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Introduction

The Texas Center for Educational Research (TCER) conducted a one-year evaluation study of the
Comprehensive Conceptual Curriculum for Physics (C3P) project. The project aims to make
physics accessible to teachers and their students by integrating video-enhanced, inquiry-based, and
lab-oriented materials and by encouraging student explorations.

The development of C3P has been supported since 1993 by a grant from the National Science
Foundation. Its directors are Dr. Richard Olenick of the University of Dallas and Dr. Carl Rotter
of West Virginia University. In addition, an Overview Committee of physics education researchers
and an Academic Council of experienced physics teachers have provided guidance.

An internal evaluation report, completed in October 1996 by Educational Research Consultants of
Long Beach, California, provided information about the project’s implementation during its pilot
year, on the 1996 summer workshop, and on plans to modify C3P materials. Subsequently, the
Texas Learning Technology Group of Austin, Texas, monitored and reported on a field test of
revised C3P materials by experienced physics teachers and on a two-week workshop held during
the summer of 1997 for the purpose of training them to act as mentors to other secondary science
teachers interested in using C3P in their classes.

TCER’s evaluation examined the dissemination of the C3P project nationwide, issues involved in
its implementation, and the effects of C3P on teachers and their students. This evaluation report
presents findings from surveys, interviews, and correspondence with teachers and from surveys
and tests of students carried out during the 1997–98 academic year. The report was completed in
August 1998 and presented to the directors of the C3P project at the University of Dallas and the
University of West Virginia, and to the National Science Foundation.
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Project Description

The Comprehensive Conceptual Curriculum for Physics (C3P) project is founded on the premise
that students’ understanding of physics is enhanced when content, materials, and pedagogy are
integrated. C3P originated in 1993 at the University of Dallas. The project is supported by a
National Science Foundation grant extending through the 1997–98 academic year.

The leadership team for C3P is composed of Dr. Richard Olenick, a University of Dallas physics
professor who received the Carnegie Foundation’s 1995 Texas Professor of the Year award, and
Dr. Carl Rotter, a West Virginia University physics professor. Assisting with the project’s
development and dissemination is an Academic Council of master high school physics teachers
and an Overview Committee composed of physicists, researchers in physics education, and others.

C3P Mission, Product, and Activity
The project’s stated mission is “to produce a comprehensive conceptually based physics
curriculum for all high schools, usable by all teachers, and effective with all students.” Literature
describing C3P distributed by its originators names the following objectives as “central”:

• Providing physics teachers with both materials and pedagogical approaches to enable them
to teach a conceptual course in physics to all students.

• Reducing topical coverage with an increased emphasis on conceptual understanding at a
depth greater than that typical of traditional curricula.

• Employing a learning cycle that guides students from concrete experiences and descriptive
expressions to quantitative reasoning.

• Utilizing the short-term motivational power of relevant experiences by consistently
connecting the physics learned to everyday applications, history, and other disciplines.

• Recognizing students’ prior experiences and knowledge as expressed by their
preconceptions.

• Providing concrete experiences with phenomena, whenever possible, before introducing
related terminology.

• Revisiting concepts, principles, and theories in a spiral approach at successively higher
levels of depth and abstraction.

• Incorporating assessment procedures and instruments congruent with the curriculum to
measure student skills, knowledge, understanding, and reasoning.

According to its promotional literature, C3P conforms to the Science Content Standards of the
National Science Education Standards developed by the National Research Council in three ways:
(1) by emphasizing physics as inquiry; (2) by attempting to unify concepts and processes of
physics; and (3) by incorporating the history and nature of physics. C3P seeks to “integrate video-
based, inquiry-based, and lab-oriented materials with an effective pedagogy that promotes student
explorations and that is based on findings from current research in students’ preconceptions.” To
this end, several established physics teaching resources have been utilized in the development of
C3P. Among the resources incorporated into C3P are physics education programs or products
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such as PRISMS, CASTLE, Operation Physics, Cinema Classics, Tools for Scientific Thinking,
and the Mechanical Universe High School Adaptation (MUHSA). The C3P curriculum, which
subsumes elements from these programs and products and also contains original material, has
been captured in a multimedia CD-ROM created by the Texas Learning Technology Group. The
CD-ROM contains learning objectives, daily lesson plans, and learning cycle activities for
explorations, concept development and, applications, as well as an assessment component. There
are also video clips, microcomputer-based lab activities, simulation software, and teacher
instructional development software. The curriculum is organized into eight topic areas:

• Habits of the Mind
• Matter, Space, and Time
• Kinematics and Motion
• Forces and Newton’s Laws
• Energy, Momentum, and Conservation
• Electricity and Magnetism
• Waves
• 20th Century Physics

All resources are associated with specific learner outcomes. These curriculum elements are
organized by a four-decimal-place numbering system. Within learner outcomes, hyperlinks
provide the user access to learning activities and resources available on the CD-ROM.

An abridged version of C3P is available for first time users. This “Starter Pak” contains lesson
plans with strategies and time estimates for teaching and links to resources contained on the CD-
ROM. In addition, information about misconceptions that students are likely to have are included
and associated with concepts.

C3P was piloted during the 1995–96 academic year by 18 teachers and field tested during the
1996–97 academic year by 68 teachers in 36 states. Findings from piloting and field testing,
combined with recommendations from reviewers, guided the revision and refinement of C3P,
particularly as presented via the CD-ROM. The CD-ROM was used as the basis for dissemination
during the 1997–98 academic year, when 57 teachers experienced in using C3P, plus 10 teachers
newly joining the project, participated in a two-week summer workshop at the University of
Dallas. The purpose of the workshop was to acquaint the teachers (referred to in this report as
mentors) with the CD-ROM and to provide strategies and skills for introducing C3P to additional
physics teachers recruited from each mentor’s geographic area. The mentors received stipends in
exchange for their commitment to recruit teachers to participate in a 15-day series of workshops
beginning in fall 1997 and extending through the 1997–98 academic year. The mentors’ districts
agreed in advance to provide materials and hardware needed to implement the curriculum and, in
some instances, stipends for workshop participants.

The 1998 C3P Summer Workshop
A workshop for C3P mentors was held July 7 through 11, 1998, at the Western State College
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campus in Gunnison, Colorado. A copy of the workshop schedule of activities is included in
Appendix N. Attending were 54 of the 61 C3P mentors still with the project, as well as four newly
added C3P mentors. Also attending were the two project directors and the author of this report.
Attendees spent time discussing several topics: (1) preliminary findings from this report; (2)
strategies for improving C3P materials and delivery of instruction; (3) issues in C3P technology;
(4) presentation of workshops and recruitment of participants, and (5) new initiatives and
proposals. In addition, C3P mentors took turns presenting papers on physics topics.

The Future of C3P
The developers of C3P and the 58 mentors attending the 1998 Summer Workshop discussed
several initiatives for future dissemination and refinement of C3P. Ideas and proposals for future
dissemination efforts include mentor workshops and presentations at conferences, preservice
training at the university level for science and/or elementary teacher candidates, and extending
connections to other disciplines such as biology, chemistry, geology, and mathematics. Another
initiative planned is the development of an assessment component tied to the curriculum and
delivered electronically.

Project Organization

The Texas Center for Educational Research (TCER) is an independent, nonprofit research
organization that studies major issues affecting all levels of public education and provides research
and evaluation services to school districts, state agencies, and nonprofit education organizations.
The TCER research agenda focuses inquiry on educational finance, governance and management,
and teaching and learning.

TCER research analyst Kay Thomas, Ph.D., directed the C3P project evaluation by coordinating
research activities, preparing survey and testing instruments, conducting interviews and surveys,
analyzing data, and writing the final report. Thomas, whose undergraduate minor is in physics,
holds a Texas teacher certificate in secondary science. She taught at the elementary, secondary,
and university levels for 18 years before earning a Ph.D. from the University of North Texas in
education administration and joining TCER.

Research Questions

The evaluation of Comprehensive Conceptual Curriculum for Physics (C3P) by the Texas Center
for Educational Research (TCER) was guided by four broad research questions.

1. What has been the outcome of efforts to disseminate C3P?

2. What conditions support or impede implementation of C3P?

3. What effect does involvement in the C3P project have on teachers?
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4. What effect does involvement in the C3P project have on students?

Study Methods

TCER researchers employed a quasi-experimental design for this evaluation that involved
gathering and analyzing data from teachers—both those implementing and those not implementing
C3P—and their students. The following sections on study population, instrumentation, data
collection, and data analysis and reporting provide details on the means used to carry out this
study.

Study Population
The population for this study included both teachers and their students. Teachers—including 67
mentors and 106 workshop participants—provided information about the dissemination and
implementation of their physics education curriculum (C3P or another curriculum), about the
curriculum’s effects on teachers, and about its effects on students. A total of 1,457 students in
those teachers’ classes provided information about the curriculum’s effects on students.1

Teachers. Three distinct groups of teachers participated in the 1997–98 TCER evaluation study
of the C3P project: mentors, workshop participants, and control group teachers.

Mentors. Teachers attending the summer 1997 C3P workshop at the University of Dallas, plus a
few others experienced with the project but unable to attend, constitute the group referred to as
“mentors” throughout this report.

Workshop participants. As part of their involvement in the C3P project, mentors agreed to hold
workshops beginning in summer 1997 and continuing into the 1997–98 academic year. Most
mentors were able to recruit science teachers from their areas to attend the workshops. Teachers
who participated in the C3P workshops held by mentors are referred to as “workshop
participants” throughout this report.

Control group. Eight mentors each were responsible for enlisting the cooperation of one or more
teachers having no exposure to C3P—and not attending a C3P workshop—whose students are
similar in age, ability, race or ethnicity, and socioeconomic status. These teachers are referred to
as “control group teachers” in this report.

Students. As was true for the teacher population, three distinct groups of students participated in
the study: mentors’ students, workshop participants’ students, and control group teachers’

                                               
1Characteristics of these teachers and students are detailed in this report’s section on

dissemination.
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students.

Mentors’ students. C3P mentors still teaching selected a class of students to participate in surveys
and testing.

Workshop participants’ students. Mentors leading C3P workshops made arrangements with one
or more of their workshop participants for surveying and testing one of their classes of students.
In making selections, mentors were asked to find the class whose students most resembled their
students in terms of age, ability, race or ethnicity, and socioeconomic status.

Control group teachers’ students. A subset of eight mentors made arrangements with one or more
teachers not involved in C3P for surveying and testing one or more of their classes of students. In
making selections, mentors were asked to find the class whose students most resembled their
students in terms of age, ability, race or ethnicity, and socioeconomic status.

Research Methods
Quantitative and, to a much lesser extent, qualitative methods were used as research methods to
address this study’s four research questions. Qualitative methods—interviews, observation,
written and personal correspondence, and document analysis—were employed early in the study
for planning and for instrument design. Quantitative methods utilized for this study included
written surveys and tests. Instruments used for the qualitative component of the study are
described in the following section.

Instrumentation. TCER designed original questionnaires for teachers and students. The student
tests used for the study have been widely used for several years.

Questionnaires. There were two survey periods requiring questionnaires: fall 1997 and spring
1998. Both teachers and students were surveyed at those times. Copies of questionnaires used for
surveys of teachers and students are included in this report’s Appendix section.

Teacher questionnaires. For fall 1997, discrete questionnaires were designed for four groups of
teachers: (1) experienced mentors, (2) new mentors, (3) workshop participants, and (4) control
group teachers. Fall 1997 questionnaire items, which mostly concerned dissemination and
implementation issues, were drawn largely from materials about C3P disseminated through the
University of Dallas and from evaluation studies of C3P completed in 1996 by the Educational
Research Consultants of Long Beach, California, and in 1997 by the Texas Learning Technology
Group of Austin, Texas.

Teacher groups were consolidated for the spring 1998 survey, when questionnaires were designed
for three groups: (1) all mentors, (2) workshop participants, and (3) control group teachers. The
1998 version contained additional items concerning dissemination and implementation, as well as
items pertaining to C3P’s effects on teachers and students. Again, some items came from C3P
materials and others from the two previous evaluation studies. In addition, several C3P mentors
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assisted with the design and editing of survey instruments.

Student questionnaires. Students in all teacher groups received identical questionnaires in fall
1997, as well as in spring 1998. Items were drawn from C3P materials, previous evaluation
studies, and advice of mentors.

Tests. Two different tests were administered to students in all teacher groups: the Force Concept
Inventory (FCI); and the Mechanics Baseline Test (MBT). Both tests were designed by physics
education researchers and are used nationally. Copies of the FCI and MBT, along with articles
about their use reprinted from The Physics Teacher, are included as Appendices K and L.

The FCI was administered to students at the beginning of the school year and readministered after
their class finished the unit of instruction on force. The MBT was administered only once, after
classes had covered mechanics.

Data collection. Baseline data from teachers and their students were gathered at intervals
beginning in September 1997. Data collection continued through June 1998.

Data collection methods. TCER researchers used a variety of data collection means to address the
study’s four research questions:

• Classroom observations and, telephone, mail, and personal correspondence with mentors
and with project directors provided information on dissemination, implementation, effects
on teachers, and effects on students (research questions 1–4).

• Surveys of teachers involved with C3P and their students provided information on
dissemination, implementation, effects on teachers, and effects on students (research
questions 1–4).

• Surveys of teachers not involved with C3P and their students provided comparison
information on effects on teachers and effects on students (research questions 3–4).

• Testing of students—both those involved and not involved with C3P—provided
information on student effects (research question 4).

Data collection schedule. TCER’s study was conducted in three stages. A time line of events is
included as Table 1.1.

Table 1.1. Time Line of Research Activities.

Jul–Aug
1997

Sep 1997–
Jan 1998

Feb–Jun
1998

Presented initial evaluation information to X
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Jul–Aug
1997

Sep 1997–
Jan 1998

Feb–Jun
1998

mentors at C3P summer workshop at the
University of Dallas

Mailed project description and schedule to
C3P mentors

X

Secured control group classes X

Observed in C3P mentors’ classrooms X

Administered pre-instruction teacher surveys X

Administered pre-instruction student surveys X

Administered pre-instruction student tests X

Administered post-instruction teacher surveys X

Administered post-instruction student surveys X

Administered post-instruction student tests X

July–August 1997 Research Activities. After a brief oral presentation of research plans to all
mentors at the C3P 1997 summer workshop, TCER mailed them a description of the study and a
schedule of research events. When school opened in fall 1997, a TCER researcher visited several
C3P classrooms to observe the implementation process directly and to conduct interviews with
mentors.

Also during this phase of the study, TCER recruited eight mentors to participate in further
research activities in addition to those required of all mentors for the evaluation study. These
mentors were paid a stipend at the conclusion of the study for locating and enlisting the
cooperation of an experienced physics teachers not involved with the C3P project to serve as part
of a control group.

September  1997–January 1998 Research Activities. All teachers and a sample of their students
were asked to participate in a fall 1997 pre-instruction survey. In addition, teachers were asked to
administer pre-instruction tests to students participating in the surveys.2 The following is a

                                               
2Copies of instruments used in the fall surveys of teachers and students are located in

Appendices A through E. Copies of test instruments used in the fall are located in Appendices K
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summary of fall 1997 pre-instruction survey activities:

(1) Mentor teachers answered questions about the dissemination of C3P and, if teaching,
administered a survey to students in one of their classes.

(2) In addition to (1), mentor teachers who held C3P workshops distributed questionnaires
to participants in their workshops.

(3) In addition to (1) and (2), mentor teachers who held C3P workshops engaged one of
the participants in the workshop to administer a survey to students in one of their classes.

(4) In addition to (1), (2), and (3), the eight mentors responsible for control groups
administered the survey for a control group teacher and administered surveys and tests to
students in one of that teacher’s classes.

February–June 1998 Research Activities. Again, near the end of the instruction period (academic
year or semester), teachers were surveyed and students were surveyed and tested.3

(1) All mentors and the teachers attending their workshops were surveyed about
implementation of the C3P project and, if teaching, its effects on teachers and students.

(2) In addition to (1), all mentors who were teaching surveyed and tested their students.

(3) In addition to (1) and (2), mentor teachers who held C3P workshops repeated the
survey and testing cycle described in (3) above with a workshop participant and his or her
students.

(4) In addition to (1), (2), and (3), eight mentors repeated the cycle of surveys and tests
described in (4) above with a control group.

                                                                                                                                                      
and L.

3Copies of instruments used in the spring surveys of teachers and students are located in
Appendices G through J.
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Data analysis and reporting. Analysis required to answer the four research questions took place
throughout the year, culminating in summer 1998. Tests were scored; questionnaires coded; and
data entered into an Access database.4 Queries of the data were designed and sent to the C3P
directors for their examination. Results of queries were used to populate the numerous tables
appearing in the findings section of this report. Preliminary findings—those available as of July 6,
1998—were presented to project directors and to mentors at the 1998 C3P summer workshop in
Gunnison, Colorado, where they were discussed and analyzed.

The C3P evaluation report was completed in August 1998 and presented to the directors of the
C3P project at the University of Dallas and the University of West Virginia, and to the National
Science Foundation.

                                               
4Access was selected for this study because of its capacity to maintain complex linkages

among data sources.
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Findings

Research activities for this evaluation study of the C3P project—including teacher interviews and
correspondence, class observations, teacher and student surveys, student tests, and examination of
project documents—resulted in findings in four broad areas: dissemination, implementation,
effects on teachers, and effects on students. Findings are presented in this section through the use
of data tables and explanatory text. Conclusions based on findings are presented in the next
section.
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Findings: Dissemination

The first research question in this study of C3P regards the efforts to disseminate the curriculum.
To address this question, statistics were compiled on four broad indicators:

• extent of C3P dissemination
• characteristics of teachers trained for C3P
• characteristics of students exposed to C3P
• provision of C3P workshops

Extent of C3P Dissemination
Teachers exposed to C3P. A nationwide C3P dissemination effort was undertaken during the
1997–98 academic year. This section contains information about this effort and the results. By the
end of summer 1997, a total of 67 science teachers, called “mentors,” had been prepared through
the C3P project to use its materials and to train new teachers to use them. Over the course of the
following year, 41 mentors reported that they presented workshops attended by a total of 379
teachers, referred to in this report as “workshop participants.”5

The University of Dallas offered graduate credit in physics for workshop participants. One
hundred forty-two workshop participants completed the work necessary to earn this credit.

Seventy C3P CD-ROMs were given to mentors; in addition, 467 were sold to workshop
participants or to their districts.

Students exposed to C3P. During the 1997–98 academic year, the 54 mentors still in the
classroom taught approximately 4,000 students in their physics-related courses. Of those students,
roughly 3,000 were in classes in which mentors implemented C3P either full-time or nearly full-
time as written, or with some variations. A conservative estimate of the number of students in
physics-related classes of workshop participants who responded to the survey is approximately
8,000, and the number of students in classes of workshop participants who said they implemented
C3P either full-time or nearly full-time as written, or with some variations is about 5,000. Thus
during the 1997–98 academic year some 12,000 students attended classes of teachers trained to

                                               
5Several mentors who were unable to present workshops during the 1997–98 academic
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use C3P, and 8,000 of those students attended classes where C3P was implemented.6

                                               
6Estimates are based on 82 students per teacher and include only those responding to the

survey. It is possible that, if all teachers attending workshops or having access to the C3P CD-
ROM were to implement C3P in their classes, as many as 40,000 students might be exposed to
C3P.
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Geographic distribution of teachers trained to use C3P.7 Mentors and their workshop
participants are located all over the United States, including Alaska and Hawaii. As of summer
1998, teachers trained to use C3P may be found in 35 states and in Washington, DC. The
distribution of states is shown in Table 2.1.

Table 2.1 Geographic Distribution of Mentors and their Workshop Participants.

State Mentors
Workshop
participants State Mentors

Workshop
participants State Mentors

Workshop
participants

AK 1 0 KS 1 0 NV 1 20

AL 1 0 LA 1 9 NY 2 6

AR 1 5 MA 1 6 OH 1 0

AZ 2 32 MD 1 8 OR 1 8

CA 7 30 ME 1 0 PA 4 8

CO 1 24 MI 3 2 SD 2 15

CT 1 5 MO 1 15 TN 1 4

DC 1 10 MS 2 3 TX 8 48

FL 3 43 MT 1 4 UT 2 24

HI 1 0 NE 2 12 VA 2 0

IA 2 19 NJ 1 4 WI 2 2

IL 2 13 NM 2 0 WV 1 0

                                               
7During the course of this evaluation study, five experienced mentors and one new mentor

have left the C3P ranks, leaving a total of 61 mentors who have stayed with C3P since July 1997.
In July 1998, four additional mentors joined C3P, bringing the total to 65 mentors. No statistics
are included in this report on the four newly joining mentors.

Characteristics of teachers trained to use C3P and their schools: mentor report. Teachers
trained to use C3P come from different backgrounds and work in a variety of environments.
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Mentors reported demographic information for 280 of the 379 workshop participants trained
during the 1997–98 academic year to use C3P. According to mentors’ reports, 60 percent were
men and 40 percent, women. Racial/ethnic proportions reported for workshop participants were
about 80 percent Anglo, eight percent African-American, four percent Latino, one percent Asian,
and four percent from other groups. About half teach in suburban schools, with an additional 30
percent in urban schools and 20 percent in rural schools. The vast majority—86 percent—teach in
public neighborhood schools, whereas about four percent teach in public magnet or special-theme
schools. The remaining 12 percent teach in private schools.

Characteristics of teachers trained to use C3P and their schools: findings from surveys.
Findings attributable to workshop participants reported in the remainder of this section and in
subsequent sections are based on their responses to the fall 1997 and spring 1998 surveys;
therefore, findings reflect characteristics and opinions of fewer than the 379 total workshop
participants mentors reported that they trained. Survey respondents described their schools by
setting and type and gave names and grade levels for classes they teach.

School setting and type. Settings and types of schools where survey respondents work are shown
in Tables 2.2 and 2.3.

Table 2.2. School Setting: Survey Respondents Trained to Use C3P.

School Setting

Percentage
of mentors

n=67

Percentage of workshop
participants

n=91

Rural 19 31

Suburban 30 47

Urban 51 22

Table 2.3. School Type: Survey Respondents Trained to Use C3P.8

School Type

Percentage
of mentors

n=67

Percentage of workshop
participants

n=44

                                               
8Due to its location on the questionnaire, only half the workshop participants responded to

this item.
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School Type

Percentage
of mentors

n=67

Percentage of workshop
participants

n=44
Private 9 43

Public: traditional 87 34

Public: magnet or special-theme 4 23

Classes and grade levels. During the 1997–98 academic year, survey respondents taught a variety
of classes. Table 2.4 contains a list of classes and the number of teachers who said they taught at
least one section of the class indicated.

Table 2.4. Class Names: Survey Respondents Trained to Use C3P.

Class Name

Percentage of
mentors

n=54

Percentage of
workshop participants

n=101

Physics I 83 79

AP physics 20 17

Physical science 6 16

Integrated science 4 6

Other 9 15

Note for Table 2.4: When responding, a few teachers selected more than one category; therefore,
percentages reflect multiple responses to the item.

Characteristics of Survey Respondents9

Teachers provided demographic and experiential information about themselves. Tables 2.5
through 2.8 contain information about teachers trained to use C3P.

Among experienced mentors, there is some variation in the number of years they have been
                                               

9Information on several items was obtained from the 13 mentors not responding to the
survey.
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involved with the project. The duration of mentors’ involvement with C3P is shown in Table 2.5.

Table 2.5. Duration of Mentors’ Involvement with C3P.

                                                              Number of years experience

1 2 3 4 5

Percentage of Mentors      n=52 17 15 48 8 12

Teacher Demographics.10 Characteristics and backgrounds of survey respondents vary, as well
as the settings and types of schools in which they teach.

Teacher gender and ethnicity. Tables 2.6 and 2.7 provide information about gender and ethnicity
of mentors and workshop participants responding to the survey.

Table 2.6. Gender: Survey Respondents Trained to Use C3P.

Gender

Percentage
of mentors

n=67

Percentage of
workshop participants

n=92

Male 64 77

Female 36 23

                                               
10Demographic statistics presented here are based on survey results; statistics from mentor

reports on their workshop participants were reported previously in this section.
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Gender

Percentage
of mentors

n=67

Percentage of
workshop participants

n=92

Male 64 77

Table 2.7. Ethnicity: Survey Respondents Trained to Use C3P.

Ethnicity

Percentage
of mentors

n=67

Percentage of
workshop participants

n=96

African-American 1 1

Anglo 94 90

Asian 4 3

Other11 1 6

Teachers’ educational background. For more than half of mentors, physics was either their major
or minor subject. For about 40 percent of workshop participants trained to use C3P, physics was
either their major or minor subject. Teachers were asked for information about their highest
educational level attained and about their teaching certification. Table 2.8 contains a summary of
their responses.

                                               
11“Other,” in this case, includes Native Americans but not Latinos. No Latino mentor or

workshop participant responded to the survey.
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Table 2.8. Education Level: Survey Respondents Trained to Use C3P.

..................................................................................................................

Education Level

Percentage
of mentors

n=52

Percentage of workshop
participants

n=95

Bachelor’s 12 40

Master’s 81 58

Doctorate or professional 7 2

Teaching experience. Teachers were asked about the number of years they have taught science
and the number of years they have taught physics, specifically. The average number of years
mentors have taught any science is 19 years. The average number of years mentors have taught
physics is 15. The average number of years workshop participants have taught any science is 14
years; physics, 8 years.

Involvement with physics education programs other than C3P. Twenty-three mentors and 12
workshop participants are involved with PTRA. Twenty workshop participants have received
training for PRISMS; eight have received training for CASTLE.

Characteristics of Students in Survey Respondents’ Schools and Classes
Mentors and workshop participants provided demographic information about students in their
schools and in their physics-related classes.

Minority students. Teachers were asked to estimate the percentage of minority students in their
school. Their estimates are presented in Table 2.9.

Table 2.9. Minority Students in Schools of Teachers Trained to Use C3P.

Percentage Minority Students in School

Percentage
of mentors

n=61

Percentage of
workshop participants

n=67
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Percentage Minority Students in School

Percentage
of mentors

n=61

Percentage of
workshop participants

n=67

0-25% minority 61 73

26–50% minority 13 15

50–75% minority 16 9

76–100% minority 10 3

Student ability and socioeconomic status. Teachers were asked to identify the ability and
socioeconomic levels of students enrolling in their classes in fall 1997. Survey responses regarding
student ability are shown in Table 2.10; regarding socioeconomic level, in Table 2.11.

Table 2.10. Ability Level of Students in Classes of Survey Respondents Trained to Use C3P.

Ability Level

Percentage
of mentors

n=43

Percentage of
workshop participants

n=96

Low or low-average 12 4

Average 40 53

High or high-average 49 43

Table 2.11. Socioeconomic Status of Students in Classes of Survey Respondents Trained to Use
C3P.
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Socioeconomic Status

Percentage
of mentors

n=51

Percentage of
workshop participants

n=96

Low or low-average 37 14

Average 33 55

High or high-average 29 31

Provision of C3P Workshops
Teachers participating in the C3P project as mentors agreed to hold 15-day training workshops 
during either the 1997–98 or the 1998–99 academic year. Forty-four mentors reported that they
attempted to set up workshops during the 1997–98 academic year. Among those, 41 recruited
teachers and held sessions to train them to use C3P.

Workshop logistics. The average workshop size reported by mentors was 10 participants for the
initial session and eight for subsequent sessions. According to mentors’ responses on open-ended
questionnaire items, attendance for sessions offered on days before the beginning of school was
higher than attendance at sessions offered after school started. Several said that attendance
dropped off because of scheduling conflicts, professional or personal over commitment of time,
fatigue, resistance to change, or apathy among their workshop participants. Others said that
workshop participants were more likely to continue attending sessions if they were receiving
credit. A mentor whose average attendance increased said, “As teachers had positive experiences
in the workshop, they recruited other teachers.”

Although the majority of workshop participants’ favorite time for attending workshops was
Saturday morning, responses to open-ended questionnaire items on scheduling revealed a variety
of preferences. Several mentioned that they would rather attend most sessions during the summer,
getting an earlier start so that they would have sufficient time to prepare for implementing C3P in
the fall; whereas others liked the idea of having sessions spaced throughout the school year to
allow opportunities for reinforcement and practice.

On average, mentors responding to the survey said they held workshops spread across 12 days for
a total of 62 hours. Many commented that it was difficult to persuade potential workshop
participants to attend 15 sessions, to give up Saturdays, or to meet after a school work day. Their
average preparation time for each hour of workshop time was one and one-half hours. Mentors
reported out-of-pocket expenses averaging $160.00, but several added that their school or district
reimbursed them. Fifty-one mentors (94 percent of respondents) said they would be willing to
present workshops again next year if interested teachers were available; nearly 40 percent of those
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said they thought they would be able to recruit a group from within easy travel distance. A few
commented that they were located in areas with few physics teachers and that further recruitment
would be difficult. Tables 2.12 through 2.17 contain information about issues involved in
recruiting workshop participants and presenting workshop sessions.

Recruitment strategies. Mentors used a variety of means to recruit other teachers to attend their
workshops. Table 2.12 contains their responses to a list of recruitment strategies.

Table 2.12. Strategies Used by Mentors for Recruiting Workshop Participants.

Recruitment Strategy

Percentage of mentors
using strategy

n=44

District or county newsletters or other mailouts 68

Local physics groups 61

Word of mouth 70

Other 48

Note for Table 2.12: when responding, mentors selected all the methods they used; therefore,
percentages reflect multiple responses to the item.

Teachers recruited by C3P mentors for workshops were asked how they learned about the
workshop they attended. In Table 2.13, information is provided about how workshop participants
learned about the workshops.

Table 2.13. How Workshop Participants Learned about Workshops.

Information Source Workshop participants
naming information source

n=106

District or county newsletters or other mailouts 24

Local physics groups 23

Word of mouth 41
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Information Source Workshop participants
naming information source

n=106

District or county newsletters or other mailouts 24

Local physics groups 23

Word of mouth 41
Conference 16

Note for Table 2.13: when responding, workshop participants selected all the recruitment
methods to which they responded; therefore, percentages reflect multiple responses to the item.

Responses of mentors to open-ended questionnaire items indicate that some made valiant efforts
to recruit workshop participants in their areas. One mentioned that he mailed out 250 letters to
physics teachers; another contacted every physics teacher listed with the state’s department of
education.

Barriers to presenting or attending workshops. For a variety of reasons, bringing together a group
of teachers outside the regular school day for voluntary training is difficult. Table 2.14 includes
barriers to presenting workshops experienced by mentors attempting to hold them. Table 2.15
includes barriers mentors faced when attempting to recruit participants for their workshops. Table
2.16 includes barriers to attending workshops experienced by participants.

Table 2.14. Barriers to Presenting C3P Workshops Reported by Mentors.

Barrier to Presenting C3P Workshop
Percentage of mentors

reporting barrier
n=55
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Barrier to Presenting C3P Workshop
Percentage of mentors

reporting barrier
n=55

Finding time to facilitate the workshop 51

Securing an appropriate workshop site 13

Unavailability of technical equipment (computers, ULIs, CBLs, etc.)
at workshop site

22

Inadequate familiarity with technology utilized in activities 4

Inadequate training in assessment of student performance 2

Obtaining release time to prepare for workshops or to observe
workshop participants’ classes

40

Deciding which activities to include in workshops 18

Inadequate compensation for presenter 21

Insufficient preparation as a mentor 19

Note for Table 2.14: when responding, mentors selected all barriers that applied; therefore,
percentages reflect multiple responses to the item.

Table 2.15. Barriers to Recruiting Participants for C3P Workshops Reported by Mentors.
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Barrier to Recruiting C3P Workshop Participants

Percentage of mentors
reporting barrier

n=55

Lack of financial incentive/inadequate stipend 45

Travel expenses/distance 18

Too many other professional commitments 49

Unavailability of course or professional growth credits 9

Unavailability of technical equipment (computers, ULIs, CBLs,
etc.) in home school classroom

7

Lack of support from local science networks 13

Lack of workshop amenities such as meals and refreshments 11

Lack of administrative support (e.g., inadequate district
commitment to C3P in providing help with media exposure and
recognition, release time for observing mentors’ classes)

27

Other 36

Note for Table 2.15: when responding, workshop participants selected all barriers that applied;
therefore, percentages reflect multiple responses to the item.

Table 2.16. Barriers to Attending C3P Workshops Reported by Participants.
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Barrier to Attending C3P Workshop

Percentage of workshop
participants reporting

barrier
n=106

Lack of financial incentive/inadequate stipend 14

Travel expenses/distance 14

Too many other professional commitments 25

Unavailability of course or professional growth credits 1

Unavailability of technical equipment (computers, ULIs, CBLs,
etc.) in home school classroom

16

Lack of support from local science networks 1

Lack of workshop amenities such as meals and refreshments 1

Lack of administrative support (e.g., inadequate district
commitment to C3P in providing help with media exposure and
recognition, release time for observing mentors’ classes)

11

Other 12

Note for Table 2.16: when responding, workshop participants selected all barriers that applied;
therefore, percentages reflect multiple responses to the item.

According to mentors’ responses to open-ended questionnaire items, a few districts paid stipends
to workshop participants. Several mentors and workshop participants mentioned the difficulty of
traveling the distance to the workshop site.

Units covered in C3P workshops. Mentors who presented workshops reported the percentage of
time spent per unit. Units are listed in Table 2.17 with the percentage of time mentors spent, on
average, for each unit during workshops.
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Table 2.17. Time Spent per C3P Unit in Workshops.

Name of Unit Average percentage of time mentors say
they spent on individual units

n=41

Habits of the Mind 13

Matter, Space, and Time 10

Kinematics and Motion 15

Forces and Newton’s Laws 15

Energy, Momentum, and Conservation 12

Electricity and Magnetism 14

Waves 11

20th Century Physics 10

Mentors’ and workshop participants’ responses to C3P workshops. Many mentors and
workshop participants responded to open-ended items or wrote comments about workshops in
the blank space at the end of the questionnaire. A list of mentors’ and workshop participants’
verbatim comments is included in Appendix N.

Mentors’ comments on presenting C3P workshops. Although some mentors made very positive
comments about their experiences leading workshops, a few expressed frustration arising from the
issues discussed above: scheduling, attendance, and participant apathy or fatigue. Several also
mentioned that problems with technical equipment or lack of preparation for leadership interfered
with conducting workshops.

Mentors were asked to comment specifically on their preparation for conducting C3P workshops.
Some responded by saying that the preparation had been good and that they had felt fully
prepared. Several stated—some rather emphatically—that mentors should have experience using
C3P before attempting to lead workshops. Others offered suggestions for improving the
preparation of mentors for leading workshops: a pre-workshop checklist and schedule; a script;
follow-up sessions for mentors; improvements in the mentor handbook; information on teaching
to varying backgrounds or numbers of participants; emphasis on learning cycles and spiraling;
covering fewer objectives; and pairing experienced and inexperienced mentors to work together.
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Although the majority of mentors indicated that they were willing to hold future workshops, some
had reservations. As mentioned previously, some thought that it would be difficult to find
additional participants in their area. Others said they would prefer to spend less time on
workshops. A suggestion arising from a discussion at the 1998 summer workshop is to have
separate workshop schedules and formats for workshop participants with and without experience
teaching physics.

Rarticipants’ comments on attending C3P workshops. Regarding their experiences at C3P
workshops, participants reported very favorably—particularly about C3P itself, about the
performance of their mentor in leading the workshop, and about interacting with other physics
teachers. Several reported that their content knowledge had increased as a result of attending the
workshop; others mentioned that exposure to the ideas presented in the workshop had led them to
reflect on the conceptual basis of physics. Many were excited about using C3P with their students.
A few said that they would use their mentor as a resource in the coming year as they more fully
implemented C3P. Some commented on mentors’ skills in organizing and presenting session and
on their patience and understanding with workshop participants’ difficulties in assimilating the
new material.

Participants’ suggestions for improving workshops were varied: providing stipends or equipment;
simplifying the process for receiving credit; more time on topic, for exploration, or follow up;
starting earlier; correlation with existing curriculum; and technical aid including use of networks.

Summary of Dissemination Findings
TCER examined the efforts by the two C3P project directors and by the 67 mentor teachers
involved in C3P prior to the 1997–98 academic year to disseminate C3P, as well as the outcome of
those efforts.

Extent of C3P dissemination. As a result of dissemination efforts during the 1997–98 academic
year, 379 teachers have been trained to use C3P. Those teachers, combined with the 67 mentors in
this study and the four added in summer 1998, bring the total number of teachers trained to use
C3P to 450. C3P-trained teachers work in schools located in 35 states and the District of
Columbia. The typical teacher trained to use C3P is a white male with a master’s degree and
fourteen years’ experience teaching Physics I classes in a suburban public school with fewer than
25 percent minority students.

By a conservative estimate, some 8,000 students were instructed during the 1997–98 academic
year by teachers who used C3P full-time, part-time, or with some variations. Another 4,000
students attended classes by teachers trained to use C3P but who are not yet implementing it. The
typical student in a mentor’s or workshop participant’s class was a junior or senior of average or
high-average ability and socioeconomic status who plans to attend a college or university after
graduation.
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Provision of C3P Workshops. Between July 1997 and June 1998, 41 mentors held workshops to
train teachers to use C3P. Of the 379 teachers participating in workshops, more than one-third
received graduate credit in physics from the University of Dallas.

Mentors were equally likely to attempt to recruit teachers via newsletters or mailings, through
physics groups or conferences, or by word of mouth. Teachers attending workshops were more
likely to find out about the workshop by word of mouth than by another means. Mentors’ most
troublesome barriers to successful recruitment of workshop participants were the professional
over commitment of the teachers, the lack of (or inadequate) financial incentive, and the lack of
administrative support for attendance at workshops. The most difficult aspect of presenting
workshops for mentors was the lack of time to facilitate the workshop and the difficulty obtaining
release time to prepare for the workshops or to observe workshop participants’ classes.

Initial sessions of workshops were attended by 10 participants; subsequent sessions, by eight. The
typical duration for the year was 62 hours spread across 12 days. Workshops were most
frequently held on Saturday mornings or on the afternoon of a school work day. Although most
mentors would be willing to present workshops again during the 1998–99 academic year, fewer
than half think they would be able to recruit a group of teachers from their area.

Mentors said they spent roughly equal time presenting individual C3P units in workshops. Many
reported that leading workshops was a good experience for them; others experienced frustration
with their participants, technical problems, or their own lack of preparation for leadership. Several
suggested improvements for the workshop presentation process: classroom experience in using
C3P with students and better workshop guidelines such as schedules, checklists, or scripts. Some
mentors also recommended holding workshops of shorter duration and designing separate
workshops for experienced and inexperienced teachers.

Many participants commented very favorably on the workshops. They generally had high praise
for their mentor teacher’s presentation and supportive attitude, and for the ideas contained in C3P.
They also enjoyed the experience of interacting with other physics teachers during the sessions.
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Findings: Implementation

The second research question for this study concerns the implementation of C3P and conditions
that support or impede it.

As explained in the previous section on dissemination findings, during the 1997–98 academic
year, teachers experienced in using C3P (mentors) trained a cadre of recruited teachers (workshop
participants) via locally presented workshops. Most mentors, as well as many workshop
participants, implemented C3P that year.

To determine how the implementation of C3P has progressed and how it has been facilitated or
impeded in mentors’ and workshop participants’ schools, TCER examined various aspects of the
process. Through surveys, interviews, and correspondence, mentors and workshop participants
were asked to comment on four specific aspects of implementation:

• implementation of C3P in classrooms
• response to the learning cycle and to “Motion Along the Path”
• support from schools and/or districts for implementation of C3P
• resources and programs associated with the use of C3P

Implementation of C3P in Classrooms
For a variety of reasons, not all teachers trained to use C3P implemented it in their classrooms to
the same extent. The fall 1997 and spring 1998 surveys contained questions asking mentors and
workshop participants about the extent to which they planned to—and eventually did—implement
C3P in their classrooms.

General C3P use during the 1997–98 academic year. Mentors and workshop participants
responded to several types of survey questions about the use of C3P in their classrooms during the
1997–98 academic year.

Extent of implementation in classes. Mentors and workshop participants reported the extent to
which they implemented C3P in their classrooms as written full-time or nearly full-time or with
some variations (as opposed to deviating substantially from C3P as written or not implementing it
at all). The extent to which they said they implemented C3P is reported in Table 3.1.

Table 3.1. Extent of Implementation of C3P in Physics-Related Classes.
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Mentors n=54
Workshop participants n=92

  

Class Name

Mentors
 implementing

C3P

Mentors not
implementing

C3P

Workshop
participants

implementing C3P

Workshop
participants not

implementing C3P

Physics 1 37 8 43 36

AP Physics 5 6 12 5

Physical Science 3 0 6 10

Integrated
Science

1 1 2 4

Other 4 1 12 23

Note for Table 3.1: When answering, teachers selected all classes they taught during the 1997–98
academic year; therefore, totals would reflect multiple responses to the item.

Use of C3P as primary instructional resource. At the beginning of the 1997–98 academic year,
experienced mentors were asked to predict whether C3P would be their primary instructional
resource. Of the 45 survey respondents among them who are still in the classroom, 35 (78
percent) indicated that it would. Eight of the nine new mentors responding to the survey indicated
that they considered themselves sufficiently familiar with the C3P curriculum and materials to use
them in their classrooms.

At the conclusion of instruction for the 1997–98 academic year, mentors and workshop
participants were asked whether C3P had been their primary instructional resource. Two-thirds of
mentors and nearly a quarter of workshop participants (23 out of 97) indicated that C3P had been
their primary instructional resource.

Starter Pak as percentage of curriculum. Mentors and workshop participants were also surveyed
about the percent of their curriculum for which they used C3P Starter Pak lessons and activities.
Their responses appear in Table 3.2.
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Table 3.2. Use of Starter Pak.

Percent of Curriculum Starter Pak Used
Percentage
of mentors

n=47

Percentage of
workshop participants

n=97

Less than 25% 12 54

25–50% 31 27

50–75% 39 17

More than 75% 18 2

Anticipated C3P use for 1998–99. Mentors and workshop participants were asked about the
extent to which they plan to use C3P in their classrooms next year. Their responses are shown in
Table 3.3.

Table 3.3. Plans for Using C3P During the 1998–99 Academic Year.

Extent of C3P Use Planned Percentage
of mentors

n=49

Percentage of
workshop participants

n=101

More than this year 47 80

About the same as this year 47 15

Less than this year12 0 4

Not at all 6 2

                                               
12A few teachers who indicated that they would use C3P less or not at all explained that

they were retiring or assuming administrative positions. Two mentioned plans to implement C3P
at the college level.
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In response to open-ended questionnaire items, many workshop participants mentioned that they
had not yet been able to implement C3P to the extent they wanted to do so for two major reasons,
both involving time. First, there had not been sufficient lead time between their training at the
workshop sessions for them to familiarize themselves with the curriculum and the CD-ROM;
second, they had not had time to reconcile the use of C3P with their school’s or district’s currently
used physics curriculum. Several workshop participants indicated that they planned to spend time
during the summer of 1998 exploring the CD and making plans for implementing C3P more fully
during the 1998–99 academic year.

Extent of implementation of individual C3P units by mentors and workshop participants.
Table 3.4 provides information on the extent to which mentors and workshop participants said
they implemented the individual units as written full-time or nearly full-time or with some
variations (as opposed to deviating substantially from the unit as written or not implementing the
unit at all).

Table 3.4. Implementation of Individual C3P Units.

Name of Unit

Percentage
of mentors

implementing unit
n=48

Percentage of
workshop participants

implementing unit
n=96

Habits of the Mind 88 45

Matter, Space, and Time 70 29

Kinematics and Motion 81 57

Forces and Newton’s Laws 75 47

Energy, Momentum, and Conservation 66 28

Electricity and Magnetism 58 30

Waves 60 25

20th Century Physics 40 16
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Reasons teachers did not implement individual units. Teachers were also asked to give
reasons individual C3P units were not implemented. Reasons survey respondents picked from a
prepared list for not using units are shown in Table 3.5.

Table 3.5. Reasons for Not Implementing Individual C3P Units.

Mentors n=55
Workshop participants n=105

Key:
Advanced = too advanced for students Time = insufficient time
Basic = too basic for students Preference = preference for using something else
Equipment  = lacked equipment Instructions = poor instructions
Standards = conflict with local Other = other reason

      or AP standards

     Name of Unit Advanced Basic Equip-
ment

Standards Time Preference Instruc-
tions

Other

Habits of the Mind 6 6 1 4 17 26 7 4

Matter, Space, and
Time

11 5 3 6 25 29 9 2

Kinematics and
Motion

3 4 8 5 7 22 13 3

Forces and
Newton’s Laws

4 1 10 4 10 21 13 4

Energy,
Momentum, and
Conservation

2 2 6 4 6 33 16 2

Electricity and
Magnetism

2 2 6 3 14 32 16 3

Waves 2 2 7 4 16 34 16 4

20th Century
Physics

4 1 6 5 30 33 11 7

Note for Table 3.5: When answering, teachers selected all categories that applied; therefore, totals
would reflect multiple responses to the item.
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As discussed in detail later in this section, several teachers—both mentors and workshop
participants—became frustrated with features of the CD-ROM that made it difficult for them to
use. It seems that this frustration must have contributed to their hesitation to implement specific 
C3P units. Additionally, the timing of the survey (for some teachers, two months before the end of
the 1997–98 academic year) undoubtedly caused some teachers to indicate that they had not
implemented units such as Electricity and Magnetism, Waves, and 20th Century Physics that are
traditionally taught late in the semester or year.

Recommendations for Shortening Starter Pak. Teachers were asked whether they thought the
Starter Pak should be shortened. Thirty-four mentors (63 percent) and 12 (11 percent) workshop
participants indicated that they thought it should be shortened. Table 3.6 provides details about
the specific Starter Pak units that teachers would like to see shortened.

Table 3.6. Teachers Recommending Individual Starter Pak Units be Shortened.

Name of Unit
Percentage
of mentors

n=55

Percentage of
workshop participants

n=106

Habits of the Mind 31 5

Matter, Space, and Time 25 4

Kinematics and Motion 31 5

Forces and Newton’s Laws 36 4

Energy, Momentum, and Conservation 20 0

Electricity and Magnetism 18 0

Waves 15 1

20th Century Physics 7 1

Mentors and workshop participants made several suggestions regarding shortening the Starter
Pak. Although many recommended leaving the length as it is and encouraging users to pick and
choose, others said that the volume of material was overwhelming, and that the material needs to
be edited or better tied together thematically. Suggestions by mentors and workshop participants
for modifying specific units are briefly summarized below. A complete list of teachers’
suggestions is included in Appendix N.
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Habits of the Mind. Several teachers commenting on this unit recommended that it be reduced in
length, spiraled, or wedded to some content.

Matter, Space, and Time. A few teachers found some of the activities and videos poorly placed,
confusing, or not useful.

Forces and Newton’s Laws. Many teachers agreed that this unit contains too much material.

Electricity and Magnetism. CASTLE activities appear to take too much time.

Kinematics and Motion, Waves, 20th Century Physics. Teachers suggested both adding and
deleting specific activities.

Responses of workshop participants to the learning cycle and to “Motion Along the Path.”
In presenting workshops, most mentors discussed the learning cycle concept as it is utilized in
C3P. In addition, several presented the concept of “Motion Along the Path.” On the spring 1998
questionnaire, mentors were asked how their workshop participants responded to the concepts.
Workshop participants were also asked how they responded to the concepts. Response categories
given on the questionnaire ranged from “receptive” to “skeptical.”

Learning cycle. Fifty-seven of 106 workshop participants indicated that they were already familiar
with the learning cycle concept before attending a workshop presented by a C3P mentor. Of the
49 workshop participants unfamiliar with the learning cycle as presented in the workshops, 42
reported that they were receptive to it.

In 33 of the 34 cases in which mentors reported that they presented the learning cycle in their
workshops, they found workshop participants receptive to it.

Motion Along the Path. Fifteen of 106 workshop participants indicated that they were already
familiar with “Motion Along the Path” before attending a workshop presented by a C3P mentor.
Of the 69 workshop participants unfamiliar with “Motion Along the Path” who responded to the
survey item, 54 (78 percent) reported that they were receptive to it.

In seven of the 11 cases in which mentors reported that they presented “Motion Along the Path”
in their workshops, they found workshop participants receptive to it.

Support from Schools and/or Districts for Implementation of C3P
Teachers were asked whether they received support from their school or district for implementing
C3P during the 1997–98 academic year and whether they anticipate that support will be available
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Support received during the 1997–98 academic year. Mentors and workshop participants
responded to an item on the spring 1998 questionnaire asking whether they had received support
for implementing C3P in terms of finances, time, or waivers. Their responses are summarized in
Table 3.7.

Table 3.7. Support Teachers Received from Schools or Districts for Implementation of C3P
During the 1997–98 Academic Year.

   Percentage of         Percentage of
        mentors   workshop participants

n=54         n=92

Type of Support Yes No
Not

needed Yes No
Not

needed

Financial 51 24 24 44 27 28

Release time/staff
development

33 33 33 22 37 41

Waivers from curricular
constraints

31 17 51 23 21 56

Support anticipated for the 1998–99 academic year. Mentors and workshop participants
responded to a question in the spring 1998 survey asking whether they anticipated that their
school or district would provide support for implementing C3P in terms of finances, time, or
waivers during the 1998–99 academic year. Their responses are summarized in Table 3.8.



38

Table 3.8. Support Teachers Anticipate Receiving from Schools or Districts for Implementation
of C3P During the 1998–99 Academic Year.

   Percentage of          Percentage of
        mentors   workshop participants

n=50         n=83

Type of Support Yes No
Not

needed Yes No
Not

needed

Financial 48 20 33 35 34 31

Release time/staff
development

37 22 41 25 40 35

Waivers from curricular
constraints

28 18 52 30 19 51

Resources and Programs Associated with the Use of C3P
Because C3P must be implemented instead of, or in addition to, existing physics education
programs, and because its use depends on the availability of certain resources, teachers were
asked to comment on how those programs and resources have affected their efforts to implement
C3P.
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Availability of Equipment. Teachers were asked whether certain types of laboratory and other
equipment were available in their classrooms. Their responses are shown in Table 3.9.

Table 3.9. Type of Equipment Available in Teachers’ Classrooms.

Type  of
Equipment

Percentage
of mentors

n=55

Percentage of
workshop participants

n=106

Traditional physics lab equipment 98 85

Class set of CBLs 56 25

Class set of ULI boards and probes 31 17

Internet access 56 38

Printer 80 55

Overhead projector or other projecting system 93 86

Note for Table 3.9: When answering, teachers selected all categories that applied; therefore,
percentages reflect multiple responses to the item.

Use of CD-ROM.  Forty-six  mentors (70 percent) and 56 workshop participants (53 percent)
reported that they have at least one computer with CD-ROM in their classroom. They were asked
about their usual method for distributing activities from the CD-ROM. Their responses are
summarized in Table 3.10.
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Table 3.10. Teachers’ Usual Methods for Distributing Activities from CD-ROM.

Distribution Method Percentage
of mentors

n=55

Percentage of
workshop participants

n=106

By using a projection panel 15 22

With a large TV monitor 16 28

By printing materials from the CD-ROM 91 87

Other method 16 9

Note for Table 3.10: Teachers selected all categories that applied; therefore, percentages reflect
multiple responses to the item.

Problems with CD-ROM. Teachers were asked to identify problems they encountered in using
the C3P CD-ROM. Their responses to the question are shown in Table 3.11.

Table 3.11. Problems with the C3P CD-ROM.

Problems

Percentage
of mentors

n=55

Percentage of
workshop participants

n=106

Video clips are not accessible 25 24

Printing specific activities is an inefficient process 29 26

Other problem 19 29

Note for Table 3.11: Teachers selected all categories that applied; therefore, percentages reflect
multiple responses to the item.
Aside from inefficient printing and inaccessible video clips, mentors and workshop participants
listed several problems with the CD-ROM: many complained that it is hard to navigate the CD, to
go from one place to another, or to find specific items (even when the items had been found
previously); many noted that they would like to be able to edit before printing; several said they
were unable to use the CD on a network; others pointed out numerous text problems such as
grammar, spelling, and incorrect references; a few expressed frustration over incomplete
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activities, missing diagrams, and absence of answer keys. Several workshop participants indicated
that they would like to have a set of written instructions for using the CD. Verbatim comments
written in response to open-ended questionnaire items are included in Appendix N.

Ability to adapt C3P for special purposes. Teachers were asked whether, if it were necessary to
do so, they thought they would be able to adapt C3P to create lessons for special purposes: AP
classes, ninth grade conceptual physics classes, at-risk students, or an exam such as the New York
Regents. Their responses are summarized in Table 3.12.

Table 3.12. Teachers’ Ability to Adapt C3P for Special Purposes.

Type of Adaptation

Percentage
of mentors indicating
they could adapt C3P

n=55

Percentage of
workshop participants indicating

they could adapt C3P
n=106

AP classes 49 41

Ninth grade conceptual classes 85 74

At-risk students 16 8

New York Regents or similar exam 60 51

Note for Table 3.12: When answering, teachers selected all categories that applied; therefore,
percentages reflect multiple responses.

Use of related programs and resources. Teachers were asked to identify related physics
programs and resources they used during the 1997–98 school year, aside from C3P. Their
responses are summarized in Table 3.13.
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Table 3.13. Related Programs or Resources Utilized by Teachers.

Resource or Program
Percentage
of mentors

n=50

Percentage of
workshop participants

n=106

Hewitt textbook 66 59

PRISMS 54 29

World in Motion 18 9

Mechanical Universe 74 61

Other 44 42

Note for Table 3.13: When answering, teachers selected all categories that applied; therefore,
percentages reflect multiple responses.

Summary of Implementation Findings

Extent of implementation of C3P by mentors and workshop participants. Mentors and
workshop participants implemented C3P to varying degrees during the 1997–98 academic year.
For two-thirds of mentors and about a quarter of workshop participants, C3P was the primary
instructional resource. About half of mentors and 15 percent of workshop participants plan to
implement C3P to about the same extent next year as this year, whereas about half of mentors and
80 percent of workshop participants plan to use it more than they did this year. Many workshop
participants noted that they did not have sufficient lead-time prior to the opening of school in fall
1997 to implement C3P to the extent they would like to do so. Several indicated that they would
spend time during summer 1998 planning for more extensive implementation in fall 1998.

C3P units most frequently implemented by mentors and workshop participants during the 1997–98
academic year were Habits of the Mind, Kinematics and Motion, and Forces and Newton’s Laws.
Units implemented least were 20th Century Physics, Electricity and Magnetism, and Waves. When
asked in a survey question why units were not implemented, teachers most often picked
“preference for using something else,” “insufficient time,” “ and “poor instructions” as reasons.
Reasons picked least were “conflict with local or AP standards,” “too basic/advanced for

Mentors were much more likely than workshop participants to recommend shortening the “Starter
Pak”—the curriculum package containing the basic elements of C3P. Workshop participants
tended to favor allowing teachers to pick and choose, whereas roughly one-third of mentors
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recommended shortening Forces and Newton’s Laws, Habits of the Mind, and Kinematics and
Motion. Fewer than 10 percent of mentors said that 20th Century Physics should be shortened.

About half of workshop participants were already familiar with the learning cycle as utilized in
C3P lessons; 15 percent were already familiar with “Motion Along the Path.” The majority of
those who were exposed to these C3P elements in workshops indicated that they were receptive
to the ideas.

Support from Schools and /or Districts for Implementation of C3P. Roughly three-fourths of
mentors and workshop participants indicated that they either received or did not need financial
support from their schools or districts for implementing C3P during the 1997–98 academic year;
whereas about two-thirds said they received or did not need release time or staff development to
do so. Mentors expect a slightly higher level of support for implementing C3P during the 1998–99
academic year; whereas slightly fewer workshop participants expected to have that level of
support next year.

Resources and Programs Associated with the use of C3P. Two-thirds of mentors and more
than half of workshop participants use Mechanical Universe and the Hewitt textbook. About half
of mentors and slightly more than a quarter of workshop participants use PRISMS. Fewer than 20
percent in either group uses World in Motion. About 40 percent say they use other resources.

Nearly all mentors and the majority of workshop participants reported that they have traditional
physics lab equipment, an overhead projector or other projecting system, and a printer in their
classrooms. A majority of mentors have class sets of CBLs and Internet access, whereas a quarter
to a third of workshop participants have these. Fewer than a third of either group has class sets of
ULI boards and probes.

Nearly three-quarters of mentors and half of workshop participants have at least one computer
with CD-ROM in their classrooms. About 90 percent use a printer for distributing activities from
the CD-ROM. Roughly a quarter or fewer in both groups uses a projection panel or a large TV
monitor to distribute activities from the CD-ROM.

Because C3P is most often accessed from a CD-ROM, teachers were asked to identify problems
they have encountered in using this technology. About a quarter reported problems with
inefficient printing, inaccessible video clips, and other problems. Among the latter category are
difficulty navigating the CD—getting from one place to another and finding specific items,
inability to edit text before printing, and operating the CD in a networked form.  Most teachers
said they would be able to adapt C3P for ninth grade conceptual classes, and a majority said they
could do so for an exam such as the New York Regents. Slightly fewer than half said they could
adapt C3P for AP classes and only a few thought they could adapt C3P for at-risk students.   
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Findings: Effects on Teachers

The third research question regards the effect that involvement in the C3P project has on teachers,
both as mentors and as workshop participants. To determine teacher effects, this study examined
two broad aspects of their experience: 

• utility of C3P for organizing instruction
• utility of C3P for enhancing learning on a conceptual level

Both mentors and workshop participants responded to survey questions in fall 1997 and again in
spring 1998. Findings regarding the effects of C3P on teachers are presented below.

Utility of C3P for Organizing Instruction
Mentors were asked to rate C3P on several indicators of its utility for organizing instruction. Their
ratings are summarized in Table 4.1, in which questionnaire items pertaining to organization are
shown, along with the percentage of mentors agreeing. In this and other sections, “not sure”
responses are excluded when figuring percentages.

Table 4.1. Mentors’ Ratings of C3P’s Utility for Organizing Instruction.

Questionnaire Item:
Percentage  of

mentors agreeing
n=53

Learner outcomes are linked to story lines. 84

Story lines are useful. 96

Spirals are useful. 85

Lesson plans are useful. 95

Bridges developed at the 1997 summer workshop are useful. 65

C3P resources are well-organized. 94

Video clips are useful. 48
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A second series of questions regarding the utility of C3P as an organizational and assessment tool
was asked both of mentors and of workshop participants. Their responses are summarized in
Table 4.2 and 4.3.

Table 4.2. Mentors’ and Workshop Participants’ Ratings of C3P’s Utility for Organizing
Instruction.

Questionnaire Item
Percentage of

mentors agreeing
n=53

Percentage of workshop
participants agreeing

n=96

As a curriculum, C3P has internal
consistency and congruence.

90 92

The C3P sequence as written in the CD-
ROM seems appropriate.

78 94

The C3P CD-ROM is easy to navigate. 85 82

C3P is compatible with the textbook. 88 90

C3P correlates with state, district, and
school requirements.

93 96

A sufficient number of alternative activities
are provided that don’t require special
equipment or materials.

82 88
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Table 4.3. Mentors’ and Workshop Participants’ Ratings of C3P Unit Tests.

Questionnaire item
Percentage of

mentors agreeing
n=53

Percentage of workshop
participants agreeing

n=101

Unit tests effectively measure C3P
objectives.

78 96

Unit tests effectively measure student
mastery of C3P content.

75 86

Utility of C3P for Enhancing Learning on a Conceptual Level
Mentors were asked to rate C3P for its efficacy in enhancing concept development among their
students. Their responses are presented in Table 4.4. Mentors and workshop participants were
asked to rate C3P for its efficacy in enhancing their own knowledge and teaching skill. Results
appear in Table 4.5.

Table 4.4. Mentors’ Ratings of C3P’s Utility for Enhancing Student Concept Development.

Questionnaire item
Percentage of

mentors agreeing 
n=53

C3P promotes a high level of conceptual understanding among students. 100

Explorations address students’ pre- or misconceptions. 96

Learner outcomes are appropriate in terms or rigor and critical thinking. 94
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Table 4.5. Mentors’ and Workshop Participants’ Ratings of C3P’s Utility for Enhancing Concept-
Related Teaching.

Questionnaire item
Percentage of

mentors agreeing
n=53

Percentage of workshop
participants agreeing

n=104

C3P enhances teachers’ content knowledge. 88 86

C3P enhances teachers’ ability to teach on a
conceptual level.

94 96

Summary of Teacher Effects Findings

Utility of C3P for Organizing Instruction. Mentors were surveyed about structural elements of
C3P. Nearly all agreed that study lines and lesson plans are useful, and that C3P resources are
well-organized. About 85 percent indicated that they found the spirals useful and that learner
outcomes are linked to story lines. Nearly two-thirds said the found the bridges useful. Slightly
fewer then half said the video clips were useful.

Both mentors and workshop participants were asked to comment on other organizational aspects
of C3P. Around 90 percent of both groups agreed that C3P has internal consistency and
congruence, that it is compatible with the textbook, and that it correlates with state, district, and
school requirements. Roughly 85 percent in both groups agreed that the CD-ROM is easy to
navigate and that there are sufficient alternative activities not requiring special equipment or
materials. Three-quarters of mentors and more than 90 percent of workshop participants said that
the C3P sequence as written in the CD-ROM is appropriate.

Most workshop participant but only about three-quarters of mentors agreed that unit tests
provided on the CD-ROM effectively measure C3P objectives or measure student mastery of C3P
content.

Utility of C3P for Enhancing Learning on a Conceptual Level. One hundred percent of
mentors said that C3P promotes a high level of conceptual understanding among students, and
around 95 percent agreed that explorations address students’ preconceptions or misconceptions
and that learner outcomes are appropriate in terms of rigor and critical thinking.

Nearly 90 percent of mentors and workshop participants agreed that C3P enhances teachers’



48

content knowledge. Approximately 95 percent of both groups said that C3P enhances teachers’
ability to teach on a conceptual level.

Findings: Effects on Students

The fourth and final research question concerns the effects on students of exposure to C3P. Both
subjective and objective measures were used to address this question. The objective measure
consisted of a series of physics achievement tests. One test, the Force Concept Inventory (FCI),
was administered to students in the fall of 1997 and again in the spring of 1998. Because this test
was administered pre- and post-instruction, changes in student performance are noted and
compared among groups. Another, the Mechanics Baseline Test (MBT), was administered post-
instruction only. 

Subjective measures included opinion surveys of teachers and their students. Information gathered
from teacher surveys was used to determine the effects of C3P on students:

• appropriateness of C3P for all students
• relevance of C3P to student interests and goals

For student surveys, issues addressed include those listed above, plus the following:

• readiness and expectations
• delivery of instruction
• investment in learning
In some cases, responses of students in classes of teachers where C3P has been implemented were
contrasted to those of students having little or no exposure to C3P.13

Findings from Surveys of Teachers
This section of the report begins with information on student effects gathered from teachers,
presented in Tables 5.1 and 5.2 .

Appropriateness of C3P for all students. Mentors and workshop participants were asked

                                               
13As noted in the dissemination section of this report, not all mentors or workshop

participants implemented C3P  in their classrooms during the 1997–98 academic year full-time as
written, nor did the control group teachers recruited for this study implement C3P. Therefore,
some findings in this section are disaggregated according to the level to which the students’
teacher implemented C3P. Findings reported for “C3P classes” consist of responses from students
in classes of mentors and workshop participants who say they are using C3P as written full-time or
nearly full-time, or with some variations. “Non-C3P class” findings consist of information
gathered from students whose teacher implemented C3P with substantial deviations or not at all.
Teachers for non-C3P classes may be mentors, workshop participants, or control group teachers.
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questions about the effects of C3P on diverse groups of students. Their responses, gathered from
the spring 1998 post-instruction teacher survey, are presented in Table 5.1. Mentors’ assessments
are informed by one or more years’ experience actually using C3P with students. Of the workshop
participants responding to this item, some implemented C3P to a greater extent than others.
Presumably, however, members of this respondent group have received C3P training and have
examined the CD-ROM.

Table 5.1. Appropriateness of C3P for All Students.

Questionnaire Item

Percentage
of mentors
agreeing

n=52

Percentage of
workshop participants

agreeing
n=103

The scope of the Starter Pak is adequate as a basic
conceptual curriculum for all students.

86 82

C3P accommodates students needing “re-teach”
materials.

81 72

Relevance of C3P to student interests and goals. Teachers were asked to rate C3P’s effects on
students in terms of their interactions with it and responses to it. Mentors’ and workshop
participants’ ratings, gathered from the spring 1998 survey, appear in Table 5.2. In its last
column, the table contains information gathered from teachers not yet using C3P: new mentors
and workshop participants surveyed in the fall of 1997; and control group teachers surveyed in
the spring of 1998. This group’s responses pertain to physics programs and materials used during
the 1996–97 academic year (previous to implementing C3P) or during the 1997–98 academic year
(instead of C3P).

Table 5.2. Students’ Interactions with C3P.
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Questionnaire Item

Percentage of mentors and
workshop participants

agreeing
n=158

Percentage of teachers
unfamiliar with C3P

agreeing
n=195

Curriculum materials and
activities engage student interest.

98 78

Curriculum is equally appropriate
for male and female students.

96 90

Curriculum is equally appropriate
for students of all racial and
ethnic groups.

93 90

Curriculum relates to students’
future work or study goals.

88 74

Barring illness, students did their
best to come to class.

81 84

Students who were initially
enrolled continued until the end of
the year (or semester).

85 91

Students completed assignments
and participated in labs and other
activities.

83 92

Findings from Surveys of Students
The second part of this section on student effects contains findings from surveys of students
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attending classes of teachers surveyed for this study. Findings are grouped by students’ responses
in three areas: readiness and expectations; delivery of instruction; and investment in learning.

Readiness and Expectations. The first set of findings presented in this section represent
students’ responses to survey questions regarding their readiness for and expectations of the
physics class they took during the  1997–98 academic year. A summary of their responses is
presented in Tables 5.3 through 5.5.

Grade level when class should be offered. Table 5.3 compares students’ initial opinions about
when the class they took should be offered to students with opinions they held at the end of the
1997–98 academic year.

Table 5.3 Grade Level to Offer Class

When Class Should be Offered:

Fall 1997 survey

Percentage of students
in C3P classes

n=863

Percentage of students
in non-C3P classes

n=286

Grade 9 or 10 14 14

Grade 11 or 12 55 50

Whenever student is ready 31 36

Spring 1998 survey           n=790               n=264

Grade 9 or 10 4 7

Grade 11 or 12 67 59

Whenever student is ready 29 34

Difficulty level of required math. When surveyed in fall 1997, students were asked whether they
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thought the math for the class would be easy, okay, or difficult. The following spring, they were
asked to rate their ability to handle the math required for the class they took. In fall 1997, 88
percent of the 844 students in all classes said that they thought the math would be easy or okay,
whereas 12 percent said they thought it would be difficult. When surveyed again in the spring, 85
percent of students in C3P classes indicated that they were able to handle the math for the class,
whereas 91 percent of students in non-C3P classes said they could handle it. Results are shown in
Table 5.4 for students whose grade levels are known.

Table 5.4. Student Outcomes by Grade Level.

Grade Level

Percentage of students in
C3P classes who could

handle the math

Percentage of students
in non-C3P classes who
could handle the math

Grade 9 or 10
n=48

79
n=28

93

Grade 11 or 12
n=688

85
n=98

94

Homework. When surveyed in fall 1997, students were asked how many hours of homework they
expected to do for their class. Their average response was six hours per week. When surveyed
again in spring 1998, students indicated how many hours of homework they had done. Their
responses are shown in Table 5.5.

Table 5.5. Hours of Homework per Week Reported by Students in Spring 1998.
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Hours of Homework per Week

Percentage of
C3P students

n=787

Percentage of
non-C3P students

n=262

Less than 1 hour 41 44

1 to 2 hours 28 26

2 to 4 hours 23 24

4 to 6 hours 6 5

More than 6 hours 1 1

Delivery of Instruction. The second set of findings presented in this section represent students’
opinions about how they were instructed. A summary of their responses is presented in Tables 5.6
through 5.10.

Nature of instruction. In the 1997 fall survey, students were asked whether they thought they
would enjoy learning the class material. Of the 1,193 students responding, 53 percent said yes. On
the 1998 spring survey, 78 percent of the 797 student respondents in C3P classes indicated that
they had enjoyed the learning. In non-C3P classes, 75 percent of the 264 student respondents said
they had enjoyed it.

On the 1997 fall survey, students were asked whether they thought the labs and activities would
be fun. Sixty-nine percent of all students said yes. On the 1998 spring survey, 85 percent of
students in C3P classes indicated that the labs and activities had been fun. In non-C3P classes, 75
percent said labs and activities had been fun.

Students were also asked about the pace and difficulty level of instruction. Tables 5.6 and 5.7
contain their responses.
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Table 5.6. Difficulty Level of Instruction.

Questionnaire Item: What did you think
about the difficulty level of concepts and
materials in this class?

Percentage of
students in C3P
classes agreeing

n=789

Percentage of
students in non-C3P

classes agreeing
n=261

Most of it I already knew. 4 5

Most of it was easy to understand. 25 30

It was about right. 40 40

Most of it was difficult to understand. 23 18

I was lost a lot of the time. 8 7

Table 5.7. Pace of Instruction.

Questionnaire Item: What did you think
about the pace at which concepts were
presented in this class?

Percentage of
students in C3P
classes agreeing

n=786

Percentage of
students in non-C3P

classes agreeing
n=263

In general, too much time was spent on
individual concepts.

2 4

Usually it was okay but sometimes too much
time was spent on individual concepts.

14 15

It was about right. 44 46

Usually it was okay but sometimes too little
time was spent on individual concepts.

30 26

We often moved on to a new concept before
we understood the last one.

10 8
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Table 5.8 provides additional information regarding the instruction’s format from the student’s
viewpoint, gathered from the 1998 spring survey.

Table 5.8. Format of Instruction.

Questionnaire Item

Percentage of
students in C3P
classes agreeing

n=774

Percentage of
students in non-C3P

classes agreeing
n=269

In this class, my role was to make observations
and try to understand and explain what I
observed, whereas the teacher’s role was to
guide learning rather than provide answers.

85 84

Presentation of new concepts usually began
with hands-on experiences, explorations, or
demonstrations.

79 70

Half or more of class time was spent for
student-based activities (explorations, lab,
problem-solving, group work, research).

46 40

Half or more of class time was spent using the
textbook (going over problems, discussing
written materials, analyzing diagrams and
graphs).

53 58

Efficacy of instruction. The spring 1998 questionnaire contained items related to the efficacy of
instructional elements and materials for promoting student learning. Students’ responses to these
items are portrayed in Tables 5.9 and 5.10.

Table 5.9. Efficacy of Instructional Elements for Student Learning.
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Questionnaire Item

Percentage of
students in C3P
classes agreeing

n=774

Percentage of
students in non-C3P

classes agreeing
n=269

Most vocabulary used was clear to me. 75 80

Most demonstrations helped me learn. 88 83

Most hands-on lab activities helped me learn. 83 76

In this class I learned that some of my beliefs
about physics/physical science were actually
misconceptions or mistaken ideas.

56 63

For most of what we learned, there was a
connection to everyday life, to the history of
science, or to other subjects.

76 68

What I learned in this class will help me with
future studies or career plans.

57 57

I understood most of the physics/physical science
taught in this class.

72 79

I think I will retain most of what I learned in this
class.

56 57

Also on the spring 1998 survey, students were asked to identify materials that helped them
understand concepts. Table 5.10 contains a summary of their responses.

Table 5.10. Materials Helpful to Students in Understanding Concepts.
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Questionnaire Item: Which of these materials
were most helpful to you in understanding
concepts?

Percentage of students in C3P classes
indicating that material was helpful

n=681

Computer-based lab materials (ULIs, CBLs, video
capture systems)

23

CD-ROM informational materials14 6

Printed material or handouts 50

Internet resources 4

Textbooks 44

Videotapes 62

Other 19

indicated that their teacher was most helpful to them for understanding concepts. Specific ways
teachers helped them were by providing explanations, demonstrations, or individual assistance or
by leading class discussions and going over homework problems. Nearly 40 percent of students
named hands-on experiences such as labs, experiments, or explorations as being most helpful.
Another 10 percent indicated that individual peers or study groups were most helpful.

                                               
14Three-quarters of  students in C3P classes indicated that they have access to a computer

with a CD-ROM part time or all the time.

Investment in Learning. Student were also asked about their responses to instruction in the
physics-related class they attended during the 1997–98 academic year. Student effects indicators
examined in this section are attendance, performance, and intention to continue studying science.

Attendance. Students were asked about their attendance on the spring 1998 survey. Eighteen
percent of students in C3P classes said they had missed fewer classes than usual, whereas 11
percent said they had missed more classes. In non-C3P classes, 15 percent said they missed fewer
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classes than usual; nine percent said more. Fifty-five percent of students in C3P classes indicated
that they were excited about attending class, whereas 45 percent said that they were not. In non-
C3P classes, 57 percent of students indicated that they were excited about attending class,
whereas 43 percent said that they were not. Students in C3P classes responding to an open-ended
questionnaire item named other students or friends in the class and lab experiments (referred to by
one student as “weird stuff”) as the two elements that made them more excited about attending
class. A few others named the teacher and the use of computers or videotapes.

Students’ ratings of activities for improving the class are given in Table 5.11.

Table 5.11. Activities Students Say would Improve the Class.

Type of activity

Percentage of students in C3P
classes picking this item

n=793

Percentage of students in non-
C3P classes picking this item

n=262

More textbook time 15 8

More computer-based time 24 19

Better lab equipment 39 45

Other 26 30

Note for Table 5.11: Students selected all activities they thought would improve the class;
therefore, percentages reflect multiple responses.

Ninety-eight students responded to an open-ended questionnaire item asking what they thought
would most improve the class. A quarter indicated that more teacher explanation, demonstration,
or individual assistance to students would improve the class. Another 20 percent said hands-on
experiences such as labs or explorations would help. Fifteen percent would like to have clearer
explanations or “better teaching.” Lesser numbers of students named more time spent on the
subject, more in-class discussions, more partner and group work, fewer videotapes, better lab
equipment, or more time using textbooks or computers as elements that would improve the class.

Performance.15 The average of student responses reported on the fall 1997 survey indicated that
their usual grades in science and in math were B+. On the spring 1998 survey, students were
asked to predict their final grade in the class they were taking. The average response in both

                                               
15Student performance as measured by physics achievement tests is discussed in the next

section.
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groups—students in C3P classes and in non-C3P classes—indicated that students expected to
receive a B for the physics-related course they were currently taking. In C3P classes, 20 percent of
students said their performance was better than expected, whereas in non-C3P classes, 18 percent
said so. Twenty-eight percent of students in both groups said their performance was not as good
as expected.

Intent to continue the study of science. On the fall 1997 survey about half of students indicated
that they planned to take additional science classes while still in high school. When surveyed again
in spring 1998, 254 (34 percent) in C3P classes indicated that they would take additional science
classes and 107 (41 percent) in non-C3P classes said they would. Reasons students picked for
taking or not taking additional science classes are shown in Table 5.12.

Table 5.12. Reasons Students Picked for Taking or Not taking Additional Science Classes.

Reasons for Taking Additional Courses

Percentage of
students in C3P

classes
n=250

Percentage of
students in non-

C3P classes
n=101

Additional classes are required. 16 10

This class got me excited about learning more science. 10 7

I was going to continue taking science classes anyway. 73 84

Reasons for Not Taking Additional Courses n=487 n=143

 No more classes are required. 9 9

After taking this class, I prefer not to continue in
science.

13 3

I will graduate. 79 87

On the fall 1997 survey, the vast majority of students (808) indicated that they planned to go to a
college or university. Among those, two percent said they wanted to major in physics and 33
percent in another science. When surveyed again in spring 1998, two percent in C3P classes again
said they would major in physics and 38 percent in another science.

Findings from Testing of Students
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At the beginning of the 1997–98 academic year, mentors were instructed to administer two
physics achievement tests to students. The first test, the Force Concept Inventory (FCI), was to
be given twice, once at the beginning of the year (pre-instruction) and again after the unit on
forces was taught (post-instruction). The second test, the Mechanics Baseline Test (MBT), was to
be administered after the unit on mechanics (post-instruction only). As was true with surveys of
students, each mentor was responsible for administering the two FCIs and the MBT to a class of
his or her own as well as to a class belonging to a workshop participant. In addition, a few
mentors administered the tests to students in control group classes.16

In this section, average scores for the two administrations of the FCI and for the MBT are
contrasted for groups of students whose teachers implemented C3P and those whose teachers did
not.17 Scores are further disaggregated by several variables: student age, race or ethnicity, ability
level, socioeconomic status, and gender. Tables 5.13 through 5.18 contain information about
student test scores.

Table 5.13. Test Scores of All Students.

Pre-Instruction
FCI

Post-Instruction
FCI

Gain pre-test
to post-test

                                               
16As explained in the Study Methods section of this report, eight C3P mentors selected

teachers and their classes to serve as a control group for this study. Criteria for selecting control
group classes were similarity of students in the classes to those in the mentors’ classes in terms of
age, ability, race/ethnicity, and socioeconomic status. Control group teachers did not attend C3P
workshops or implement C3P in their classes.

17There are 30 items on the FCI and 26 items on the MBT.
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Pre-Instruction
FCI

Post-Instruction
FCI

Gain pre-test
to post-test

C3P classes               
n=1056

7.9 12.6 +4.7

Non-C3P classes        n=361 8.00 11.9 +3.9

Mechanics Baseline Test scores for all students tested in C3P classes averaged 8.23; scores for all
students tested in non-C3P classes averaged 8.27.

Table 5.14. Test Scores of Students by Grade Level.

C3P Classes

Grade Level
Pre-Instruction

FCI
Post-Instruction

FCI
Gain pre-test
to post-test

Grades 9 and 10                 n=364 7.5 12.4 +4.9

Grades 11 and 12               n=677 8.1 12.9 +4.8

Non-C3P Classes

Grades 9 and 10                 n=40 7.4 11.1 +3.7

Grades 11 and 12               n=234 7.9 12.2 +4.3

Table 5.15. Test Scores of Students by Race/Ethnicity.
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C3P Classes

Race/ethnicity
Pre-Instruction

FCI
Post-Instruction

FCI
Gain pre-test
to post-test

White                                 
n=651

8.2 13.5 +5.3

Non-white18                       
n=305

6.5 9.5 +3.0

Non-C3P Classes

White                                 
n=219

8.1 12.2 +4.1

Non-white19                         
n=61

7.2 10.3 +3.1

MBT scores for white students in C3P classes averaged 8.7; whereas scores for non-white
students in C3P classes averaged 7.1. MBT scores for white students in non-C3P classes averaged
7.6; whereas scores for non-white students in non-C3P classes averaged 9.8.

                                               
18Among non-white students, the largest gains were made by Asian and Native American

students (+3.8 and +3.5). The smallest gains were made by Latinos and African-American
students (+2.7 and +2.6).

19Samples for single non-white racial/ethnic student groups are too small for individual
reporting.
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Table 5.16. Test Scores of Students by Ability Level.

C3P Classes

Ability level
Pre-Instruction

FCI
Post-Instruction

FCI
Gain pre-test
to post-test

Low ability20                       n=55 9.6 14.1 +4.5

Average ability                   n=525 7.0 11.2 +4.2

High ability21                      n=88 6.9 14.8 +7.9

Non-C3P Classes

Low ability                       n=0

Average ability                 n=65 7.6 12.6 +5.0

High ability                       n=67 8.8 13.8 +5.5

MBT scores for low-ability students in C3P classes averaged 8.5, for average ability students, 8.3,
and for above-average ability students, 9.7. MBT scores for average ability students in non-C3P
classes averaged 8.0, for high-ability students, 9.4.

                                               
20The low ability category was derived from teachers’ ratings of students in their classes as

having low or low-average ability.

21The high ability category was derived from teachers’ ratings of students in their classes
as having high or high-average ability.
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Table 5.17. Test Scores of Students by Socioeconomic Status.

C3P Classes

Socioeconomic
status

Pre-Instruction
FCI

Post-Instruction
FCI

Gain pre-test
to post-test

Low SES22                          n=76 8.5 12.8 +4.3

Average SES                     
n=456

7.6 11.6 +4.0

High SES23                        
n=141

6.6 14.3 +7.7

Non-C3P Classes

Low SES                            n=0

Average SES                     
n=101

8.2 15.5 +7.3

High SES                           n=46 7.5 8.0 +0.5

MBT scores for low SES students in C3P classes averaged 7.6, for average SES students, 8.5, and
for above-average SES students, 9.6. MBT scores for average SES students in non-C3P classes
averaged 10.0, for high SES students, 6.7.

                                               
22The low-SES category was derived from teachers’ ratings of students in their classes as

low or low-average SES.

23The high ability category was derived from teachers’ ratings of students in their classes
as high or high-average SES.
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Table 5.18. Test Scores of Students by Gender.

C3P Classes

Student Gender
Pre-Instruction

FCI
Post-Instruction

FCI
Gain pre-test
to post-test

Male                                  n=516 9.2 14.3 +5.1

Female                              n=534 6.6 11.1 +4.5

Non-C3P Classes

Male                                  n=149 9.4 13.5 +4.1

Female                              n=147 6.5 10.4 +3.9

Mechanics Baseline Test scores for male students in C3P classes averaged 8.8; whereas scores for
female students in C3P classes averaged 7.7. MBT scores for male students in non-C3P classes
averaged 8.9; whereas scores for female students in non-C3P classes averaged 7.4.

Summary of Student Effects Findings

Student effects were examined in this study in three ways: from the teacher perspective and from
the student perspective, via surveys; and by students’ performance on tests.

Teacher Perspective. Teachers responded to items on the fall 1997 and spring 1998
questionnaires pertaining to the effects on students of the curriculum they used in their physics-
related classes.

Appropriateness of the curriculum for all students. According to mentors’ and workshop
participants’ responses to questionnaire items on student achievement, more than 80 percent
agreed that the scope of the Starter Pak is adequate as a basic conceptual curriculum for all
students. More than 96 percent of both groups agree that C3P is equally appropriate for male and
female students and for students of all racial and ethnic groups. More than 80 percent of mentors
and 72 percent of workshop participants said that C3P accommodates students needing “re-teach”
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materials.

Relevance of C3P to student interests and goals. Approximately 90 percent of mentors and
workshop participants agreed that C3P materials and activities engage student interest and relate
to students’ future work or study goals. More than 80 percent reported that students were likely
to attend class, stay enrolled until the end of the year or semester, and complete assignments and
participate in labs and other activities.

Teachers unfamiliar with C3P24 were asked the same questions about the curriculum they used in
their classrooms for instruction in physics-related courses. In most instances they characterized
their curriculum’s effects on students in a manner similar to the way mentors and workshop
participants did for C3P. In two areas, however, there were differences: only 78 percent of
teachers unfamiliar with C3P said that the materials and activities of their curriculum engaged
students' interest. Moreover, only 74 percent said that their curriculum related to students’ future
work or study goals.

Student Perspective.  Students responded to items on the fall 1997 and spring 1998
questionnaires pertaining to of the curriculum used in their physics-related classes.

Readiness and expectation. Students were asked in fall 1997 when they thought the physics-
related course they were taking should be offered to students. At that time about half of students
said they thought students in grades 11 or 12 should take the course. Another third said students
should be allowed to take it whenever they were ready, and the rest said it should be offered in
grade 9 or 10. When resurveyed in spring 1998, the number of students saying the course should
be offered in grades 11 or 12 had risen by roughly 10 percentage points, both in classes where
C3P was implemented and in classes where it was not. For both groups, there was a
corresponding drop in the number of students saying that the course should be offered in grades 9
or 10. Approximately one-third of students in both groups still said that students should be
allowed to take the course whenever they were ready. 

In fall 1997, 88 percent of students said they thought the math for the physics-related course they
were taking would be easy or okay. When resurveyed in spring 1998, 85 percent of students in
classes where C3P was implemented said they were able to handle the math for the course,
whereas 91 percent of students in non-C3P classes said they could handle the math.

When surveyed in fall 1997, students estimated that they would average six hours per week of
homework for the physics-related course they were taking. Their responses to the spring 1998
survey revealed similar patterns among students in C3P and non-C3P classes: more than 40
percent said they did less than one hour per week, slightly more than a quarter said they did one
to two hours, and slightly less than a quarter did two to four hours. Only six or seven percent said
                                               

24The group “teachers unfamiliar with C3P” includes control group teachers, as well as
workshop participants and new mentors responding to the fall 1997 survey.
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they did more than four hours of homework per week.

Delivery of instruction. When surveyed in fall 1997, slightly more than half of students said they
thought they would enjoy learning the material in their physics-related course. When resurveyed in
spring 1998, about three-quarters of students in C3P classes and non-C3P classes said they had
enjoyed the learning. In fall 1997, slightly more than half of students said they thought labs and
activities would be fun. When resurveyed in spring 1998, 85 percent of students in C3P classes
indicated that labs and activities had been fun. In non-C3P classes, 75 percent said they thought
labs and activities would be fun.

When asked in spring 1998 about the difficulty level of the course they were taking, 40 percent of
students in both C3P classes and non-C3P classes said that it was about right. In C3P classes, 29
percent of students said it was easy, whereas in non-C3P classes 35 percent said so. In both types
of classes, roughly 45 percent of students agreed that the pace at which concepts were presented
was about right. In C3P classes, 40 percent said they thought that sometimes too little time was
spent on individual concepts. In non-C3P classes, 34 percent said so.

Students in both types of classes were equally likely to agree (85 percent) that their role was to
make observations and try to understand and explain what they observed, while the teacher’s role
was to guide learning rather than to provide answers. However, students in C3P classes were
more likely than students in non-C3P classes to say that presentation of new concepts usually
began with hands-on experiences, explorations, or demonstrations (79 percent as opposed to 70
percent) and that half or more of class time was spent for student-based activities such as
explorations, labs, problem-solving, group work, or research (46 percent as opposed to 40
percent). Students in non-C3P classes were slightly more likely than students in C3P classes to say
that half or more of class time was spent using the textbook for activities such as going over
problems, discussing written materials, and analyzing diagrams and graphs (58 percent as opposed
to 53 percent).

Although two-thirds to nearly 90 percent of students in both types of classes agreed that hands-on
lab activities and demonstrations had helped them learn and that there were connections to
everyday life, to history, or to other subjects, students in C3P classes were more likely than
students in non-C3P classes to agree. A majority of students in both types of classes agreed that
the vocabulary was clear, they understood most of what was taught, and they had learned that
some of their beliefs were actually misconceptions. In these instances, however, students in non-
C3P classes were more likely than students in C3P classes to agree. Over half of students in both
groups agreed they would retain most of what they learned in the class and that the learning
would help them with future studies or career plans.

Materials named by students in C3P classes as most helpful in understanding concepts were
videotapes (62 percent), printed materials or handouts (50 percent), textbooks (44 percent), and
computer-based lab materials such as ULIs, CBLs, and video capture systems (23 percent).
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Investment in learning. Students in both types of classes were slightly more likely than to say that
they had missed fewer classes than usual (about 17 percent) than to say they had missed more
classes than usual (about 10 percent). They were also about equally likely to say they were excited
about coming to class (about 56 percent). More students in non-C3P classes said that better lab
equipment would improve the class (45 percent as opposed to 39 percent); whereas students in
C3P classes were more likely than those in non-C3P classes to want more computer-based time
(24 and 19 percent, respectively) and more textbook time (15 and 8 percent).

In fall 1997, students in both types of classes said their usual grades in math and science courses
averaged B+. By spring 1998, the average grade expected by students in both groups was B. In
both groups, 28 percent of students said their performance was not as good as expected, whereas
roughly 20 percent said it was better than expected.

Fewer than half of students in both groups planned to take additional science courses (in the vast
majority of cases, because the students were seniors). Among those planning to take more science
courses, students in C3P classes were more likely to agree than students in non-C3P classes that
the class they were taking had got them excited about learning more science (10 and 7 percent.
However, students in C3P classes were also more likely to agree than students in non-C3P classes
that, after taking their present physics-related class, they preferred not to continue in science (13
and 3 percent). Students’ post-graduation plans did not change from the fall to spring survey: two
percent of students in both types of classes said they plan to study physics in college; about one-
third, another science.

Results of Student Testing. Students were tested three times for this study. The first test
administration was in fall 1997 when students took the Force Concept Inventory (FCI) as a pre-
instruction baseline test. The FCI was readministered in spring 1998. The Mechanics Baseline
Test (MBT) was administered in spring 1998, post-instruction only.

Force Concept Inventory. The average score for students in C3P classes on pre-instruction FCI
was 7.9 items out of 30. The average score for students in non-C3P classes was 8.0. Post-
instruction FCI scores were 12.6 for students in C3P classes and 11.9 for students in non-C3P
classes. The average gain for students in C3P classes was 4.7 items correct; for students in non-
C3P classes, 3.9 items.

When FCI scores were disaggregated by grade level, gains in scores of students in C3P classes
were larger than gains of students in non-C3P classes both at Grades 9 and 10 and at Grades 11
and 12. The largest gain was observed in scores of ninth- and tenth-graders in C3P classes (+4.9
items); the smallest; in scores of ninth- and tenth-grade students in non-C3P classes (+3.7).
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When FCI scores were disaggregated by race/ethnicity, gains in scores of students in C3P classes
were larger than gains of students in non-C3P classes for white students but not for non-white
students. The largest gain was observed in scores of white students in C3P classes (+5.3 items).
The smallest gains were observed in scores of non-white students in both types of classes (+3.0
for students in C3P classes and +3.1 for non-white students in non-C3P classes).

When FCI scores were disaggregated by ability level,25 the largest gain was observed in scores of
high-ability students in C3P classes (+7.9). The smallest gain was observed in scores of average-
ability students in C3P classes (+4.2). Gains of low-ability students in C3P classes were higher
(+4.5) than those for average-ability students.

When FCI scores were disaggregated by socioeconomic status (SES),26 the largest gains were
observed in scores of high-SES students in C3P classes (+7.7) and in scores of average-SES
students in non-C3P classes (+7.3). The smallest gain was observed in scores of high-SES
students in non-C3P classes (+0.5).

When FCI scores were disaggregated by gender, gains in scores of male students were larger than
gains in scores of female students in both types of classes. The largest gain was observed in scores
of male students in C3P classes (+5.1 items). The smallest gain was observed in scores of female
students in non-C3P (+3.9). Gains made by female students in C3P classes (+4.5) were greater
than gains made by male students in non-C3P classes (+4.1).

Mechanics Baseline Test. Viewed in the aggregate, MBT scores for students in C3P classes and
non-C3P classes were nearly identical: the average score for C3P classes was 8.23 out of 26 items
and for non-C3P, 8.27. In C3P classes, MBT scores for students in Grades 11 and 12 were higher
by 0.8 points than scores of students in Grades 9 and 10. In non-C3P classes, there were too few
scores for students in Grades 9 and 10 to make a comparison.

When disaggregated by race/ethnicity, non-white students in non-C3P classes outscored all others
on the MBT. Their scores averaged 1.1 points higher than those of white students in C3P classes.
White students in C3P classes outscored white students in non-C3P classes by an average of 1.1
points. The lowest MBT scores for any group were for non-white students in C3P classes.

The highest MBT scores among students of different ability groups were those of higher-ability

                                               
25No non-C3P teacher in the sample identified a class as low-ability.

26No non-C3P teacher in the sample identified a class as low-SES.
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students in C3P classes, who outscored higher-ability students in non-C3P classes by 0.3 points.
Lower-ability students in C3P classes outscored average-ability students in C3P classes by 0.2
points and in non-C3P classes by 0.5 points.

The highest MBT scores among students of different socioeconomic status (SES) groups were
those of average-SES students in non-C3P classes, who outscored higher-SES students in C3P
classes by 0.4 points and average-SES students in C3P classes by 1.5 points. Lowest scores were
for higher-SES students in non-C3P classes.

MBT scores were nearly identical for males in C3P and non-C3P classes. Females in C3P classes
scored an average of 1.1 points below males; whereas in non-C3P classes, the gap averaged 1.5
points.
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Conclusions and Recommendations

The Texas Center for Educational Research (TCER) conducted a yearlong evaluation study of
Comprehensive Conceptual Curriculum for Physics (C3P), a physics education program
originating at the University of Dallas and funded by the National Science Foundation. The study
involved a total of 173 teachers and 1,457 students and took place during the 1997–98 academic
year. TCER researchers utilized surveys, tests, interviews, and document analysis in the study.

Four broad research questions guided TCER’s evaluation of C3P. Conclusions and
recommendations for each question are based on findings presented in the previous section.

1. What has been the outcome of efforts to disseminate C3P?

Conclusions:

A majority of mentors held dissemination workshops during the 1997–98 academic year.
Their efforts resulted in a 466 percent increase in the number of teachers qualified to use
C3P. C3P is now available in more than two-thirds of U.S. states and was used to instruct
an estimated 8,000 students that year.

The average workshop duration was 12 days or 62 hours. In general, participants had high
praise for mentors’ presentations and assistance. The main obstacle to dissemination was
related to lack of time—for mentors, time for planning, preparation, and presentation; for
their recruits, travel and professional over commitment. Although a second major obstacle
named in recruitment of teachers was lack of incentive, one-third of workshop participants
earned graduate credit in physics from the University of Dallas.

Teachers attending workshops tended to be well educated and experienced, and to work
with upper-level college-bound students in suburban public schools with low numbers of
minority students.

Recommendations:

Because the mission of C3P is to “produce a comprehensive conceptually based physics
curriculum for all high schools, usable by all teachers, and effective with all students,” it is
recommended that future dissemination efforts focus on recruiting teachers of lower grade
level courses in schools attended by increased numbers of minority students.

Because well-educated and experienced teachers tend to teach upper-level courses and to
work with college-bound students, future dissemination efforts should also target
inexperienced teachers. Thus it is recommended that C3P be made available to university
professors who teach undergraduate physics courses or science methods courses for
teacher candidates.
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Because lack of time presented a hardship for mentors in recruiting participants and
presenting workshops, and because fewer than half said that they would be able to recruit
workshop participants again from their area, it is also recommended that future
dissemination efforts involve paid sabbaticals for a few skilled mentors who are willing to
travel in order to present at conferences and to hold workshops where there are
concentrations of interested teachers.

2. What conditions support or impede implementation of C3P?

Conclusions:

Because C3P workshops did not start until August 1997, most workshop participants who
plan to implement C3P will do so during the 1998–99 academic year (many said that
summer 1998 was to be used as planning time).

Although a majority of workshop participants received (or did not need) financial support
and sufficient release or staff development time for implementing C3P during the 1997–98
academic year from their schools or districts, they anticipate less of each type of support
for the next year. Half of workshop participants do not have computers with CD-ROM in
their classrooms, and few have CBL or ULI equipment.

Recommendations:

Because, in most cases, it has been several months since workshop participants have had
contact with their mentor via the workshop sessions, it is recommended that provision be
made for them to contact some person knowledgeable about C3P during the 1998–99
school year to assist them and answer their questions as they implement C3P. This may be
accomplished with an 800 number or via the C3P web site.

In view of problems reported with the C3P CD that teachers currently have, it is also
recommended that the CD be updated—with errors corrected and links and instructions
improved—and distributed at low cost to all participants in 1997–98 workshops and to all
mentors still teaching or holding workshops.

Future implementation efforts should also focus either on provision of equipment for
teachers lacking it or on assisting those teachers in finding ways to obtain equipment.
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3. What effect does involvement in the C3P project have on teachers?

Conclusions:

Teachers using C3P agreed nearly unanimously on its value for enhancing student learning
on a conceptual level. Most also agreed that C3P contains the elements that make it
effective for organizing instruction. Few reported any difficulty correlating C3P with a
textbook or with external requirements. However, mentors are not completely satisfied
with the C3P sequence as it occurs on the CD-ROM or with the utility of the video clips
and the bridge activities; nor are they completely satisfied with the unit tests provided on
the CD-ROM.

Recommendations:

It is recommended that the video clips contained on the CD-ROM be examined in terms of
their utility and the ease with which they may be accessed.

It is also recommended that unit tests contained on the CD-ROM be improved and that
answer keys be made accessible to teachers.

4. What effect does involvement in the C3P project have on students?

Conclusions:

C3P does not seem to boost student attendance or grade performance over that reported
for non-C3P classes; nor did responses of teachers or their students to survey items
indicate many other differences in effects on students. However, more C3P teachers than
non-C3P teachers consider their curriculum materials and activities to be interesting to
students and related to their future goals; and more students in C3P classes found their
classes student-centered, with labs and activities fun and helpful for learning, and with
connections to everyday life and other subjects. On the other hand, more students in non-
C3P classes said they understood the lessons and vocabulary and had been made aware of
their science misconceptions.

Most teachers familiar with C3P said they consider the Starter Pak to be adequate as a
basic conceptual curriculum for all students. Moreover, nearly all deemed C3P appropriate
for students regardless of gender or racial or ethnic group.



74

Few students in C3P classes or in non-C3P classes said they found the math for their
physics-related course difficult, and most did much less homework than they initially
anticipated doing; however, students in both groups were less likely at the end of the
school year to say that the course should be offered to ninth- and tenth-graders than they
were at the beginning. (The fact that well over half of students responding to the survey
were upperclassmen—and were probably taught as upperclassmen—may account for this
finding.) About one-third in each group said that students should be allowed to take the
course whenever ready, and another 14 percent said it should be offered in Grade 9 or 10.

It is difficult to judge the effects on students as measured by their performance on physics
achievement tests. When scores are viewed in the aggregate, a difference of only 0.1 point
is found between C3P and non-C3P groups on the Mechanics Baseline Test (MBT).
However, C3P does seem to make a difference in student performance on the Force
Concept Inventory (FCI). As measured by average aggregate score gains from the pre-
instruction to post-instruction administrations, students in C3P classes outperformed
students in non-C3P classes by nearly a point (0.8). This gain is more impressive because
no class of students in the non-C3P testing group was identified by the teacher as low-
ability or of low socioeconomic status (SES); whereas there were several such classes in
the C3P testing group.

When disaggregated by student characteristics, results also difficult to judge. Among C3P
classes, high-ability, high-SES white male students outscored other groups on the MBT
and made the largest pre- to post-instruction gains on the FCI. However, female students
in C3P classes outscored  non-C3P females on the MBT and made greater FCI gains than 
by students of either gender in non-C3P classes. The gap between MBT performance of
high-ability and average-ability students was the same (1.4) for students in C3P classes and
in non-C3P classes.

Achievement test results do clearly indicate that C3P is appropriate for students in Grades
9 and 10: when disaggregated according to grade level, C3P students in Grades 9 and 10
outscored their non-C3P age peers by 1.2 points. Moreover, their gains were greater than
those of students in Grades 11 and 12 in either group.
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Recommendations:

When teachers familiar with C3P responded to questions about its effects on students, at
least 80 percent expressed satisfaction on every indicator except for one: only 72 percent
of workshop participants agreed that C3P accommodates students needing “re-teach”
materials (81 percent of mentors agreed). In view of this finding, it is recommended that
the next version of C3P should include additional materials of this nature. Alternatively, if
such materials are judged to be present in sufficient quantity, it is recommended that
mentors emphasize the location and use of these materials in future workshops. (Simply
stated, if there are not enough “re-teach” materials, add some; if there are, then show
participants in future workshops where they are and how to use them.)

Although mentors and workshop participants consider C3P to be appropriate for all
students, test results differed among ability, socioeconomic, gender, and racial and ethnic
groups, showing—for the most part—better outcomes for affluent white male students of
high ability. It is recommended that project directors consider redesigning some materials
to increase their effectiveness with minority students, females, and students of lower
ability or socioeconomic status. Alternatively, it is recommended that future workshops
include an emphasis on methods designed to teach these students.
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