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The Effects of Dynamic Pedagogy on the Mathematics Achievement of
Ethnic Minority Students

Edmund W. Gordon
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ABSTRACT

The research monograph that follows describes the implementation of an intervention
called Dynamic Pedagogy and its effects on the academic achievement of ethnic minority
students in the third grade during the first year and the third and fourth grades during the
second year. For the first year 10 third grade teachers participated in the study, 2 from
each of 5 schools. For the second year, 8 third grade teachers (2 returning teachers and 2
new teachers) from 2 schools and 2 fourth grade teachers participated in the study.

The results regarding the impact of Dynamic Pedagogy on the academic achievement of
students at the third and fourth grade levels were mixed. The pilot year data showed
significant school effects of Dynamic Pedagogy on a third grade mathematics
achievement test and district assessments in target mathematics units. The second year
data showed significant effects of Dynamic Pedagogy on a fourth grade mathematics
achievement test but the results on the district assessments were not significant. These
results were obtained for a sample of students who were exposed to the Dynamic
Pedagogy treatment the previous year. Similarly, the results were mixed for a new cohort
of students at the third grade level. Although there were school effects, as in the previous
year on the third grade mathematics achievement test, the results showed no significant
differences between students in the Dynamic Pedagogy and non-Dynamic Pedagogy
groups on the district assessments. These results should be read with caution since there
were clear limitations to the study, including non-random sample and significant
interaction between the covariate and grouping variables. Our analyses of race/ethnic
comparisons on mathematics achievement were also mixed, indicating that Dynamic
Pedagogy had a differential impact on different race/ethnic groups.
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The Effects of Dynamic Pedagogy on the Mathematics Achievement of
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Edmund W. Gordon
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EXECUTIVE SUMMARY

The research monograph that follows describes the implementation of an
intervention called Dynamic Pedagogy and its effects on the academic achievement of
ethnic minority students in the third grade during the first year and the third and fourth
grades during the second year. For the first year 10 third grade teachers participated in
the study, 2 from each of 5 schools. For the second year, 8 third grade teachers (2
returning teachers and 2 new teachers) from 2 schools and 2 fourth grade teachers
participated in the study.

For each year, the research monograph describes the method used for selecting
the experimental and comparison groups followed by a description of the components of
the intervention that was delivered. First, a series of professional development sessions
for participating teachers included the following: discussions about the principles of
Dynamic Pedagogy, provision of templates for recording preplanning thoughts and lesson
plans, and a measure of self assessment of teachers' experiences with the Dynamic
Pedagogy model. In addition, the intervention consisted of the actual implementation of
Dynamic Pedagogy lessons plans in the classroom in 4 target mathematics units, and the
collection of portfolios after teaching each lesson and the transcriptions of observed
Dynamic Pedagogy lessons.

A case is made for the efficacy of the intervention, Dynamic Pedagogy through
the analysis of teacher portfolios, actual lessons that were implemented, reactions of
teachers who participated in the study about their views about the professional
development that was delivered and their use of Dynamic Pedagogy principles in their
lesson planning and classroom practice. For the most part, the results showed that
teachers prepared their lessons and implemented them in ways consistent with the
principles of Dynamic Pedagogy. In general, teachers had positive views about the
professional development in which they participated and reported high frequency of use
of Dynamic Pedagogy principles in their classroom practice.

The results regarding the impact of Dynamic Pedagogy on the academic
achievement of students at the third and fourth grade levels were mixed. The pilot year
data showed significant school effects of Dynamic Pedagogy on a third grade
mathematics achievement test and district assessments in target mathematics units. The
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second year data showed significant effects of Dynamic Pedagogy on a fourth grade
mathematics achievement test but the results on the district assessments were not
significant. These results were obtained for a sample of students who were exposed to
the Dynamic Pedagogy treatment the previous year. Similarly, the results were mixed for
a new cohort of students at the third grade level. Although there were school effects, as
in the previous year on the third grade mathematics achievement test, the results showed
no significant differences between students in the Dynamic Pedagogy and non-Dynamic
Pedagogy groups on the district assessments. These results should be read with caution
since there were clear limitations to the study, including non-random sample and
significant interaction between the covariate and grouping variables. Our analyses of
race/ethnic comparisons on mathematics achievement were also mixed, indicating that
Dynamic Pedagogy had a differential impact on different race/ethnic groups. Again,
caution is urged in the interpretation of these findings because of the small sample size of
Asian and White students in the experimental and comparison groups.

And, finally, we disaggregated the data on student achievement into levels (1, 2,
3, and 4) and examined the number and percentage of students scoring at the lowest (1)
and highest (4) levels in both the Dynamic Pedagogy and non-Dynamic Pedagogy
conditions. The results showed a higher percentage of Dynamic Pedagogy students than
non-Dynamic Pedagogy students scored at the highest level of achievement on both the
third and fourth grade achievement tests and district wide assessments. In contrast, a
lower percentage of them when compared to their non-Dynamic Pedagogy peers,
performed at the lowest level on these mathematics measures.

There are at least three implications of this work for future research. The first is
to refine and improve our research methods. For example, we would need to modify our
teacher-interaction observation protocol to capture student-student and teacher-student
conversations in small groups. We would also need to develop additional measures of
student academic engagement beyond samples of their work and observation of their
learning behaviors in the classroom. In terms of the research design we would need to
identify measures that would more accurately account for differences in student
achievement prior to the intervention and to figure ways to ensure equivalent samples for
treatment and comparison groups. And, finally, we would need to ensure adequate
representation of race/ethnic groups for the treatment and comparison groups.

A second line of inquiry will be to explore the efficacy of Dynamic Pedagogy to
increase the number of African American, Hispanic, and Native American children who
perform at the highest level of achievement. Recent reports have documented that one
reason for the achievement gap is the underrepresentation of African American, Hispanic,
and Native American children among our highest achieving students (A Report of the
National Task Force on Minority High Achievement, 1999) and a Report of the National
Study group for the Affirmative Development of Academic Ability (2004). To address this
concern, future studies of Dynamic Pedagogy would need to be designed in ways that
maximize reliable and valid comparisons of its effects among different race/ethnic
groups. But, as these reports cautioned, it's unlikely that any school intervention, no
matter how effective, would be sufficient to raise a critical mass of students from these



underrepresented groups to the ranks of our highest achieving students. For these
students, more sustained exposure to Dynamic Pedagogy beyond the classroom would
need to be supplemented with their access to other educationally-relevant capital, a
strategy consistent with the recommendation of Gordon and his colleagues, (Gordon,
2001; 2002; Gordon, Bridglall, & Meroe, 2004) and the Report of the National Study
Group for the Affirmative Development of Academic Ability (2004).

Finally, a third line of research is to examine the use of Dynamic Pedagogy
principles and concepts among novice and more experienced teachers and to ascertain
whether differences are obtained in their teaching, before, during, and after classroom
practice. The growing recognition that teacher knowledge is an important marker of
teacher effectiveness has led to serious interest among education administrators and
policy makers seeking to ensure that teachers in every classroom have the kinds of
knowledge that contribute to effective teaching and improved student outcomes.
Continuing research with the Dynamic Pedagogy model holds promise for not only
adding to our knowledge base about the multidimensionality of teacher pedagogical
content knowledge but also for contributing to our understanding of the mechanisms by
which such knowledge impacts student motivation, learning, and achievement.
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The Effects of Dynamic Pedagogy on the Mathematics Achievement of
Ethnic Minority Students

Edmund W. Gordon
Eleanor Armour-Thomas
Institute for Urban and Minority Education

Teachers College, Columbia University
New York, New York

Introduction
Rationale for the Study

Improving the academic achievement of children from certain ethnic/racial groups
(e.g., African Americans, Latino/a Americans, and Native Americans) is perhaps the
most serious educational challenge for the United States. Some would argue that for a
society committed at least in principle to the dual ideals of equity and social justice for
all, the challenge is a moral one as well.

There i1s good reason for concern since on virtually every measure of academic
achievement, African American, Latino, and Native American students score
significantly lower than that of their European and Asian American peers. In following
the trajectory of these disparities in achievement, Phillips, Crouse, and Ralph, 1998; and
The National Task Force on Minority High Achievement, 1999 report that gaps are first
manifested early in school, broadened during the elementary school years, and remain
relatively fixed during the secondary school years. In recent years this phenomenon has
been dubbed the "achievement gap."

In 1999, The National Task Force on Minority High Achievement, in its report,
titled Reaching the Top, cautioned about the serious consequences for our society of the
underachievement of minority students: "Until many more minority students from
disadvantaged, middle class, and upper middle class circumstances are very successful
educationally, it will be virtually impossible to integrate institutions completely,
especially at the leadership levels" (p. 2).

For more than 20 years, despite numerous efforts to seeking to eliminate or
narrow the achievement disparities between minority and non minority groups, the gap
persists. Edmund W. Gordon who co-chaired the National Task Force on Minority High
Achievement and who has written extensively on issues related to minority achievement
argues that closing the achievement gap will require simultaneous interventions in the
home, school, and communities directed toward the affirmative development of academic
ability and intellective competence. In Gordon's vision, the ultimate purpose of learning
and the teaching by which it is enabled is to acquire knowledge, techniques,
understanding, and values in the service of the development of adaptive human intellect,
which he later defined as intellective competence —the effective orchestration of



affective, cognitive, and situative mental processes directed toward what we want
learners to become (Gordon, 2002). To be clear, Gordon does not undervalue the
importance of improving students' discipline-based knowledge and skills, but he sees
these academic achievements as instrumental to more purposive ends—the development
of student ability and disposition to adaptively and efficiently use knowledge, technique
and values in mental processes to engage and solve both common and novel problems. In
short, Gordon is convinced that the end goal of learning is less about what learners are
expected to know and be able to do in any academic discipline of interest but more about
our expectations of what they should become —autonomous, intentional learners who are
sensitive, compassionate, thinking and productively cooperative members of human
communities (2001).

What are the expectations for teaching and learning that are conducive to high
academic achievement and intellective competence? Our own reading of the research
literature on teaching effectiveness, child development, learning, and cognitive science
lead us to the thesis that these dual outcomes are likely to be enabled when students
consistently show active and sustained responsiveness to the learning experiences that
teachers make available for them in the classroom. These learning experiences, though,
must be informed by teacher knowledge and decisions about curriculum, instruction, and
assessment that are uniquely tailored to students' strengths, interests, and needs. In the
current intervention study we call this teaching approach Dynamic Pedagogy and
examine its efficacy to impact student mathematics achievement and intellective
competence among ethnic minority children at the elementary school level.

Theoretical Background of Study

Dynamic Pedagogy is a socio-cognitive approach to teaching in which
assessment, curriculum, and instructional processes are united in the service of student
learning. The term "dynamic" is used to emphasize the continuing adjustments that
teachers make in their decisions about curriculum, instruction, and assessment in
response to the learning strengths and needs of students. Their responsiveness to these
adaptations adds a labile quality to the construct.

The Dynamic Pedagogy model is informed by theoretical and empirical research
on teaching, learning, and cognitive development. What follows is a discussion of this
work and how it shaped the conceptualization of the model.

Curriculum

The curriculum strand of Dynamic Pedagogy consists of the full range of
materials (e.g., text, media, and workbooks) that embody the concepts, principles, and
procedures of a discipline. How well students learn the content of a discipline depends in
large measure on whether tasks have the attributes to motivate students to learn and use
their minds well. For example, do tasks allow students to make connections to their prior
knowledge and skills and to build new knowledge? Are tasks open to multiple
representations and multiple ways of knowing the content? Are tasks relevant to



students' personal interests and do they arouse and sustain their motivation in them until
successful completion? Do tasks engage students in metacognitive and cognitive
thinking about a discipline's concepts and its underlying principles? We have selected
Artzt and Armour-Thomas (2002) recommendations to teachers about designing tasks
that are relevant for helping students to actively engage in meaningful problem solving:
(a) set tasks at the appropriate level of difficulty; (b) sequence tasks in ways that students
can progress in their cumulative understanding of a particular content area; (c) select
tasks with attributes that initially attract, sustain their attention, and emotional investment
over time; (d) design tasks that allow students to make connections between concepts and
principles earned in the past and those that they will learn in the future; (e) select
appropriate modalities for representing tasks.

The curriculum strand was also informed by Sternberg's theory of intelligence
(1985, 1988) that posits that, along with memory, there are three kinds of abilities,
analytic, creative, and practical that draw upon a common set of information processing
components —metacomponents, performance components, and knowledge-acquisition
components. What distinguish these abilities are the experiences and contexts to which
these information processing components are applied. Thus, analytical ability drawn
upon information processing components for relatively familiar tasks that require the
individual to analyze, judge, evaluate, compare, and contrast; information processing
components for creative ability (e.g., ability to discover, invent, create, explore) are
applied to relatively novel tasks or familiar tasks conceptualized in a novel way. And,
finally, information processing components for practical ability (e.g., ability to put into
practice, apply, use, and implement) are applied to either familiar or novel tasks in
everyday contexts or settings. We argue that if students are exposed to tasks that require
them to think about concepts and procedures in these multiple ways, they are likely to
learn more deeply about the content of a discipline. But even more importantly, we think
that consistent and prolonged use of these kinds of cognitive and metacognitive processes
for solving common and novel problems are crucial for the development of intellective
competence.

Assessment

The assessment strand of Dynamic Pedagogy functions within the actual
implementation of a lesson and has two components. The first one is a type of "on-line
probe" that is used to assess: (a) students prior knowledge and skills in readiness for new
learning; (b) students emerging understanding of new concepts and procedures; (¢) how
well they have consolidated their new learning, and (d) how well they are able to transfer
new learning to other contexts. The term has a similar meaning to Campione's (1989)
"on-line diagnosis" or Slavin's (2001) "learning probes" or Gickling and Havertape's
(1981) "curriculum-embedded assessments." On-line probes provide iterative dynamic
feedback that is used to inform adaptive instruction.

Some on-line probes may take the form of questioning and may serve many
purposes throughout the lesson. For example, questions may be used to elicit
clarification on students' thinking, encourage elaboration of their ideas, or to help them



make a mental bridge to another idea. Other probes may require students to demonstrate
their understanding in written form, verbally, pictorially, or kinesthetically. Needless to
say, questions don't operate in a vacuum and the amount of time given to students to
respond to a question, the nature and quality of the feedback given in response to a
question, the follow-up hints and prompts after student's incomplete answers—must all
be included with effective questioning strategies.

The second component of assessment consists of Metacognitive Probes. These
probes describe the variety of ways the teacher assesses the extent to which students are
aware of effective learning strategies and know when and how they are to be applied. In
describing this form of self-assessment, some researchers use the term higher order
thinking (Armour-Thomas & Szczesiul, 1989; Frederiksen & Collins, 1989; Stiggens,
1997); metacognition (Flavell, 1979); regulation of cognition (Schraw, 2001);
metacomponents (Sternberg, 1986); talk-aloud problem solving (Whimbey & Lochhead,
1982); or self-regulated learning (Zimmerman, 1989). Many studies have found that
highly competent students are aware of and use these higher-level cognitions in their
learning (Paris & Newman, 1990; Schunk & Zimmerman, 1997; Winne, 1997).
Examples of these probes include teacher questions such as: "What is this problem
asking you to do?" "Why did you select this strategy?" "How do you know your answer
is correct?" "How do you know you are on the right track?"

Instruction

The instruction strand of Dynamic Pedagogy focuses on a multiplicity of
strategies that are adaptive to the learning strengths and needs of the student revealed, in
part, through assessment. This is not an easy task for the teacher for, along with their
differences in developing expertise, students bring a vast array of differences to the
classroom: developed intellectual/intellective abilities, prior knowledge and skills,
response tendencies (cognitive style, temperamental style, and cultural style). How well
students' potential to learn gets developed depends, in part, upon the judicious use of
instructional strategies in adapting to these learner differences to meet the expected
learning outcomes. In some instances, strategies more closely associated with behavioral
principles (e.g., direct instruction) may be necessary, whereas in other instances strategies
more in line with constructivist principles (scaffolding, metacognition) may be warranted.
We have selected an eclectic blend of instructional strategies in an effort to be adaptive to
the learning strengths and needs of the students. A discussion of these strategies follows.

Direct Instructional Strategies

Direct Instruction is an instructional approach in which information is transmitted
directly to the student and class time is structured to enable students to acquire basic
knowledge and skills. Numerous studies have found a positive relationship between
elements of direct instruction and student achievement (Gage & Needels, 1989; Weinert
& Helmke, 1995). Some studies of computer-assisted instruction that used elements of
direct instruction found positive effects particularly for low-achieving students in
elementary schools (Adams & Engelmann, 1996; Meyer, 1984). Although we know that



high academic achievement requires more than mastery of basic knowledge and skills,
we think that achievement of automaticity of these competencies facilitates the
acquisition, consolidation, and transfer of more complex knowledge and skill. For this
reason we have included some of Slavin's (2001) direct instruction strategies in the
instructional strand of the Dynamic Pedagogy model: (a) State learning objectives
explicitly and orient students to the lesson; (b) Review perquisites; (c) Provide
independent practice; (d) Provide distributed practice and review; and (e) Provide
feedback.

Mediated Learning and Social Scaffolding Strategies

The concept of mediated learning was first used by Feuerstein, Rand, and
Hoffman (1979) to describe an interactive clinical involvement during dynamic
assessment in which the examiner teaches the child how to find and use the rules
underlying a task. During this socially interactive relationship, the examiner behaves like
a teacher in selecting examples for clarifying the task, asking for and giving explanation,
summarizing progress, etc. The outcome of mediated learning is change in cognitive
functioning.

Vygotsky's (1978) concept of social scaffolding is similar in function to mediated
learning in that it involves the guidance and support a more competent peer or able adult
provides the child while working in his/her "zone of proximal development," i.e., the
cognitive space wherein the child's learning and problem solving abilities are just
beginning to develop. Working with the child in his/her zone of proximal development,
the adult models the behaviors he/she expects the child to be able to do on his/her own,
directs the child's attention to alternative procedures for the task, and encourages the
child to try out his /her embryonic skills on some portion of the task. As the child gains
confidence, the competent peer or adult diminishes support and encourages the child to
take on increasing responsibility for completing the task without help. It is this type of
social scaffolding that Vygotsky (1978) claims as the mechanism for bringing about
cognitive change. Both Vygotsky and Feuerstein reported success in using these
cognitive strategies with children who experience serious difficulties in schoolwork.

In a recent study, Meyer and Turner (2002) identified 3 ways that teachers can use
scaffolding strategies to support student self-regulation: (a) helping students build
competence through increased understanding; (b) engaging students in learning while
supporting their socioemotional needs; and (c) helping students build and exercise
autonomy.

We have included these dimensions of scaffolding into the instructional strand of
the Dynamic Pedagogy model because we think that these are the kinds of supports for
learning that are conducive to high academic achievement and the nurturance of
intellective competence.



Unit of Analysis

We share the position of many educational researchers and policy makers that
what teachers know and do can have a profound impact on what students are enabled to
know and do (Darling-Hammond & Ball, 1997; National Commission on Teaching and
America's Future, 1996). Indeed, many years ago, Shulman and his colleagues (Shulman,
1986; Wilson, Shulman, & Richert, 1987) in their groundbreaking work called attention
to the importance of pedagogical content knowledge among accomplished teachers. In
Dynamic Pedagogy we expect teacher knowledge about curriculum, instruction, and
assessment to be centered around student learning and evidenced in their thoughts and
decisions before, during, and after classroom practice. We also expect that students will
be responsive to the learning experiences that teachers make available for them and that
their responsiveness would be evidenced in the quality of engagement in these
experiences as well as in their performance on mathematics achievement measures.
Thus, the unit of analysis in Dynamic Pedagogy consists of four related components: (a)
knowledge teachers use in planning for teaching a lesson; (b) knowledge teachers use
during actual teaching of a lesson; (c) knowledge teachers use in evaluating their
planning and actual teaching of the lesson; and (d) the nature and quality of student
response to teacher knowledge. We consider these types of knowledge and their
relationship to student learning to be consistent with Shulman's (1986) conception of
pedagogical content knowledge, which he described as the integration of knowledge of
the subject matter with knowledge of how to teach that subject matter in ways that enable
student understanding. Our Dynamic Pedagogy model is also consistent with Jackson's
(1968) and Artzt and Armour-Thomas's (2002) conceptual distinction of preactive,
interactive, and postactive stages of teaching. The Dynamic Pedagogy Model is
illustrated next.



The Dynamic Pedagogy Model

Learning

C= Curriculum; I = Instruction; A = Assessment; T-S = Teacher-Student Interactions

Figure 1. The Dynamic Pedagogy model.

Goals of the Study

The short-term goal of this project is to improve the mathematics performance of
students at the third and fourth grade levels. The long-term goal of Dynamic Pedagogy is
the development of Intellective Competence.

Context of the Study

We were fortunate to conduct the study in a school district committed to
improving mathematics achievement of all its students, many of whom were African
American and Hispanic from low income backgrounds. There were at least 4 types of
district-wide resources and processes that, in our judgment, facilitated the easy
implementation and evaluation of our intervention project, Dynamic Pedagogy:
professional development, curriculum maps, other curriculum supports and resources,
and teacher qualifications and experience. Each will be considered in turn.



Professional Development

The East Ramapo School District's approach to professional development was to
utilize research-based job-embedded strategies in promoting professional growth among
its teachers. They created positions such as teacher leaders, instructional facilitators, and
subject area coordinators to support the implementation of its professional development
initiative in every school in the District. In addition, the School District encouraged
schools to schedule time for teachers and support staff to work collaboratively to develop
and implement strategies acquired through professional development. The District
developed a professional development plan with goals for its teachers that were in
alignment with the National Board of Professional Teaching Standards. The plan also
delineated capacity-enhancing goals for all educators to be able to help all students meet
or exceed the New York State Learning Standards, irrespective of their ethnicity, gender,
socioeconomic status, or native language. Moreover, in terms of objectives, teachers
were expected to align them to student learning and achievement and to adjust their
classrooms practices based on knowledge about their students' knowledge, skills and
interests. And, finally, the District's professional development plan set forth various
strategies/activities for enabling teacher growth (e.g., collaborative planning, examination
of student work, and peer coaching) and methods for evaluating their own teaching (e.g.,
analysis of student achievement data, supervisory evaluation, and reflective logs).

Mathematics Curriculum Maps

The curriculum maps are resources provided by the District to help teachers
implement the Mathematics Curriculum. More specifically, the maps are based on the
East Ramapo Grade level Mathematics Objectives that are themselves in alignment with
the New York State Core Curriculum in Mathematics. The maps served as an
instructional guide to teachers in many ways including the listing of the district-level
performance objectives for mathematics units at each grade level and the identification of
the embedded concepts that students were expected to understand if they were to achieve
the objectives. And, finally, the maps provided an approximate time sequence that
functioned as a guide to teachers as to the District's expectations of coverage of necessary
objectives within a school year.

Other Curriculum Supports and Resources

The District developed tests for each mathematics unit that teachers were required
to administer after each unit of instruction. The District's staff provided an item analysis
of the performance of each student in a given class and further disaggregated the data in
terms of number and percentage of children scoring within achievement levels (1, 2, 3,
and 4). The District scheduled a number of mandatory professional development days for
district-wide activities and, at each grade level, district-supported instructional facilitators
and mathematics coordinators carried out on-site professional development services with
teachers at their respective schools.



Teacher Qualifications and Experience

The teachers who participated in the study held certification and license in K-6
General Education. Their years of teaching experience ranged from 6-24 years with
some of them holding graduate degrees at the Master's level.

Research Questions

For the first year (pilot year) of the study the research questions were as follows:

p—

How well was the intervention, Dynamic Pedagogy implemented?

2. Did students in Dynamic Pedagogy classrooms do better on standardized
achievement tests than students in non-Dynamic Pedagogy classrooms at
the third grade level?

3. Did students in Dynamic Pedagogy classrooms do better on district-wide

assessments in target units of instruction than students in non-Dynamic

Pedagogy classrooms at the third grade level?

For the second year of the study the research questions were as follows:

1. How well was the intervention Dynamic Pedagogy implemented?

Did students in Dynamic Pedagogy classrooms do better on mathematics
achievement tests and district assessments than students in non-Dynamic
Pedagogy classrooms at the third grade level?

3. Did students in Dynamic Pedagogy classrooms do better on mathematics
achievement tests and district assessments than students in non-Dynamic
Pedagogy classrooms at the fourth grade level?

4. Were there differences in third and fourth grade mathematics achievement
among different race/ethnic groups?

Limitations of the Study

One limitation of this study relates to the groups into which the sample was
assigned. Random assignment of subjects to experimental and control conditions was not
feasible in the school district in which the study was undertaken. To obtain equivalent
samples for treatment and comparison groups, subjects were matched according to their
race/ethnic group membership and standardized test performance from the previous year.
This quasi-experimental design limited the confidence with which we were able to make
valid comparisons about the academic performance of experimental and comparison
groups.

A related second limitation was that random assignment of teachers to
experimental and control group was also not feasible in the school district in which the
study was done. Teachers for the treatment condition were either self-selected for the
study or were recommended by their principals. It was also not possible to ensure that
teachers in the control condition were equivalent to those in the treatment condition.
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Since teachers were not matched in both conditions, treatment effects must be interpreted
with caution.

A third limitation has to do with the race/ethnic composition of the sample (70%
African American and Hispanic; 30% White and Asian). Since the numbers were so
small, we grouped White and Asian together as one race/ ethnic group and African
American and Hispanic as the other group. Even then, the number of White and Asian
students who were assigned to experimental and comparison groups was small thereby
making interpretation of the results of race/ethnic comparisons less than robust.

Section 1: Dynamic Pedagogy Intervention— Year I
Study Design
Sample

The Dynamic Pedagogy project was piloted in 5 K-3 elementary schools in the
suburban district of New York during the 2003-2004 academic year. Because random
assignment was not logistically feasible in a field setting, matching helped create
equivalent groups for comparison on variables relevant to the targeted program outcome
(a quasi-experimental design). To obtain equivalent samples for treatment and
comparison groups, subjects were matched according to their race and standardized test
performance from the previous year (California Test of Basic Skill [CTB-4], TerraNova
Mathematics Subtest levels 1-4, one being the lowest range and 4 being the highest
range). After matching students by these criteria, the sample size amounted to 136
matched pairs of students in treatment and comparison conditions nested in 5 schools.
Table 1 shows the achievement levels and race/ethnicity characteristics of the sample and
Table 2 shows these characteristics by school.

Experimental Condition

There were 10 experimental classrooms 2 in each of 5 schools. All students in the
experimental condition were taught by teachers with experience ranging from 6-24 years
and with certification and license in K-6 General Education. These teachers received
professional development and on-site follow-up coaching sessions in the principles of
Dynamic Pedagogy. They planned and implemented lessons consistent with Dynamic
Pedagogy lessons on topics in 4 mathematical units at the third grade level: Number
Sense and Numeration, Fractions/Decimals/Money, Measurement, and Geometry. They
taught other units of mathematics: Problem solving, Patterns and Functions, Graphing,
Data Collection and Analysis, and Probability but these units were not part of the study.
Following the implementation of each Dynamic Pedagogy-embedded lesson, each
teacher participated in a debriefing session about the lesson with members of the research
team. In addition, they received the traditional district professional development and
supports that were provided to all teachers in the school system.



Table 1

Descriptive Statistics for Matched Pairs
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Variable Dynamic Non-

Pedagogy Dynamic

Pedagogy
f %o N f %o N

Achievement
Level
1 42 30.9 136 42 30.9 136
2 42 30.9 136 42 30.9 136
3 49 36.0 136 49 36.0 136
4 3 2.2 136 3 2.2 136
Ethnicity
Native American 0 0.0 136 0 0.0 136
Asian 12 8.8 136 12 8.8 136
Hispanic 16 11.8 136 16 11.8 136
African American 94 69.1 136 94 69.1 136
White 14 10.3 136 14 10.3 136
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Comparison Condition

All students in the comparison condition were enrolled in classes in each of the 5
schools and were taught by teachers with experience ranging from 1-30 years and with
certification and license in K-6 General Education. These teachers received only the
traditional district professional development and supports for teachers during the school
year. They taught the same mathematics units as the Dynamic Pedagogy-trained teachers
but received no feedback on their lesson plans nor were their lessons observed by the
Dynamic Pedagogy research team.

Method
Professional Development

The first component of the Dynamic Pedagogy intervention was the professional
development involving a mandatory 3-day summer session, 2 full-day and 2 after-school
meetings. Using a social-constructive approach, project leaders engaged teachers in a
discussion about: (a) the theoretical rationale for the interdependent components of
Dynamic Pedagogy: curriculum-instructional-assessment strategies and its potential for
improving the mathematics achievement of children from underrepresented groups; and
(b) the use of these interdependent processes in promoting learning across three phases of
a lesson: (i) Initiation; (i1) Development; and (iii) Closure.

The Dynamic Pedagogy professional development also provided participating
teachers with experiences to deepen (i) their knowledge of elementary mathematics; (ii)
their knowledge of how to teach that content before, during, and after classroom practice;
and (ii1) knowledge of how to make adjustments and accommodations in teaching that
content to learners with different strengths and needs. Templates for planning lessons
informed by Dynamic Pedagogy principles and concepts, prototype lesson plans in target
mathematics units, samples of student work showing common conceptual and procedural
errors, and teachers solving mathematics problems were among the activities used to
engage teachers as active participants and co-constructors of the Dynamic Pedagogy
professional development experience.

Preplanning Thoughts and Lesson Plans

The second component of the Dynamic Pedagogy intervention consisted of the
documentation of teachers' knowledge on 3 forms before each lesson in the target
mathematics unit of instruction. The first form is called a preplanning template on which
the teachers recorded the curriculum tasks and the memory, analytical, creative, and
practical processes teachers expected of students for the intended lesson on a given topic,
e.g., Equivalent Fractions. On the second preplanning template the teacher recorded the
"out-of-school" and "in-school" knowledge, misconceptions, and procedural errors of
their students in relation to the learning goals and concepts for the intended lesson (see
Appendix A and B: Lesson Preplanning Templates).
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The third form is a lesson plan template on which teachers recorded the
following: goals, objectives, materials, and phases of the lesson (Initiation,
Development, and Closure). The goals are defined in terms of a general statement of the
content knowledge and skills expected of the learners by the end of the lesson. The
objectives are defined in terms of the specific learning behaviors that are indicative of the
goals and for which learners are expected to demonstrate at the end of the lesson.
Materials describe the manipulatives and tools teachers and learners use for enabling the
goals and objectives of the lesson. The lesson phases are the temporal markers that serve
to differentiate instructional episodes corresponding to the beginning, middle, and end of
a lesson. The concept of phases is borrowed from previous work (Armour-Thomas &
Szczesieul, 1989; Artzt & Armour-Thomas, 2002) that suggested that teachers make
different decisions about enabling learning in the beginning (initiation), middle
(development), and end (closure) of a lesson (see Appendix C: Lesson Planning
Template).

Classroom Practice

The third component of the Dynamic Pedagogy intervention consisted of the
actual implementation of Dynamic Pedagogy lesson plans for each of the target
mathematics units of the project: Number Sense and Numeration; Equivalent Fractions;
Geometry and Measurement. A typical Dynamic Pedagogy lesson consisted of the
teacher's use of a combination of curriculum tasks, and instructional and assessment
strategies across 3 phases of a lesson. In the Initiation Phase of the lesson, the teacher's
efforts are on establishing readiness for learning related to the goals and objectives of the
lesson by using Dynamic Pedagogy strategies to help children make connections with
their prior knowledge and ascertain any misconceptions or procedural errors likely to
pose obstacles to students' achievement of the lesson's goals and objectives. During the
Development Phase, the teacher's efforts are on using Dynamic Pedagogy strategies to
monitor students' progress toward the goals and objectives of the lesson and helping them
to construct new knowledge by (a) making connections of prior knowledge to new math
concepts and procedures; (b) using multiple representations that call upon their practical,
analytical, and creative thinking processes; and (c) correcting their misconceptions, if
observed; and for Closure Phase, the teacher's efforts are on using Dynamic Pedagogy
strategies to ascertain whether the goals and objectives are met and helping children to
consolidate and extend newly acquired learning to other contexts.

Post-lesson Conference

The Dynamic Pedagogy intervention consisted of debriefing sessions that
members of the research team held with participating teachers after observation of their
lessons in each of the target mathematics units: Number Sense and Numeration,
Equivalent Fractions, Geometry, and Measurement. This was an opportunity for the
teachers to share with the researchers what they felt went well, what didn't go as planned,
in addition to their thoughts and feelings about the experience. The researchers, in turn,
would give their general impressions of the lesson calling attention to the teacher's use of
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Dynamic Pedagogy strategies across the three phases of the lesson and the nature and
quality of student engagement in the lesson.

Data Analysis
Before and After Classroom Practice

At the end of each Dynamic Pedagogy lesson taught for each of the target
mathematics unit, participating teachers submitted a portfolio that included completed
preplanning and lesson plan templates, samples of student work, and a completed self-
assessment questionnaire about their classroom practice. These data sets were analyzed
along with participating teachers' overall perceptions of the Dynamic Pedagogy
intervention at the end of the academic year (2003-2004).

Classroom Practice

The grounded theory method of analysis was first used to identify indicators that
emerged directly from a videotaped lesson on Equivalent Fractions. The lesson was
transcribed verbatim then read, analyzed, and coded sentence by sentence. Once all the
data were coded, the number of occurrences grouped into 5 main categories or themes:
Teacher Talk, Student Talk, Student Engagement, Classroom Environment/Organization,
and Lesson Sequence (see Table 3 for a breakdown of these categories into sub-themes).
An analysis was then done to ascertain the degree to which these sub-themes were
consistent with the theoretically-derived indicators of the Dynamic Pedagogy model.

Next, observations and videotaping of Dynamic Pedagogy teachers' lessons in
action were conducted for each of the target mathematics unit, using a matrix sampling
design, throughout the school year. Videotaped lessons were transcribed as running
records of all events occurring during 50-60 minute class sessions, particularly focusing
on the nature and quality of teacher-student interactions and level of student engagement.

Data gathered directly from 6 classrooms were analyzed using 3 procedures. The
first one lists the components of Dynamic Pedagogy with coded indicators for each one.
The list also includes indicators for the Initiation, Development, and Closure phases of
the lesson. The second one is rating scale for making holistic judgments about the
teacher's use of Dynamic Pedagogy indicators across each phase of the lesson as well as
the quantity and quality of student engagement and teacher-student interaction in the
classroom. The third procedure is a rubric for making overall judgment on the nature and
quality of teacher-student interactions over the course of a lesson (see Appendices D, E,
and F for each procedure).

The analysis was conducted to ascertain the extent to which teachers used
strategies consistent with the Dynamic Pedagogy model and the quality of student
engagement in Dynamic Pedagogy classrooms.



16

Table 3

Grounded Theory Analysis Results

Theme Sub-Theme # Occurrences | Rank
(Indicator) (Sub-Indicators) (Frequency)
1.1 Teacher Talk | 1.1.1 Teacher Talk-Lesson Related 157 1

1.1.2  Instructions/Call Attention

1.1.3  Instructions/Clear Desks

1.1.4  Instructions/Count Cookies

1.1.5 Instructions/Write Name on Worksheet

1.1.6  Instructions/Take out Manipulatives
(e.g., fraction kits, tangrams)

1.1.7  Instructions/Communicating Lesson
Objectives

1.1.8  Poses Questions

1.1.9  Probing

1.1.10 Probing/Clarification

Exe: T: What do you mean equal?

1.1.11 Probing/Understanding

Ex: Is a whole a fraction?

1.1.12 Provides Examples (real-world)

Exe: If someone has a name James but is called
Jimmy are they the same person?

1.1.13 Solicits Student Participation

Ex: Who can tell me what equals %?

1.1.14 Acknowledges Student Response

Ex: Let's see if she is right

1.1.15 Provides Cues

1.1.16 Monitoring

1.1.17 Provides Positive Reinforcement

1.1.18 Asks for Students' Own Examples

Ex: If 3+3= 6, what else is equal to 67

1.1.19 Communicates Inaccuracy

1.1.20 Instructions/Calls on Students to
Demonstrate

1.1.21 Demonstrates With Manipulatives
(fraction Kits)

1.1.22 Explains Fraction Game (objectives)

1.1.23 Reviews

1.1.24 Requests Explanations

1.1.25 Instructions/Sitting Location (rug area,
desks)

1.1.26 Instructions/Directions

1.1.27 Instructions/Turn Taking

1.1.28 Instructions/Get Started

1.1.29 Instructions/Help Each Other

1.2 Teacher Talk-Unrelated
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5.3 Ending Fraction Game

Theme Sub-Theme # Occurrences | Rank
(Indicator) (Sub-Indicators) (Frequency)
2. Student Talk 2.1.1  Individual Student Response-Lesson 85 2
Related
Example: Same Equal parts
2.1.2  Group Student Talk-Lesson Related
Example: The class responds yes
2.1.3  Individual Student Response-Unrelated
2.1.4  Group Student Response-Unrelated
2.2 Poses Question-Lesson Related
2.2.1 Poses Question-Lesson Unrelated
3. Student 3.1 Raising Hands 23 3
Engagement 3.2 Blackboard Demonstration
Ex: §8: Comes to the blackboard to
demonstrate that the fractions are equal
33 Playing Fraction Game
34 Asks for Help
35 Disappointed When Time Is Up
3.6 Listening to Teacher
3.7 Working on Word Problem
3.8 Working on Worksheet
3.9 Student Distracted
4. Classroom 4.1 Desk Arrangement 3 5
Environment/ | Ex: The desks are set up in 4 groups
Organization | 4.2 Math Posters
43 Computer Area
5. Lesson 5.1 Beginning of Lesson 4 4
Sequence 5.2 Transitioning to Fraction Game

Note. Total Frequency of Occurrences = 272
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Outcomes

To examine early outcomes of the pilot year of the project (2003-2004), a
comparison was made of achievement differences in paired students in Dynamic
Pedagogy and non-Dynamic Pedagogy classrooms by school, matched on standardized
test performance from the previous year (CTB-4, TerraNova Mathematics Subtest Levels
1-4) and race/ethnicity. Matched groups changed marginally due to student mobility and
attrition by the end of the year. Thus, further controls were instituted by using a factorial
Analyses of Covariance (ANCOVA), using prior achievement as the covariate, schools
and the Dynamic Pedagogy condition as independent factors, and scores from the
district's unit tests and the end-of-grade 3 CTB-4 as outcome measures. F tests were run
to test for statistical significance of achievement differences in Dynamic Pedagogy and
non-Dynamic Pedagogy students; effect size (as eta squared) values were also examined
along with mean differences in groups, adjusted for the covariate. The analysis also
included student performance on 4 mathematics unit tests each of which was
administered to all children following instruction.

Measures

For teachers in the experimental condition only, the following independent
measures were used:

. Before classroom practice: Lesson Planning and Lesson Plan Templates

. During classroom practice: Teacher-Student Interaction Protocol and
Rubric

. After classroom practice: Teacher Self-Assessment Questionnaire.

The dependent measures for experimental and comparison groups were as
follows:

. Third grade standardized mathematics tests
. Third grade district-developed assessments for target mathematics units.
Results

The section that follows first describes the results of the descriptive analysis of a
sample (4) of teachers' completed preplanning and lesson plan templates for 2
mathematics units: Equivalent Fractions and Geometry that were the target areas for the
study. Next, the results of analysis of samples of student work are given followed by
results from the grounded theory analysis of one teacher's lesson and the results of
analyses of a sample of 6 observed lessons.

Preplanning Thoughts

Results indicated that teachers did consider analytical, creative, practical, and
memory task in planning the lesson. In addition, they stated the learning goals for the
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lesson, and described the "out-of school" and "in-school" knowledge and experiences of
their students. And, finally, they identified the possible misconceptions and procedural
errors that, in their judgment, were likely to pose problems for the students for the
planned lesson.

Lesson Plans

Results showed that teachers specified the goals and objectives of the lesson, and
listed the manipulatives and other materials they considered relevant for meeting the
lesson objectives. For each phase of the lesson (Initiation, Development, and Closure),
they listed the activities, teaching-learning experiences, and grouping arrangements for
organizing the lesson over a 50-60 minute period.

Samples of Student Work

Results of the analysis of student work showed wide variation. Some teachers
collected math journals that showed students' reflections about their experiences after a
completed math lesson; other collected individual student's work on a district-wide group
assessment project; yet others compiled completed worksheets on assignments that were
given during or after the lesson. For some of the work submitted, teachers distinguished

nn nn

what, in their judgment, were samples of "exemplary," "average," "struggling," and
"surprising" work.

Classroom Practice

(a) Results of grounded theory analysis

The results of the grounded theory analysis of one lesson in Table 3 showed that
the teacher used many of the theoretically-defined indicators of Dynamic Pedagogy in
addition to some indicators that were not included in the Dynamic Pedagogy model.
These other indicators: student engagement, teacher feedback, and giving directions
were added to the Dynamic Pedagogy Indicators list, as indicated in Appendix D.

(b) Dynamic Pedagogy lessons in action across phases

We report the results of the analysis of 6 lessons on the topic of Equivalent
Fractions. Results showed variations in the use of Dynamic Pedagogy strategies in the
classrooms, as reflected in the unique patterns of teacher-student interactions that
unfolded within and across the Initiation, Development, and Closure phases of the
lessons. For all the observed lessons there was strong evidence that during the Initiation
phase of the lesson teachers selected a variety of curricular tasks and used instructional
and assessment strategies to help students make connections to their prior knowledge and
skills in readiness for the lesson's objectives. However, there was some unevenness in
how teachers used these strategies to support the efforts of students to build new
knowledge and skills during the Development phase and to consolidate new learning
during the Closure phase of the lesson.
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Table 4 shows the ratings for teacher-student interactions within and across lesson
phases of the 6 observed lessons (2 teachers team-taught all observed lessons). Ratings
for the lessons observed indicated that student engagement was consistently high across
all teachers who participated in the study.

Table 4

Ratings for Teacher-Student Interactions Across Lesson Phases in 6 Dynamic Pedagogy
Classrooms

Lesson Phases

Dynamic Initiation Development Closure Level of Student
Pedagogy Engagement
Classroom
Barbara 4 4 3 High
Ellen 4 4 3 High
Claire 3 2 1 High
Donna 4 4 3 High
Bonnie 3 3 1 High
Gene 4 3 3 High
Karen 4 3 3 High
5 = very high use of Dynamic Pedagogy 2 =low use of Dynamic Pedagogy
4 =high use of Dynamic Pedagogy 1 = very low use of Dynamic Pedagogy
3 = moderate use of Dynamic Pedagogy 0 =no use

We have chosen excerpts from Barbara's class (Ms. B), to illustrate patterns of
teacher-student interactions during the Initiation, Development, and Closure phases of her
observed lesson. For each phase of instruction, we looked for evidence of Ms. B's use of
Dynamic Pedagogy indicators to support children's learning. We were interested in not
merely noting the frequency of use of individual Dynamic Pedagogy indicators by the
teachers, but rather their choice of clusters of indicators in each of the phases of
instruction. In particular, we were interested in observing whether the teacher used
Dynamic Pedagogy strategies to engage children in teaching-learning experiences likely
to promote mathematics learning. Listed below are the goals and objectives of Ms. B's
lesson followed by a discourse between the teacher and students across the 3 phases of
the lesson:
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Goal: To continue to develop the student understanding of equivalent
fractions as equal parts of a whole.

Objectives: (1) Students will understand the concept of a set as a whole
that can be divided into fractions; and (2) Students will demonstrate their
understanding of equivalent fractions as equal parts of a set through the
use of concrete objects, drawings, and stories.

Initiation: Supporting Activation of Prior Knowledge

As the following excerpt from the running record of Ms B's lesson illustrates,
students were provided with opportunities to activate their prior knowledge related to the
goal and objectives of the lesson. Through the use of Dynamic Pedagogy probing and
scaffolding strategies, she encouraged them to think about objects and numbers that have

the same name.

T: Can anyone think of anything in your neighborhood that has more than one
name or even in our classroom that has more than one name?

Several students raise their hands and teacher calls on different students R, I, and S
R: A rug.

Teacher: And a?

Student RR: A carpet.

S: A sofa and a chair.

I: A cup and a mug.

T: Ok, very good.

T: All right, you all get the idea that some things have more than one name. In
mathematics we have a name for that. It is called equivalent. {writes word on the
board}

Can you give me a number that might be equivalent?

A number of students raise their hands and teacher calls on student SR

SR: 4 equals 4.

T: Well, both of those have the same name, but we want to think of a number that
maybe has a similar name. {Teacher calls on student BA}

BA: 4 and quadruple.
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T: Ok. Let's think in terms of a number sentence.

Several students raise their hands and teacher calls on Maria
M: 25 divided by 5 equals 5 and 5 times 5 equal 25.

T: That's a good way of doing it.

T: Today, boys and girls we are going to look at how equivalent fractions are
another name for equal parts of the same whole.

Development: Supporting the Construction of New Knowledge

As illustrated in the following vignettes, Ms. B provided numerous opportunities
for students to construct new knowledge about equivalent fractions by selecting tasks and
using a variety of Dynamic Pedagogy instructional strategies. The first vignette shows a
discussion Ms. B had with students after they had spent a few minutes working on an
assignment she had given. She had divided the class into pairs and gave each pair a

graham cookie with instruction to share it equally.

T: Ok let me have your attention. Tell me, what piece you have in your hand?
Erica?

E: One half.

T: Ok, now I want you to break each of these pieces in half. Break it in half now.
So how many pieces do you have that are equal?

ER: 2/4

T: Ok, I like the way you said that. Who can explain what ER means by that?
Teacher calls on student D

D: Out of 4 pieces you have 2.

T: But I thought I had a 1/2.

D: That's because when it was together that made it one. But when you break it
in half that takes one part of each other and it makes 2.

T: Does that mean I have more now than before?

D: They are equal.
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T: They are equal? I don't understand. Somebody has to explain it to me.
Maybe it has to do with that word Ms. B used a while ago. {Teacher calls on JA}

JA: Equivalent. 2/4 is the same as 1/2.

T: Good. We actually proved that, didn't we?

Teacher demonstrates with the graham cookie as she explains. How many of you
understand that?

Many students raise their hands.

T: Very good. Now you can eat them. We are going to do some more things on
our own to help us understand this better.

Following this activity, Ms. B went over the rules of cooperative learning with the
class and then she divided the students into groups of 4 and each group was given a set of
materials to work with (crayons, markers). A worksheet was distributed to each group
and students were asked to work together to answer questions about equivalent fractions.
The teacher monitored this activity by moving from group to group, probing and
scaffolding when necessary.

The teacher stops at the table of one group dividing 16 crayons into two equal
groups

T: So how many in each group?
S. 8

T: So what is 1/2 of your set?
S: Oh, oh.

Student erases her answer on the worksheet and the teacher looks at student work
and says

T: That's good. Now you have to explain why it is equivalent in words.
The teacher stops at another table and reviews the work of the group

T: So how many altogether did you start out?

S: 12

T: So what part of the fraction is that? {student hesitated and the teacher
added. . .} the numerator or denominator?
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S: The denominator.

T: Very good, ok.
Closure: Supporting the Reinforcement of New Knowledge

In this phase of the lesson Ms. B created a number of opportunities for children to
demonstrate what they had learned. For example, in the instructional sequence that
follows, Ms. B reassembled the class for a whole group discussion to review the
assignment given earlier.

T: What ways of finding a half did you find?

Many students raised their hands to respond and teacher calls on student
Samantha

S: Equals 8/16

The teacher rephrases the student response
T: She said she found 1/2 equals 8/16.
Teacher writes on the board 1/2 = 8/16

T: Good, can anybody explain why these are called equivalent fractions?
Jonathan?

J: Because 8 is half of 16.

T: Well that's, one way of explaining it, but can you think of another way of
explaining it.

J. 8x2=16

T: Ok, but does that tell us that is the same as 1/2? Who would like to explain it
another way? Delroy?

D: Half of something is one number plus the same number that equals another.
T: Very good. Can you use any of the words in the definition to explain it?

D: They are equivalent because they are the same parts; they are equal parts of
the same whole.

T: Very good
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In another instructional sequence Ms. B showed the class an equivalent fraction
chart and asked the children if they noticed a pattern in the numerators and
denominators.

T: Can anybody tell me something that they see as a pattern? {Teacher points to
circles in the chart: 1/2 = 2/4 = 3/6 = 4/8 and calls on Cynthia?}

C: When you look at the dominator they are counting by two's.

T: Very good. Look at the denominator. Each time you are adding 2. 2 +2 =4;
4+2=6;6+2=28.

Another student volunteered an answer
S: There are 3 things you could tell about them.
T: Tell us.

S: This is one half, this is 2 out of 4; this is 3 out of 6, this is 4, . . . and you can
keep going. . ..

T: Very good.

T: Vincent what would you like to say?

V: They are all gonna be halves.

T: They are all halves of the whole, exactly.
V: And they keep getting smaller and smaller.
T: That's right.

Following this instructional sequence the teacher provided an independent
activity to assess children's individual understanding of equivalent fractions. She
distributed 12 pictorial representations of fish on an 8.5x11 piece of paper with an
accompanying worksheet that consisted of a number of equivalent fractions problems.

In summary, during the Initiation phase of the lesson, Ms. B used Dynamic
Pedagogy probing and scaffolding strategies to help them activate their prior knowledge
related to the concept of equivalence. During the Development phase of the lesson, she
helped them to construct new knowledge by continuing to use Dynamic Pedagogy
strategies of probing, scaffolding, modeling, and explaining. In addition, she used the
Dynamic Pedagogy strategy of monitoring student work while they worked in small
groups providing just enough scaffolding to let students figure out the problems on their
own. Finally, during the Closure phase of the lesson, Ms. B again used Dynamic
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Pedagogy probing strategies to help students consolidate their new learning. Through the
use of these strategies, she encouraged them to review and reflect on themselves as
learners and to explain and justify their solution strategies. In addition, she provided
opportunity for them to engage in independent practice thereby helping them to further
reinforce their understanding of equivalent fractions.

Post-lesson Reflections

In general, the majority of the teachers rated themselves highly in terms of their
own performance in implementing the Dynamic Pedagogy lessons, yet there was
variation among them. Whereas many teachers gave themselves the highest score for
how well they prepared the students for the objectives of the lesson and checked their
progress toward the lesson objectives, there was unevenness in their scoring on the item
that asked about how well they checked whether students achieved the objectives of the
lesson. They rated themselves highly in the use of creative, analytical, practical, and
memory tasks, as well as their reported use of instructional strategies of modeling,
monitoring, and shared practice. In the area of assessment they rated themselves more
highly in the use of declarative and procedural probing than in their use of conceptual and
metacognitive probing. And finally, in the area of lesson phases, they rated themselves
highly in terms of the activities they provided for the Initiation and Development Phases;
but teachers were uneven in their ratings for the activities they provided for the Closure
phase of the lessons taught.

Overall Perceptions of Teachers About Dynamic Pedagogy

At the end of the pilot year, teachers completed a self-assessment questionnaire to
assess their perceptions of their experiences with Dynamic Pedagogy over the duration of
the project (see Appendix G for the Dynamic Pedagogy Teacher Exit Questionnaire).
Tables 5 and 6 present the means and standard deviation (SD) for their perceptions of
various components of Dynamic Pedagogy.

Although there was some variation among the teachers, their overall ratings of
their perceptions about various aspects of the Dynamic Pedagogy intervention fell within
the middle range. On the average, they rated the components of the professional
development (3A) as moderately helpful and the usefulness of completing the
requirements for the Dynamic Pedagogy portfolio (4A) as moderately useful. Ratings
were similarly moderate for the frequency with which they used the Curriculum,
Instruction, and Assessment indicators (5A) and organized their classroom practice into
the Initiation, Development, and Closure phases (6A). And finally, they rated the impact
of Dynamic Pedagogy on their teaching (7A) and on students (8A) as moderate.
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Means From 2004 Dynamic Pedagogy Teacher Exit Questionnaire
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Teacher Name 3A 4A SA 6A TA 8A

Barbara 4.86 3.86 4.75 4.67 4.00 5.00
Bonnie 5.29 4.14 4.44 4.33 4.44 3.00
Claire 4.86 3.71 3.94 5.67 4.44 5.00
Dona 4.00 4.57 4.31 4.33 4.89 5.57
Ellen 6.00 6.00 4.81 5.00 5.11 4.43
Fatima 4.29 4.43 5.50 5.67 5.33 4.00
Gene 5.57 2.57 4.44 4.00 4.00 5.00
Karen 4.57 4.5 4.63 5.00 4.56 4.00
Ingrid 4.33 2.86 4.19 4.00 4.11 3.00
Jenny 4.71 4.57 5.38 5.00 1.44 2.86

Table 6
Standard Deviations From 2004 Dynamic Pedagogy Teacher Exit Questionnaire

Teacher Name 3A 4A SA 6A TA 8A

Barbara 1.35 1.77 1.00 1.53 0.87 0.82
Bonnie 0.49 0.69 0.51 1.15 0.53 0.00
Claire 0.38 1.38 1.06 0.58 0.53 0.58
Dona 0.63 0.79 1.01 1.15 1.17 0.53
Ellen 0.00 0.00 1.17 0.00 1.05 0.79
Fatima 0.76 1.51 0.82 0.58 0.71 0.58
Gene 0.79 0.79 1.03 1.73 1.32 0.58
Karen 0.53 0.84 0.50 1.00 0.53 0.58
Ingrid 1.63 1.21 0.83 1.73 0.78 0.00
Jenny 0.95 1.81 0.72 1.00 0.73 0.69
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Performance on Third Grade TerraNova Mathematics Subtest

A factorial analyses of covariance (ANCOVA) was done using prior achievement
on the second grade TerraNova (covariate), schools, the Dynamic Pedagogy condition as
independent factors, and scores from the end-of-grade 3 TerraNova Mathematics Subtest
as the outcome measure. F tests were run to test for statistical significance of
achievement differences in Dynamic Pedagogy and non-Dynamic Pedagogy children;
effect size (as eta squared) values were also examined along with mean differences in
groups, adjusted for the covariate (scores on the second grade TerraNova mathematics
Subtest).

The results of the ANCOVA with TerraNova Mathematics Subtest scores as the
end-of-year outcome in grade 3 showed significant differences favoring Dynamic
Pedagogy over non-Dynamic Pedagogy (p = .018), with significant Dynamic Pedagogy
by school interactions (p = .005). The adjusted means were 626 (Dynamic Pedagogy)
and 618 (non-Dynamic Pedagogy). The effect size was .51, showing that 51% of the
math achievement variance at the end of grade 3 was explained by the Dynamic
Pedagogy variable and schools, and overall favored the Dynamic Pedagogy students.
The assumption of homogeneity of regression lines was tested through treatment by
covariate interaction tests and was found to be non-significant. The observed means and
adjusted means for the third grade TerraNova Mathematics Subtest are found in Table 7
and Figure 2.

Table 7

Observed and Adjusted Means for the End-of-Year TerraNova Mathematics Subtest

Comparison Treatment
School Observed Adjusted | School Observed Adjusted
Mean Mean Mean Mean
Flatland 629.091 626.721 Flatland 656.500 655.749
Grant 623.591 620.692 Grant 612.182 608.620
Homeland 626.100 621.294 Homeland 633.321 630.970
Marvelle 616.645 622.099 Marvelle 617.387 622.089
Skyview 595.192 602.619 Skyview 616.560 615.715
Average 618.685 626.629
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Figure 2. Effects of Dynamic Pedagogy using TerraNova Mathematics Subtest scores.

Performance on District Unit Assessment

A factorial analyses of covariance (ANCOVA) was also done using prior
achievement on the second grade TerraNova Mathematics Subtest (covariate), schools,
the Dynamic Pedagogy condition as independent factors, and scores from the end-of-unit
district-developed assessments as outcome measures. F' tests were also run to test for
statistical significance of achievement differences in Dynamic Pedagogy and non-
Dynamic Pedagogy children; effect size (as eta squared) values were also examined along
with mean differences in groups, adjusted for the covariate. The analyses of process-
outcome links by school focused on 4 mathematics units that were deliberately
incorporated into the Dynamic Pedagogy professional development (Unit 2, Number
Sense and Numeration; Unit 6, Equivalent Fractions; Unit 7, Measurement; and Unit 8,
Geometry).

The results of the ANCOVA with the District unit assessments as scores at the
end of each of the target mathematics unit of instruction showed significant differences
favoring Dynamic Pedagogy over non-Dynamic Pedagogy children. The effect size for
Unit 2 was .59; for Unit 6 was .54; for Unit 7 was .48; and for Unit 8 was .48. The
assumption of homogeneity of regression lines was tested through treatment by covariate
interaction tests and was found to be non-significant for Unit 2 only. The significance of
the assumption of homogeneity of regression lines for Units 6, 7, and 8 suggest caution in
interpreting the results. The observed means and adjusted means for the District unit
assessments are found in Tables 8 through 11 and Figures 3 through 6.
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Table 8

Observed and Adjusted Means for District Unit Test 2 (Number Sense and Numeration) Across

Schools
UNIT 2
Control Treatment
School Observed Adjusted | School Observed Adjusted
Mean Mean Mean Mean
Flatland 19.000 20.228 Flatland 24.462 24.190
Grant 19.286 18.735 Grant 20.182 19.347
Homeland 20.133 19.049 Homeland 22.679 21.815
Marvelle 17.381 17.859 Marvelle 19.129 19.951
Skyview 14.500 15.868 Skyview 18.160 17.870
[ Control
[ Treatment

F

G H M S
School

Figure 3. Effects of Dynamic Pedagogy using Unit 2 (Number Sense and Numeration).
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Observed and Adjusted Means for District Unit Test 6 (Equivalent Fractions) Across

Schools
UNIT 6
Control Treatment
School Observed Adjusted | School Observed Adjusted
Mean Mean Mean Mean
Flatland 19.885 21.040 Flatland 24.038 23.862
Grant 20.421 19.509 Grant 18.905 18.380
Homeland 19.801 18.989 Homeland 23.074 22.489
Marvelle 19.300 19.613 Marvelle 17.767 18.398
Skyview 14.231 15.533 Skyview 18.00 17.808
[ Control
[l Treatment

School

Figure 4. Effects of Dynamic Pedagogy using Unit 6 (Equivalent Fractions).
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Table 10

Observed and Adjusted Means for District Unit Test 7 (Measurement) Across Schools

School

Unit 7
Control Treatment
School Observed Adjusted School Observed Adjusted
Mean Mean Mean Mean
Flatland 18.8 19.238 Flatland 20.154 20.077
Grant 17.591 17.358 Grant 16.955 16.674
Homeland 18.5 18.13 Homeland 18.957 18.583
Marvelle 16.367 16.516 Marvelle 16.968 17.285
Skyview 14.423 14.937 Skyview 17.48 17.396
25-
20-
15-
10 [0 Control
[l Treatment

Figure 5. Effects of Dynamic Pedagogy using Unit 7 (Measurement).
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Observed and Adjusted Means for District Unit Test 8 (Geometry) Across Schools
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UNIT 8
Control Treatment
School Observed Adjusted | School Observed Adjusted
Mean Mean Mean Mean
Flatland 16.042 16.796 Flatland 17.231 17.11
Grant 13.667 13.436 Grant 14.81 14.294
Homeland 15.733 15.185 Homeland 16.167 15.552
Marvelle 15.267 15.476 Marvelle 15.097 15.551
Skyview 10.5 11.242 Skyview 14.8 14.67
18
16
14
12
10
8 O Control
6 [ Treatment
4
2 -
0-
School

Figure 6. Effects of Dynamic Pedagogy using Unit 8 (Geometry).
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Section 2: Dynamic Pedagogy Intervention— Year II

The second year of the study enabled us to examine longer-term differences
between the treatment and comparison groups and assess whether student achievement
changed after 2 years of exposure to the Dynamic Pedagogy intervention. Also, we
wanted to ascertain whether similar positive outcomes would be obtained for a new
cohort of students at the third grade level some of whom were taught by teachers who
participated in the intervention study the previous year and others who were taught by
teachers who participated in the study for the first time.

Study Design
Sample

At the end of the first year of the study, third grade subjects in the experimental
and comparison groups were promoted to the fourth grade. Initially, 6 teachers at the
fourth grade volunteered to participate in the study. Unfortunately, after receiving the 3-
day professional development training, 4 of the teachers withdrew from the study leaving
only 2 teachers in 1 school as participants. Subjects in the 2 experimental classrooms
were matched with comparison students in other fourth grade classrooms in the school on
ethnicity, gender, socioeconomic status (free or reduced-priced lunch eligibility), and
end-of year math achievement level to create equivalent groups. Matching on these
variables produced 36 cases, representing 18 subjects in the Dynamic Pedagogy condition
and 18 in the control condition. (Table 12 shows a breakdown of the achievement level,
demographics, gender, and eligibility for free/reduced-priced lunch.)
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Table 12

Fourth Grade Descriptive Statistics for Matched Pairs for Academic Year 2004-2005

Variable Treatment (Dynamic Control
Pedagogy)

f Yo N f %0 N
Achievement Level
(03-04 Third Grade
TN)
1 3 16.7 18 3 16.7 18
2 7 38.9 18 7 38.9 18
3 6 33.3 18 6 33.3 18
4 2 11.1 18 2 11.1 18
Ethnicity
Native American 0 0.0 18 0 0.0 18
Asian 0 0.0 18 0 0.0 18
Hispanic 2 11.1 18 2 11.1 18
African American 15 83.3 18 15 83.3 18
White 1 5.6 18 1 5.6 18
Gender
Female 11 61.1 18 11 61.1 18
Male 7 38.9 18 7 38.9 18
Free or Reduced-priced
Lunch
Eligible 10 55.6 18 10 55.6 18
Not Eligible 8 44.4 18 8 44.4 18

At the third grade level 4 teachers who participated in the pilot year of the study
volunteered to continue their participation and were joined by 4 new participants.
Altogether, at the third grade level there were 8 experimental classrooms and students in
these classrooms were matched with control students in other third grade classrooms on
ethnicity, gender, socioeconomic status (free or reduced-priced lunch eligibility), and
third grade diagnostic test achievement level to create equivalent groups in each
condition, Dynamic Pedagogy and non-Dynamic Pedagogy. Matching on these variables
yielded 120 cases, representing 60 subjects from the 2 participating schools. Table 13
shows a breakdown of the achievement level, demographics, gender, and eligibility for
free or reduced-priced lunch.
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Table 13

Third Grade Descriptive Statistics for Matched Pairs for Academic Year 2004-2005

Variable Treatment (Dynamic Control
Pedagogy)

f Yo N f Y0 N
Achievement Level
(Diagnostic)
1 19 31.7 60 19 31.7 60
2 24 40.0 60 24 40.0 60
3 17 28.3 60 17 28.3 60
Ethnicity
Native American 0 0.0 60 0 0.0 60
Asian 2 33 60 2 33 60
Hispanic 15 25.0 60 15 25.0 60
African American 40 66.7 60 40 66.7 60
White 3 5.0 60 3 5.0 60
Gender
Female 30 50.0 60 30 50.0 60
Male 30 50.0 60 30 50.0 60
Free or Reduced-priced
Lunch
Eligible 42 70.0 60 42 70.0 60
Not Eligible 18 30.0 60 18 30.0 60

Experimental Condition

At the third grade level there were 8 experimental classrooms, 4 in each of 2
schools, and at the fourth grade there were 2 experimental classrooms at 1 school.
Altogether, 10 teachers from 3 schools participated in the second year of the study, 8 of
whom taught third grade classes and 2 taught classes at the fourth grade level. Of the 8
teachers who taught at the third grade, 4 were from Flatland and 4 were from Homeland
Elementary schools respectively. Two of the teachers at Flatland and 2 from Homeland
participated in the study the previous year. The other 4 teachers were new to the project.
At the fourth grade level, 2 teachers taught at Hearst and were first-time participants in
the study. The teachers new to the project had at least 6 years of teaching experience and
were certified and licensed in K-6 General Education. As in the pilot year of the study,
these teachers participated in the Dynamic Pedagogy professional development
workshops and on-site follow-up coaching sessions. The third grade teachers planned
and implemented lessons consistent with Dynamic Pedagogy lessons on the same
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mathematics units as in the previous year. The 2 fourth grade teachers planned and
implemented Dynamic Pedagogy lessons on Operations on Whole Numbers, Geometry,
Measurement, Fractions, Decimals, Percent, and their Relationship to Money and the
Metric System and Operations on Fractions and Decimals. Following the implementation
of each Dynamic Pedagogy-embedded lesson, each teacher participated in a debriefing
session about the lesson with members of the research team. In addition, they received
the traditional district professional development and supports that were provided to all
teachers in the school system.

Comparison Condition

At the third grade level all students in the comparison condition were enrolled in
non-Dynamic Pedagogy third grade classes in each of the 2 schools and were taught by
teachers with experience ranging from 1-30 years and with certification and license in K-
6 General Education. At the fourth grade level, the comparison students were enrolled in
non-Dynamic Pedagogy fourth grade classes at 1 school. The teachers of these
comparison classes received only the traditional district professional development and
supports for teachers during the school year. They taught the same mathematics units as
the Dynamic Pedagogy-trained teachers, but they received no feedback on their lesson
plans nor were their lessons observed by the Dynamic Pedagogy research team.

Method
Professional Development

As in the previous year, the Dynamic Pedagogy professional development
consisted of a mandatory 3-day summer session, 2 full-day, and 2 after-school meetings.
The structure and content of the professional development sessions were similar to those
of the previous year, but incorporated feedback from the results of that year's
implementation of the intervention. Specifically, greater attention was given to the use of
Dynamic Pedagogy strategies during the Closure phase of the lesson. Also, additional
opportunities were provided for teachers to review samples of student work and discuss
word problems that were likely to pose difficulties for students in the target units of
mathematics. These experiences were intended to deepen teachers' knowledge about (a)
connections between mathematical topics, students "in- and out of school" knowledge;
(b) multiple representations of mathematical concepts, problems, and solutions; and (c)
misconceptions about mathematics concepts and procedures.

District-level support staff for teachers attended all professional development
workshops: a third and a fourth grade mathematics coordinator and 3 instructional
facilitators, 1 for each grade level in each of the 3 schools. These members of the district
support staff served as liaisons with members of the research team, scheduling
observation visits, helping participating teachers with their lesson planning, collecting
portfolios of teachers' work, arranging for and sometime videotaping teachers' lessons,
sitting-in on observations of participating teachers' lessons, and follow-up debriefing
sessions with them and members of the research team.
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Planning, Classroom Practice, and Post-lesson Reflections

As in the previous year, observations and videotaping of lessons were conducted
in the experimental classrooms and members of the research team held debriefing
sessions with participating teachers following implementation of their lessons. Also, for
each of the target mathematics units, teachers prepared a portfolio that included the
following: Completed preplanning templates and lesson plan templates, samples of
student work, and completed teacher self-assessment questionnaire. Portfolios were
collected and analyzed (see Appendix H for 2 sample portfolios, one for a first year
teacher and the other for a second year teacher in the project).

There was some variation in the requirement for the 4 teachers who continued
their participation in the study. Like their first year colleagues, teachers completed a
portfolio for 2 lessons: equivalent fractions and geometry. In addition, they prepared a
report in which they described their reflections about the goals, knowledge, and
cognitions that informed the development and implementation of the lesson plans and
evaluation of the lessons for each of the 2 mathematics units.

Measures

For teachers in the experimental condition only, the following independent
measures were used:

. Before classroom practice: Lesson Planning and Lesson Plan Templates

. During classroom practice: Teacher-Student Interaction Protocol and
Rubric

. After classroom practice: Teacher Self-Assessment Questionnaire.

The dependent measures for experimental and comparison groups were as
follows:

. Third and fourth grade standardized mathematic tests
. Third and fourth grade district-developed assessments for target
mathematics units.

Data Analysis and Results

As in the previous year, 5 areas were examined for evidence of the use of
Dynamic Pedagogy principles and concepts: (a) participating teachers' preplanning and
lesson plans; (b) Samples of student work; (c) Participating teachers' classroom practice;
(d) Participating teachers' post-lesson reflections about their practice; and (e) Overall
perceptions of participating teachers about Dynamic Pedagogy.

Following the implementation of each Dynamic Pedagogy lesson, the 6 third
grade teachers and 2 fourth grade teachers who participated in the study for the first time
submitted a portfolio that included the completed preplanning template and lesson plan
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templates, samples of student work, and a completed self-assessment questionnaire about
their classroom practice. The section that follows describes the analysis and results of 4
of the third grade teachers' lessons for the mathematics unit of Fractions and Geometry
and the 2 fourth grade teachers lessons for the units on Fractions, Decimals, Percent, and
their Relationship to Money and the Metric System and Operations on Fractions and
Decimals.

Preplanning Thoughts and Lesson Plans

A descriptive analysis of a sample of completed preplanning templates submitted
for the 6 teachers showed that, like their colleagues of the previous year, teachers did
consider analytical, creative, practical, and memory tasks in planning their respective
lessons. Further, they listed "in and out-of school" knowledge of their students relevant
for the learning goals they selected for the intended lesson. Also, they identified the
misconceptions and procedural errors that students were likely to demonstrate during the
actual implementation of the planned lesson. A descriptive analysis of their lesson plans
indicated teachers specified the goals and objectives of the lesson, listed the
manipulatives and other materials they considered relevant for meeting the lesson
objectives. For each phase of the lesson (Initiation, Development, and Closure), they
listed the activities, teaching-learning experiences, and grouping arrangements for
organizing the lesson over a 50-60 minute period (see Appendix H for a sample of
teacher preplanning).

Samples of Student Work

A descriptive analysis of samples of student work indicated that teachers collected
a variety of student work as evidence of learning. Some third grade samples consisted of
completed worksheets of problems that students were required to work on independently.
Oftentimes, these assignments required students to describe their thoughts while solving
math problems. The problems required students to think analytically and creatively for
tasks that required them to explain their answers. Other samples required students to
solve problems cooperatively. These problems also elicited practical and creative
thinking. At the fourth grade level, samples consisted of completed answers to word
problems requiring analytical thinking. Some teachers selected samples that, in their

nn nn

Jjudgments, were categorized as "exemplary," "average," "struggling," and "surprising"
(Samples of student work are included in Appendix H).

Classroom Practice

For the 4 first year teacher at the third grade level, 2 lessons were observed,
videotaped (Equivalent Fractions and Geometry) and transcribed as running records of all
events occurring during a 50-60 minute class session. Observations were not conducted
for the 4 second year teachers, but 2 of their lessons (Equivalent Fractions and Geometry)
were also videotaped and transcribed. For the 2 first year participating teachers at the
fourth grade level, 2 lessons were observed, videotaped, and transcribed: Operations on
Whole Numbers, Fractions, Decimals, Percent, and their relationship to Money and the
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Metric System and Operations on Fractions and Decimals. As in the previous year, the
transcriptions of the videotaped lessons were analyzed using Dynamic Pedagogy
Indicators in the Classroom, the Teacher-Student Interaction Protocol, and the Dynamic
Pedagogy Rubric. These analyses yielded qualitative judgments with which teachers
used Dynamic Pedagogy strategies across three phases of an enacted lesson. Table 14a
presents the combined ratings of Equivalent Fractions and Geometry Lessons in 8 third
grade Dynamic Pedagogy classrooms. Table 14b presents the combined ratings of 2
lessons on Fractions in 2 fourth grade Dynamic Pedagogy classrooms.

Table 14a

Ratings of Teacher-Student Interactions Across Lesson Phases of 8 Third Grade Dynamic
Pedagogy Lessons

Lesson Phases

Classroom Initiation Development Closure Level of Student
Engagement

Brown 5 5 3 High
Davidson 5 5 3 High
Foster 5 5 4 High
Johnson 5 4 3 High
Lawrence 5 5 3 High
Masters 5 5 3 High
Pearson 5 5 3 High
Williams 3 3 2 High

5 = very high use of Dynamic Pedagogy 2 =low use of Dynamic Pedagogy

4 =high use of Dynamic Pedagogy 1 = very low use of Dynamic Pedagogy

3 = moderate use of Dynamic Pedagogy 0 =no use

Table 14b

Ratings of Teacher-Student Interactions Across Lesson Phases of 2 Fourth Grade
Dvynamic Pedagogy Lessons

Lesson Phases

Initiation Development Closure Level of Student
Engagement
Saunders 5 5 4 High
Rogers 5 5 4 High
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As the results in Table 14b indicate, participating teachers showed consistently
highest use of Dynamic Pedagogy during the Initiation phase of the lesson and the lowest
during the Closure phase of the lesson. These results were observed across all teachers at
both third and fourth grade levels. The use of Dynamic Pedagogy was uneven during the
Development phase of the lessons observed. In addition, analysis was done on the quality
of student engagement and teacher-student interactions over the duration of the observed
lessons. For all participating Dynamic Pedagogy teachers the level of student
engagement was consistently high across lessons observed.

Post-lesson Reflections

In general, as in the previous year, the majority of the teachers rated themselves
highly in terms of their own performance in implementing the Dynamic Pedagogy
lessons. In terms of lesson objectives, they felt that they checked that students had the
prerequisite knowledge and skills to learn the new content, monitored their progress
toward the lesson objectives, and checked whether students attained the objectives of the
lesson. For the curriculum strand of Dynamic Pedagogy, the majority of them claimed
that they used tasks that required creative, analytical, and practical thinking as well as
memory. Similarly, they claimed they used the instructional and assessment strands of
Dynamic Pedagogy and provided activities for the Initiation, Development, and Closure
phases of the lesson taught. The majority of them felt that most of the students
understood the content of the lessons.

Overall Perceptions of Teachers About Dynamic Pedagogy

At the end of the study, an exit questionnaire was administered to participating
teachers about their perceptions of their experiences with Dynamic Pedagogy. Tables 15
and 15a present the mean and standard deviations (SD) for their perceptions of various
components of Dynamic Pedagogy.

In general, teachers' overall ratings of their perceptions of the Dynamic Pedagogy
intervention were skewed to the right of the distribution. On the average, they rated the
components of the professional development (3A) as very helpful and the usefulness of
completing the requirements for the Dynamic Pedagogy portfolio (4A) as very useful.
Ratings were similarly high for the frequency with which they used the Curriculum,
Instruction, and Assessment indicators (5A) and organized their classroom practice into
the Initiation, Development, and Closure phases (6A). And finally, they rated the impact
of Dynamic Pedagogy on their teaching (7A) and on students (8 A) as strong.

Third Grade District Unit Assessments and the TerraNova Mathematics Subtest
First, descriptive statistics were calculated for 2-8 District Unit assessments and

the third grade TerraNova Mathematics Subtest for both Dynamic Pedagogy and Control
groups in both schools combined and separate as shown in Tables 16 and 17.
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Table 15

Means From 2005 Dynamic Pedagogy Teacher Exit Questionnaire

Teacher 3A 4A 5A 6A 7A 8A
Foster 5.14 5.00 5.11 5.00 5.11 543
Pearson 5.29 5.33 5.67 6.00 6.00 6.00
Brown 5.43 5.67 5.78 5.67 5.67 5.14
Davidson 6.00 4.83 5.28 6.00 6.00 5.71
Lawrence 5.00 3.67 5.06 6.00 4.33 5.14
Masters 5.86 5.67 5.78 6.00 5.56 5.71
Johnson 4.71 5.60 5.13 6.00 4.56 5.71
Williams 4.86 5.17 5.56 5.67 5.44 4.86
Saunders 4.86 5.17 5.56 5.67 5.44 4.86
Rogers 5.29 3.67 5.11 6.00 4.33 5.00
Table 15a
Standard Deviations From 2005 Dynamic Pedagogy Teacher Exit Questionnaire
Teacher 3A 4A S5A 6A 7A 8A
Foster 0.38 0.89 1.02 1.00 0.60 0.53
Pearson 0.49 0.52 0.69 0.00 0.00 0.00
Brown 0.79 0.52 0.43 0.58 0.50 0.38
Davidson 0.00 0.41 0.83 0.00 0.00 0.49
Lawrence 0.00 0.82 0.80 0.00 0.50 0.38
Masters 0.38 0.52 0.43 0.00 0.73 0.49
Johnson 0.95 0.55 1.20 0.00 0.73 0.49
Williams 0.38 0.75 0.70 0.58 0.53 0.38
Saunders 0.38 0.75 0.70 0.58 0.53 0.38
Rogers 0.76 1.03 0.68 0.00 0.50 0.00
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As the results in Table 16 show, the performance of students in the Dynamic
Pedagogy treatment condition on both the third grade District Unit assessments as well as
the standardized achievement test (TerraNova Mathematics Subtest) was higher than the
control group. However, as Table 17 shows, the performance of students in the Dynamic
Pedagogy condition at Flatland was higher than those in Homeland on all District Unit
assessments and the standardized measure of mathematics achievement. These
differences may not necessarily be due to differential impact of Dynamic Pedagogy, since
differences were observed on the district diagnostic test that was administered as baseline
prior to the start of the study as indicated in Tables 18 and 19.

Table 18

Descriptive Statistics for the Third Grade District Diagnostic Test by School

SCHOOL Mean N Std. Minimum | Maximum | Skewness
Deviation
F 34.17 54 7.78 12.00 44.00 -1.453
H 32.03 66 7.67 8.00 44.00 -.890
Total 32.99 120 7.76 8.00 44.00 -1.096
Table 19

District Diagnostic Test Performance by Achievement Level and School

Flatland Homeland
f Y% N f %o N
Achievement
Level
1 12 22.2 54 26 394 66
2 20 37.0 54 28 42.4 66
3 22 40.7 54 12 18.2 66

As shown in Table 18, there was a bigger difference in mean scores on the
diagnostic test, by school. Flatland averaged more than 2 points greater than Homeland
on the test. The schools' standard deviations were roughly the same (indicating that their
variances are similar), but Flatland's scores were much more negatively skewed than
Homeland's scores. Therefore, before any analyses were conducted, Flatland had more
scores lying to the right of the distribution than Homeland. The differences in initial
differences between the two schools are also shown in Table 19.
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Flatland has a lower percentage of students in Level 1 than Homeland (22.2% vs.
39.4%) and higher percentage of students in Level 3 than Homeland (40.7% vs. 18.2%).

Achievement Levels on the TerraNova Mathematics Subtest and District Unit
Assessments

Additional descriptive analyses were done comparing the achievement levels of
performance on the TerraNova Mathematics Subtests and the District's unit assessments
of students in Dynamic Pedagogy classrooms vs. their peers in non-Dynamic Pedagogy
classrooms at the same grades level within the school. A comparison was also done on
the levels of both measures of Dynamic Pedagogy students vs. non-Dynamic Pedagogy
students across the district.

Flatland

These results are presented in Tables 20 through 25 and Figures 7 through 12. In
comparison with their peers in the other third grade classes and the District, the Dynamic
Pedagogy group had the lowest percentage of students who performed at the lowest level
of achievement (level 1) on both the TerraNova Mathematics Subtest and District Unit
assessments. Also, the Dynamic Pedagogy group had the highest percentage of students
who performed at the highest level of achievement (level 4) on both measures of
achievement.

Table 20

Flatland Level Analysis for Third Grade TerraNova Mathematics Subtest

Dynamic Pedagogy Flatland District
Group

f % N f % N f % N
Achievement
Level
1 2 3 70 5 41 136 49 8 577
2 13 18.5 70 34 25| 136 124 21 577
3 28 40 70 50 37| 136 246 43 577
4 27 38.5 70 47 35| 136 158 27 577
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Comparison of Flatland Treatment TerraNova Mathematics Subtest Results
to School and District Performance (Third Grade)
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Figure 7. Comparison of Flatland TerraNova Mathematics Subtest to school and district
performance (third grade).
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Table 21

Flatland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 2

Dynamic Pedagogy Flatland District
Group

f % N f % N f % N
Achievement
Level
1 7 11 65 16 12 131 138 25 543
2 9 14 65 21 16 131 121 22 543
3 25 38 65 47 36 131 195 36 543
4 24 37 65 47 36 131 89 16 543
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Comparison of Flatland Treatment Dynamic Pedagogy Math Unit 2 Level
Results to School and District Performance (Third Grade)
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Figure 8. Comparison of Flatland Unit 2 to school and district performance (third grade).
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Table 22

Flatland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 3

Dynamic Pedagogy Flatland District
Group
f % N f % N f % N

Achievement

Level

1 2 3 63 10 8 131 90 16.5 545
2 3 5 63 9 7 131 74 13.5 545
3 26 41 63 57 44 131 | 223 41 545
4 32 51 63 55 42 131 | 158 29 545
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Comparison of Flatland Treatment Dynamic Pedagogy Math Unit 3 Level
Results to School and District Performance (Third Grade)
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Figure 9. Comparison of Flatland Unit 3 to school and district performance (third grade).
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Table 23

Flatland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 6

Dynamic Pedagogy Flatland District
Group

f % N f % N f % N
Achievement
Level
1 2 3 69 5 4 140 38 7 552
2 1 1 69 6 4 140 76 14 552
3 24 35 69 49 35 140 | 203 37 552
4 42 61 69 80 57 140 | 235 43 552
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Comparison of Flatland Treatment Dynamic Pedagogy Math Unit 6 Level
Results to School and District Performance (Third Grade)
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Figure 10. Comparison of Flatland Unit 6 to school and district performance (third
grade).
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Table 24

Flatland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 7

Dynamic Pedagogy Flatland District
Group

f % N f % N f % N
Achievement
Level
1 6 8 71 10 7 141 85 15 553
2 9 13 71 16 11 141 92 17 553
3 35 49 71 65 46 141 247 45 553
4 21 30 71 50 35 141 129 23 553
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Comparison of Flatland Treatment Dynamic Pedagogy Math Unit 7 Level
Results to School and District Performance (Third Grade)
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Figure 11. Comparison of Flatland Unit 7 to school and district performance (third
grade).
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Table 25

Flatland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 8

Dynamic Pedagogy Flatland District
Group
f %0 N f %0 N f %0 N

Achievement

Level

1 1 1 68 2 1 139 13 2 557
2 5 7 68 9 6 139 43 8 557
3 19 30 68 43 31 139 | 190 34 557
4 43 63 68 85 61 139 | 311 56 557
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Comparison of Flatland Treatment Dynamic Pedagogy Math Unit 8 Level
Results to School and District Performance (Third Grade)
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Figure 12. Comparison of Flatland Unit 8 to school and district performance (third
grade).
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Homeland

The same pattern of achievement for Dynamic Pedagogy students compared with

those of the school and district was found at Homeland. As Tables 26 through 31 and

Figures 13 through 18 show, the Dynamic Pedagogy group had the lowest percentage of

students who performed at the lowest level (level 1) on the TerraNova Mathematics

Subtest and District Unit assessments. Like their peers at Flatland, the highest percentage

of students who scored at the highest level (level 4) on both measures of achievement

were from the Dynamic Pedagogy group.

Table 26

Homeland Level Analysis for Third Grade TerraNova Mathematics Subtest

Dynamic Pedagogy Homeland District
Group

f Y% N f Y% N f %o N
Achievement
Level
1 2 3 70 11 9 119 49 8 577
2 8 11 70 24 20 119 | 124 21 577
3 35 50 70 55 46 119 | 246 43 577
4 25 36 70 29 24 119 | 158 27 577
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Comparison of Homeland Treatment TerraNova Mathematics Subtest
Results to School and District Performance (Third Grade)
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Figure 13. Comparison of Homeland TerraNova Mathematics Subtest to school and
district performance (third grade).
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Table 27

Homeland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 2

Dynamic Pedagogy Homeland District
Group

f Y% N f Y% N f %o N
Achievement
Level
1 15 22 69 44 37 118 138 25 543
2 11 16 69 18 15 118 121 22 543
3 32 46 69 41 35 118 195 36 543
4 11 16 69 15 13 118 89 16 543
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Comparison of Homeland Treatment Dynamic Pedagogy Math Unit 2 Level
Results to School and District Performance (Third Grade)

Level 1

o Eh
[ IDynamic Pedagogy
[ Homeland
M District

Level 3

Level 4

0 25 50 75 100

% of Students

Homeland Dynamic Pedagogy Math Unit 2 Level Results by Treatment
Group, School, and District (Third Grade)

100

80 I—
(2]
£ 60 T [ Level4
'g M Level 3
n [lLevel 2
5 HLevel 1
o 40 I

20

0

Dynamic Pedagogy Homeland District

Figure 14. Comparison of Homeland Unit 2 to school and district performance (third
grade).
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Table 28

Homeland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 3

Dynamic Pedagogy Homeland District
Group

f Y% N f Y% N f %o N
Achievement
Level
1 6 9 67 17 15 114 90 16.5 | 545
2 10 15 67 21 18 114 74 13.5 | 545
3 24 36 67 45 39 114 223 41 545
4 27 40 67 31 27 114 158 29 545




63

Comparison of Homeland Treatment Dynamic Pedagogy Math Unit 3 Level

Results to School and District Performance (Third Grade)
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Figure 15. Comparison of Homeland Unit 3 to school and district performance (third

grade).
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Table 29

Homeland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 6

Dynamic Pedagogy Homeland District
Group

f Y% N f Y% N f %o N
Achievement
Level
1 1 1 67 4 3 117 38 7 552
2 10 15 67 25 21 117 76 14 552
3 25 37 67 41 35 117 203 37 552
4 31 46 67 47 40 117 235 43 552
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Comparison of Homeland Treatment Dynamic Pedagogy Math Unit 6 Level
Results to School and District Performance (Third Grade)
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Figure 16. Comparison of Homeland Unit 6 to school and district performance (third
grade).
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Table 30

Homeland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 7

Dynamic Pedagogy Homeland District
Group

f Y% N f Y% N f %o N
Achievement
Level
1 6 9 68 17 14 118 85 15 553
2 7 10 68 24 20 118 92 17 553
3 38 56 68 51 43 118 247 45 553
4 17 25 68 26 22 118 129 23 553
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Comparison of Homeland Treatment Dynamic Pedagogy Math Unit 7 Level
Results to School and District Performance (Third Grade)
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Figure 17. Comparison of Homeland Unit 7 to school and district performance (third
grade).
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Table 31

Homeland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 8

Dynamic Pedagogy Homeland District
Group

f Y% N f Y% N f %o N
Achievement
Level
1 0 0 68 6 5 120 13 2 557
2 3 4 68 11 9 120 43 8 557
3 19 30 68 43 36 120 190 34 557
4 46 68 68 60 50 120 311 56 557
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Comparison of Homeland Treatment Dynamic Pedagogy Math Unit 8 Level
Results to School and District Performance (Third Grade)
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Figure 18. Comparison of Homeland Unit 8 to school and district performance (third

grade).
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Third Grade TerraNova Mathematics Subtest by School

To ascertain whether there were statistical differences in the performance of
Dynamic Pedagogy and control groups, #-tests were used to analyze the scores of both
groups on the TerraNova Mathematics Subtest. The results for each school follow.

Flatland

There were 136 valid cases for the third grade TerraNova Mathematics Subtest,
comprising 70 cases in the Dynamic Pedagogy group and 66 cases in the non-Dynamic
Pedagogy group. The mean score for the third grade TerraNova Mathematics Subtest in
Flatland was 626.3 with a standard deviation of 40.0. The mean score of Dynamic
Pedagogy students was higher than that of non-Dynamic Pedagogy (upp = 633.1,

Opp = 41.1 vs. uypp = 618.7, Oypp =37.7). Dynamic Pedagogy scores ranged from 518 to
740, while non-Dynamic Pedagogy students' scores ranged from 539 to 700. Scores from
both conditions were positively skewed (.138 for Dynamic Pedagogy and .064 for non-
Dynamic Pedagogy), indicating most scores were left of the distribution. Equal Variance
for these 2 groups was assumed as the Levene's Test for Equality of Variance was non-
significant, F = .009, p > .05. The #-test showed that the difference was significant,
t13a=2.187, p < .05.

Homeland

There were 119 valid cases for the third grade TerraNova Mathematics Subtest,
comprising 70 cases in the Dynamic Pedagogy group and 49 cases in the non-Dynamic
Pedagogy group. The mean score for the third grade TerraNova Mathematics Subtest in
Homeland was 616.1 with a standard deviation of 40.0. The mean score of Dynamic
Pedagogy students was higher than that of non-Dynamic Pedagogy (upp = 630.1,

Opp = 31.9 vs. uypp = 596.0, Oypp =42.1). Dynamic Pedagogy scores ranged from 547 to
718, while non-Dynamic Pedagogy students' scores ranged from 502 to 728. Dynamic
Pedagogy scores were more negatively skewed compared to non-Dynamic Pedagogy's
positive skew (-.156 for Dynamic Pedagogy and .519 for non-Dynamic Pedagogy),
indicating Dynamic Pedagogy had more scores to the right of the distribution and thus,
had more subjects with higher scores. Equal Variance for these 2 groups was assumed as
the Levene's Test for Equality of Variance was non-significant, F = 3.243, p > .05. The
t-test showed that the difference was significant, ¢,,; =-5.031, p < .05.

District Unit Assessments and TerraNova Mathematics Subtest by School and
Teacher

Descriptive statistics were computed to ascertain whether differences obtained for
students who were taught by teachers who participated in the study 1 year vs. 2 years.
Table 32 shows the Mean and SD of students' performance on unit assessments and the
standardized third grade (TerraNova Mathematics Subtest) test of the 2 groups of
Dynamic Pedagogy teachers for each of the 2 schools, Flatland and Homeland.
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What follows is a comparison of the two groups by school using #-tests to ascertain
whether there were statistical differences in the performance of their students on both the
District Unit assessments and the TerraNova Mathematics Subtest.

Third Grade TerraNova Mathematics Subtest by School and Teacher
Flatland

There were 70 valid cases for the third grade TerraNova Mathematics Subtest,
comprising 34 cases in classrooms with second year teachers and 36 cases were in
classrooms with first year teachers. The mean score for the third grade TerraNova
Mathematics Subtest in Flatland was 633.5 with a standard deviation of 41.1. The mean
score of students in second year classrooms was higher than that of the students in the
first year classrooms (W,,q = 640.8, 0,,, =42.4 vs. u,, = 626.7, 0,, = 39.3). Scores in the
second year classrooms ranged from 569 to 740, while students' scores in the first year
classrooms ranged from 518 to 704. Scores from the first year classrooms were
negatively skewed compared to the second year's positive skew (-.586 for first year and
.693 for second year), indicating that first year has more scores that were to the right of
the distribution. An independent #-test showed the difference was not statistically
significant, ¢, =-1.444, p > .05. The Levene's Test for Equality of Variance showed
equal variance assumed, F =.026, p > .05.

Homeland

There were 70 valid cases for the third grade TerraNova Mathematics Subtest,
comprising 34 cases in classrooms with second year teachers and 36 cases were in
classrooms with first year teachers. The mean score for the third grade TerraNova
Mathematics Subtest in Homeland was 630.1 with a standard deviation of 41.9. The
mean score of students in second year classrooms was higher than that of the students in
the first year classrooms (W,,q = 636.2, 0,,, = 32.5 vs. u,, = 624.4, o,, = 30.6). Scores in
the second year classrooms ranged from 561 to 718, while students' scores in the first
year classrooms ranged from 547 to 784. Scores from both conditions were negatively
skewed (-.167 for first year and -.238 for second year), indicating that most scores were
slightly to the right of the distribution. An independent 7-test showed the difference was
not statistically significant, s =-1.571, p >.05. The Levene's Test for Equality of
Variance showed equal variance assumed, F =.082, p > .05.

Achievement Levels on the TerraNova Mathematics Subtest and District Unit
Assessments by School and Teacher

Descriptive analyses were also done comparing the level of achievement on the
TerraNova Mathematics Subtest and the District's unit assessments of students taught by
teachers with 1 and 2 years of Dynamic Pedagogy experience vs. their peers in non-
Dynamic Pedagogy classrooms at the same grades level within the school and across the
district. These results are presented in Tables 33 through 44 and Figures 19 through 30.
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Table 33

Flatland Level Analysis for Third Grade TerraNova Mathematics Subtest by First and

Second Year Teachers

Flatland Flatland
. Flatland . .
First Year Second Year District
School Level
Teachers Teachers
f % N f % N f % N f % N

Achievement
Level
1 2 6 36 0 0 34 5 4 136 49 8 577
2 8 22 36 5 15 34 34 25 136 124 21 577
3 12 33 36 16 47 34 50 37 136 246 43 577
4 14 39 36 13 38 34 47 35 136 158 27 577




Comparison of Flatland First and Second Year Treatment Teachers'
TerraNova Mathematics Subtest Results to School and District
Performance (Third Grade)

Level 1

Level 2
_|First Year Teachers
[l Second Year Teachers
[ Flatland
M District

Level 3

Level 4

0 25 50 75 100

% of Students

Flatland TerraNova Mathematics Subtest Results by First Year Treatment
Teachers, Second Year Treatment Teachers, School, and District
(Third Grade)

100
80
8
£ 60~ " Level 4
'g M lLevel 3
:f_> [ILevel 2
o i HLevel 1
2 40
20
O |
First Year Second Year Flatland District
Teachers Teachers

Figure 19. Comparison of Flatland first and second year treatment teachers' TerraNova
Mathematics Subtest results to school and district performance (third grade).
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Table 34

Flatland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 2 by First and

Second Year Dynamic Pedagogy Teachers

Flatland Flatland
. Flatland . .
First Year Second Year District
School Level
Teachers Teachers
f % N f % N f % N f % N

Achievement
Level
1 4 13 31 3 9 34 5 4 136 49 8 577
2 3 10 31 6 18 34 34 25 136 124 21 577
3 11 35 31 14 41 34 50 37 136 246 43 577
4 13 42 31 11 32 34 47 35 136 158 27 577
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Comparison of Flatland First and Second Year Treatment Teachers'
Dynamic Pedagogy Math Unit 2 Level Results to School and District
Performance (Third Grade)
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Figure 20. Comparison of Flatland first and second year treatment teachers' Dynamic
Pedagogy Unit 2 results to school and district performance (third grade).
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Table 35

Flatland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 3 by First and

Second Year Dynamic Pedagogy Teachers

Flatland Flatland
. Flatland . .
First Year Second Year District
School Level
Teachers Teachers
f % N f % N f % N f % N

Achievement
Level
1 2 6 31 0 0 32 5 4 136 49 8 577
2 1 3 31 2 6 32 34 25 136 124 21 577
3 10 32 31 16 50 32 50 37 136 246 43 577
4 18 58 31 14 44 32 47 35 136 158 27 577
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Comparison of Flatland First and Second Year Treatment Teachers'
Dynamic Pedagogy Math Unit 3 Level Results to School and District
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Figure 21. Comparison of Flatland first and second year treatment teachers' Dynamic

Pedagogy Unit 3 results to school and district performance (third grade).
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Table 36

Flatland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 6 by First and

Second Year Dynamic Pedagogy Teachers

Flatland Flatland
. Flatland . .
First Year Second Year District
School Level
Teachers Teachers
f % N f % N f % N f % N

Achievement
Level
1 2 6 35 0 0 34 5 4 136 49 8 577
2 1 3 35 0 0 34 34 25 136 124 21 577
3 12 34 35 12 35 34 50 37 136 246 43 577
4 20 57 35 22 65 34 47 35 136 158 27 577
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Comparison of Flatland First and Second Year Treatment Teachers'
Dynamic Pedagogy Math Unit 6 Level Results to School and District
Performance (Third Grade)
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Figure 22. Comparison of Flatland first and second year treatment teachers' Dynamic
Pedagogy Unit 6 results to school and district performance (third grade).
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Table 37

Flatland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 7 by First and

Second Year Dynamic Pedagogy Teachers

Flatland Flatland
. Flatland . .
First Year Second Year District
School Level
Teachers Teachers
f % N f % N f % N f % N

Achievement
Level
1 6 16 37 0 0 34 5 4 136 49 8 577
2 5 14 37 4 12 34 34 25 136 124 21 577
3 17 46 37 18 53 34 50 37 136 246 43 577
4 9 24 37 12 35 34 47 35 136 158 27 577
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Comparison of Flatland First and Second Year Treatment Teachers'
Dynamic Pedagogy Math Unit 7 Level Results to School and District
Performance (Third Grade)
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Figure 23. Comparison of Flatland first and second year treatment teachers' Dynamic
Pedagogy Unit 7 results to school and district performance (third grade).
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Table 38

Flatland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 8 by First and

Second Year Dynamic Pedagogy Teachers

Flatland Flatland
. Flatland . .
First Year Second Year District
School Level
Teachers Teachers
f % N f % N f % N f % N

Achievement
Level
1 1 3 34 0 0 34 5 4 136 49 8 577
2 3 9 34 2 6 34 34 25 136 124 21 577
3 8 24 34 11 32 34 50 37 136 246 43 577
4 22 65 34 21 62 34 47 35 136 158 27 577
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Comparison of Flatland First and Second Year Treatment Teachers'
Dynamic Pedagogy Math Unit 8 Level Results to School and District
Performance (Third Grade)
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Figure 24. Comparison of Flatland first and second year treatment teachers' Dynamic
Pedagogy Unit 8 results to school and district performance (third grade).
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Table 39

Homeland Level Analysis for Third Grade TerraNova Mathematics Subtest by First and

Second Year Dynamic Pedagogy Teachers

Homeland

Homeland

. Homeland . .
First Year Second Year N District
School Level
Teachers Teachers

f % N f % N f % N f % N
Achievement
Level
1 1 3 36 1 3 34 11 9 119 49 8 577
2 5 14 36 3 9 34 24 20 119 124 21 577
3 19 53 36 16 47 34 55 46 119 246 43 577
4 11 31 36 14 65 34 29 24 119 158 27 577
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Figure 25. Comparison of Homeland first and second year treatment teachers' TerraNova

Mathematics Subtest results to school and district performance (third grade).
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Table 40

Homeland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 2 by First and

Second Year Dynamic Pedagogy Teachers

Homeland Homeland
. Homeland . .
First Year Second Year District
School Level
Teachers Teachers
f % N f % N f % N f % N

Achievement
Level
1 12 33 36 3 9 33 44 37 118 138 25 543
2 9 25 36 2 6 33 18 15 118 121 22 543
3 13 36 36 19 58 33 41 35 118 195 36 543
4 2 6 36 9 27 33 15 13 118 89 16 543
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Comparison of Homeland First and Second Year Treatment Teachers'
Dynamic Pedagogy Math Unit 2 Level Results to School and District
Performance (Third Grade)
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Figure 26. Comparison of Homeland first and second year treatment teachers' Dynamic
Pedagogy Unit 2 results to school and district performance (third grade).
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Table 41

Homeland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 3 by First and

Second Year Dynamic Pedagogy Teachers

Homeland Homeland
. Homeland . .
First Year Second Year District
School Level
Teachers Teachers
f % N f % N f % N f % N

Achievement
Level
1 3 9 35 3 9 32 17 15 114 90 17 545
2 8 23 35 2 6 32 21 18 114 74 14 545
3 14 40 35 10 31 32 45 39 114 223 41 545
4 10 29 35 17 53 32 31 27 114 158 29 545
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Comparison of Homeland First and Second Year Treatment Teachers'
Dynamic Pedagogy Math Unit 3 Level Results to School and District
Performance (Third Grade)
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Figure 27. Comparison of Homeland first and second year treatment teachers' Dynamic
Pedagogy Unit 3 results to school and district performance (third grade).
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Table 42

Homeland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 6 by First and

Second Year Dynamic Pedagogy Teachers

Homeland Homeland
. Homeland . .
First Year Second Year District
School Level
Teachers Teachers
f % N f % N f % N f % N

Achievement
Level
1 0 0 35 1 3 32 4 3 117 38 7 552
2 8 23 35 2 6 32 25 21 117 76 14 552
3 12 34 35 13 40 32 41 35 117 203 37 552
4 15 43 35 16 50 32 47 40 117 235 43 552
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Comparison of Homeland First and Second Year Treatment Teachers'
Dynamic Pedagogy Math Unit 6 Level Results to School and District
Performance (Third Grade)
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Figure 28. Comparison of Homeland first and second year treatment teachers' Dynamic
Pedagogy Unit 6 results to school and district performance (third grade).
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Table 43

Homeland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 7 by First and

Second Year Dynamic Pedagogy Teachers

Homeland Homeland
. Homeland . .
First Year Second Year District
School Level
Teachers Teachers
f % N f % N f % N f % N

Achievement
Level
1 2 6 34 4 12 34 17 14 118 85 15 553
2 3 9 34 4 12 34 24 20 118 92 17 553
3 17 50 34 21 62 34 51 43 118 247 45 553
4 12 35 34 15 34 26 22 118 129 23 553




Comparison of Homeland First and Second Year Treatment Teachers'
Dynamic Pedagogy Math Unit 7 Level Results to School and District
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Figure 29. Comparison of Homeland first and second year treatment teachers' Dynamic

Pedagogy Unit 7 results to school and district performance (third grade).
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Table 44

Homeland Third Grade Level Analysis for Dynamic Pedagogy Math Unit 8 by First and

Second Year Dynamic Pedagogy Teachers

Homeland Homeland
. Homeland . .
First Year Second Year District
School Level
Teachers Teachers
f % N f % N f % N f % N

Achievement
Level
1 0 0 36 0 0 32 6 5 120 13 2 557
2 1 3 36 2 6 32 11 9 120 43 8 557
3 13 36 36 6 19 32 43 36 120 190 34 557
4 22 61 36 24 75 32 60 50 120 311 56 557
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Comparison of Homeland First and Second Year Treatment Teachers'
Dynamic Pedagogy Math Unit 8 Level Results to School and District
Performance (Third Grade)
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Figure 30. Comparison of Homeland first and second year treatment teachers' Dynamic
Pedagogy Unit 8 results to school and district performance (third grade).
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Race/Ethnic Comparisons on the Third Grade TerraNova Mathematics Subtest by
School

Dynamic Pedagogy student scores were compared to other third graders in the
school by race/ethnicity. The students were grouped as either (White and Asian students)
or non-Asian (Native American, African American, and Hispanic students).

Flatland

Dynamic Pedagogy students (Asian and White) had a mean score of 642.92,
SD =34.83 (n = 13), the Asian and White students in the other non-Dynamic Pedagogy
third grade classes in the school had an overall mean score of 633.81, SD =41.15
(n=21). Variance for these 2 groups was assumed as the Levene's Test for Equality of
Variance was non-significant, F' = .588, p =.449. A r-test showed the difference between
these two groups was not statistically significant, #;, = - .664, p = .512.

Analysis of Dynamic Pedagogy non-Asian students (African American and
Hispanic) showed a mean score of 631.37, SD =42.44 (n = 57), whereas the non-Asian
students in the other non-Dynamic Pedagogy third grade classes in the third grade had an
overall mean of 611.64, SD = 34.15 (n =45). Variance for these 2 groups was assumed
as the Levene's Test for Equality of Variance was non-significant, F =.514, p = 475. A
t-test showed the difference between these 2 groups to be statistically significant,
tioo = -2.536, p = .013. The difference favored the Dynamic Pedagogy students by
approximately 20 points.

Homeland

Dynamic Pedagogy Asian and White students had a mean score of 655.15,
SD =30.42 (n = 13), the Asian and White students in the other non-Dynamic Pedagogy
third grade classes in the school had an overall mean score of 586.67, SD = 55.90 (n = 3).
Variance for these 2 groups was assumed as the Levene's Test for Equality of Variance
was non-significant, F = 2.084, p =.171. A t-test showed the difference between these
two groups to be statistically significant, ¢,, =-3.037, p = .009. The difference favored
the Dynamic Pedagogy students by approximately 70 points, but caution should be taken
with this comparison since the number of subjects in the non-Dynamic Pedagogy group
was so small.

Analysis of Dynamic Pedagogy non-Asian students showed a mean score of
624.44, SD = 29.57 (n = 57), whereas the school non-Asian students in the other non-
Dynamic Pedagogy third grade classes in the school had an overall mean of 596.65,

SD =41.74 (n = 46). Variance for these 2 groups was not assumed as the Levene's Test
for Equality of Variance was significant, F' = 4.192, p = .043. A t-test showed the
difference between these 2 groups to be statistically significant, #,;3 = -3.809, p = .000.
The difference favored the Dynamic Pedagogy students by approximately 30 points.
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Fourth Grade District Unit Assessments and New York State Mathematics Test

As indicated in Table 45 students in the Dynamic Pedagogy condition did better

than their non-Dynamic Pedagogy peers on all measures of achievement: the District's
Unit assessments and the end-of year New York State mathematics Test.

Table 45

Descriptive Statistics of Fourth Grade District Unit Assessments and the New York State
Mathematics Test

Dynamic Pedagogy Control

Mean SD,, Mean SD,,
Unit 4 24.65 6.43 19.89 10.17
Unit 5 22.88 6.41 21.28 8.82
Unit 6 24.75 591 20.00 9.09
Unit 8 24.75 5.11 12.83 4.74
Unit 9 16.12 5.11 15.82 6.16
Fourth
Grade State 679.9 36.31 653.1 34.61
Test *

*Represents a significant difference (p < .05) between Dynamic Pedagogy and Control group.

To ascertain whether these differences were statistically significant, an ANCOVA
procedure was used:

Fourth Grade Model:
Assessment = B, + B,DynamicPedagogy + B,ThirdGradeTerraNova + ¢

For the fourth grade sample, analyses of covariance (ANCOVA) were computed
to examine the effect of Dynamic Pedagogy on the Fourth Grade State Test (FGST).
After adjustment by the students Third Grade TerraNova Mathematics Subtest scores, the
overall model was found to be statistically significant (F' =9.41, df =2, p =.001),
indicating that the overall model is significantly predicting on the FGST. The coefficient
of determination (+* = .37) indicates that 37% of the variation in Third Grade TerraNova
is being explained by the overall model. The covariate was also found to be statistically
significant (8 = .331, t = 3.48, p =.001) indicating a positive effect on the FGST.
Dynamic Pedagogy was found to be statistically significant (F =6.77,df=1, p =.014,

1’ = .175), indicating that Dynamic Pedagogy accounts for 17.5% of the variance in the
adjusted FGST scores. The participants in Dynamic Pedagogy (meangssr = 679.96,
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CI: (664.81, 695.11)) performed significantly better than the control group participants
(meangggp = 652.98, CI: (638.26, 667.70) on the Fourth Grade State Test after adjustment.

Achievement Levels on the New York State Mathematics Test and District
Unit Assessments

Results showing differences in the level of achievement are presented in Tables
46 through 51 and Figures 31 through 36. In comparison with their peers in the other
fourth grade classes and the District, the Dynamic Pedagogy group had the lowest
percentage of students who performed at the lowest level of achievement (level 1) on
both the New York State Mathematics test and District Unit assessments. Conversely,
the Dynamic Pedagogy group had the highest percentage of students who performed at
the highest level of achievement (level 4) on both measures of achievement.

Table 46

Fourth Grade Level Analysis for State Test

Dynamic Pedagogy Hearst District
Group

f % N f % N f % N
Achievement
Level
1 0 0 36 9 7.5 120 45 8 575
2 3 8 36 15 12.5 120 96 17 575
3 13 36 36 51 42.5 120 | 261 45 575
4 20 56 36 45 37.5 120 173 30 575
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Comparison of Treatment Fourth Grade State Test Level Results to School
and District Performance

Level 1
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[ IDynamic Pedagogy
Hearst
M District

Level3 |
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Figure 31. Comparison of treatment Dynamic Pedagogy fourth grade State Test results to
school and district performance.
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Table 47

Fourth Grade Level Analysis for Dynamic Pedagogy Math Unit 4

Dynamic Pedagogy Hearst District
Group
f % N f % N f % N
Achievement
Level

4 12 34 34 29 117 | 121 2 558
5 15 34 11 9 117 92 16 558
10 29 34 32 27 117 | 179 32 558
15 44 34 40 34 117 | 166 30 558

ESNERUSTE (S R
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Comparison of Treatment Dynamic Pedagogy Math Unit 4 Level Results to
School and District Performance (Fourth Grade)
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Figure 32. Comparison of treatment Dynamic Pedagogy Math Unit 4 test results to
school and district performance.
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Table 48

Fourth Grade Level Analysis for Dynamic Pedagogy Math Unit 5

Dynamic Pedagogy Hearst District
Group

f % N f % N f % N
Achievement
Level
1 4 12 34 33 2 117 121 22.5 1 537
2 9 26 34 20 17 117 104 19 537
3 8 24 34 34 29 117 180 33.5| 537
4 13 38 34 30 26 117 132 25 537
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Comparison of Treatment Dynamic Pedagogy Math Unit 5 Level Results to
School and District Performance (Fourth Grade)
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Figure 33. Comparison of treatment Dynamic Pedagogy Math Unit 5 test results to
school and district performance.
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Table 49

Fourth Grade Level Analysis for Dynamic Pedagogy Math Unit 6

Dynamic Pedagogy Hearst District
Group
f % N f % N f % N
Achievement
Level

4 12 34 39 33 118 | 186 34 555
8 24 34 21 18 118 | 112 20 555
47 34 41 35 118 | 196 35 555
6 18 34 17 14 118 61 11 555

ESNERUS T O R
(SN
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Comparison of Treatment Dynamic Pedagogy Math Unit 6 Level Results to
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Figure 34. Comparison of treatment Dynamic Pedagogy Math Unit 6 test results to
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Table 50

Fourth Grade Level Analysis for Dynamic Pedagogy Math Unit 8

Dynamic Pedagogy Hearst District
Group
f % N f % N f % N
Achievement
Level

2 6 35 18 16 116 | 101 18.5 | 544
5 14 35 17 15 116 99 18 544
10 29 35 40 34 116 | 183 34 544
18 51 35 41 35 116 | 161 29.5 | 544

ESNERUSTE (S R
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Comparison of Treatment Dynamic Pedagogy Math Unit 8 Level Results to
School and District Performance (Fourth Grade)
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Figure 35. Comparison of treatment Dynamic Pedagogy Math Unit 8 test results to
school and district performance.
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Table 51

Fourth Grade Level Analysis for Dynamic Pedagogy Math Unit 9

Dynamic Pedagogy Hearst District
Group

f % N f % N f % N
Achievement
Level
1 8 23 35 31 27 114 159 30 534
2 2 6 35 10 9 114 71 13 534
3 12 34 35 37 32 114 166 31 534
4 13 37 35 36 32 114 138 26 534
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Comparison of Treatment Dynamic Pedagogy Math Unit 9 Level Results to
School and District Performance (Fourth Grade)
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Figure 36. Comparison of treatment Dynamic Pedagogy Math Unit 9 test results to
school and district performance.
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Race/Ethnic Comparisons on the Fourth Grade New York State Mathematics Test
Hearst

Dynamic Pedagogy student scores were also compared to other fourth graders at
Hearst by race/ethnicity. The students were grouped as either Asian and White or non-
Asian (Native American, African American, and Hispanic students). Dynamic Pedagogy
Asian and White students had a mean score of 724.50, SD = 58.43 (n = 10), the Asian
and White students in the other non-Dynamic Pedagogy fourth grade classes in the school
had an overall mean score of 671.12, SD =37.32 (n = 8). Variance for these 2 groups
was assumed as the Levene's Test for Equality of Variance was non-significant, F = .765,
p =.395. A t-test showed the difference between these 2 groups to be statistically
significant, t,, = -2.237, p = .04. The difference favored the Dynamic Pedagogy students
by approximately 53 points but, again, caution should be taken with this comparison
since the number of students in both the Dynamic Pedagogy and non-Dynamic Pedagogy
groups was very small.

Analysis of Dynamic Pedagogy non-Asian students showed a mean score of
687.31, SD =43.11 (n = 26), whereas the non-Asian students in the other fourth grade
classes in the school had an overall mean of 656.59, SD =43.37 (n =76). Variance for
these 2 groups was assumed as the Levene's Test for Equality of Variance was non-
significant, F = .037, p = .849. A t-test showed the difference between these 2 groups to
be statistically significant, #,,, =-3.122, p = .002. The difference favored the Dynamic
Pedagogy students by approximately 31 points.

Discussion

In this study we put forth a conceptualization of teaching termed Dynamic
Pedagogy in which teacher decision making and action about the interdependent
processes of curriculum, instruction, and assessment are inextricably wedded to student
learning. We asked the following questions: (a) How well was the intervention,
Dynamic Pedagogy implemented?; (b) Did students in Dynamic Pedagogy classrooms
perform better than their peers in non-Dynamic Pedagogy classrooms at the third and
fourth grade levels on mathematics achievement measures?; and (c) Were there
differences in mathematics achievement at the third and fourth grade levels among
race/ethnic groups? Evidence was found for all 3 questions.

Before discussion of these findings, we acknowledge limitations of the study
including non-randomization of assignment and small sample sizes of Asian and White
children. These limitations do not allow us to infer that the Dynamic Pedagogy
intervention was the sole reason for the improvement in mathematics achievement of a
select group of third and fourth grade children in elementary school level. However,
these limitations do not imply that our findings are without educational and scientific
importance. After all, given the challenge of significantly improving the academic
achievement of ethnic minority children, we believe that the findings described here
merit attention from teachers, school administrators, as well as educational researchers.
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How Well Was Dynamic Pedagogy Intervention Implemented?

Our results indicated that teacher and student behaviors were consistent with the
conceptualization of Dynamic Pedagogy. Before classroom practice components of
Dynamic Pedagogy were reflected in teachers' thoughts and decisions about their
intended lessons as well as the factors that were likely to impede or facilitate student
learning. During classroom practice Dynamic Pedagogy components were also evident
in the reciprocal interactions of teacher and student behaviors. And, finally after
classroom practice teachers' Dynamic Pedagogy strategies were referenced in teachers'
post-lesson reflections about what their practice and its impact on student learning. A
brief discussion of these issues follows.

Preplanning Thoughts and Lesson Plans

A review of teachers' preplanning templates and lesson plans revealed evidence of
teachers' use of teaching strategies consistent with the conceptualization of Dynamic
Pedagogy before classroom practice. Before classroom practice, their lesson plans
included statements of learning objectives (instructional strand) and tasks that required
students to use analytical, creative, practical, and memory processes (curriculum strand).
Evidence that these strategies were in the service of student learning consisted of
teachers' descriptions of the out-of school and in-school knowledge and experiences they
thought were relevant for the learning outcomes they planned for the children. Also, for
the planned lesson, teachers described potential misconceptions and procedural errors
that were likely to pose problems for children.

Classroom Practice

Results from the observations of classroom practice indicated that teachers used
different combinations of curriculum, assessment, and instruction Dynamic Pedagogy
strategies in the classroom. In terms of the curriculum strand of the model, teachers
designed tasks that required students to make connections to their prior in-school and out-
of- school knowledge in readiness for the new content to be learned. They read stories
and poems to the children related to the lesson. They demonstrated mathematics
concepts with charts, diagrams, and tables using transparencies and an overhead
projector; they provided opportunities for students to solve mathematics problems using
games and other mathematics-related manipulatives; worksheets with word problems
embedded in stories and pictorial representations.

For the instructional strand of the model, teachers used a variety of scaffolding
techniques such as modeling, hinting, elaborating on students' responses, explaining with
feedback, and providing opportunities for students to work in small groups and
independently. Teachers also monitored students' work in small groups. And for the
assessment strand of the model, teachers asked students to recall math facts from memory
and to think practically by giving examples from their own lives about mathematics
concepts; they called on students to explain their thinking about tasks; used different
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types of probes to check on student working in both whole-group and small-group
discourse, as well as through written assignments for in-class seatwork and homework.

Students' responsiveness to the teachers' use of these Dynamic Pedagogy
strategies was evidenced by the high level of engagement in the activities of the lesson.
During whole-group interactions, students were observed raising their hands, responding
to the teacher's questions, listening to the exchanges between the teacher and students.
During seatwork they were engaged in the conversations with their peers, using
manipulatives for the assigned tasks, asking questions and responding to the teacher as
she/he monitored their work in small groups. Evidence of their responsiveness was also
evidenced in samples of their work that required them to solve practical, analytical, and
creative tasks and to document their thoughts and feelings about solving math problems
in their journals or on worksheets.

Post-lesson Reflections

Review of teacher-self-assessment questionnaires showed that teachers made
reference to Dynamic Pedagogy components in their post lesson reflections. They
commented on lesson objectives (instructional strand) and the strategies they used to
check whether students had the prerequisite knowledge and skills to learn the new
content of the lesson and whether students were making progress towards the objectives
of the lesson (assessment strand). Their comments also included judgments as to
whether the tasks they made available to students required students to use their memory
as well as their practical, analytical, and creative thinking processes (curriculum strand).
In terms of the relationship of these strategies to student learning, teachers felt that most
of the students understood the content of the lesson.

We are encouraged by these results because they offer some evidence of the
multidimensionality of pedagogical content knowledge that Shulman and his colleagues
(1987; Wilson et al., 1987) advocated almost two decades ago. Consistent with the
Dynamic Pedagogy model of teaching, participating teachers' knowledge was evidenced
in their preplanning thoughts and lesson plans prior to classroom practice. Their
knowledge was also evidenced in their interactions with students during classroom
practice and in their reflections after classroom practice. These findings add to the
knowledge base on the importance of different types of teacher knowledge relevant for
student learning and achievement (Artzt & Armour-Thomas, 2002; Ball, 1990; Borko et
al., 1992; Brophy & Good, 1986; Ferguson, 1991; Grossman, 1990; Harbison &
Hanushek, 1992; Jackson, 1968).

Despite the promise of our findings, we acknowledge some limitations in our
methodology. First, our observation protocol was designed to capture the interactions
between teachers and students during actual classroom instruction. However, we were
unable to capture student-student interactions as they worked in small groups. Nor were
we able to record the quiet dialogues between teacher and students as they monitored
students' work in these small groups. Yet, we know the value of cooperative learning and
the benefits for students when teachers work with small groups of children at a time.
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Secondly, we did not measure teacher knowledge of Dynamic Pedagogy in the context of
its application to the mathematics units targeted in our professional development program
with participating teachers. Thus, we had no way of knowing whether the differences
observed in the implementation of Dynamic Pedagogy in the classroom were related to
differential quality of their knowledge of Dynamic Pedagogy acquired in professional
development.

Did Students in Dynamic Pedagogy Classrooms Perform Better on Mathematics
Achievement Tests Than Students in Non-Dynamic Pedagogy Classrooms at the
Third and Fourth Grade Levels?

The results of the pilot year indicated that students in Dynamic Pedagogy
classrooms showed significant differences on the TerraNova Mathematics Subtest in
grade 3 favoring Dynamic Pedagogy over non-Dynamic Pedagogy with significant
Dynamic Pedagogy by school interactions.

The positive results for the second year were consistent for a sample of students in
one fourth grade school. These students were in Dynamic Pedagogy and non-Dynamic
Pedagogy third classrooms the previous year. Again, the students in Dynamic Pedagogy
classrooms performed significantly better than students in non-Dynamic Pedagogy
classrooms. For a new cohort of third grade students we conduct separate independent
t-test analyses of the mean scores for the Dynamic Pedagogy and non-Dynamic Pedagogy
groups in each school. Results indicated significant differences favoring the Dynamic
Pedagogy students in each school. The results from analysis of performance by
achievement levels also favored students in the Dynamic Pedagogy group. In
comparison with their peers in other third and fourth grade classrooms and the district,
the Dynamic Pedagogy group had the highest percentage of students who scored at the
highest achievement level (level 4) and conversely, had the lowest percentage of students
who scored at the lowest level of achievement (level 1) on the mathematics achievement
tests for third and fourth grade, respectively.

Although the design of the study was quasi experimental and therefore does not
allow us to infer causality, we think that the results are attributable in part, to teachers'
knowledge and use of Dynamic Pedagogy concepts and principles in their classrooms.
More specifically, we believe that the findings provide some support for our thesis that
when teachers center what they know and do in curriculum, instruction, and assessment
around student learning before, during, and after classroom practice, significant
improvement in students' academic achievement can be expected. These findings are
consistent with those of other studies that found a relationship between teacher
knowledge and student mathematics achievement (Ball & Bass, 2000; Ball, Hill, & Bass,
2005; Carpenter, Fennema, Peterson, Chiang, & Loef, 1989; Hill, Rowan, & Ball, 2005).
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Did Students in Dynamic Pedagogy Classrooms Perform Better on District Unit
Assessments Than Students in Non-Dynamic Pedagogy Classrooms at the Third and
Fourth Grade Levels?

Our descriptive analyses revealed some interesting findings about the effects of
the Dynamic Pedagogy intervention on student performance on district assessments of
mathematics units that were incorporated within the Dynamic Pedagogy professional
development. The average performance of students in the Dynamic Pedagogy
classrooms on these target unit assessments was consistently higher than their
counterparts in the non-Dynamic Pedagogy classrooms at both third and fourth grade
levels. Even more interesting was the finding that when compared with students in the
non-Dynamic Pedagogy classrooms across schools and district, the highest percentage of
students who scored at the highest level of achievement (level 4) came from the Dynamic
Pedagogy group. In contrast, the lowest percentage of students who scored at the lowest
level of achievement (level 1) on these district assessments were from the Dynamic
Pedagogy group. These findings suggest that Dynamic Pedagogy may be better than
regular instruction in promoting performance at the highest level of mathematics
achievement. Given the generally severe underrepresentation of African American,
Hispanic, and Native Americans students among our highest achievers, (National Task
Force on Minority High Achievement, 1999), these results suggest that Dynamic
Pedagogy as an intervention may hold promise for promoting very high academic
achievement among a larger numbers of African American, Hispanic, and Native
American children.

Were There Differences in Third and Fourth Grade Mathematics Achievement
Among Different Race/Ethnic Groups?

It may be recalled that the school district in which the study was conducted served
a high proportion of African American and Hispanic students (70%) and a low proportion
of Asian and White students (30%). The results from an independent #-test analysis of
performance between Asian and White students in Dynamic Pedagogy classrooms versus
Asian and White students in non-Dynamic Pedagogy classrooms showed no significant
differences between the 2 groups for Flatland but significant differences between the 2
groups at Homeland, favoring the Dynamic Pedagogy group by approximately 70 points.
Caution should be taken with this latter comparison, though, since the number of subjects
in the non-Dynamic Pedagogy group was extremely small (n = 3). In contrast, the results
for the comparisons of African American and Hispanic students in Dynamic Pedagogy
classroom versus African American and Hispanic students in non-Dynamic Pedagogy
classroom showed significant differences for both schools. The difference favored the
Dynamic Pedagogy students by approximately 20 points at Flatland and approximately
30 points at Homeland. Race/ethnic comparisons of students in Dynamic Pedagogy and
non-Dynamic Pedagogy fourth grade classrooms at Hearst revealed a similar pattern of
performance as at the third grade level. There were significant differences in
performance on the mathematics achievement test between Asian and White students in
Dynamic Pedagogy classrooms versus Asian and White students in non-Dynamic
Pedagogy classrooms. The difference favored the Dynamic Pedagogy students by
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approximately 53 points but again caution should be taken with this comparison, since
the number in both the Dynamic Pedagogy and non-Dynamic Pedagogy groups was
small. A similar significant difference was observed for the African American and
Hispanic students in Dynamic Pedagogy classrooms versus African American and
Hispanic students in non-Dynamic Pedagogy classrooms at Hearst with the difference
favoring the Dynamic Pedagogy students by approximately 31 points.

These results suggest that the Dynamic Pedagogy treatment may be affecting
race/ethnic groups differently at different grades and at different schools. At the third
grade, African American and Hispanic students at Flatland seem to be benefiting from
Dynamic Pedagogy exposure, but the intervention appeared to have no significant effect
on the performance of Asian and White students. At Homeland, the Asian and White
students seem to be benefiting more than the African American and Hispanic students as
a group. And, at the fourth grade, Asian and White students appear to be benefiting more
from the Dynamic Pedagogy treatment than their African American and Hispanic
counterparts at Hearst. Readers are reminded to interpret these differences with caution
because of the small or unequal sample size of the race/ethnic groups. However, this
does not necessarily imply that the findings are without merit, since any educational
intervention that contributes to the improvement of children's academic achievement
irrespective of their race/ethnicity is positive news for schools, communities, and society
in general. But, for educators who continue to look for ways of improving the academic
achievement of African American and Hispanic students, these findings are particularly
noteworthy.

Conclusions

In this study, we developed a new approach to teaching that we call Dynamic
Pedagogy and explored its impact on the mathematics achievement of minority students
at the third and fourth grade levels. The intervention was piloted in 5 K-3 elementary
schools in the suburban district of East Ramapo, New York during the 2003-2004
academic year. The next year, the intervention was implemented in 2 K-3 schools and 1
4-8 school within the same school district.

Three assumptions of the model guided our work. The first assumption is that
curriculum, instruction, and assessment are interdependent processes. The second
assumption of the model is that teacher thoughts and decisions about curriculum-
instruction-assessment are centered around learners' strengths and needs before, during,
and after classroom practice. And the third assumption of the model is that students are
responsive to the teacher's decisions and actions about curriculum, instruction, and
assessment in ways that promote their learning.

We found evidence of the efficacy of the model in teachers' preplanning thoughts,
lesson plans, classroom practice, and post lesson reflections. Evidence of student
responsiveness was seen in students' quality of engagement in classroom activities as
well as on their performance on mathematics achievement tests and district assessments
of mathematics units that were incorporated in the professional development for
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participating teachers. Our analysis of the data disaggregated by achievement levels (1,
2, 3, 4) revealed that a higher percentage of Dynamic Pedagogy students when compared
to their non-Dynamic Pedagogy counterparts performed at the highest level of
achievement. And, finally, our results showed differential impact of Dynamic Pedagogy
on the mathematics achievement of different race/ethnic groups. Our results are
consistent with research that suggests that what teachers know and do can have a
profound impact on student motivation, learning, and achievement.

There are at least 3 implications of this work for future research. First, we should
modify our teacher-interaction observation protocol to capture student-student and
teacher-student conversations in small groups. We would also need to develop additional
measures of student academic engagement beyond samples of their work and observation
of their learning behaviors in the classroom. Secondly, we would need to measure
teacher knowledge of Dynamic Pedagogy in the context of actual mathematics units prior
to teachers' lesson planning and classroom practice. And, finally, we would need to
identify measures that would more accurately account for differences in student
achievement prior to the intervention and to figure out ways to ensure equivalent samples
for treatment and comparison groups.

A second line of inquiry is to explore the efficacy of Dynamic Pedagogy to increase
the number of ethnic minority children who perform at the highest level of achievement.
Recent reports have documented that one reason for the achievement gap is the
underrepresentation of African American, Hispanic, and Native American children among
high achieving students (National Study Group for the Affirmative Development of
Academic Ability, 2004; National Task Force on Minority High Achievement, 1999). This
means that future studies of Dynamic Pedagogy would need to be designed in ways that
maximize reliable and valid comparisons of its effects among different race/ethnic groups.
Also, more sustained exposure to Dynamic Pedagogy beyond the classroom in conjunction
with access to educationally-relevant capital may be needed to promote achievement at the
highest level for a larger number of African American and Hispanic students.

Finally, a third line of research is to examine knowledge of Dynamic Pedagogy
principles and concepts among novice and more experienced teachers and to ascertain its
influence on their teaching before, during, and after classroom practice. The growing
recognition that teacher knowledge is an important marker of teacher effectiveness has
led to serious interest among education administrators and policy makers seeking to
ensure that teachers in every classroom have the kind of knowledge that contributes to
effective teaching and improved student outcomes. Continuing research with the
Dynamic Pedagogy model holds promise for not only adding to our knowledge base
about the multidimensionality of teacher pedagogical content knowledge, but also for
contributing to our understanding of the mechanisms by which such knowledge impacts
student motivation learning and achievement.

Although the short-term goal was the primary focus of this study, we present in
Appendix I a report with the results of our preliminary investigation about the long-term
goal of the project.
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APPENDIX A
Lesson Preplanning Template (1)
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APPENDIX B:
Lesson Preplanning Template (2)
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APPENDIX C:
Lesson Plan Template
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APPENDIX D:
Dynamic Pedagogy Indicators in the Classroom
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‘\\Q‘ Y \ Dynamic Pedagogy Indicators in the Classroom

This protocol is designed for observing classes taught by teachers trained in
using Dynamic Pedagogy methods and strategies. It is designed to assist
observers in documenting patterns of behaviors within the context of
classroom instruction. The focus is on teacher behaviors, student behaviors,
and teacher-student or student-student behaviors. The observer will keep a
running record of "what's occurring" (including examples of what the
teacher and the students are doing or saying) within each phase of the lesson:
Initiation, Development, and Closure.

Using Dynamic Pedagogy principles, indicators were developed for guiding
observation of teacher-student interactions that may occur in any phase of
the lesson (Initiation, Development, and Closure). The curriculum
component of Dynamic Pedagogy consists of 6 indicators each of which
describes a critical aspect of a task: cognitive modality (creative, analytical,
memory, and practical); difficulty level; sequencing; motivational appeal;
mode of representation; and degree of familiarity/novelty. The assessment
component of Dynamic Pedagogy has one indicator with two features:
probing with feedback; and probing with wait-time. And, finally, the
indicators for the instructional component are: scaffolding, modeling,
explaining, monitoring, regulating, shared practice, and independent
practice.

‘ Curriculum Indicators

The curriculum strand of Dynamic Pedagogy consists of the following:

Analytical: Tasks that require students to break down a concept or a skill into its
basic elements and to determine its essential features and their relationships.
Analytical tasks involve convergent thinking—bringing different pieces of
information together to solve a problem with a predetermined answer. Such tasks
are unrelated to the real-world or everyday experiences of students. C-A

Creative: Tasks that require students to invent, imagine, or discover in a
situation that is new or novel to them. Creative tasks involve divergent

thinking —beginning with one idea, and taking it in different directions to solve a
problem with no predetermined answer. C-C

Practical: Tasks that require students to use their real-world experiences or
everyday life to generate a response to the question posed. Practical tasks involve
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either convergent and or divergent thinking, depending on the nature of the
problem in a particular situation or context. C-P

Memory: Tasks that require students to recall what they know and can do in any
modality (creative, analytical, or practical). C-M

Assessment Indicators

The assessment strand of Dynamic Pedagogy consists of the following:

Declarative: Questions that probe for knowledge of facts, procedures, or
strategies in a domain of interest. A-D

Procedural: Questions that probe for knowledge of how to perform certain
procedures/strategies in a domain of interest. A-P

Conceptual: Questions that probe to determine the level of students'
understanding of concepts or questions that require students to justify and or
explain their understanding of concepts in a domain of interest. A-C

Metacognitive: Questions that probe for students' awareness of their own
thinking processes and questions about their skill in managing their thinking
processes in a given domain of interest. A-M

Wait-time: The amount of time allowed by the teacher for student to respond to
a question. The more complex the probe (i.e., the cognitive processing demands)
the longer the wait time. A-W

Other: Questions that probe for clarification, explanation, and/or elaboration of
student response; questions that solicit student participation. A-O

Instructional Indicators

The instruction strand of Dynamic Pedagogy consists of the following:

Scaffolding: Providing guidance and support for learning. It involves a shared
understanding between the teacher and the student of a task that is not too easy or
difficult but which the student is capable of learning. Prompts, hints, cues are
examples of scaffolding techniques. I-S

Modeling: Demonstration with verbal descriptions of the thought or action to be
imitated. -MOD

Explaining: Giving directions or explicit explanations about a task. I-E
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Monitoring: Checking to ascertain understanding. I-MON

Regulating: Making adjustments to instruction as a result of information
gathered through monitoring. I-R

Feedback: Responding to students: (e.g., providing positive reinforcement to
student response, acknowledging student response, correcting student response). I-F

Shared practice: Providing opportunity for students to practice newly acquired
skills with assistance from teacher or capable peer. I-SP

Independent practice: Providing opportunity for students to practice newly
acquired skills without the assistance from teacher or capable peer. I-1P

Other: Giving instructions or directions relevant to the lesson. I-O

Student Engagement Indicators

Asking questions of teacher S-Q

Responding to teacher's question S-R
Working on task alone S-A

Working on task with peers S-P
Demonstrating work on blackboard S-D
Watching and listening (whole group) S-WG
Watching and listening in small group S-SG

Raising hands in response to the teacher's questions S-RH

Lesson Phases Indicators

Lesson phases describe a temporal structure within which all the critical teaching-
learning experiences unfold over the course of a lesson. Each is described below:

Initiation phase: The teacher asks questions and makes statements that connect
to children's prior knowledge and skills to enable their readiness for the objectives
of the lesson. P-1
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Development phase: The teacher asks questions and makes statements that build
on what they already know and can do to develop new knowledge and skills. In
addition, questions or statements are about students' progress toward the goals and
objectives of the lesson. P-D

Closure phase: The teacher asks questions and makes statements about
achievement of lesson objectives; such questions and statements reinforce or
consolidate newly acquired knowledge and skills and require students to
demonstrate understanding and skills to other contexts. P-C
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APPENDIX E:
Teacher-Student Interaction Protocol (T-SIP)
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Teacher-Student Interaction Protocol
(Summary of Classroom Observation)

Observer: Teacher:

Date of Visit: # of students present:
Start of observation:

End of observation:

Phase of the lesson observed: INITIATION

The purpose of the INITIATION phase of the lesson is to support or help students to get
ready for the objectives of the lesson. This means that students must have opportunities
for (a) activating their prior knowledge and skills relevant to the new content; (b)
arousing their motivation; and (c) becoming aware of their own thinking about what they
already know and can do. The teacher may use a combination of diagnostic probes and
mediational strategies with creative, practical, or analytical tasks to help student
demonstrate readiness for the objectives of the lesson.

Teacher Curriculum Behaviors

Please circle the number that corresponds to the teacher's use of Dynamic Pedagogy
curriculum indicators

all many some very few none

1 2 3 4 5

Notes/Explanation/Examples
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Teacher Assessment Behaviors

Please circle the number that best corresponds to the teacher's use of Dynamic Pedagogy
assessment indicators

all many some very few none
1 2 3 4 5

Notes/Explanation/Examples

Teacher Instructional Behaviors

Please circle the number that best corresponds to the teacher's use of Dynamic Pedagogy
instructional indicators

all many some very few none
1 2 3 4 5

Notes/Explanation/Examples

Student Behaviors

Please circle the number that corresponds to the number of students engaged in the
activities during this phase of the lesson

many some few
1 2 3

Notes/Explanation/Examples
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Please circle the number that best corresponds to the quality of students' engagement in
the activities during this phase of the lesson

very high high moderate low off-task

1 2 3 4 5

Student Behaviors

Please circle the number that best corresponds to the quality of students' engagement of
the activities of the lesson

very high high moderate low off-task

1 2 3 4 5

Notes/Explanation/Examples

Teacher-Student Behaviors

Please circle the number that best corresponds to the quality of teacher-student
interactions over the duration of the lesson

very high high moderate low off-task

1 2 3 4 5

Notes/Explanation/Examples
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Phase of the lesson observed: DEVELOPMENT

The purpose of the DEVELOPMENT phase of the lesson is to support or help students
to demonstrate progress toward the lesson objectives. This means that students must
have opportunities to (a) recognize or make sense of relationships between and among
concepts and procedures, (b) understand concepts, processes, and relationships; (c)
linking new information with prior knowledge in new ways; (d) to explain their thinking,
to make and explore conjectures or hunches; (e) to try out their understanding or
practice new skills with peers or under the guidance of the teacher; (f) become aware of
their own thinking processes and consciously use their own thinking skills for learning;
and (g) sustain their motivation. The teacher may use a combination of learning probes
and mediational strategies with creative, practical, or analytical tasks to help or support
student to demonstrate progress toward the objectives of the lesson.

Teacher Curriculum Behaviors
Please circle the number that corresponds to the teacher's use of Dynamic Pedagogy
curriculum indicators during this phase of the lesson

all many some very few none

1 2 3 4 5

Notes/Explanation/Examples

Teacher Assessment Behaviors

Please circle the number that best corresponds to the teacher's use of Dynamic Pedagogy
assessment indicators during this phase of the lesson

all many some very few none
1 2 3 4 5

Notes/Explanation/Examples
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Teacher Instructional Behaviors

Please circle the number that best corresponds to the teacher's use of Dynamic Pedagogy
instructional indicators during this phase of the lesson

all many some very few none

1 2 3 4 5

Notes/Explanation/Examples

Student Behaviors

Please circle the number that corresponds to the number of students engaged in the
activities during this phase of the lesson

many some few

1 2 3

Notes/Explanation/Examples

Please circle the number that best corresponds to the quality of students' engagement in
the activities during this phase of the lesson

very high high moderate low off-task

1 2 3 4 5

Teacher-Student Behaviors

Please circle the number that best corresponds to the quality of teacher-student interactions over
the duration of this phase of the lesson

very high high moderate low off-task
1 2 3 4 5

Notes/Explanation/Examples
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Phase of the lesson observed: CLOSURE

The purpose of the CLOSURE phase of the lesson is to support or help students to
demonstrate attainment of the lesson objectives. This means students must have
opportunities for (a) reinforcement or consolidation of new knowledge and skills on their
own; (b) integration and extension of new knowledge and skills to different contexts or
situations on their own; (c) explain their thinking and justify their reasoning; (e) showing
awareness of their own thinking and strategies they used in their own learning; and (d)
sustaining their motivation. The teacher may use a variety of formative probes and
mediational strategies with creative, analytical, and practical tasks in helping students to
demonstrate achievement of the objectives of the lesson.

Teacher Curriculum Behaviors:

Please circle the number that corresponds to the teacher's use of Dynamic Pedagogy
curriculum indicators during this phase of the lesson

all many some very few none
1 2 3 4 5

Notes/Explanation/Examples

Teacher Assessment Behaviors

Please circle the number that best corresponds to the teacher's use of Dynamic Pedagogy
assessment indicators during this phase of the lesson

all many some very few none
1 2 3 4 5

Notes/Explanation/Examples
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Teacher Instructional Behaviors

Please circle the number that best corresponds to the teacher's use of Dynamic Pedagogy
instructional indicators during this phase of the lesson

all many some very few none

1 2 3 4 5

Notes/Explanation/Examples

Student Behaviors

Please circle the number that corresponds to the number of students engaged in the
activities during this phase of the lesson

many some few

1 2 3

Notes/Explanation/Examples

Please circle the number that best corresponds to the quality of students' engagement in
the activities during this phase of the lesson

very high high moderate low off-task

1 2 3 4 5
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Teacher-Student Behaviors

Please circle the number that best corresponds to the quality of teacher-student
interactions over the duration of this phase of the lesson

very high high moderate low off-task

1 2 3 4 5

Notes/Explanation/Examples
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APPENDIX F:
Teacher-Student Interaction Rubric (T-SIR)
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Teacher-Student Interactions Rubric

Three conditions should be considered in arriving at a judgment about the
quality of teacher-student interactions:

Condition One:
The number of students with which the teacher is engaged in a given phase
of a lesson;

Condition Two:
Whether the quality of the teacher's pattern of discourse is in alignment with
the purpose of the phase of the lesson under observation;

Condition Three:
The number of students engaged in the activities of a given phase of a
lesson.

During the phases of the lesson, teachers should. . .

**support or help students to demonstrate readiness for the lesson's
objectives (initiation phase)

**support or help students to demonstrate progress toward the objectives of
the lesson (development phase)

**support or help students to demonstrate achievement of the lesson
objectives (closure phase)

Pattern of discourse is defined as a combination of Dynamic Pedagogy
indicators (curriculum, instruction, and assessment) that teachers judiciously
select and use in response to the students' learning behaviors. In other
words, the focus is not on the frequency of use of individual indicators by
the teacher but rather on the selection of a particular cluster of indicators and
how the teacher orchestrates them in supporting students' learning in any
given phase of the lesson. Using the reverse, observers can assign a "score"
that best captures the range of teacher-student interactions.
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Score 4 =

The teacher interacts with many (6-10) children

The teacher's use of Dynamic Pedagogy indicators is strongly in
alignment with the purpose of the given phase of the lesson
(i.e., Initiation, Development, and Closure, respectively)

Score 3 =

The teacher interacts with some (3-5) children
The teacher's use of Dynamic Pedagogy indicators is strongly in
alignment with the purpose of the given phase of the lesson
(i.e., Initiation, Development, and Closure, respectively)

OR
The teacher interacts with many children
The teacher's use of Dynamic Pedagogy indicators is
moderately in alignment with the purpose of the given phase of
the lesson (i.e., Initiation, Development, and Closure,
respectively)

Score 2 =

The teacher interacts with many children
The teacher's use of Dynamic Pedagogy indicators is weakly in
alignment with the purpose of the given phase of the lesson
(i.e., Initiation, Development, and Closure, respectively)

OR
The teacher interacts with some children
The teacher's use of Dynamic Pedagogy indicators is
moderately in alignment with the purpose of the given phase of
the lesson (i.e., Initiation, Development, and Closure,
respectively)

Score 1 =

The teacher interacts with few (1-2) children

The teacher's use of Dynamic Pedagogy indicators is weakly in
alignment with the purpose of the given phase of the lesson
(i.e., Initiation, Development, and Closure, respectively)

Score 0 =

The teacher interacts with students (many, some or few)
The teacher's use of Dynamic Pedagogy indicators is in non-
alignment with the purpose of the given phase of the lesson
(i.e., Initiation, Development, and Closure, respectively)
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APPENDIX G:
Dynamic Pedagogy Teacher Exit Questionnaire
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IUME Dynamic Pedagogy Exit Questionnaire

Please complete the following. We are interested in learning what you think about
elementary students, mathematics teaching, and Dynamic Pedagogy. Your answers
will be used to help us plan future sessions and develop research questions about
effective professional development for elementary school teachers. Your answers
will be held in complete confidence and seen only by IUME research team members.

Name

School where you teach Grade

I. Please indicate the degree to which you agree with the following statements:

A. The best mathematics students. . .

Strongly Strongly
DISAZICL ..c.cueieiiietetcicicitttst sttt seenenne agree
Try really hard when solving mathematics problems 1 2 3 4 5 6
Are good problem solvers 1 2 3 4 5 6
Make all As and Bs in school 1 2 3 4 5 6
Have high standardized mathematics test scores 1 2 3 4 5 6
Solve problems the way that I would solve them 1 2 3 4 5 6
Don't have to work hard to get good grades in 1 2 3 4 5 6
mathematics
Have parents who are active and involved 1 2 3 4 6
Don't talk a lot in class 1 4
Work alone most of the time 1 2 3

B. Some students struggle with mathematics. One thing that most influences student
improvement in third grade (or fourth grade) mathematics is. . .

Strongly Strongly

DISAZICL.....cuevieeieeiiciieitteis ettt agree
Student motivation to improve 1 2 3 4 5 6
Practicing procedures 1 2 3 4 5 6
Memorizing skills 1 2 3 4 5 6
Practicing problem solving techniques 1 2 3 4 5 6
Giving remedial work to student 1 2 3 4 5 6
Exposing student to challenging problems 1 2 3 4 5 6
Socioeconomic status of the student's family 1 2 3 4 5 6
Whether or not the student is disruptive in class 1 2 3 4 5 6
Teacher's belief that the student can be a good 1 2 3 4 5 6
mathematics student
Student self-diagnosing and correcting their errors 1 2 3 4 5 6




158

II. Circle the number on the continuum that best represents your opinion about the

following:
A. Mathematics is. . .

A dynamic, expanding
body of knowledge

Working alone to solve
problems

Predictable

Difficult most of the
time

To be appreciated for its
beauty

B. Learning mathematics requires mostly. . .

Practice
Independent work
Good teachers
Trying hard

Memorizing

S VA U G U O w—y

[NCTEEN \C T (ST \S I V)

W W W W W

~ B~ B~ B~ B~

LN Dt e e W

C. Good mathematics teaching entails, or depends on. . .

A good textbook
Teacher direction
Teacher effort

Explicit planning

Helping students to like
mathematics

Helping students to self-
assess and correct their
own mistakes

S VA U G U O w—y

[NC TN \C TR (ST \S B V)

W W W W W

~ B~ B~ B~ B~

LN Dt e e W

A fixed, unchanging
body of knowledge

Working collaboratively
to solve problems

Surprising

Easy most of the time

To be appreciated for its
usefulness

Intuition

Group work

Strong students
Being good at math
Understanding

Use of manipulatives
Student participation
Student effort
Flexible lessons

Helping students to see
mathematics as useful

Showing students their
mistakes and
demonstrating how to
solve a problem
correctly



Please circle the number that represents your opinion of the helpfulness of the

following components of Dynamic Pedagogy professional development:
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Of little Very
NEIP vttt helpful
Opportunities for discussion of Dynamic Pedagogy 1 2 3 4 5 6
principles
Opportunities for analysis and reflection of your use 1 2 3 4 5 6
of Dynamic Pedagogy principles in the classroom
Opportunities for developing your own Dynamic 1 2 3 4 5 6
Pedagogy lesson plans
Dynamic Pedagogy lesson plans as resources for 1 2 3 4 5 6
your use in the classroom
Discussions about examining and analyzing student 1 2 3 4 5 6
work
Opportunities to work on mathematics problems 1 2 3 4 5 6
collaboratively with fellow teachers
Exploration and discussion of elementary school 1 2 3 4 5 6
mathematics concepts
Other (please describe)... 1 2 3 4 5 6

Recommendations for professional development:

Please circle the number that best represents your opinion of the usefulness of

completing/providing each of the following components of the Dynamic Pedagogy

portfolio:

Not
useful

Very
useful

Preplanning template

1

6

Lesson plan

Teacher self-assessment

Samples of student work (including journal writing)

Student work analysis (categorizing student work)

Teacher —designed assessment

—_— = =] = =
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Recommendations for portfolio component:
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Please circle the number that best corresponds to the frequency with which you
used each of the indicators of Dynamic Pedagogy in your classroom practice:

Infrequently
Disagree

Very
frequently

Analytic tasks

1

6

Creative tasks

Practical tasks

Memory tasks

Modeling strategies

Scaffolding strategies

Explaining

Monitoring

Regulating

Shared practice (students)

Independent practice

Declarative probing
(Questions that elicit knowledge of facts, procedures)

—_— = = = = =] =] = =] =] =

| N DN D D D DN DN D] N | N
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Procedural probing
(Questions that seek knowledge of how to perform
certain procedures)

—

[\

w

N

9]

o)

Conceptual probing
(Questions that seek understanding of math
concepts)

Metacognitive
(questions that seek children's awareness and control
of their own thinking)

Wait-time
(sufficient time for student to respond to teacher
questions)

Please circle the number that represents your opinion of the frequency with which

you used the following phases to organize your classroom practice:

Infrequently Very

DISAZICL. c.vveeeiiieetsisieieiet ettt frequently
Initiation 1 4 6
Development 1 3 6
Closure 1 3 6
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Please circle the number that represents your opinion of the impact of Dynamic

Pedagogy on each of the following aspects of your teaching:

Weak
impact

Strong
impact

Knowledge of how children learn

1

6

Knowledge of mathematics content

Knowledge of instructional strategies

Skill in developing a lesson plan

Skill in classroom practice

Skill in evaluating your own classroom practice

Beliefs about how children learn

Beliefs about the content of mathematics

Beliefs about the teacher's role in student learning

—_— = =] = =] =] = =
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What kind of impact do you think Dynamic Pedagogy has had on your students'. . .

Negative Positive
IMPACE .. 10 IMPACT ..., impact
Mathematics performance on assessments 1 2 3 4 5 6
Mathematics problem-solving skills 1 2 3 4 5 6
Mathematics conceptual understanding 1 2 3 4 5 6
Mathematics procedural skill 1 2 3 4 5 6
Metacognitive ability (awareness and control of their 1 2 3 4 5 6
own thinking)
Ability to explain their thinking to others 1 2 3 4 6
Attitudes about doing mathematics 1 4
Other (please describe): 1 3

What recommendations would you make to us in continuing Dynamic Pedagogy in

East Ramapo? (Please use reverse if necessary)

Other comments: (please use reverse side if necessary)

THANK YOU VERY MUCH FOR COMPLETING THIS QUESTIONNAIRE.

WE APPRECIATE YOUR FEEDBACK.
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APPENDIX H:
Teacher Portfolio Samples
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Portfolio Sample Year I Teacher
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A

NAME__ ; HEAChan, o aio i v

TASK 1. Qd\":\é b S
Part 1. AR G..l

Here are 3 square cookies. ?

Six children want to share these cookies.

(1) Show how the children can share these cookies by drawing on the
cookies above. :

(2) How much of each cookie will each child get? Write your answer as a
fraction in the sentence below:

Each child will get \ of each cookie.
o

o’

Part 2. ‘Dafdé* o ~des Yt

Here are 3 square cookies.

\
How can four children share these three cookies?

Use the picture above to think about this question. Explain your answer
here:

e I 2
£\f\%r\ A kd o w/l/  sSne
T o T o CormKre

IUME-Dynamic Pedagogy Task
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TASK 1. P""’ b S yardiry
TV

Part 1. WY r“‘ A

Here are 3 square cookies. ?7"' o¥ .

| |
| /L

Six children want to share these cookies.

(1) Show how the children can share these cookies by drawing on the
cookies above.

(2) How much of each cookie will each child get? Write your answer as a
fraction in the sentence below:

Each child will get L of each cookie.
G

</

Part 2.

Here are 3 square cookies.

How can four children share these three cookies?

Use the picture above to think about this question. Explain your answer

herei’_L -‘\"‘\\‘“K Hhot H C"‘;"(Clrem 5)’)@'6 ﬂf’?t
——— o~

3 000‘(;85\ ’@Q_C_L"°

IUME-Dynamic ‘Pedagogy Task
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NAME v‘ \“ ‘. _— Teaeher . e
(3 N
TASK 1. N-1) o e Arsie:
oo T aderts TS
Part 1. "’\\3
Here are 3 square cookies. RO S1d tae
/ |

o

Six children want to share these cookies.

(1) Show how the children can share these cookies by drawing on the
cookies above.

(2) How much of each cookie will each child get? Write your answer as a
fraction in the sentence below:

/2

Each child will get of each cookie.

Part 2.

Here are 3 square cookies.

[ | |

How can four children share these three cookies?

Use the picture above to think about this question. Explain your answer
here: Py
= 6\ £
= JOY e anSoer
b\/\ CX ‘ \ 0. ENID N \~

IUME-Dynamic Pedagogy Task
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NAME_B L __ Teacher ' _”__.,_.VW@_;
07w

TASK 1. A 77 ,}W

Part 1. \ W
Here are 3 square cookies. : ") ¥ .
“l % > 4 5 6 el

s, P
Cj Z/ |

Al

s—1s
ST

J
\C‘:‘—‘E i

Six children want to share these cookies.

(1) Show how the children can share these cookies by drawing on the
cookies above.

(2) How much of each cookie will each child get? Write your answer as a
fraction in the sentence below:

Each child will get 3[ %_.6 of each cookie.

Part 2.

Here regiquare cookies.cg Oq

CZ &
2 |7

How can four children share these three cookies?

Use the picture above to think about this question. Explain your answer
here: They can Shote +hese Cookies by diwje: o
2 n%Ys ond d;v;eg@ e thira one n 45,

IUME-Dynamic Pedagogy Task
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Tadceesd, ~
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add
‘rsc.’lo” mJ..
Journal NKe denems mutomes

What are equivalent fractions?
Ty SR fintion ( Frak P KRGS
fie Wbt Like 2 '/15 = .\/3 s

of 2 7 = U Py

What did you learn about equivalent fractions from this
activity? \
ok 2 Can mMaKe \/a
And 2 Va nnkesS 1 vy holC




Name _4\;. 7 Date_ ol © L\
Class_%-co Math

Equivalent Fractions

These are the number sentences that are equivalent to 1
whole. ‘

1 142 — 1 cuhole.
Eryts

%Jr L o Mdhnhe.
_45 1

1 _
Y3557 T Twhore
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Sample Portfolio- Year II Teacher
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Teacher Self-Assessment Survey ™ "'~

In reflecting upon your lesson, rate your performance in the following areas of
classroom practice:

LESSON OBJECTIVES

Not Very
atall true
: true somewhat true
I checked whether students have the prerequisite
knowledge and skills to learn new content 1 2 3 4 C/SB
I checked whether students were making progress
toward the objectives of the lesson 1 2 3 4 Cg\
I checked whether students achieved the objectives
of the lesson . 1 2 3 (fb 5
CURRICULUM
Not Very
I used the following types of tasks or questions to | atall true
engage the students in the activities of the lesson: | true somewhat true
CREATIVE 1 2 3 [Ca4 5
ANALYTICAL 1 2 | 3 4 | 55
PRACTICAL 1 2 3 4 | B
MEMORY 1 2 3 | @ 5
INSTRUCTION
Not - Very
I used the following instructional strategies to at all true
engage students in the activities of the lesson: true somewhat true
Modeling ' 1 2 3 || 5
Explaining 1 2 3 @\ 5
Monitoring 1 2 3 4
Regulating 1 2 3 4 5
Shared practice 1 2 3 4 G)
Independent practice § 1 2 3 4 (5
7

IUME Dynamic Pedagogy—Lesson Planning
Teacher Self-Assessment



179

ASSESSMENT ;

Not Very
I used the following types of probing to engage at all frue
students in the activities of the lesson: true somewhat true
Declarative probing (questions that seek knowledge
of facts) 1 2 3 4 ®
Procedural probing (questions that seek knowledge of
how to perform certain procedures) 1 2 3 4 @
Conceptual probing (questions that seek e
undergfandiig ofng\azh concepts) 1 2 3 (%3 @
Metacognitive probing (questions that seek students’ %
awareness of their own thinking) 1 2 3 (4 5
Metacognitive probing (questions that seek students' |
control of their own thinking) 1 |2 3 (‘:\ 5
I allowed sufficient time for students to respond
to my questions 1 2 3 4 N5 )
I encouraged students to explain their answers to
m questicgms 1 2 3 4 C?\
I encouraged students to justify or give reasons
for their answers to my questions 1 2 3 4 5 )
LESSON PHASES

Not Very
I provided activities for each of the following atall true
phases of the lesson . true somewhat true
Initiation 1 2 | 3 4 {5)
Development 1 2 3 4 ( 5 Y
Closure 1 2 3 4
NOTES -

What worked really well?

e aldeands waed the, mmadel, ‘] ‘-
R R w%@%&

What didn't work at all? '

O e Tin W21 S o,
What proportion of studénts undefstanding the material (circle o e): (9’11}7/) i
All @ half less than half few none

IUME Dynamic Pedagogy—Lesson Planning

Tornnhanm Calf Aamn cimant
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Samples of Student Work

Name ~' . _ . _— Dafeu/lql/ﬁ%

ST 8
* il
"How Big Is A Foot?"

By Rolf Myller

Directions: : ;

* Trace a rough outline around one member of your group.

* Then measure the length and width of the outline as if to
make a bed.

* Record the measurements on paper-.

* Compare your amounts with other members of the group.

* If time allows, go to another group and measure their
outline.

Outline # 9\ Outline#

‘Length Length Ia Ya
Width ' Width_Z Y2
[Actual Length 4 Actual Length 3%_2

Actu l Actual Width__ | <
i r results.
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Name_‘ . Date [Q ) ID'.,,'I - g
“How Big Is A Foot?"
By Rolf Myller
Directions:

Trace a rough outline around one member of your group.
Then measure the length and width of the outline as if to
make a bed.

Record the measurements on paper.

Compare your amounts with other members of the group.
If time allows, go to another group and measure their
outline.

Outline # 5 Outline# 5

Length 1/~ Length G
Width = Width 21>
Actual Length__ 55— Actual Length_ %,
Actual Width___ < Actual Width_2 /2

" Draw a picture of your results.
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Name' 7 ‘ ik Dm‘eﬂlzq /OE)

"How Big Is A Foot?"
By Rolf Myller

- You had a chance to measure an outline with nonstandard and

standard units. What did you learn from this activity? Write
your answer below.
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Introduction

Although performance on standardized measure of achievement tests remains the primary
barometer for making evaluative judgments about children's knowledge and skills in a
domain of interest, e.g., mathematics, it is by no means the only index for ascertaining
how well students benefit from their schooling experiences. Over the years there has been
increased interest in concepts such as self-regulated learning (Zimmerman, 1989),
developing expertise (Sternberg & Grigrienko, 2002), and intellective competence
(Gordon, 1998; 2002) as other indices for defining the successful learner. In this study,
we sought an understanding of Intellective Competence (1C), a construct coined by
Gordon (1998; 2002) to define one's capacity and disposition to adaptively and efficiently
use one's cognitive, affective, and situative processes to engage and solve both common
and novel problems. For Gordon, learning for the acquisition of domain-specific
knowledge and skills (e.g., mathematics proficiency) is not an end in of itself. Rather, he
considers such products as instrumental to the development of intellective competence, the
ultimate purpose of learning.

Objectives
Our preliminary investigation of Gordon's Intellective Competence (IC) construct
consisted of the following objectives:

1. Development of a conceptual framework for organizing indicators of the construct;
2. Conducting a grounded theory analysis to ascertain empirically evidence for the
construct;

Creating self-report measures of IC; and

4. Investigating students' use of IC on mathematics tasks.

»

Conceptual Framework

Although the construct is still emerging, Gordon contends that intellective competence
involves more than intelligence. Itis a broader construct that includes specific
characteristics such as the ability and disposition to:

= Perceive, recognize, and generate patterns and relationships between stimuli;

= Utilize verbal, numeric, logical, and analogical reasoning;

= Bring order to the chaos of information and stimuli encountered in one's
environment;

= Explore, inquire, and make sense of one's environment in the service of problem
solving and sense making; and

= Know, understand, and purposefully deploy one's affective, cognitive, and
situative processes in the pursuit of learning, problem solving, and esthetic
expression.

A literature review was conducted to compare Gordon's intellective competence construct
to the construct of intelligence. The literature review resulted in the specification of
several indicators to capture the characteristics of intellective competence, as outlined
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above.

In addition, further discussion with Gordon about the construct guided the

development of componential characteristics of intellective competence. Students'
solutions to Dynamic Pedagogic mathematics problems were also examined to help revise
and generate the characteristics of the construct. After careful analysis, we suggest that IC
may be conveniently categorized into three main components: affective, cognitive, and
situative (see Table 1).

Affective—primarily defined as social competence (SC);

Cognitive—which includes content-area ability, in this study, mathematics ability
(MA); communicative ability (CA); logical reasoning (LR);
primary/secondary/tertiary signals (PSTS); organizing and reorganizing
information (ORI); information representation (IR); and metacognition and
metacomponential strategies (MMS); and

Situative—is best described as contextual sense making (CSM).

Table 1

Intellective Competence Indicators

AFFECTIVE

Social Competence (SC)

Nk wn =

Disposition to adapt to the demands of ordinary challenges

Disposition to adapt to the demands of novel situations

Balanced disposition toward dependence/independence

Disposition to function independently and use others as resources as necessary
Relating easily with peers

Helping, cooperating, sharing with others

Caring for others

COGNITIVE

Mathematical Ability (MA)

1.

&

Understanding mathematical problems

Solving mathematical problems correctly

Using computation (e.g., multiplication, division, subtraction, addition, and counting) skills
effectively

Understanding numbers as symbols of position and value

Using operations (multiplication, division, subtraction, addition) effectively and understanding
the differences in their functions

Communicative Ability (CA)

Nk wn =

Comprehends word problems
Communicating effectively with others
Conveying thoughts effectively

Using symbols in verbal communication
Using a wide variety of words
Understanding a wide variety of words
Using metaphors




191

Logical Reasoning (LR)

Filtering out relevant and irrelevant information
Integrating information

Comparing and contrasting information
Demonstrating inductive reasoning
Demonstrating deductive reasoning

Ability to order information

SARNAIF ol e

Primary/Secondary/Tertiary Signals (PSTS)

Using various symbolic representations

Primary —concrete objects

Secondary —labels for concrete objects; meaning of objects through words and pictures
Tertiary —use of formulas

e

Organizing and Reorganizing Information (ORI)

Bringing order to chaos

Deconstructing alternative meaning from structured information
Relational analysis

Taxonomic analysis

Generating patterns and relationships between stimuli

Ranking information

Sifting information for degrees of relevance

Nownkwh =

Information Representation (IR)

1. Using signs or symbols to convey information
2. Using signs or symbols to understand and solve problems

Metacognition and Metacomponential Strategies (MMS)

Knowledge of mental processes

Awareness of thinking processes

Using self-regulatory strategies of planning
Using self-regulatory strategies of monitoring
Using self-regulatory strategies of evaluation
Using appropriate problem-solving strategies
Making mental representations of the problem

Nk wh =

SITUATIVE

Contextual Sense Making (CSM)

Capacity to utilize environmental and contextual clues to understand the environment
Making sense of environment in the service of problem solving

Exploring the environment in relation to the phenomenon that is to be understood
Seeking explanations in relation to the context

Seeking necessary knowledge in relation to the context

Making use of available materials

Shaping the environment

Nk wn =
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Methodology

Student work samples from mathematics tasks designed for the Dynamic Pedagogy pilot
study were studied to help develop the list of major indicators of IC. After preliminary
analysis, the indicators were refined and a new battery of 4 mathematical tasks (aligned
with school district, state, and NCTM content standards) was designed. A team of
researchers using a common protocol administered 2 of the mathematical tasks (both
focusing on fractions) to children in dyads. Items on the protocol included questions
about students' problem-solving and solution strategies. Students were also asked to give
examples of when they used similar strategies outside of school.

In the first problem, students were asked to explain: How can 4 children share these 3
cookies? Students used a worksheet which contained 3 squares representing 3 square
cookies. In the second task, students were asked to explain: Which is larger, 1/2 or 2/3?
Following the completion of the mathematics problems, students were asked to answer the
following questions:

How did you feel when doing these problems?

Did you like one problem better than the other?

How do you feel when you are doing mathematics problems in class?

Can you give me an example of when you do mathematics outside of school?
If a mathematics problem seems too hard for you, what do you do?

Al e

Three different interviewers conducted focus groups with different pairs of students. A
total of 22 students were interviewed for approximately 20 minutes. Following the focus
groups, each interviewer transcribed each interview.

Grounded Theory Analysis

A total of 9 verbatim transcriptions, ranging in 5 to 7 pages long, were coded sentence by
sentence using a grounded theory approach. An attempt was made to develop sub-themes
using the language of the interviewer and students. After each sentence was coded with a
sub-theme, the number of occurrences for each sub-theme was calculated. Sub-themes
were then grouped into 5 categories: 1) Student Responses 2) Student Talk 3) Student
Engagement 4) Interviewer Questions and 5) Interviewer Talk. In the last step of the
analysis, the most frequently cited codes were grouped and frequencies were re-calculated
and ranked.

Grounded Theory Results
A total of 5 core themes emerged across all of the 9 transcriptions. Specifically, the data
indicate that the majority of students' responses were related to:

Providing Own Examples

Explaining Reasoning

Clarifying

Elaborating on Peer's Answers
Drawing a Picture to Solve Problems.

ARl e
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Table 2 depicts the results as summary of results from the grounded theory analysis.

Table 2

Grounded Theory Analysis Summary

Indicator Sub-Indicators Frequency Rank
1.0 Student 1.1 Provides Own Example 42 1st
Reponses 1.2 Explains Reasoning 40 2nd
1.5 Clarifies 30 3rd
1.3 Draws Picture to Solve Problem 24 S5th
1.4 Elaborates 23
1.6 Explains Solution 21
1.7 Confirms Own Answer 16
1.8 Elaborates on Peer's Answer 27 4th
1.9 Confirms Peer's Answer 23
1.10 Demonstrates Using Symbols/Picture 14
1.11 Solves Using Fractions 23
1.12 Solves Using Division 12
1.13 Repeats Peer's Answer 10
1.14 Communicates Reaction to Tasks 13
1.15 Likes Math/Favorite Subject 13
2.0 Student Talk 2.1 Provides Information (Unrelated to Protocol) 9 Ist
2.2 Clarifies Directions 3
3.0 Student 3.1 Answers Question (Without Hesitation) 21 Ist
Engagement 3.2 Students Working Together/Take Turns 15 2nd
3.3 Hesitates to Answer 6

Analysis of Intellective Competence on Math Tasks

Because we were interested in determining whether or not Dynamic Pedagogy was linked
to students' Intellective Competence, we administered the following tasks:

1. What is the perimeter of the playground?

. What is the area in square units of the playground?

3. Think about how the playground can be shared by the two classes. Draw a
boundary line of the playground below. Explain why you chose this boundary
line.

4. Lisa says she can eat 1/2 of a pizza. Jordan says she can eat 1/3 of a pizza. Who
can eat more pizza, Lisa or Jordan? How do you know?

5. Mr. Walker ordered 3 pizzas and he cut all of them into six equal parts. Each
person in the class ate two slices. There is 1/3 of one pizza left over. How many
people ate pizza in Mr. Walker's class today?
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These tasks were administered to children in Dynamic Pedagogy and non-Dynamic
Pedagogy classrooms. A random sample of 60 students' tasks was analyzed: 41 students
from Dynamic Pedagogy classrooms, and 19 from non-Dynamic Pedagogy classrooms.
The math tasks were scored using a structured list of 9 intellective competence indicators:
1) social competence 2) mathematical ability 3) communicative ability 4) logical
reasoning 5) primary/secondary/tertiary signals 6) organizing and reorganizing
information 7) information representation 8) metacognition and metacomponential
strategies and 9) contextual sense making.

Of the 9 different intellective competence indicators, three did not apply to the math tasks
being scored: social competence, metacognition and metacomponential strategies, and
contextual sense making. Students' mathematical performance on the tasks was also
evaluated by the research team (which comprised 2 faculty members in mathematics
education and psychology and 3 doctoral students—?2 in mathematics education and 1 in
psychology). Descriptive analytic memoranda were written to describe trends and
patterns in IC indicators for each task and students' performance on each task (and sub-
task) was scored on a scale of 1-low to 4-high, using a common rubric. Table 3 shows the
average performance of Dynamic Pedagogy versus non-Dynamic Pedagogy students on
each sub-task.

Table 3

Description of Intellective Competence for Each Task

Dynamic
Total Pedagogy Control

Std. Std. Std.
Task N | Mean | Deviation | N Mean Deviation | N Mean Deviation
Perimeter 60 2.37 0.84 41 2.51 0.81 19 2.05 0.85
Area 60 2.63 0.74 41 2.66 0.73 19 2.58 0.77
Playground | 59 2.44 0.93 40 2.45 0.93 19 2.42 0.96
More pizza | 60 2.28 0.78 41 2.20 0.81 19 2.47 0.70
How many 59 1.58 0.77 41 1.66 0.73 18 1.39 0.85

Describing Intellective Competence

The clinical interviews and mathematical tasks revealed that our initial indicators seemed
to comprehensively describe Gordon's Intellective Competence construct. From the
clinical interviews, 5 core themes emerged. Specifically, the data indicated that the
majority of students' responses were related to providing own examples, explaining
reasoning, clarifying, elaborating on peer's answers, and drawing a picture to solve
problems. For example, 1 of the items on the mathematical task asked students to explain
which fraction is greater: 2/3 or 1/2. This excerpt from one interview shows that this
student is explaining his reasoning in a sophisticated way:
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Interviewer 3: So why is 2/3rds larger?

Student 1: 1t is larger because 2/3rds is more than 1/2 because pieces in a circle of
1/3rd are bigger than 1/2 when it is two 1/3rds. . . because it equals more than 1/2
does.

This example also shows that the student understands fractions in a way that goes beyond
mere computation. Although the goal of the grounded theory analysis of clinical
interviews was to determine if additional or new factors related to IC emerged, this
example reflects at least 3 major IC components: mathematics ability (MA),
communicative ability (CA), and logical reasoning (LR).

In addition, the present study indicates that we have obtained preliminary evidence that IC
is positively related to mathematics performance. When conducting correlational analyses
of the number of IC indicators present in students' work on mathematics tasks and their

overall score on the mathematics tasks, we found a statistically significant correlation of
78 (p <.05).

Conclusions

Future research can help to determine, definitively, if students who have the opportunity in
school to develop intellective competence improve their performance on standardized
mathematics assessments. Furthermore, future studies can help to determine if there are
differences in intellective competence for students of different genders and ethnic groups.
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