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Abstract 

 

American secondary school students do poorly on international assessments in mathematics and 
science such as PISA and TIMSS.  One factor that contributes to this poor performance is a lack 
of secondary teachers who are highly qualified in mathematics or science. To attract more math 
and science majors to careers in education, a new education course, Changing Pedagogies in 
Math and Science Education, was developed and implemented at a liberal arts college.  The 
Changing Pedagogies course incorporated several novel features including a service learning 
component and a lecture series by local educators.  We outline the background underlying the 
course development, describe the components of the course and then discuss the results of a 
research project designed to gauge the impact of the Changing Pedagogies course on 
encouraging math and science majors to engage in education-related careers beyond their 
undergraduate tenure.  

We hope that this study of the course’s impact on math and science majors’ career paths will be 
useful to college and university communities that aim to encourage students to undertake careers 
in math and science education.  

I. Statement of Problem  

For the United States to remain economically competitive in the 21st century global economy, it 
must improve the math and science literacy of its workforce [3].  International assessments 
consistently show U.S. secondary students lagging behind their peers from other industrialized 
nations in math and science (PISA, TIMSS). The single most important factor affecting student 
performance in math and science is teacher quality [4]. Unfortunately, the present teacher 
workforce does not have enough secondary teachers who are fully qualified to teach math and 
science [1]. One aspect of the problem is that many teachers who teach math and science do not 
have appropriate certifications for these fields. Another aspect is a looming shortage of fully 
prepared math and science teachers as large numbers of teachers, the “baby boomers,” retire over 
the next decade.  

II. Background and Specific Context of the Problem.  

Beyond the national need for math and science educators, three main factors contributed to the 
creation of the Changing Pedagogies in Math and Science Education Course (henceforth referred 
to as CP) at Bryn Mawr College: (1)  a lack, in the education program, of any course offerings 
specifically focused on math and science education; (2) the emergence of the Praxis Program, the 
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College’s service-learning program that supports courses that aim to  connect theory and 
practice; and (3) the individual initiative of a mathematics professor with a strong interest in 
pedagogy.  

Bryn Mawr College (BMC), a selective women’s liberal arts college, partners with Haverford 
College (HC), to support and run a bi-college education program. The BMC/HC Education 
Program offers a wide range of courses and resources to the student body, including a minor in 
education and Pennsylvania secondary school teacher certification in a range fields, but the 
program does not offer any courses specially focused on math or science education. The 
BMC/HC Teacher Certification Program supports students throughout the certification process 
by engaging them in student teacher experiences, a senior seminar and a number of other 
preparatory activities and courses. As is typical at a liberal arts college, the certification program 
is small, with roughly five students per year becoming certified of which, on average, one 
becomes certified in math or science.  The program offers a robust minor in education; between 
2002 and 2008, an average of 20 students per year minored in education.  While the BMC/HC 
Education Program faculty is highly qualified and has a wide range of expertise, none of the 
faculty has specific expertise in math or science education.  

In the mid-1990s, Bryn Mawr College undertook an institutional self-study. One of the 
recommendations of the self-study was to strengthen ties between the College and the 
surrounding community (broadly defined). This recommendation led to the creation of a 
Community Service Office, which in turn helped to develop a service-learning initiative, called 
the Praxis Program. Courses designed as Praxis courses have a field component in which 
students deepen their understanding of the academic content of their course by working with a 
community partner. Dr. Victor Donnay, then Associate Professor of Mathematics at Bryn Mawr, 
participated in the development of the Praxis Program as a member of its steering committee.  

Concurrent with serving on the Praxis Steering Committee, Donnay become more aware of 
developments in K-12 mathematics education. Donnay’s children were attending an elementary 
school that had successfully adopted the Everyday Math Program, developed by the University 
of Chicago (http://everydaymath.uchicago.edu/). In addition, the school district was starting the 
process of implementing the Interactive Mathematics Program (IMP) at the high school level. 
This implementation was being supported by a National Science Foundation (NSF) funded 
regional mathematics reform organization, The Greater Philadelphia Secondary Mathematics 
Project. Both curricula were developed with funding from the NSF, are inquiry-based and use 
challenging problems that make connections to the real world. Donnay was impressed with the 
way these curricula presented mathematics as a creative, vibrant undertaking involving 
investigation and exploration, an approach that was consistent with his teaching style and 
philosophy. Although not formally trained in education, Donnay had a strong interest in 
education and used a variety of non-lecture approaches including Cooperative Learning, 
computer labs and student projects and presentations in his college-level mathematics courses. 
Inspired by his children’s experiences with the Everyday Math program, he revised the final 
project he assigns in his Multivariable Calculus course to make it more open-ended so that 
students could connect their mathematical and non-mathematical interests.  

A math major at Bryn Mawr was among the first cohorts of high school students in the region to 
follow the IMP curriculum. Donnay was impressed by her independent and self-reliant learning 
style and wondered how much of those skills could be attributed to her IMP experience. Through 
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this student, Donnay met members of The Greater Philadelphia Secondary Mathematics Project 
(mentioned above) and learned more about their work to reform mathematics education.  

As a result of these activities, Donnay developed a Praxis course on math and science education 
that would expose math and science majors to these new developments that he had found so 
exciting.  

III. Project Rationale and Project Description 

This project has two components: (A) overview of the design and implementation of the course; 
(B) research into the effectiveness of the course in meeting its goals of attracting math and 
science majors into careers in education.  

A. Changing Pedagogies Course Design and Implementation.  

In spring 2001, Donnay received a course development grant from Bryn Mawr’s 
Praxis Program to develop and teach an initial version of the course Changing 
Pedagogies in Math and Science Education. In later years, Donnay received funding 
from the Math Science Partnership of Greater Philadelphia (MSPGP) to revise the 
course materials and to be released from teaching one of his mathematics courses so 
that he could continue to teach the Changing Pedagogies course. The course is 
classified as an elective in the Education Program.  

The goals of the course were to:  

G1. encourage math and science majors to pursue careers in math and science education, 
either at the secondary level or at the post-secondary level;  
 

G2. provide a focused experience in math and science education for those students already 
targeting careers in education; and 
 

G3.  prepare students to be future advocates for educational reform.    
 

B. Research Study of the Effectiveness of the Changing Pedagogies Course.  

In 2007-2008, Donnay received funding from the MSPGP to undertake a study of the 
effectiveness of the course in achieving these goals (“Changing Pedagogies in Math 
and Science Course: Assessment of Effectiveness”), with a particular focus on goal 
(G1). Thus the study asks: 

Q1: To what extent, if at all, has the Changing Pedagogies course influenced its graduates 
to engage in careers (or other activities) related to math and science education? 

IV. Methodology 

A. Changing Pedagogies Course Design and Implementation 

i. Developing and Staffing the Course.  
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The CP course was jointly developed and taught by Donnay and a science education 
faculty member, Dr. Deborah Pomeroy, from Arcadia University, a neighboring 
institution in the Philadelphia region. Donnay used his contacts in the Greater 
Philadelphia Secondary Mathematics Project to make contact with Pomeroy. The Praxis 
grant funded the initial course development and paid for Pomeroy to co-teach the course 
with Donnay in spring 2002. Donnay taught the course as a voluntary over-load to his 
regular teaching load in the mathematics department. The goal was to offer the course 
every other year, but it was not clear how the staffing of the course was going to be 
supported in future years.  

In spring 2002, Donnay and Pomeroy, while teaching the initial offering of the course, 
became Co-Principal Investigators on a $35 million grant submission to the Math Science 
Partnership (MSP) program of the National Science Foundation. This proposal was 
declined, but they were again Co-Principal Investigators for a revised proposal that was 
resubmitted in the next round of the MSP competition and was funded as of October 1, 
2003. This $12.5 million grant funded the creation of the Math Science Partnership of 
Greater Philadelphia (MSPGP), a five-year program based at LaSalle University and led 
by Principal Investigator Joe Merlino.   

The CP course was offered again in spring 2004 and fall 2005.  Funding support from the 
MSPGP, in the form of subaward grants to Bryn Mawr, played a key role in supporting 
the course. Donnay received a course release from his regular math department teaching 
duties to teach the CP course, with the grant paying to hire a replacement to teach one of 
Donnay’s math courses.  The subaward grants also funded additional development of the 
course. Pomeroy continued to co-teach the course with Donnay but in these versions, the 
course also served as a graduate course for students in Arcadia’s education program and 
was part of her regular teaching load.  

In spring 2008, Donnay taught the course by himself and it was aimed at just Bryn Mawr 
and Haverford undergraduates. This time, the course counted as part of his regular 
teaching load and did not require any grant support. He hopes to continue teaching the 
course as part of his regular teaching duties on an alternating year basis, although the 
feasibility of this will depend on the evolving staffing situation in the math department.  

ii. Course Components: 

a. Class Meetings:  

The course met one evening a week for three hours. This single meeting left the students 
with more time during the day to allow them to carry out their Praxis field placement. 
The class meetings were split into two parts. The first half of each meeting was a 
presentation by guest lecturers who were practitioners in various aspects of math and 
science education. The second half of the class was a reflection session in which students 
discussed the readings, the lectures and their field placement experiences.  

In the most recent offering of the course (spring 2008), this structure was modified so that 
there were guest presenters for only half the classes, thereby giving more time for 
classroom discussion.   
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b. Praxis Field Placement:  

The Bryn Mawr and Haverford students in the course each had a placement with a host 
teacher who was involved in some aspect of pedagogical change in math or science. 
Typically a student would go to her field placement twice a week and spend two hours 
per visit in her placement class. A staff member from the Praxis office worked with the 
course instructor to develop and to handle the logistics of the placement.  

The host teachers were invited to attend the lecture series, for which they would receive 
continuing education credit, and some of the teachers were invited to be presenters in the 
lecture series.  

c. Assignments:  

Students had readings, wrote short reflection papers about the readings as well as several 
papers, kept a reflective journal about their field placement and then had a final project in 
which they integrated their field experiences with the material from the classroom 
component of the course. 

 
B. Assessment of Course Effectiveness 

 
This study aims to assess the extent to which the course achieved its goal of interesting 
students in careers in math and science education by gathering information about student 
careers trajectories, personal philosophies and extra-curricular activities. In particular the 
study asks the question: 

To what extent, if at all, has the Changing Pedagogies course influenced its graduates 
to engage in careers (or other activities) related to math and science education? 

The research project took the form of a two-part study, approved by the College’s 
Institutional Review Board (IRB), that involved both a web-based survey and a follow-up 
phone interview.  
 
Informed by the aforementioned course objectives, a web-based survey was developed 
for the Bryn Mawr and Haverford students who had taken the course. There were two 
versions of the survey; one for those students who were still undergraduates (three) and 
one for those who had graduated (38). All those students for whom we had contact 
information (38 out of the 41) were contacted by email and invited to take the web-based 
survey.  
 
Those students who had graduated were asked at the end of the web-based survey if they 
were interested in participating in a follow-up phone interview, in which case they would 
be contacted by email with more information. Students who had not yet graduated were 
not asked to participate in the phone interview.  
 
If a subject agreed to participate further and the subject’s responses to the survey 
indicated that since graduation he/she had had further involvement with math, science or 
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education, then the subject would be eligible for the phone interview. Whether all such 
eligible candidates would be contacted, or only a subset of them, was going to be decided 
by the researchers based on the size of this eligible group.  The group turned out to be 
relatively small and the researchers decided to contact all eligible participants about 
participating in the phone interview.  
 
For the cohort of students who took the course while the research project was underway 
(in the spring of 2008), the researchers modified the survey to put it in the form of a pre- 
and post-course questionnaire, which was administered in a web-based form.   
 
While the web-based survey consisted of mainly quantifiable questions, the phone 
interviews intended to capture a more nuanced story about the student experiences in 
hopes of putting the two in dialogue with each other during the data analysis process.  
 
The research team was led by Professor Victor Donnay and included the Bryn Mawr 
College Civic Engagement Office’s (CEO) Research Associate Amanda Root and CEO 
Program Coordinator Julie Zaebst. To prevent a conflict of interest between Donnay’s 
role as instructor in the course, which might bias student responses, and his role as 
researcher, the survey collection work was handled by Root and Zaebst, who removed 
any potentially identifying information from the data before Donnay was given access to 
it. Potential study participants were made aware of this arrangement.   
 
The assessment tools were designed by the research team through a series of discussions, 
which included consideration of course objectives and the variety of career paths students 
may have taken during college and post graduation.  
 

V. Results 

A. Response Rate 

The Changing Pedagogies course has been taught four times (spring 2002, spring 2004, fall 2005 
and spring 2008). Three groups of Bryn Mawr and Haverford students were identified as 
potential respondents and were categorized as follows:  

• Alumnae – those who took the course and had graduated as of fall 2007. 

• Undergraduates – those who took the course and had not yet graduated as of fall 
2007. 

• Pre/Post undergraduates – those taking the course in spring 2008.  

 Between 2002 and 2008, 51 Bryn Mawr and Haverford undergraduates took the Changing 
Pedagogies course (see Table 1). Of these 51 students, there were 38 alumnae, three 
undergraduates and 10 pre/post undergraduates. Out of the 38 alumnae, 35 were contacted and 
17 completed the web-based survey. Out of the three undergraduates, two completed the survey.   

Out of the 17 alumnae who completed the web-based survey, 14 indicated a willingness to be 
contacted via email about a follow-up phone interview. It is notable that all 14 respondents had 
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some involvement in math, science or education post graduation. Thus, all of these respondents 
met the criteria to be eligible to participate in the follow-up phone interview. Since the size of 
this group was small, the researchers decided to invite, via email, all members of this group to 
participate in phone interviews.  Nine out of 14 took part in the phone interviews.  

All 10 of the pre/post undergraduates were sent the pre- and post-test. Eight took the pre-test and 
three took the post-test. Since this latter number was so small, we have not included an analysis 
of the pre/post undergraduate data in this report.  

Table 1: Enrollment Data  

 

Cohort   #BMC/HC 
Undergrads 

# Receiving 
Certification 

# Minoring in 
Education 

Spring 2002  13  1*  2 

Spring 2004  15  1  2 

Fall 2005  13  1  7 

Spring 2008  10  1**   1**  

  

* Indicates person was enrolled in the 5th year program and was not an undergraduate.  

** Indicates a student in the Class of 2009 intending to certify or minor. 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B. Survey Content and Quantitative Responses  

The goals of the CP course were to: 

G1.  encourage math and science majors to pursue careers in math and science education, 
either at the secondary level or at the post-secondary level;  

G2.  provide a focused experience in math and science education for those students already 
targeting careers in education; and 

G3.  prepare students to be future advocates for educational reform.    
 
The survey first asked respondents to reflect on the value of the various course components (see 
Appendix, Table A1).  
 
In order to assess the impact of the CP course on the students’ future activities (G1), the research 
team examined the students’ post-course experiences related to math, science and math or 
science education. They split these experiences into two time periods: (i) after completing the 
course but while still an undergraduate and (ii) post-graduation. For each time period, the 
researchers created a list of activities in which the respondents might have engaged. The 
respondents were asked which of these activities, if any, they had participated in and then the 
extent to which the CP course influenced their participation.  
 

i. Undergraduate Time Period. 
 

Respondents were asked if, while still undergraduates, they had engaged in a variety of activities 
related to math or science education. The list included: 
  

• certify in education; 
• minor in education;  
• take additional education courses or non-education courses that had an education 

focus: and  
• complete an internship, an independent study course or engage in research related to 

math or science education. 
 
The research team also sought to understand if the CP course had influenced students’ decisions 
to major in math or science or to undertake research or serve as a teaching assistant or tutor in 
math or science. 
 
These questions, and the follow-up question regarding the influence of the CP course on their 
decision to undertake the aforementioned activity, were structured as follows: 
 

While an undergraduate, did you certify in education?  
 YES/NO 
 

If the respondent answered “YES,” they were then asked:  
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To what extent did Changing Pedagogies influence you to certify in education? 
 Don’t know Not at all A little  Somewhat Quite a bit 
 

The responses to this series of questions are given in Table 2. 

From Table 1, which contains data about all the students who took the course, we see that three  
out of the 41 alumnae and undergraduates students received a secondary teaching certificate in 
math or science; two upon graduation as an undergraduate, one in the 5th year program. Overall, 
there were five undergraduates and three students the 5th year who got certified in math or 
science in the years 2002 through 2008.  Thus roughly 35% of those getting certified in math or 
science over the period in question took the CP course. Out of the two survey respondents who 
reported they were certified, they indicated that the CP course did not influence them in this 
respect: they were already intending to or in process of getting certified when they took the 
course. Perhaps because fulfilling the extensive certification requirements while an 
undergraduate requires early and careful planning, only those few students who are already 
strongly committed to teaching when they enter college, or commit by the end of their freshman 
year, are able to complete certification.  

At a selective liberal arts college, one does not expect a large number of students to get certified 
to teach. Our study suggests that the CP course did little to affect the number of undergraduate 
students who graduated with certification. As we discuss in the Post-Graduation section, the 
course did seem to have an influence on students who got certified after their undergraduate 
studies.  

Eleven of the 41 alumnae and undergraduates students from the CP course minored in education; 
a program which is less demanding than certifying. Over in the years 2002-2008, there were 20 
math or science majors who minored. The two survey respondents who reported they had 
minored in education both indicated that the CP course had had some influence on their decision 
to minor.  

There were two areas in which there seemed to be some influence from the CP course. One was 
in taking additional education courses after completing Changing Pedagogies in Math and 
Science Education. Of the six respondents who indicted they had taken additional education 
courses (31 % of all respondents), four (67%) indicated that CP had had some level of influence 
on this activity. The other was working as a teaching assistant in math or science. Thirteen out of 
the 19 students (68%) engaged in this activity; three of them (23%) indicated some level of 
influence from CP.  

We had wondered whether the CP course might influence students’ choice of major. For 
example, if upon taking the course they realized they wanted to become a math teacher, then they 
would first have to become a math major. We found that taking the CP course did not impact 
students’ choice of major. Most of the students had already chosen a major by the time they took 
the CP course.
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Table 2: Undergraduate Activities 

Question: While an undergraduate, did you… Number of 
affirmative 
responses (out of 19 
total responses) 

Degree of influence 

 

Certify in education? 2  Not at all (2) 

Minor in education? 2 A little (1) 
Quite a bit (1) 

Take additional education courses after 
completing Changing Pedagogies in Math and 
Science Education? 

6 Not at all (2) 
A little (2) 
Quite a bit (2) 

Take additional courses outside the education 
department that had a focus on education after 
completing Changing Pedagogies in Math and 
Science Education? 

2 Not at all (1) 
Somewhat (1) 

Major in math? 9 Not at all (9) 

Major in science? 8 Not at all (7) 
Skipped (1) 

Complete an internship related to math/science 
education? 

5 Not at all (4) 
Quite a bit (1) 

Engage in math or science research? 11 Do not know (1)  
Not at all (9) 
A little (2) 

Complete an independent study related to 
math/science education? 

3 Not at all (2)  
Quite a bit (1) 

Engage in education research related to math or 
science? 

2 Quite a bit (1) 
Skipped (1) 

Work as a teaching assistant in math or science 
(including peer-led instruction)? 
 

13 Not at all (10) 
A little (1) 
Somewhat (2) 

Work as a tutor in math or science? 11 Not at all (11) 

Work with the Bryn Mawr Teaching and 
Learning Initiative? 

1* Quite a bit (1) 
Quite a bit (1) 

Have other experiences in math, science or 
education while an undergraduate? 

2* Not at all (1) 
Somewhat (1) 

*These numbers were out of two total respondents, as these questions were answered only by 
current undergraduates. 
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 ii. Post-Graduation Time Period 

Following the same format as above, the research team questioned respondents about their post-
graduation activities related to math, science, or education. We asked if they engaged in any of 
the following activities and to what extent their participation in the CP course influenced their 
decision to do so. We only asked respondents in the alumnae category these questions.  Among 
the education-related activities the research team examined were: 

• teach in a public school; 
• teach in a private/parochial school; 
• apply for and/or take a fellowship with the Knowles Foundation; 
• apply for and/or take a position with Teach for America, Philadelphia or New York 

Teaching Fellows, or another similar program; 
• apply for and/or take a position with AmeriCorps, the Peace Corps or other service 

programs; 
• work in an education-related job (e.g., curriculum design, after-school program, science 

museum, etc.); 
• volunteer in an education-related setting; 
• apply for and/or accept a graduate fellowship in education; 
• take graduate courses in education; 
• enroll in and/or complete an education certification program; and 
• have other experiences involving math, science or education. 

 
We also asked inquired about respondents’ activities involving math or science but distinct from 
education. For example, did they:  

 
• apply for and/or accept a graduate fellowship in math or science; and 
• take graduate courses in math or science.  
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Table 2: Post-Graduation Activities  
 
Question: After leaving Bryn Mawr or 
Haverford College, did you… 

Number of affirmative 
responses (out of 17 
total responses) 
 

Degree of 
influence  

Teach in a public school? 6 Not at all (3) 
A little (1) 
Somewhat (1)  
Quite a bit (1) 

Teach in a private/parochial school? 5 Not at all (4) 
A little (1) 

Apply for and/or take a fellowship with the 
Knowles Foundation? 

2 Not at all (2) 

Apply for and/or take a position with Teach for 
America, Philly or New York Teaching Fellows, 
or another similar program? 

3 Not at all (1) 
Somewhat (1) 
Quite a bit (1) 

Apply for and/or take a position with 
AmeriCorps, the Peace Corps or other service 
programs? 

0* n/a 

Apply for and/or accept a graduate fellowship in 
math or science? 

4 Not at all (4) 

Take graduate courses in math or science? 8 Not at all (6) 
A little (2) 

Volunteer in an education-related setting? 3 Not at all (2) 
Somewhat (1) 

Work in an education-related job (e.g., 
curriculum design, after-school program, science 
museum, etc.)? 

10 Not at all (4) 
A little (5) 
Somewhat (1) 

Apply for and/or accept a graduate fellowship in 
education? 

2 Not at all (1)  
Somewhat (1) 

Take graduate courses in education? 9 Not at all (4) 
A little (2) 
Somewhat (1) 
Quite a bit (2) 

Enroll in and/or complete an education 
certification program? 

8 Not at all (3) 
A little (2) 
Somewhat (1) 
Quite a bit (2) 

Have other experiences involving math, science 
or education? 

12 Not at all (6) 
A little (3) 
Somewhat (2) 

 

*Out of three total responses 
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We had expected to find a number of students who went on to teach at private or parochial 
schools after graduation, for which certification is not required. In our sample of 17 alumnae, 
five (29%) followed this path (including three who also taught at public schools). Of these, one 
indicated that the CP course had some influence on her decision. Somewhat surprisingly, given 
the low number of students who became certified as undergraduates, we found that six of the 17 
(35%) went on to have some experience teaching in public schools (including three who also 
taught at private or parochial schools).  50% of these alumnae indicated some influence from CP 
in their decision to engage in this activity.  Thus, a total of eight alumnae have taught or are 
currently teaching math or science in public, private or parochial schools, and half of them (four) 
indicated that the CP course influenced, to some degree, their decision to teach. 

Eight alumnae (47%) enrolled in and/or completed an education certification program after 
graduating from Bryn Mawr or Haverford College, and 55% indicated that the CP course 
influenced them in this decision.  Interestingly, three of these eight alumnae have not yet taught 
in public, private or parochial schools, so in addition to the eight alumnae who already have 
teaching experience at this time, we can expect that these three will also go on to teach, probably 
in public school settings.  This brings the total number of alumnae who have or probably will 
teach math or science to 11 out of 17 surveyed, or nearly 2/3 of the sample.   

Only two of the nine students who completed graduate-level education coursework applied for 
and/or received a graduate fellowship. This is in contrast to the students doing graduate-level 
work in math or science; four out of the eight applied for and/or received a graduate fellowship. 
This result mirrors the well-known reality that math and science students have many incentives 
to use their talents in fields other than secondary teaching. There is not yet a strong reward 
structure set up to encourage these students to go into teaching.  

Our studies suggest that the CP course can contribute to students pursuing careers in math or 
science education as well as getting certified post-graduation. The course did not seem to 
influence students to become certified while an undergraduate (as mentioned earlier). As 
certification requirements become more extensive, it is harder for students to complete them 
during their undergraduate studies. Thus, if we move towards a teacher preparation model in 
which larger numbers of future teachers complete their certification after completing their 
undergraduate studies, the value of offering a course such as CP would seem to increase.  

As noted earlier, between 2002 and 2008 there were a total of five undergraduates who received 
certification in math or science. Thus, if one only measures the number of students becoming 
certified by graduation, one severely under-reports the contribution an institution may be making 
to the national teacher pool. This under-reporting effect might be less severe at institutions with a 
stronger focus on teacher preparation. Yet at a liberal arts college, where few students certify as 
undergraduates, this may be a significant issue, as our data demonstrate. 

The MSPGP data collection program measures the number of undergraduate certifications its 
partner institutions grant, as well as its graduate degrees or certifications in education. However, 
the result of our study suggests that this approach might fail to count significant numbers of 
students who leave the college and then get certified elsewhere.  

We note that 12 of 17 (70%) of respondents indicated that they had “other experiences involving 
math, science or education” of whom five (42%) indicated some influence of the CP course. 
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These experiences included using their educational backgrounds in various related careers, such 
as renewable energy technology and finance; working as an independent math, science or SAT 
tutor; taking or auditing undergraduate courses in fields such as human development and marine 
biology; and working as a graduate teaching assistant in a science discipline. 

 
C. Phone Interview Data   
 
By doing phone interviews with nine of the alumnae respondents, we were able to inquire in 
more depth about their career paths and the influence of the CP course. We tried to find out 
which elements of the CP course were impactful on the students, which built upon the data we 
gathered on course components in the web based survey (see Appendix, Table A1).  
 
In carrying out the phone interviews with alumnae, many of the respondents said that they had 
trouble recalling elements of the CP course given the time that had elapsed since they had taken 
the course. As an example of this type of comments, one respondent said “I don’t really 
remember the specifics of it [the course] enough to [make a recommendation] for anything 
constructive.  I really, I don’t, it’s a long time thinking back. …. I wish I could give you a better 
answer, I mean it was so long ago that I took the course that I don’t quite remember what I really 
did learn.” 
 
We also note that viewing the qualitative interview data next to the quantitative data sometimes 
shows contradictory results. For example, while many alumnae in the phone interviews 
mentioned difficulty recalling specifics of the course, nearly 75% of all alumnae who took the 
web-based survey agreed that the course had met its objectives (see Appendix, Table A2).  
 
This factor is notable insofar as all of the course’s objectives were meant to help students grow 
and engage more deeply with math and/or science education. However, while many respondents 
answered the web-based questions with a high level of agreement, when interviewed a greater 
degree of uncertainty about their experiences in the course emerged.   

We examine the respondents’ experiences by presenting a number of vignettes based on the 
interview data.  Names have been changed and details about their lives have been generalized so 
as to maintain anonymity.  The ensuing analysis, although it represents all parties identified as 
potential respondents, focuses primarily on alumnae. 

 The following vignettes frame the forthcoming discussion by providing a better conception of 
the educational, vocational and civic paths some alumnae followed after graduation and a clearer 
understanding of the ways in which the CP course influenced their decisions. This section also 
highlights the complexity associated with teasing out similarities across the entirety of the 
respondent group. Each vignette represents themes that have arisen throughout this assessment 
process. 

One of the most notable themes that emerged in all aspects of the data is the importance and 
influence of the field placement, as the following vignette illustrates. 
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Vignette 1: Field Placement Meets Course Goals; Pedagogy Used Beyond the Classroom.  

Viola, a biology major at Bryn Mawr College, took the Changing Pedagogies class her senior 
year. She had no intention of certifying in education and the CP course did not influence her 
choice to major in biology. Viola felt that the course had a great influence on how she understood 
education. She describes her experience as a CP student as “eye-opening” and highlighted time 
spent at her field placement as memorable. Currently in graduate school and working toward a 
medical degree, Viola claims that what she learned in the course influences how she 
communicates with clients associated with her current practicum. Furthermore, Viola states that 
out of everything she learned in CP, the most important “skill” she took away was a deeper 
capacity for self-reflection that continually leads her to greater self-awareness. 
 
Analysis:  

Viola’s experience highlights the CP field placement as integral to her learning, though she did 
not say exactly how it influenced her. This response is supported by the statistical data gathered. 
When asked to rate the value of the field placement in the context of the CP course, 100% of 
respondents stated that the field placement was valuable. Nearly 75% of respondents rated the 
field placement “very valuable” (See Appendix, Table A1). 

These survey results are consistent with the alumnae interviews and open-ended questions asked 
of respondents. For example, one respondent stated, “Mostly, what stands out to me was my 
placement. I was put into an elementary school, and it was just phenomenal working with the 
kids and the teacher was very hands-on, oftentimes [she] would stay after class and talk to me 
about what she wanted to accomplish out of lesson plans and how to interact and formative 
assessment with the children and everything.”  From these data, it can be inferred that the field 
placement had a significant impact on respondents across the board, though the exact impact of 
the field placement is hard to determine and undoubtedly varies between respondents.  

This vignette highlights another theme that emerged in our study: respondents remarking on the 
ways in which they used what they learned in the CP course in their post-graduation activities. 
For Viola, the knowledge she gained about individual learning styles has proven useful in her 
work as a health professional, as her awareness of these issues has improved her ability to 
communicate with her clients. While the ways in which alumnae have utilized what they learned 
in the CP course in their work is quite varied, the theme of self-reflection raised in Viola’s 
interview was a common one.  One respondent, for instance, stated: 

....the whole concept of formative assessment; I had never really been introduced to that 
per se in any of my other courses, and I think a big thing was reflection and self 
assessment just to get into the practice of doing that and actually at my present course [in 
a professional school], they’re huge into this “professional life,” preparation for being out 
in the world …. and we do a tremendous amount of reflection and self assessment, so I 
basically gained that skill from the Changes in Pedagogy course, so that’s pretty good. 
(emphasis added). 

Similarly, another respondent noted, “I remembered that it was the first education course that I 
took and for me it was also a really valuable opportunity to reflect on my own education, my 
own learning styles and that was so I learned a lot about myself as a learner, too.”  While it is not 



16 
 

entirely clear from the interview data which portions of the course contributed to these 
individuals’ increased awareness of learning styles and reflection on themselves as learners and 
teachers, it is likely that the readings, lecture and discussion about research on individual 
learning styles was influential, as was the opportunity to reflect with the class on experiences that 
occurred in the field placements.  This greater awareness of and reflection on one’s own and 
others’ teaching and learning styles is a notable outcome of this course and, based on the 
interview data, has proven important to alumnae in teaching positions and on other professional 
or educational paths. 

While the following vignette supports what has already been stated about the application of 
lessons learned in the CP course, it raises another realm of influence specifically regarding 
pedagogy and its application in the classroom.  
 
Vignette 2: Learning about Pedagogy and its Application 

Judy, a mathematics major at Bryn Mawr College, took the Changing Pedagogies course near the 
end of her undergraduate studies. She did not intend to become a teacher or to certify in 
education, yet she taught in a private school for two years after graduation. As an undergraduate 
Judy held an internship in math or science and tutored other undergraduates, but did not feel that 
the CP course had an influence on her decisions to do so. Judy felt strongly that the course had 
not influenced her choice to teach but stated clearly, “There’s no doubt about it [the course had 
an influence on me].” The influence of the course manifested in her classroom practice, though 
she had difficulty identifying precisely which aspects of the course impacted the choices she 
made as a practitioner. Judy now holds a doctorate in a professional field unrelated to math 
and/or teaching.  

Analysis:  

Judy’s experience connects with many other respondents’ and affirms the success of some course 
objectives (see Appendix, Table A2). Nearly 70% of all respondents agreed that the CP course 
helped them understand the theoretical and research underpinnings of pedagogical reform in 
mathematics and science, familiarized them with pedagogical strategies inherent in current 
curricular innovations and allowed them to understand their rationale and implementation (see 
also Viola). One respondent indicated the following: “I definitely used what I could that I was 
comfortable using that I learned from the course in applying it when I was teaching to the extent 
that I could and....that it was feasible I definitely tried to; I don’t know if it was successful, but I 
tried.” Another respondent stated: “I obviously have [used what I learned in Changing 
Pedagogies]….[T]he informal assessment techniques and…trying to institute concepts of 
mapping, although that has been difficult, you know, but I do definitely try to keep things 
concept-based.”  

For some respondents, their ability to transfer what they learned in the CP course into their own 
teaching after graduation was positively impacted by their experiences in their field placements.  
While the course focused on new, innovative teaching methods in math and science, it seemed 
important to some respondents to be able to see these methods “in action” in real classrooms in 
order to understand and believe in their potential.  As one alumna explained, “...[The field 
placement]  was just like seeing a reformed curriculum actually working and seeing that there 
was a different way than just lecture, so yeah, that was what I really learned, what I really took 
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from the class.” Thus, connecting theory they learned in the CP course to practice flowed into 
some students’ careers and their practice as teachers and ultimately met the objectives identified 
by the CP course.  

One implicit goal of the CP course was for the students to develop a positive attitude toward 
non-traditional teaching methods. As we saw above, some students discussed their field 
placement in this spirit. However one student worked with teachers who did not have positive 
views about implementing teaching innovations. The student stated,  “I talked a little bit with the 
teachers I was working with at the schools and basically their idea their thoughts on that were, 
‘Yeah inquiry’s a great idea; there’s no way we can implement it’, you know, like ‘it’s great for 
the students but we can’t do it because of restrictions put on us.’ “ This same student stated, 
“Basically I learned that education research in a lot of ways is rather useless...That a lot of people 
put a lot of time into thinking about new ways to teach and most of them are so impractical that 
there’s no way that they can possibly be used in a school context.”  

The contrast between the two students’ comments suggests that the teacher with whom the 
student is placed can have an important influence on the students’ views. If one wants future 
teachers to develop a positive attitude towards these new approaches then it is important to place 
them with host teachers who themselves have a positive attitude. 

 

Vignette 3: Course Influences Student’s Decision to Teach 

Francesca majored in biology at Bryn Mawr College, is currently working on a Masters in 
Education and will be certified in secondary biology. After graduating from Bryn Mawr, 
Francesca worked as a substitute teacher in more than one setting. Interestingly, CP was the only 
education course she took as an undergraduate. Although Francesca felt the course would have 
been better if more “practical” teaching methods had been taught, she felt that the course 
components were valuable; that she had become a more successful learner; and that she had a 
better understanding of educational theory. Francesca indicated that the CP course influenced 
her decision to become a teacher. In fact, Francesca stated, “I always look back to the Changing 
Pedagogies course as an inspiration to teach science in a new way. I wish I remembered more of 
what I learned in that course, but at the time I was not sure whether or not I would really end up 
teaching in the future.” 

Analysis:  

As stated earlier, a primary goal of the CP course was to influence students to go on to careers 
related to math and/or science education. Francesca is one of four alumnae who indicated that the 
CP course influenced their decision to teach (in either a public or private school). It is notable 
that CP was the only education course Francesca took. This suggests the importance of offering 
an education course focused specifically on math and science as a means to attract students who 
might not otherwise consider taking an education class and to potentially interest them in careers 
as math and science educators through this experience.  Two of the four alumnae whose 
experiences in CP influenced their decision to teach, including Francesca, took the course at the 
end of their undergraduate careers. Thus, although inconclusive, it is possible that the later the 
CP course is taken, the more likely it is to have an influence on the career choices of alumnae.  
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We might infer that students who are already interested in math or science education take the 
course earlier in their careers at Bryn Mawr or Haverford, knowing that this will support their 
long-term professional goals.  However, students who enroll during their last semesters at the 
colleges may not have this long-standing interest in math or science education, and as they are 
considering their job options for post-graduation, their experiences in the CP course influence 
them to consider teaching math or science.  In support of this notion, another respondent 
indicated on each education-related activity she engaged in post-graduation that the CP had some 
influence on her decision to do so. These activities included teaching in a public school, 
participating in a program like Teach for America, working in an education-related job, taking 
graduate courses in education and getting certified in education. 

 While many students indicated that they were already planning to continue on in a Masters of 
Education program and/or certification after graduation, they also discussed the fact that the CP 
course reinforced their interest in following this path. For example, one student stated: 

It [the CP course] definitely influenced me. I don’t know what to what extent; at that 
point I did it at my final year at Bryn Mawr and so I already had a general sense that I 
was going to be teaching and that I was going to be teaching math and so it may not have 
affected, you know, may not have led me to decide to teach.  But it certainly reinforced 
that I was going to enjoy doing what I did and it helped kind of pushed me to want to try 
new things and how to think about things and so in that sense, it absolutely influenced my 
years after Bryn Mawr. 

Thus, while the course did not necessarily influence students to choose teaching careers in math 
and science, it did support their desires to go on in education by providing them with a focused 
course that allowed them to engage with directly related materials and gain pertinent experience 
in a math or science classroom.  

 
Vignette 4: The Value of Having an Education Course Focused on Math/Science Education.  

Franklin majored in philosophy at Haverford College and completed a masters program in 
biology and environmental science with a teaching credential. Before graduating, Franklin knew 
he wanted to teach and fell into a number of unique situations, including working in a one-room 
schoolhouse on an island. Although Franklin had a lot to say about his career trajectory, he could 
not identify CP as directly impacting his career choices. In fact, Franklin noted, more than once, 
how difficult it was to recall what had occurred in the CP course because so much time had 
elapsed. Even so, Franklin stated emphatically that courses like the CP are invaluable and that 
anyone interested in teaching should take “these” courses because they will be helpful in the long 
run.  He stated, “... [The CP course was] part and parcel of the all the education classes I took …, 
but I think specifically that class [was more valuable] because it was more directed at science 
education, it did influence me in the years to come.”  
 
Analysis:  
 
Franklin’s comments reflect several other comments in terms of education course offerings—the 
course was the only course in the Education Program that had a specific focus on math and 



19 
 

science education and thus was a valuable course for someone interested in those areas. Another 
respondent felt even more strongly the need for a more focused experience in math education.   
 

I kind of more remember feeling like I wish we were doing more, like, how to really 
teach math, more of a methods course. It [the CP Course] seemed like it was more kind 
of experimental. These are things different people are trying; some of it’s maybe going to 
be useful to me, some if it may not be.... My main feedback that I would hope that 
somebody would take into consideration …. that there needs to be a math methods 
course... 

We note that the student who commented most strongly on the need to include more math 
methods material in the undergraduate curriculum gained certification as an undergraduate and 
immediately began teaching. Thus, she had a clear need for training in teaching methods. 
Students who upon graduation went into a Master’s program in Education that also included 
certification would have taken methods course there and hence might be less likely to feel the 
lack of such training in their undergraduate years.  
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Summary:  

 
The key findings of our study of the Changing Pedagogies course are:  
 
1. The course had little impact on enticing students to become certified in education while 
undergraduates. The few undergraduates who did become certified had already decided to do so 
before taking the course.  
 
2. There were a noticeable number of students who took the course and then went on to get 
certified and study for a Master’s degree in Education after completing their undergraduate 
studies. Many of these students felt that the Changing Pedagogies course had influenced them to 
some degree in these decisions. 
 
3. Students felt it was valuable to have at least one course in the Education Program that had 
math and science education as a focus.  

4. The Praxis (fieldwork) component of the course was deemed valuable by all respondents. It 
allowed the students to see and participate in math and science education, including attempts at 
teaching in non-traditional ways. 
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APPENIDX  

     
Table A1: Course Component Ratings.  
 
Please rate the following components of 
the Changing Pedagogies Course: 

Unsure  Not at all 
valuable 

A little 
valuable 

Somewhat 
valuable 

Very 
valuable 

Lecture series with guest speakers/panels  1 
(5%) 

0 
(0%) 

4 
(21%) 

9 
(47%) 

5 
(26%) 

Reflection sessions (discussion of readings, 
speakers, placement and linkages) 

0 
(0%) 

1 
(5%) 

7 
(37%) 

9 
(47%) 

2 
(11%) 

Praxis field placement  0 
(0%) 

0 
(0%) 

1 
(5%) 

4 
(21%) 

14 
(74%) 

Final project  2 
(11%) 

1 
(5%) 

5 
(26%) 

9 
(47%) 

2 
(11%) 

 

Table A2: Course Learning Outcomes.  
 
How well did the Changing Pedagogies Course achieve 
its stated objectives? 

Unsure  Strongly 
Disagree 

Disagree  Agree  Strongly 
Agree 

The course helped me to become a keen observer of and 
an active participant in pedagogical reform in 
classrooms. 

2 
(11%) 

0 
(0%) 

0 
(0%) 

15 
(79%) 

2 
(11%) 

The course helped me to understand the theoretical and 
research underpinnings of pedagogical reform in 
mathematics and science. 

4 
(21%) 

0 
(0%) 

2 
(11%) 

9 
(47%) 

4 
(21%) 

The course helped me to become familiar with 
pedagogical strategies inherent in current curricular 
innovations and to understand their rationale and 
implementation. 

4 
(21%) 

0 
(0%) 

2 
(11%) 

9 
(47%) 

4 
(21%) 

The course helped me to become familiar with personal, 
institutional, community and systemic incentives for and 
resistance to change. 

6 
(32%) 

0 
(0%) 

2 
(11%) 

7 
(37%) 

4 
(21%) 

The course helped me become a more successful 
learner. 

1 
(5%) 

4 
(21%) 

3 
(16%) 

8 
(42%) 

3 
(16%) 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