Class and short 1 ¥2 in homework.
10 9 hours in class 2 hours at home

4. How would you rate your overall experience with this Course?

3 Excited to try new strategies

5 Overall experience “good” assoc teaching methods.

6 | feel honored to be part of this study and learned a great deal. | now understand the things I’ve
heard about Education in Japan.

7 It was very interesting & has made me reflect on my own teaching practices.

8 I enjoyed having the discussions.

10  Got some excellent ideas.

11 | appreciated the variety of teaching strategies modeled- and the students doing the talking and
doing

5. Please indicate the extent to which you found each Course section interesting and/or
useful.

1 | found these video’s of these countries very interesting. Mainly because of the view that other
countries have on education. My students would not appear in those videos.

3 The manner in which the lessons were all similar in generality.

5 Overall Japan Course was very interesting and useful

10  Japan study was awesome.

6. How would you describe the goals of this Course to someone else?

1 A way to teach math.

2 The goal is to observe methods of teaching algebra in different countries in order to think
“outside the box” and become a more effective teacher.

3 To help teacher see the differences between students-cultures yet similarities to “good teaching”

4 To introduce you to TIMSS and to give you an introduction to how others in other countries
teach. To show you some method that work from other countries.

6 To look at math instruction in other countries, as a teacher to see quality interaction and

engagement of learners.

To increase our awareness about teaching practices in other countries & how it differs from ours.

8 I would describe this course as away to see lessons being taught in other countries. What
connections can be made between my teaching and other teaching around the world?

9 To help teachers learn from other teachers & their techniques & philosophy.

10  Discovering similarities in high achieving countries and how they teach algebra.

~

11 1 would tell them this is an exploration of successful teaching styles from 3 different countries. In
it you will learn the Japanese method which allows students to find multiple ways to solve one
problem.
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8. What did you find most useful about the Course?

2 Making the connections between the concrete to abstract.

To see concepts that | am attempting with my class with varying results to be validated through
veteran teaching and to be given a visual presentation of the benefit of manipulative/concrete
teaching.

Viewing other teachers “in action”.

Using some of the materials in my classroom. Lesson plans different ways to solve one problem.
Along with the video course- interacting with other teachers & hearing their experiences

Seeing the different types of instructions in other countries.

Using of lessons approaches.

The Japanese instruction techniques.

How to teach several objectives in one class. Making connection from manip to actual problems.
Using multiple ways to solve problems. Go slowly to reach mastery before moving on to another
concept

w

P
mPBoovoos

9. Did you learn anything new about mathematics?

Algebra from years passed.

The strategies for teaching the mathematics.

There are useful tools from concrete to abstract concepts.

Strategies about how to teach some math.

Hand outs with students/chalkboard demonstrations

Learning mathematics by having students solve, each in their own way, the share out
How to increase my students to participation /buy into their math education

The connections of concepts in on lesson.

See above

Strategies that incorporate advanced & concrete concepts in the same lesson.

P
RPBovoorwne

10. What other kinds of things did you learn from this Course?

Presenting and facilitating solutions

Good teaching has many similarities in varying cultures.

How to teach some subjects a new way.

Check for understanding from students

Other tools that teachers from the pilot course use in instruction.

I am learning how to be a great teacher because the students deserve it.
Strategies of instruction- I’ll try them.

See above

Students who talk and are engaged in their learning —learn to master.

P e
mPBowo~vw~orwn

11. How might this Course assist you in your teaching practice?

N

I will think daily about what I teach and what | want the students to learn.

3 This gives me the opportunity to see “good” teaching as a model. It is hard to observe good

teaching while working.

To consider new ways to teach math.

Many different ways: 1. Demonstration of a problem solves in more than one way. 2. Students

hands on. 3. Using material for math problems.

6 All of the above comments

7 | saw teachers that reminded me of my teaching style and didn’t like what | saw. | am going to try
other ways to bring math alive to my students.

8 New ideas in lessons.

9 I plan to use the strategies to help my students.

10  The kids can really understand that there are several ways to answer 1 question.

o~
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12. Would you recommend this Course to a friend?

~N o1 W

[y
o

Other teachers need to see what it is like to teach in other countries.
There is a lot to learn from different cultures.

Yes!

I think this was a valuable learning experience.

Great ideas to share.

13. Was there anything in the Course that surprised you?

O 0o UIwEk

[y
o

The attitude of the students from other countries.

Netherlands very laid back individual style.

Japan lesson was great!

That so many approaches were found among countries.

The way teaching is the same as well as different, not just different.
I never realized so many countries taught these different ways.
Hong Kong speaking English.

14. Is there something missing in this Course that you think would make it better?

(G2l SR

[y
o

American teachers from parts of U.S.A.

A little more time between 1% & 2" session. Other lessons from countries in the study.
Japan lesson was great!

See an American study.

15. If you were invited to take a similar course, would you take it?

~N o1t w N

[y
o

Please invite me or contact me for other studies/courses.
Life long learner.

Yes! Lots to Learn!

Always willing to learn something new.

I love learning new ideas for teaching.

16. Is there anything else you would like to add?

1

N

[y
oco©W~Nouk~w

I really appreciated the way in which | was given help. As slow as | am with computers | felt
good. I was not made to feel badly.

Thanks for all of your time and preparation. Is there a place that | can go to get more details and
resources from the original TIMSS.

Nope, fun course!

The snacks were good.

Thank you all for this great opportunity. ©

Thank You! Excellent opportunity.

Great opportunity.

Perhaps ( for those who don’t work well on computers) might can few the work on film.

| presented a proportion problem to my algebra class in a Japanese style. The kids loved it. Want
to do it again.

All of it was said above. Thank you for the stipend & the camera.
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Appendix 4.7 Pilot 1-3 Questionnaire 3 Summary

Questionnaire 3 Pilot 1 Pilot 2 Pilot 3

1. Did you use the software at:

Home 4 4 4
School 1 0 1
Both 5 3 4
Other 0 1 0
2. Using the LessonLab Software by yourself was

Very difficult/frustrating 3 1 3
A little difficult, but not too bad 1 1 2
Okay 2 2 1
Quite easy 3 2 1
Very easy 1 2 2

3. Did you require help using the LessonLab software outside of the Pilot
sessions?
LessonLab Tech Support

Yes 5 3 4
No 3 5 5
Other 0

4. How many hours did you spend on the Course outside of scheduled Pilot
sessions?

Hours* 2.1 8.1 15.1
% time on assigned homework* 80% 79% 66%
If you did additional activities, what were these?

Reading/exploring Course text 2 4 6
Finishing Tasks 1 3 0
Reading other people’s responses to tasks 1 4 5
Viewing the Lessons 3 3 2
Exploring Resources associated with 3 2 2
lessons

Reading Commentaries in lessons 2 4 4
Other 1 2 2
Total # participants 11 10 10
Total # evaluation forms collected 10 8 9

Note: Figures are total for category except * which indicates mean value
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Appendix 4.8 Pilots 1-3 Questionnaire 3 Comments

Note: Comments connect to questions in data summary, Appendix 4.7 above.
Number before each comment signifies participant.

PILOT 1
Question 2

2 Real player G2 (part of Earthlink.net) kept trying to run the video disk and also off
the website.

3 | tried helping other people in the class who asked me for help. I like the email
function that can be used for this type of communication between class sessions.

4 Did not know that | had to download "real time player”. Had colleague help me.

5 I had problem putting up the work using Java Script. I had to hold down ctrl key

while pressing mouse.

6 I couldn't get the video on my computer. | did get the text.
8 The "NEXT" button is very light in color and was a bit difficult to find.
9 but even at school | had difficulty loading the video clips
Question 3
2 Tried - no answer (answering machine)
6 I called about 10pm - left a message and my number (GH-no response)
9 I emailed for help
Question 4
7 Tried but denied GH-reading other people’s responses)
8 1 on CD 0.5 hour on developing lesson
3 Trying to figure out how to work
Additional Comments
1 Although the computer part was frustrating | really enjoyed the class time and
learning experience
2 Many hours of frustrating!
3 I would really appreciate participating in future programs (similar in nature) and

am waiting for TIMSS-R to be released to the general public. This project and the
original TIMSS has helped me with teaching strategies that are outside of my
comfort zone. | also feel that the observations and analysis has helped me to focus
on the process of quality mathematics teaching.

4 I really enjoyed the Japanese style lesson. | taught a lesson in this style and my
class really enjoyed it as well. | videotaped my lesson for your use.
8 This was easier than | expected

10 Hong Kong 2 problems were interesting. 2x+4=x+6

PILOT 2
Question 2

1 I had some trouble navigating around because it wasn't always clear to me how to
get to where | wanted to get. | could always get to the part that | wanted but not
always directly.

2 At first, it was hard to navigate to the next task, but | eventually figured it out. The
worst part was the sound sometimes would go out on my computer, but | just
exited the program, logged out, logged back on and it worked.

3 | feel I have totally failed this project. | had major technical problems using home
computer and computer borrowed for school.

5 That is once | got the hang of it and began to understand what it didn't do well or
like to do.

6 After completing a section, it was necessary to close the window in order to
continue

7 It was easy once | found a computer that it would work on.

8 I had a difficult time with the initial set up and using my dial up. However, the 2nd

& third etc, were much better.
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Question 3

1

3
6

7

Actually I called for help but found out | had a CD-rom problem & replaced the
CD-rom everything worked

Spoke with Jim on Friday 12/13/02 to try to help get into the program.

There was a few minor glitches, but | was able to get through things without
calling tech support.

Only to try to get the program to worrk at home or in my classroom, which it
never did. With the computer that | worked on, I didn't need any help.

Additional Comments

2 I enjoyed exploring the lessons especially the Japan one. | thought the internet
program was very well laid out.

3 Thanks for the opportunity. 1 hope to be more successful if another opportunity
presents itself.

5 I enjoyed working with LessonLab materials. It provided some interesting
moments for reflection about the nature of learning and the role of the teacher.

6 I very much liked the lesson graphs. | liked the format and the material
presentation.

7 The lesson graphs were very helpful. | read them 1st, they helped me better
understand and respond to the computer lessons. | enjoyed the experience!

8 I thoroughly enjoyed watching the lessons. | would have liked to have been able to
hear audio, as | would have been able to understand more about the interaction in
the classroom, both between teacher/students & students/students!

PILOT 3
Question 2

2 The software did not work with my Macintosh. | was having trouble with freezing
up. The Real player was not working at all.

4 I believe some of the problem was my computer software.

5 I had more done than got recorded. Knocked off line. Did not realize parts missing
until the end.

8 Every time | tried to pause, rewind, fast forward the video it caused my computer
to malfunction. Poor video quality. Not knowing how to enlarge video. Not
knowing my progress as soon as | logged on.

Question 3

2 I called 4 times. I also contacted my colleagues who did the program.

3 | felt the software was fairly user friendly.

4 Sometimes. | would miss a sequence and had to be reminded or helped on certain
strategies.

8 Each time 1 logged on (6 different times) | had to call for tech support for an
approximate total 15 hours.

Question 4

3 Making comments in my notebook.

8 Tech support + 20 hours with Earthlink
Additional Comments

1 This was a busy time of year for me to take the time for this, but I really enjoyed
the opportunity to see teachers from other countries and their approach to teaching
the same concepts that I teach.

2 I had the opportunity to read the text. | wasn't able to view the videos and get the
enrichment that was provided by watching the video.

7 More teardown of why lessons work, why they don't work. Go beyonds just the
methods.

8 Because of all the "tech problems I was frustrated. I spent many additional hours

with Earthlink trying to get my internet server back.
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Appendix 4.9 Pilot 4 Questionnaire 3 Summary

Questionnaire 3 Pilot 4
1. “Ordering” the Course.

a. Was the order form clear to you?

Not at all

Not quite

Okay

Quite clear

Very Clear

b. Were you comfortable/secure supplying the information over the
Internet?

Not at all

A little insecure

Okay

Quite comfortable

Very Secure

c. Did you receive confirmation of successfully ordering the Course?

g N OO

A DWHFRO

Immediately 10
Other 1
d. Do you purchase goods or book services over the Internet (online)?
Never 1
Occasionally 10
Frequently 1

2. Receiving the materials.

a. From the day you ordered the Course the materials arrived in
approximately:

1-3 days 3
4-7 days 4
>7days 5
b.The condition of the materials was:

Very good 11
Good 1
Okay 0
Poor 0
Very poor 0

3. Accessing and Registration

a. The instructions in the cover letter and in the Course Guide for getting
online and registering on the LessonLab site were?

Very good 4
Good 7
Okay 0
Poor 0
Very poor 0

b. Did you require help with the software or registration process from
LessonLab or anyone else?
LessonLab Tech Support:
Yes

No

Other

= o1 o O
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c. What type of computer did you use to do the Course and where?
Home

Mac 1
PC 9
School

Mac 1
PC 5
Other

Mac 0
PC 0
4, The Course Guide.

a. Did you read the Course Guide?

Yes 10
No 2

b. If yes, please indicate the usefulness of the following sections and pages.
5 = Extremely 4 =Very 3 =Undecided 2 = Somewhat 1 = Not at all

Sections

Introduction 3.8
Getting Started 4.3
Navigating the Course 4.0
Beginning the Course 4.1
Viewing and Analyzing the Case Studies 4.0
Spaces for Note taking 3.3
Pages

Course Planner 3.6
Task and Forum Checklist 29
Lesson Graphs 4.0
TIMSS Resource Pages 3.0

5.Facilitation of the Course.

a. Have you ever taken a facilitated online course before this one?
Yes 2
No 10
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Appendix 4.10 Pilot 4 Questionnaire 3 Comments

Note: Comments connect to questions in data summary, Appendix 4.9 above.
Number before each comment signifies participant.

PILOT 4 Comments
1. “Ordering” the Course.

a. Was the order form clear to you?
10 | accidentally hit enter twice - creating two orders

b. Were you comfortable/secure supplying the information over the Internet?
2 Took me a few minutes to get it straight

c. Did you receive confirmation of successfully ordering the Course?
3 Quite quickly - but then could not enter the course right away.
12 | don't remember

d. Do you purchase goods or book services over the Internet (online)?

2. Receiving the materials.

a. From the day you ordered the Course the materials arrived in
approximately:

5 | think maybe sooner but it came on a Friday and didn't get put out
until later in day

7 Large delay

12 I have slow mail service

b. The condition of the materials was:
3. Accessing and Registration

a. The instructions in the cover letter and in the Course Guide for getting
online and registering on the LessonLab site were?

b. Did you require help with the software or registration process from
LessonLab or anyone else?

1 Get video thru fire wall Tech support did not reply within 24-48 hrs.
Had to call Gail. Once he replied he stayed with me till resolution

3 Once accessing the courses - once with question about accessing
the graphs. Tech support was outstanding/prompt/ courteous and
efficient.

4 | needed help a few times (maybe 37?) but all problems were due to
my outdated operating system!

5 School computer technician. He had to renew Real player on my
computer so | could use course.

7 At outset b/c PC @ home and MAC @ work did not allow some
functions - PC setup was different from anticipated in manual

8 | was registered with LessonLab thru another portal and | couldn't get

on that way. Once | registered, | had to wait until the following
Monday to begin - | lost use of the weekend.

11 | did have trouble at first with downloading the program onto my
computer.
c. What type of computer did you use to do the Course and where?
10 | wanted to use a PC at home and work - depending on where | was.

4. The Course Guide.

a. Did you read the Course Guide?
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1 Skimmed parts; more no than yes
b. If yes, please indicate the usefulness of the following sections and pages.

1 Just wanted to get started.

2 Lesson Graphs could be larger in print

8 | went to the TIMSS Resource page but couldn't find where the
various graphs were, easily, to make copies to remind me.

10 None were helpful when | clicked when | didn't mean to.

c. Is there anything else you think should be included in the Course Guide?

2 Fine as is

5 Besides Progress Chart in total on pp. 24-25, why not break it down
to where they would actually appear on case studies (notes).

6 It might be helpful to have the analysis of the content in the Course
Guide.

7 No

8 snap shots of pages to see what students are working on?

10 A blackline for teachers that can be used if desired. Example: The

Japanese problem and manipulatives. (So teachers don't have to
make their own) or a blackline for transparency.
12 No
5. Facilitation of the Course.

a. Have you ever taken a facilitated online course before this one?

3 Have participated in online networks for professional development.
b. What was your experience with the facilitation process in this Course?
1 Very disappointing. | only heard fromfacilitator 3 times - welcome to
course; don't forget to save responses; reminder course closing.
2 Fine - you can work on it at your own time
3 I had virtually (no pun intended) no contact with the facilitator (except

extension of date email). As far as | could tell the facilitator posted
one forum response? | don't know anything about her either. Is she a

teacher?
4 | didn't feel it was a major part of the course, but this could be that |
just didn't feel a personal need to participate too much in discussions
5 As mention before, | don't if was Distict's server or your program, but

after clicking into an exploration (either just to watch or answer) and
then leaving it for another part, I'd have to laeve the course
completely in order to get to next step.

7 Positive

8 | wasn't sure it was always useful for me - at times | felt as if | knew
as much or more...

10 I guess | enjoyed the Course and the Guide was extremely helpful.

12 | am not sure, email was nice

c. What types of facilitation would you find helpful in this Course?

1 | expected facilitator to reply to some of my comments to stretch my
thinking, maybe reference me to another person's contrasting
comments.

2 Same as provided

3 | think facilitator is crucial. The beauty of online work is that it should

be easy to give participants feedback almost 1 to 1. | think this was
really lacking i.e. | would respond to a question and have no idea if |
had missed the point or not. | even made a that | was "lost" in a forum
and heard nothing. | think you could add facilitation feedback at any
point and that would help immensely (I also commented on this in my
email feedback - sent previously).

4 The type of facilitation used would be helpful to anyone interested in
participating in the forum discussions - | don't think any changes
need to be made.
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5 Is there possibly a way to increase volume on videos? Or for the
video screen to be larger?

7 Chance to review my responses before posting it

8 Identifying the teacher behaviors and learning padagogy that made
the lesson successful ... sometimes before to watch for ... ideas that
could be useful in our classrooms assistance of writing problems to
engage? Look at process teachers go thru to create lessons?

12 More focus and direction in the forums.

d. Where and when would this facilitation be most beneficial?

1 Driving throughout Course. Thought facilitator would pose some
thought provoking group dialogue questions and also enter into
dialogue.

2 Itis okay as is

5 At all points | could only sit for a few minutes having to concentrate to
be close enough to see and listen.

7 Before posting a response

10 Would be most beneficial if people could access by area of
interest/need. That way teachers can fit the module within their
lesson plan.
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Appendix 4.11 Codes for task and forums

Code | Definition | Examples Notes
Content (C)

C.0 None Generated after coding

C.1 Mathematical term/topic fraction Repetitions in each
response not counted

C.2 Mathematical concept Fraction method No repetitions

C.3 C.1lor C.2with C.1 or C.2 may be implicit

explanation/commentary/

C4 Making connections to real world

or other mathematics
Pedagogical Content Knowledge (P)

P.0 None evident

P.1 Observation of teaching pedagogy Literal

p.2 P.1 with discussion Explains noted pedagogy

Al Use of chalkboard

A2 Manipulatives — students

A3 Manipulatives — teacher

A4 Other — worksheet/text

P.4 Pedagogical critique/value

judgement

P.5 Reaction to class event or CZ grading publically/

observation Class is attentive
Student Thinking/Understanding (S)

S.1 Reference to student(s) Mention of student
thinking, understanding or
learning progress

S.2 S.1 with discussion Adds discussion on above
observation

Link or Transfer to Practice (L)

L.1 Seen (link) Relates video to something
they have observed or read
about

L.2 Done/do/Could do/Couldn’t Relates video to own

do(link) teaching

L.3 Pedagogical belief (link) No evidence

L4 Will try (transfer) Plan to try idea in own
teaching

L.5 Have tried L.4 (transfer) Outcome of implementing
idea

Link to Research (R)

R.1 Reference to research by May be explicit or implicit

participants

R.2 Research background facilitator

R.3 Ref to public-release lessons (prl)

outside of cases
R.4 Ref to prl comparison of
pedagogy
Video Evidence (V)

V.1 Video marker only

V.2 V.1 with explanation Note this may also be
without marker

Distracters (D)

D.1 Content

D.2 Pedagogy
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Code

| Definition

| Examples |

Notes

Similarities and Differences (SD)

SD.1 Single observation For use in tasks or forums
where this is asked
e.g.Getting Your Feet Wet
or reaction in f2f sessions

SD.2 S.1 with discussion

SD.3 Comparison between 2 or more Use * if a problem This may also be used in

cases, countries or lessons other responses if reference
made to another lesson in
course.
Predictions
1.1 Yes | did predict/ compare/ JP SW Exploration Q2
correct
For Reflection Math alternative
suggested
1.2 No I did not predict/ compare or | JP SW Exploration Q2
not correct
For Reflection Math NO
alternative suggested
Participant Mathematics Solutions (M, M1-M5 for JP problem)
M.1 Manipulatives or Trial & error Simulate removing coins As for student 1 JP
each day Note answer: Day 15
M.2 Table Table days/amount left As for student 2 JP
M.3 Differences Diff of 5 yen/day As for student 3 JP
(180-110)/(10-5)=14

M.4 Simultaneous equations Find when equal and add 1 | As for student 4 JP

M.5 Inequalities 180-10x<110-5x As for student 5 JP

M.6 X=2 0=0 identity For HK content question

M.7 Other Graph,...

*Flag incorrect answers with * next to code for method

Technology (T)

T.1 Internet Connection, registering, 3"-
party software

T.2 Software Multiple videos, Save
feature

Feedback/Evaluation (F)

F.1 Research

F.2 Video Reaction to using video

F.3 Online platform

F.4 Mathematical personal challenge

Extras

NA Not applicable/no response

C.2* Flag incorrect Use for all codes

assumption/responses

@) Other Use for anything that looks
interesting and doesn’t fit
anywhere else
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