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Introduction

There seems to be no end to the flood of conferences, workshops, panel discussions, 
reports and research studies calling for change in the introductory science courses in our 
colleges and universities. But, there comes a time to move from criticism to action.

In 1993, the Division of Undergraduate Education of the National Science 
Foundation called for proposals for systemic initiatives to change the way intro-
ductory chemistry is taught. One of the five awards was to design, develop and 
implement the peer-led Workshop, a new structure to help students learn science. 
This book is a study of 15 years of work by the Peer-Led Team Learning (PLTL) 
project, a national consortium of faculty, learning specialists and students. The 
authors have been in the thick of the action as project evaluator (Gafney) and 
co-principle investigator (Varma-Nelson).

Readers of this book will find a story of successful change in educational 
practice, a story that continues today as new institutions, faculty, and disciplines 
adopt the PLTL model. They will learn the model in theory and in practice and 
the supporting data that encourage others to adopt and adapt PLTL to new situa-
tions. Although the project has long since lost count of the number of implemen-
tations of the model, conservative estimates are that more than 100 community 
and four year colleges and a range of universities have adopted the PLTL model 
to advance student learning for more than 20,000 students in a variety of STEM 
disciplines.

This book is more than just a record of the PLTL story. Throughout, the authors 
distill out lessons of broader significance. For example, the six critical components 
for successful implementation of PLTL are pertinent to all efforts to effect educa-
tional change. The authors’ analyses extend beyond local implementation to offer 
tactics for national dissemination and to suggest critical components of successful 
institutionalization of new pedagogies.

PLTL is a part of a significant shift in educational practices to provide new 
opportunities for student-centered active learning and the authors carefully situate 
PLTL in that larger context of change. On the other hand, PLTL is distinguished 
from many other initiatives by the central role of the peer leader. PLTL defines a 
new partnership with the faculty and staff and a leadership role for undergraduates 
that is appropriate to their abilities, while providing unprecedented opportunities to 

vii



develop new levels of understanding of the discipline, and important teamwork, 
leadership, communication and interpersonal skills. When these gains for the leaders
are added to those experienced by the students in the peer-led Workshops, the sum 
is a two-for-one result and compelling reason to pay attention to this insightful book.

Jack A. Kampmeier
University of Rochester
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Chapter 1
Plan and Context of the Study

1.1 Background

Peer-Led Team Learning (PLTL) is an instructional model (http//www.pltl.org) 
that advances student achievement through active learning in a peer-led workshop 
(Varma-Nelson, 2006). During the past 15 years the method has demonstrated its 
effectiveness, improving students’ academic performance in more than 20 studies. 
Conservative estimates are that PLTL is now used in more than 100 institutions—
four-year colleges, community colleges, and research universities. More than 
20,000 students, 150 professors, and 1,500 peer leaders are engaged in PLTL work-
shops each year, as an important part of their science courses. This study has grown 
out of more than 10 years of careful evaluation and monitoring of PLTL, and will 
provide detailed information, data, and references for all aspects of the project.The 
PLTL newsletter, Progressions, contains a wealth of information about the devel-
opment and implementation of the project, and is available on the project website.

In a typical workshop, six to eight students meet with a peer leader for one and a 
half to two hours per week to discuss topics and solve problems that reinforce lecture 
and textbook learning, while also deepening their conceptual understanding and criti-
cal thinking. The workshop problems and activities are constructed to reinforce these 
goals and provide relevant applications. Most importantly, the workshops stretch stu-
dents to work beyond what they could accomplish individually, so that through coop-
erative activities and appropriate guidance from the leader they reach new levels of 
understanding and performance. As students become more involved and engaged, they 
accept more responsibility for their learning and as a result their academic perform-
ance improves. The PLTL Guidebook (Gosser et al., 2001) explains the program, its 
theoretical foundation and offers practical advice for implementation.

The workshops are integrated into the course so that students can discuss their 
understanding of the concepts presented in the lectures and textbook in a non-threatening 
environment. Peer leaders facilitate the workshops, clarify goals, ensure that the team 
members engage with the materials and with each other, and they provide guidance as 
needed in solving problems. The process encourages collaboration and builds confi-
dence. The leaders are students who have previously done well in the course and 
exhibit good communication skills and leadership potential. The workshop leaders 
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play an essential role because they are recent learners of the material. They relate to 
the students in the group as peers, understand how they learn, and explain material in 
ways that connect with them (Gosser & Roth, 1998). They are generally not responsi-
ble for grading student work, because it is important that they act as role models rather 
than authority figures. Unlike graduate teaching assistants, they have generally studied 
with the same instructor and from the same textbook as the students in their 
workshops.

Taken as a whole, the PLTL method forms a new pedagogy and consequently 
required careful monitoring and evaluation. The evaluation of PLTL was collaborative. 
Gafney, the external evaluator and co-author of this study, developed a theoretical 
framework for the overall evaluation, prepared instruments, studied implementation, 
identified outcomes, analyzed data, and prepared reports on various aspects of 
the project (Gafney, 2001a). The faculty members cooperated with the activities 
initiated by Gafney, collated and analyzed survey data and also conducted grade-
based and standardized test-based studies of student performance (Tien et al., 2002; 
Wamser, 2006). Results of these studies will be presented in Chapter 2.

The first phase of the evaluation incorporated an approach similar to that described 
by Chen (2005) who identifies three stages of evaluation: analysis of implementation, 
monitoring by practitioners, and study of outcomes. In the evaluation of PLTL, imple-
mentation was analyzed using focus groups, questionnaires, and interviews to gather 
data about the project as the founding group of faculty began to use the method. Then 
the same faculty implementers and learning specialists (generally directors of learn-
ing assistance centers) monitored the program’s progress at their institutions. They 
were primarily interested in student achievement of traditional learning goals meas-
ured by grades, and by the impact of the program on the peer leaders. This program 
monitoring also fostered increased faculty ownership, an interest in pedagogy, and a 
deeper understanding of PLTL-related issues, including an appreciation of the bene-
fits of involving student leaders as partners in the educational enterprise. In the next 
phase, Gafney analyzed PLTL outcomes across sites, comparing implementation 
strategies, identifying problems, and analyzing how adoption of PLTL workshops 
interacted with departmental and institutional cultures.

In addition to being collaborative, the evaluation was multidimensional, looking 
beyond student performance, to consider each of the following: quality of initial imple-
mentation, the effect on leaders, and adaptation issues by type of institution and disci-
pline. The evaluation also studied dissemination of the method particularly through 
mini-grants. Finally the requirements for institutionalization were studied.

1.2 Plan of the Study and Methodology

This was a broad-based study. The goal was to look closely at implementation, dis-
semination, and institutionalization in order to identify key factors that would be 
transferable to other educational innovations. The study considers three evaluation 
questions: (1) What is required for a new approach to teaching and learning to be 



successfully implemented at the college level? (2) What is required for dissemination
of the method across disciplines and institutions? (3) Finally, what are the critical 
elements needed to successfully institutionalize a program?

This study therefore has several parts. First, how is a model for teaching and 
learning developed and tested? Peer-led workshops are embedded in theories of 
learning and ideas about instructional practice, but they are also rooted in the cul-
tures of departments and institutions. Workshop programs were developed, piloted, 
assessed, and revised. But this did not happen in a vacuum. Institutional and profes-
sional priorities had to be addressed and this led to modifications. We found that 
the type of institution, the discipline, and previous history were significant factors 
in the implementation and in the success or failure of PLTL at each site.

The second part of the study looks at dissemination issues from the perspectives 
of the disseminators and of the recipients. The PLTL project developed a four-tier 
model that proceeded from creating initial interest in the method, to assisting with 
implementation, and exploiting dissemination opportunities. Peer-led workshops 
were adapted to local circumstances and needs, and frequently were introduced 
with other new approaches to teaching and learning. These adaptations introduced 
other variables but they also made the results more interesting and valuable.

The third part of the study identifies critical success factors required for the 
institutionalization of PLTL. We began with a set of hypotheses that included: 
adherence to the model, fit with local needs, and administrative support. We found 
that these were important but data analysis uncovered other important sustainability 
factors related to faculty cooperation, motivation, and adaptation of the model.

The three parts of the study just described are covered in Chapters 2 on imple-
mentation, 3 and 4 on dissemination, and 5 on institutionalization. Chapter 6 presents 
the results of a careful study of the impact of PLTL on peer leaders, as they looked 
back on the experience from the vantage point of up to 10 years. Chapters 7, 8, and 
9 treat particular areas related to the program—under-represented minority students 
and women, new paradigms for teaching and learning, and special issues.

Results of the evaluations are presented in various parts of this study, as appropriate.
In Chapter 10 they are collected and reviewed with suggestions for adapting them 
to other projects. It is important to note that the strategies used and data collected 
grew organically out of the project, as it evolved over the years and grew in 
complexity. Methods used in this study included the following.

• Surveys. Since the first years of PLTL, surveys have been employed with stu-
dents, faculty, and peer leaders to gather information about their experiences and 
their satisfaction with the program. An online survey with former leaders was 
used to gather data about the impact of leading workshops on the leaders’ further 
studies and first career steps. Another online survey of PLTL faculty was used 
to gather data about the perceived success of PLTL, dissemination activities, and 
institutionalization.

• Interviews. Over the years of the PLTL grants, interviews have been conducted 
with the students, peer leaders, faculty, and administrators to gather information 
about experiences with the program, problems in implementation and  dissemination, 
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the effectiveness of workshops, benefits to students, and other important issues 
such as funding. These interviews have generally been semi-structured, with the 
same questions being asked of a population of faculty, students, or peer leaders, 
but with room in the interview to pursue areas of individual interest. Interviews 
have generally lasted about 30–40 minutes, were recorded, transcribed, coded 
according to need, and analyzed.

• Focus groups and discussions with workshop students and leaders. Discussions 
with those engaged in workshop learning provided a rich source of insights into 
the perceptions of students about their own learning as well as the academic, 
social, and motivational impact of workshops on students.

• Comparative studies and other statistical measures. Instructors using PLTL 
have collected grade data based on students in classes with and without work-
shops. They have also collected scores from standardized tests for cohorts with 
and without workshops. Some instructors have determined the impact of work-
shop attendance, comparing numbers of workshops attended with grades.

• Review of the literature on learning and academic support programs. Both 
Gafney and faculty members associated with the project have studied the litera-
ture surrounding peer-led workshops. Insights into learning theory, pedagogy 
for small groups, developmental stages, student diversity, other reform initia-
tives, and dissemination have been important in assessing the progress and 
potential of PLTL.

• Site visits. During the years of the project and as part of the supplemental grant 
on dissemination and institutionalization, the project evaluator, Gafney, made 
numerous visits to PLTL sites, interviewing faculty and leaders, observing 
workshops and talking with students to identify the keys to successful imple-
mentation, dissemination, and institutionalization.

• Participant observations. One of the authors, Varma-Nelson, has given numer-
ous workshops for faculty members, as well as formal presentations at confer-
ences and seminars throughout the United States and in several foreign countries. 
These experiences have yielded insights into the issues and problems associated 
with adopting, adapting, and implementing workshops.

• Administration and data collecting related to mini-grants. Varma-Nelson was 
the administrator of 92 mini-grants to PLTL adopters. The applications for these 
grants, reports submitted, and responses to phone interviews and site visits 
yielded a wealth of data about all three areas of the study: implementation, dis-
semination, and sustainability. We also gained a deeper understanding about the 
use of mini-grants as a dissemination strategy.

1.3 Origins and Rationale for Peer-Led Team Learning

The organizational arrangements surrounding college-level science courses are 
well established. Lecture hours, textbooks, quizzes and exams, supplemented in 
some cases by labs and recitations, define most courses. The assessment methods 



define what students focus on. There is, of course, variety in lectures and in text-
books. Some professors are clearer, more interesting, and bring the material to life 
more than others. Students, however, often find themselves more passive than 
active in lectures.

A number of teaching/learning problems encouraged the founding group of 
instructors to try Peer-Led Team Learning. Among these were:

1. Professors of chemistry at the participating institutions described how general 
and organic chemistry had changed in recent decades. Students are now required 
to engage in material that is more conceptual, quantitative, and challenging than 
in the past. Whereas memory once sufficed in passing science courses, these 
professors pointed out that rote memorization no longer works. Students have to 
understand concepts in order to solve problems.

2. Professors at many institutions find that even successful students frequently do not 
know how to communicate scientific ideas or work on problem solving teams.

3. Many students do not seek the help they need nor do they utilize the on-site 
resources available to them.

4. A large number of students are not actively engaged in their own learning. 
Faculty members recognized and accepted the fact that the handing down of 
knowledge must be complemented by individual and social learning activities 
that promote intellectual and personal growth. They also saw that many students 
were simply not “getting it,” in lectures. They were therefore looking for 
approaches that would supplement lectures, requiring students to be more intel-
lectually active.

In addition to these personal experiences and reflections, the project is supported by 
the literature on why students are challenged and why many leave the sciences. 
Studies point to a range of reasons for attrition. First, according to some, there is a 
tendency on the part of faculty—implicit or explicit—to blame students for their 
failures (Lovitts, 2001). These studies indicate that a variety of factors beyond stu-
dent effort and achievement are involved and should be considered. Tobias (1990) 
described differences in the way minority students tend to approach learning and the 
fact that many pedagogical innovations are of particular benefit to these students. 
Seymour and Hewitt (1997) provided evidence that many students leave the sciences 
because of problems, “which arise from the structure of the educational experience 
and the culture of the discipline” (p. 392). These problems are related to, “pedagogy, 
student assessment, curriculum design and advising” (p. 394).

Astin and Astin (1993), in a major longitudinal study of more than 27,000 students, 
found that adequate preparation in mathematics was the single best predictor of students 
persevering as science majors and entering science-related careers. In a related study, 
Astin (1993) concluded that “the student’s peer group is the single most potent source 
of influence on growth and development during the undergraduate years” (p. 398).

The PLTL founding group saw that many of the concerns outlined above could 
be addressed by supplementing their lectures with PLTL workshops. Students 
would spend more time problem solving, become more active in their learning, 
communicate more effectively with one another, review the lecture material, have 
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an added opportunity to ask questions and test their understanding, and think more 
deeply about the conceptual side of their learning (Tien et al., 2002; Varma-Nelson, 
2006). In addition, Varma-Nelson and Coppola (2004) cite group learning, recipro-
cal teaching, studio instruction, and social constructivism as important areas of 
educational design contributing to the strength of PLTL.

1.3.1 PLTL Within the Institution

As was mentioned above, colleges tend to preserve their organizational structures. 
Requirements for graduation, for a major, and for courses are well defined and 
don’t change much from year to year. So the introduction of a new pedagogy or 
requirement can encounter resistance within the department, and this has some-
times been the case with peer-led workshops.

A college professor has autonomy within his or her course with regard to lectur-
ing technique, selection of texts, construction of exams, and grading. Introducing 
peer-led workshops, however, took several steps beyond the usual course expecta-
tions. Additional time and space were needed for workshops; involved faculty had 
to develop materials; leaders needed to be trained; and funds were required to pay 
the leaders. These were not monumental issues but each area required negotiations 
within and often beyond the department. The capacity of PLTL to overcome barri-
ers and gain traction varied with the local implementer, the institutional climate, 
departmental access to funds, and other variables. After initial implementation, 
students and peer leaders became important factors, helping the project gain greater 
visibility. At some sites, students experienced the workshop benefits immediately 
and their voices were heard by administrators and faculty. At other institutions even 
with evidence that the workshops were improving student performance, administra-
tors were not persuaded that the program was worth the effort and expense.

1.4 PLTL in the Context of Reform Initiatives

We describe several educational reform initiatives below to provide a context for 
the present study. We will analyze these in greater detail in Chapter 5 which is 
devoted to institutionalization.

In recent years we have witnessed an explosion of pedagogical initiatives that 
foster more active learning. There are data supporting the fact that students can reap 
significant academic gains from: peer tutoring (Miller et al., 2001), study groups 
(Light, 2001), and cooperative learning (Dubinsky et al., 1997; Johnson et al., 
1991). Programs that stress active learning are springing up at colleges everywhere. 
Examples include: Merit workshops (Treisman, 1985), Supplemental Instruction, 
Excel Workshops, Peer Instruction (Mazur, 1997), Guided Inquiry (Moog, 2004), 
and many more. Vast amounts of information can be found about each of these and 



related programs on the web, at conferences, and in the literature. Higher education 
has been working to assimilate these findings.

PLTL has entered the mainstream of reform efforts so that it is now a recognized 
force within the world of college teaching and learning in the sciences. We will 
now look at several initiatives in greater detail to preview the issues and potential 
problems involved in implementing and sustaining a pedagogical initiative.

In 1968 Fred Keller introduced the Personalized System of Instruction (PSI) for 
college level instruction. As explained by Cracolice and Roth (1996) this approach 
allowed students to move toward mastery of the material at their own pace. The 
method employed proctors for scoring and tutoring. Lectures were reduced to a mini-
mum or even eliminated. The method was widely adopted and found to be effective 
in chemistry courses, with a high level of student and instructor satisfaction. But over 
time, the number of new adoptions declined and many sites that had adopted the 
method, later abandoned it. The method is now little more than a pedagogical foot-
note. According to Cracolice, the major issue seems to have been the amount of time 
and effort required to maintain the individualized arrangements.

Reform Calculus was developed in the mid 1980s to address a number of learning 
issues including the mindless use of algorithms and students’ inability to employ the 
methods of calculus in subsequent courses (Tucker & Leitze, 1995). Reform Calculus 
seemed to be the right thing at the right time. Instructors wanted a less formal and 
more intuitive approach and one in which calculus would not be such an ogre in the 
minds of students and such a gatekeeper in the minds of faculty. Aided by grants, new 
materials, and adoption at prominent universities, Reform Calculus took hold. 
Although there were adversaries, the newer approach is now used to a greater or 
lesser extent at colleges across the country. Success was probably due to the fact that 
most basic structures such as lecture time and testing remained unchanged, but the 
program did address a felt need to make learning more relevant.

The explosion in the use of technology can also be considered as an educational 
initiative. In mathematics, the graphing calculator and computer programs can be 
important aids to understanding by eliminating tedious calculations, revealing the effect 
of changes in parameters, and demonstrating the behavior of functions—to mention a 
few benefits. The computer has also become a major force in science and math courses—
as an aid to course management and presentation, and as a tool for analyzing data. New 
technology has been successful because its use opened new doors to learning.

The expansion of undergraduate research in the sciences is an educational initia-
tive that has gained momentum in recent years. Funding is available, lab directors 
are happy to have the help, and everyone sees important benefits as students begin 
to do science, not just learn about it (Seymour et al., 2004; Gafney, 2001b).

Finally, the emergence of inter-disciplinary courses, programs, and majors has 
created situations in which faculty members must cooperate and students are 
involved in new kinds of learning. Bioinformatics, Environmental Physics, and 
Urban Ecology are but a few of the many new interdisciplinary offerings causing 
faculties to rethink their approaches and providing new opportunities for students. 
Interdisciplinary courses provide solutions to problems and answers to questions 
that would not be possible within the constraints of a single discipline.

1.4 PLTL in the Context of Reform Initiatives 7
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There are some general lessons to be gained from these reform efforts.

• Problems and needs. Faculty will engage in a reform activity or adopt a new 
approach if they see it as solving a real problem or answering a real need. Both 
reform calculus and computer-related technologies led to more active learning. 
Students became more interested because they could “see the point” of what 
they were doing. Interdisciplinary approaches are required when a problem’s 
solution depends on tools from another area.

• Costs. Faculty must perceive the benefits of the program as worth the different 
costs. With regard to the Keller plan, it seems instructors found the investment 
required—in the development of materials, supervision of proctors, and individ-
ualized testing—to be more burdensome than the potential benefits, and so they 
abandoned the method. Undergraduate research is often funded by grants, pro-
vides an important service, and uses existing structures; and thus is not difficult 
to initiate. Reform Calculus and the use of technology required faculty time and 
energy but this investment could be tailored to the instructor’s resources and 
commitment, and the expenditure diminishes over time.

• Professional fit. Faculty adopting the reform need to see the activities as profes-
sionally compatible with what they generally do and how they define their roles. 
Some instructors have been averse to Reform Calculus because they see it as a 
betrayal of mathematics which should, in their view, place a high priority on 
formal proof and rigorous procedures. Introduction of a new course is generally 
not difficult if there is a faculty member interested in teaching it and enough 
students wish to enroll. Initiating a new department or major often takes years 
of effort in which institutional requirements must be satisfied. Finally, the fit 
with a professor’s other responsibilities, particularly the research commitment, 
is critical and will be discussed at several points in the study.

This study of Peer-Led Team Learning will look into these and other areas as we 
consider the development of the model, implementation of the method, dissemina-
tion, and institutionalization. In each of these areas a variety of incentives and 
disincentives presented themselves.

Tensions were found in each phase of the PLTL project. We found that in success-
ful programs a balance was struck between competing demands. Professors wanted 
to engage and motivate students but they had a limited amount of time to invest. Peer 
leaders can add a dynamic dimension to the teaching/learning process but they 
require training and supervision. Adaptation helps new sites gain ownership but a 
program can lose its effectiveness when stretched too far. The PLTL project faced an 
ongoing challenge in addressing the needs of faculty and institution while maintain-
ing the integrity of the program as defined by the critical components.

In summary, the goals of this study are to document and analyze the history of 
Peer-Led Team Learning over a 10 year period. We have a wealth of data covering 
each stage of the project, and will present these data along with appropriate theoreti-
cal information about teaching and learning, dissemination, and sustainability. In 
addition to successes and failures of PLTL we will also discuss the process of educa-
tional change at the college level, deriving lessons applicable to other initiatives.
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Chapter 2
Development and Implementation of Peer-Led 
Team Learning

In this chapter we describe and explain how PLTL developed as a program. The 
process was one of organic growth and teamwork. The end result was not seen as a 
package or even a product. The program was, and is still, a work in progress.

There were several important events as the founding group implemented and ana-
lyzed the program. The first event was the development of six critical components 
required for successful implementation of PLTL. These elements provided a frame-
work and vocabulary that gave the program stability, and facilitated dissemination. 
The second important factor was the commitment to measure the impact of the pro-
gram on student performance. Almost every implementer generated sets of data 
comparing student outcomes with and without the PLTL. Third, there was among the 
founding group a recognition that the peer leaders were key to the success of the pro-
gram, and so great care was taken to select, train, and monitor these leaders.

We will explain the development and implementation of PLTL with attention to 
these three aspects of the program: development of a model, generating data, and 
the special role of the workshop leaders.

2.1 Peer-Led Team Learning as a Program

A program can be defined as a set of resources and activities directed toward 
intended outcomes (Wholey, 1994). This definition is helpful in examining PLTL 
which fits nicely into the categories of: resources, activities, and outcomes.

The resources brought to bear in PLTL include: the experiences, skills, and goals of 
faculty members; institutional priorities; funding; educational materials and facilities; 
former students available as leaders and current students. In the area of faculty resources 
there are a number of variables: whether an individual or small group is considering 
implementation; the number of faculty members who are involved; institutional history 
of concern with pedagogical issues; and the level of commitment on the part of potential 
implementers. At the administrative level, familiarity with the program and commit-
ment to the improvement of teaching and learning are key variables.

The activities needed for the successful launching of PLTL are not large in 
number but critically important in quality for the program to succeed. The most 
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important activity is of course the workshop itself and all other activities are in 
support of the workshops. These activities include: selection, training, and on-going
supervision of leaders; preparation of materials; plans to pay student leaders; and 
arrangements regarding time and space.

When workshops were first implemented, there were a number of desired out-
comes. These included: improved student performance and interest, increased 
retention in courses, more active learning, enhanced problem solving abilities; and 
the development of team skills.

2.1.1 Initial Implementation of Peer-Led Team Learning

The elements of a program, as outlined above, were implicit as the PLTL founding 
group began to organize student led workshops in the early 1990s. In 1995, Workshop 
Chemistry—the precursor of PLTL—was one of four recipients of the National 
Science Foundation grants for systemic change in chemistry. The Workshop Chemistry 
consortium was led by the City College of New York (CCNY) and included 10 col-
leges of the City University of New York (CUNY) system as well as St. Xavier 
University in Chicago, and the Universities of Pittsburgh, Pennsylvania and Rochester. 
Workshops were initiated at each of these sites and experiences were positive.

This grant was followed by NSF, CCLI (Adopt and Adapt), grants for the imple-
mentation of PLTL with two consortia. Participants in the first consortium were the 
University of Montana, American University, Clark Atlanta, and the University of 
Kentucky. The second consortium included: The University of West Georgia,  
Miami of Ohio, Coastal Carolina University, Indiana University Purdue University 
at Indianapolis, Goucher College in Baltimore, and Prince George’s Community 
College in Largo, Maryland, outside Washington, DC.

An NSF grant was then awarded to disseminate the PLTL workshop method 
geographically throughout the nation, and across the various science disciplines—
particularly in biology, physics, and mathematics. This grant was augmented by a 
supplement supporting activities to disseminate the model at community colleges. 
A second national dissemination grant was awarded, followed by a supplement 
used to complete the work supporting this report.

A key strategy supported by both dissemination grants was the use of mini-
grants, entitled Workshop Project Associates (WPA). Throughout the project, 92 
such grants were awarded. Activities, outcomes, and issues associated with this 
mini-grant program are analyzed in detail in Chapter 4.

2.1.2 Development of a Model

One of the key events during the first years of the project was the identification of 
a model containing six critical components for success. The external evaluator, 
Gafney, proposed elements of the model, but all of the initial PLTL implementers 



accepted these and assisted in the development of the model. These components 
have been repeatedly found to contribute to successful student performance. They 
also provided a solid basis for evaluating implementation and monitoring progress. 
The critical components are:

1. Faculty involvement. The faculty member teaching the course is closely involved 
with the workshops and the workshop leaders. As distinct from Supplemental 
Instruction and tutorial programs run from an academic support center, the 
workshops are usually planned and implemented by the professor teaching the 
course. Most often, he or she is responsible for the selection and training of lead-
ers and in the development of workshop materials.

2. Integral to the course. The workshops are an essential feature of the course, not 
an optional add-on. For the workshops to be effective it is important that they be 
seen by students as belonging to the course, as important as lecture, homework 
assignments, and tests. For most of the original instructors this meant that the 
workshops were mandatory. With the passing of time and diffusion of the pro-
gram, for one reason or another, many instructors have made workshops a matter 
of student selection, but as a decision made at the start of the course—not as 
drop-in sessions. It is, however, essential that both students and instructor view 
the workshops as highly significant in student learning—a requirement at least 
for those who have selected to participate.

3. Leader selection and training. The workshop leaders are carefully selected, well 
trained and closely supervised, with attention to knowledge of the discipline and 
teaching/learning techniques for small groups. Very early in the development of 
PLTL it became evident that the peer leader’s role was the distinguishing char-
acteristic, and that the “peer” quality was as important as that of leader. Group 
problem-solving sessions are common among college students but the presence 
of a trained leader is not. In the earliest focus groups in 1994, students talked 
about positive feelings in workshops, not worrying about asking a “stupid ques-
tion,” and that the leaders could sometimes explain things in ways that comple-
mented the lectures, while professors often answered questions by “explaining 
things the same way,” a second time. Leader training from the start included 
attention to: content of the discipline, the learning process, and the individual 
participants.

4. Appropriate materials. The workshop materials are challenging, intended to 
encourage active learning and are suitable for group work. The development of 
appropriate materials is critical to the success of the workshops. Most textbook 
problems and exercises are not useful for the workshops, without revision, 
because they are written for individual rather than small group work. The ideal 
workshop problems need to be sequenced so that they move seamlessly from 
easier to more difficult material, reinforce the lectures, and work effectively 
with small groups. As the project proceeded, materials were developed and 
eventually published for general and organic chemistry (Gosser et al., 2006; 
Kampmeier et al., 2006; Varma-Nelson & Cracolice, 2001). These were often 
mentioned in site visits and reports from adopters as factors facilitating 
implementation.

2.1 Peer-Led Team Learning as a Program 11
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5. Appropriate organizational arrangements. The particulars, including the size of the 
group, space, time, noise level, etc. are structured to promote learning. Implementers 
have repeatedly found that the ideal group size for PLTL workshops is six to eight 
students. With fewer students it is difficult to get enough diversity of ideas and 
responses or to generate cooperative work. With more than eight, the group tends 
to fragment or to take on the characteristics of a recitation, and it is difficult for the 
peer leader to provide direction. Similarly, 90–120 minutes has been found to be 
the best length for the workshops. Less time has not proven adequate for productive 
cooperative work and the development of problem-solving skills.

6. Administrative support. Workshops are supported by the department and the 
institution. This component was added to the list after a year or so of experience 
when it became apparent that the workshops could not achieve even a basic level 
of successful implementation, without support. This support includes a financial 
commitment by the institution and a level of positive reinforcement for those 
taking the time to implement the program.

2.2 Evaluation Priorities

Bodner (1999) distinguishes educational assessment from evaluation. He considers 
assessment to cover the approaches and outcomes used in judging the success of 
individual students in learning, usually conducted through the use of tests and 
grades. Evaluation is a larger activity that is used to make decisions about changes 
in teaching and learning. Assessment should be used as part of a total evaluation, 
but student grades or other academic outcomes are not in themselves a basis for 
curriculum or teaching and learning decisions. He compares the process to sports. 
If a baseball team wins a game by a score of 10 to 1, we know who won the game. 
But the score in itself does not provide enough information for a manager to decide 
who will play in the next game. Bodner goes on to discuss approaches to evalua-
tion, pointing out that there are many important questions about educational initia-
tives that will not be answered simply by testing students. Some of his questions 
could have been written with PLTL in mind and were in fact very similar to the 
questions we were asking at various times in the evaluation. They include:

• How do we overcome student resistance to this approach?
• What factors interfere with the ease with which this technique can be used by 

other instructors, or transported to other institutions?
• What effect does this mode of instruction have on the instructor’s attitude toward 

teaching?
• Does this approach to instruction produce students who are more likely to think 

the way a scientist thinks?

Coppola et al. (2001) discuss similar priorities in listing six forms of assessment used 
with structured study groups: exam performances; numerical and narrative survey 
information; leader reflections; counterintuitive follow-up assessments; student 



reflections; and a course portfolio. Like these evaluations, PLTL was interested in 
many aspects of teaching and learning. We were interested not only in outcomes but 
the conditions favoring or inhibiting desired outcomes. As a result we had to throw the 
evaluation net very wide in order not to miss any aspect of the program. Nevertheless, 
we shall see later in this chapter that many comparative studies have demonstrated 
positive effects of PLTL on student learning as measured by tests and grades

2.3  Students and Student Leader Experiences: 
Qualitative Data

During the 1996–97 fall term the first wave of PLTL students and leaders com-
pleted surveys about the workshops. Written questionnaires were sent to the partici-
pating institutions to obtain data about students’ experiences in the workshop 
courses. Survey items asked about relationships with the workshop leaders and 
with other students, involvement of the faculty, and the materials and arrangements 
used for the workshops. Workshop leaders were asked similar questions and others 
about their training and support in conducting the workshops, and whether they 
viewed the workshops as generally successful.

Nine institutions and at least 16 different classes were represented in the survey. 
Responses were tabulated according to institutions. The size of the student sample 
reporting was generally greater than 50 percent and frequently nearly 100 percent 
of those in a workshop course.

Table 2.1 shows the numbers of responses from students and student leaders 
reporting, with 9 groups of students and student leaders.

2.3.1 Student Responses

Percentages of agree, neutral, and disagree responses were tabulated first for each 
group. Then overall averages were computed by calculating the average of the 

Table 2.1 Number of survey responses by institution

Institution Class Students Leaders

City College General Chemistry 262 7
University of the Pacific Organic 28 4
University of Pittsburgh General Chemistry 115 14
St. Xavier Organic 25 5
NYC Technical C. General Chemistry 34 6
University of Rochester Organic Chemistry 166 25
University of Pennsylvania Organic Chemistry 30 3
Medgar Evers General Chemistry 46 6
Borough of Manhattan CC General Chemistry 17 5
Total 723 75

2.3 Students and Student Leader Experiences: Qualitative Data 13



14 2 Development and Implementation of Peer-Led Team Learning

group means. Each group is thus considered as a separate sample. Nevertheless, the 
differences between group averages and total population averages were small.

In general, students found the workshops helpful to their learning. Items 3, 4, 9, 
10, 15, and 16 are positive statements about their learning and were all agreed to by 
more than 75 percent of the respondents, while less than 10 percent disagreed with 
any of these items. These items contain statements that: interacting with the work-
shop leader helps learning; the materials are demanding, integrated with the course, 
and useful; that the respondent would recommend the workshop course to friends; 
that they are comfortable asking questions; and the leader is well prepared.

Responding to Item 6, 70 percent of the students agreed that the workshops 
increased their grade, while 13 percent disagreed. There was rather wide variance 
among group averages to some items. Average agreement with Item 1 stating that 
“the course as a whole is well organized,” ranged from 50 to 91 percent. Average 
agreement with Item 2 stating that “the lecturer clearly presents the chemistry,” 
ranged from 37 to 100 percent. Many students who reported that the course was not 
well organized or that the professors were not clear, nevertheless spoke very favo-
rably about the positive impact of PLTL on their learning. Responses for items in 
the following table (Table 2.2) were: 5 = strongly agree; 4 = agree; 3 = neutral, no 
opinion; 2 = disagree; 1 = disagree strongly.

Table 2.2 Workshop Chemistry Student Questionnaire: fall 1996

 % Agree % Disagree

 1. The course as a whole is well organized 76 10
 2. The lecturer clearly presents the chemistry 69 15
 3.  Interacting with the workshop leader increases  81 6

my understanding of chemistry
 4. The workshop materials are well connected to the lectures 85 7
 5.  My workshop group sometimes has extra meetings to prepare  31 51

for tests or to review difficult material
 6. I believe that the workshops are improving my grade 70 13
 7. I regularly explain problems to other students in the workshops 50 18
 8.  Interacting with the other group members increases my  72 8

understanding of chemistry
 9. I would recommend workshop courses to other students 82 7
10.  In the workshops I am comfortable asking questions about  86 5

material I do not understand
11. The lecturer encourages us to participate in the workshops 80 7
12.  Noise or other distractions made it difficult to benefit  21 61

from the workshops
13.  Students who are uninterested or unmotivated made it  21 59

difficult for others to benefit from the workshops
14.  The workshops are not helpful because I already know  6 84

almost everything that is covered
15.  The workshop materials are demanding and are good  77 8

preparation for the tests
16. The workshop leader is well prepared 75 6



2.3.2 Leader Responses

The table below (Table 2.3) shows overall averages of leader responses. In this case 
the groups are aggregated and averaged over total number of leaders. Differences 
between the averages calculated this way and calculated by groups did not differ by 
more than a few percentage points except in the case of Items 16 and 17 in which 
the averages by group are about 10 percentage points higher than those by 
individual.

As in the case of students, the leaders’ responses indicate highly positive experi-
ences with the course and the workshops. Agreement with Item 8, “I would recom-
mend workshop courses to other students,” is even greater for leaders (100 percent) 
than in the case of students (Item 9, 82 percent).

The leaders also agreed, by a wider margin than students, that the workshops 
improve student grades (leaders, 91 percent; students, 70 percent). The leaders are 
much more involved and have a greater emotional investment than the students. 
Consequently, it might be expected that as a group they consider the workshops 
more effective than students do.

Regarding Item 3, “Acting as a workshop leader increases my understanding of 
chemistry,” 97 percent agreed, while none disagreed.

Table 2.3 Workshop chemistry: Peer Leader Questionnaire: fall 1996

 % Agree % Disagree

 1. The course as a whole is well organized 89 0
 2. The lecturer clearly presents the chemistry 74 0
 3.  Acting as a workshop leader increases my understanding  97 0

of chemistry
 4. The workshop materials are well connected to the lectures 90 0
 5.  My workshop group sometimes has extra meetings to prepare  41 30

for tests or to review difficult material
 6. I believe that the workshops improve student grades 91 0
 7. I regularly explain problems to students in the workshops 91 2
 8. I would recommend workshop courses to other students 100 0
 9.  In the workshops students are generally comfortable asking  98 0

questions about material they do not understand
10. The lecturer shows an interest in me as a workshop leader 80 0
11.  Noise or other distractions sometimes make it difficult to  39 53

benefit from the workshops
12.  Students who are uninterested or unmotivated make it difficult  38 40

for others to benefit from the workshops
13. Interacting with the other workshop leaders is helpful 90 5
14.  The workshop materials are demanding and are good  90 0

preparation for the tests
15. Students are generally well prepared for the workshops 34 41
16. As a workshop leader I act more as a guide than a teacher 77 6
17.  The training that I have or am receiving on how to conduct  79 0

workshops is helpful

2.3 Students and Student Leader Experiences: Qualitative Data 15
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Responding to Item 16, “I act more as a guide than a teacher,” 77 percent of the 
leaders agreed. Similarly, Item 17 stating that leader training was useful received 
79 percent agreement.

About 38 percent of the leaders agreed that “noise and other distractions make 
it difficult to benefit from the workshop,” and that “uninterested and unmotivated 
students make it difficult for others to benefit from the workshops,” while only 
about 21 percent of the students agreed with these statements. It may be that the 
leaders were more distracted than the students by the external circumstances of the 
workshop and by unmotivated students.

After the initial surveys, tabulated above, the project evaluator made revisions, 
and the surveys were made available to sites implementing the method and many 
of these used the surveys as part of their internal evaluation, moving into a phase 
of program monitoring by participants.

In the years since the initial implementation of PLTL, some institutions receiving 
grants to improve teaching and learning have requested further analysis of student 
experiences, based on interviews and open-ended survey items. In 2003, PLTL was 
introduced at Brooklyn College, of the City of New York, in conjunction with an NIH-
sponsored project for under-represented minority students. These students were selected 
for the program because they were judged to have potential but to need some extra sup-
port in college. Surveys, interviews and group discussions uncovered a number of areas 
in which students felt workshops were beneficial to them. These included the following.

• Understanding. Interacting with the peer leaders brought the subject matter into 
the students’ world and experience. “They give you the impression that learning 
is not some crazy difficult thing but actually makes sense.”

• Confidence. Many of these students were apprehensive starting college and success in the 
workshops helped them believe that they could do the required work. “Workshops cre-
ated a sense of confidence and well-being, that assured me I can take on any challenge.”

• Group work. We have often been told by students that when they encounter 
obstacles in their learning they tend to give in to distractions and leave the 
assignment. Working in a group keeps them on task. “Working with a group 
helped overcome difficulties I was having on my own.”

• Problem solving. “Workshops provided opportunities to express myself, and 
examine myself to see if I was on the right track.” As teachers at all levels know, 
a student can proceed a long way in the wrong direction without knowing it. The 
group helps channel problem-solving skills and energies.

• Leader and individual work.“The workshop leaders have shown me that to help 
myself I must push myself. No one is going to do it for me. Workshops have 
helped me become more responsible in doing my work.”

2.4 Academic Performance: Quantitative Data

Instructors implementing Peer-Led Team Learning were generally pleased to 
note that students were more motivated and more interested in the course as a 
result of the workshops, and the trends noted in the earliest questionnaires were 



generally reproduced by later adopters. But instructors also wanted evidence 
that student performance improved as a result of the program. Most felt that the 
best evidence would be grades and test data. Most had not changed the test mate-
rial from the years immediately preceding the introduction of PLTL, and so they 
had an historic basis for comparing student performance. Based on college 
entrance data, these instructors were also confident that the cohorts in their 
courses had not undergone significant changes within the four or five years prior 
to the adoption of PLTL. Other professors started with only some students 
engaged in workshops, and so they had natural comparison groups based on the 
course structure.

The professors interested in evaluating PLTL did not have the luxury of what 
Chen (2005) calls efficacy evaluation. This method is most familiar in medical situ-
ations such as clinical trials. Chen states that efficacy evaluation is characterized by 
strong controls and a program that is implemented in a uniform way to a narrowly 
defined homogeneous target group (p. 200). He draws a distinction between such 
evaluations and what he calls effectiveness evaluation which assesses the effect of 
an intervention in real-world conditions.

Chen goes on to list the conditions favoring the use of effectiveness evaluation:

• There are questions about the feasibility of implementing a new program in the 
real world.

• There are concerns about the impact of a program, in the real world.
• Stakeholders require the evaluation to be relevant and of practical benefit to a 

program (p. 201).

In fact all of the above issues arose at one time or another in the PLTL evaluations. 
Professors adopting the workshops did not stop everything else and could not con-
trol for numerous other variables. They went on with the lectures, perhaps improv-
ing them. They continued to hold office hours. The workshop leaders varied 
according to their skill level and enthusiasm. In other words, they continued their 
work and implemented the workshops in the real world.

There is a question here about whether a highly controlled setting would have 
been desirable, even if it were possible. The reason is that, as Chen points out, 
stakeholders—in this case other instructors and anyone interested in the outcomes 
of the pilot workshops—would want to know whether the method is likely to work 
in their courses, and not simply in a controlled or ideal setting.

Instructors conducting the comparative studies did, however, establish the kinds 
of controls that were feasible, and that seemed most important. Almost always, the 
same professors taught the course for PLTL and non-PLTL groups; the same exams 
were used for divided classes; very similar exams were used for historic compari-
sons; and data were used to be sure that the groups were academically comparable.

One area that is often questioned with regard to controls is the impact of self 
selected groups in simultaneous studies. It may well be that students who self select 
into a two-hour weekly problem-solving session are more motivated than those 
who do not. The best response to this concern, we think, is to say that motivation 
is important but it is not out of one’s control. Using the data, an instructor might 
say to a new class, “Students who were motivated enough to take these workshops 
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performed better on tests than those who did not, so become more motivated and 
sign up for workshops.” Nevertheless some people believe that the historic versus 
workshop data are more convincing because of this issue. (One PLTL study at 
Northwestern University, discussed in Chapter 7, found that those volunteering for 
workshops scored higher on an academic anxiety scale. Those conducting the study 
conjectured that this may mean that these students were less likely to succeed in the 
course—other things being equal.)

With this background we can move to the results of selected comparative stud-
ies. Since the initial implementation of PLTL more than 20 comparative studies 
have been undertaken. We will first present a summary of these studies, and then 
provide further detail.

In most studies, the basis for comparison was the percentage of students earning 
grades of A, B, or C. This standard was used because exams and grades are the 
currency of higher education, providing the best proof of successful academic out-
comes. The average course grade generally rose with the introduction of PLTL, but 
not always by a great deal, and this was because as retention improved a larger 
number of struggling students were in fact passing with at least a C grade. In situa-
tions with initially higher percentages of quality grades, the average GPA increased 
significantly.

The comparisons in Table 2.4 show that, using non-PLTL as a base, PLTL 
groups generally out-performed non-PLTL groups, by an average of 10 to 20 per-
centage points, in earning grades of A, B, or C. Greater detail about these and other 
studies will provide a more complete picture of the performance-based 
evaluations.

Table 2.4 PLTL comparison studies: % ABC grades

Institution Non-PLTL % ABC PLTL % ABC

Historic Comparisons
Rochester (Organic) 66 (n = 1,450) 79 (n = 1,554)
St. Xavier (Org & Bioch) 72 (n = 95) 84 (n = 116)
City College, NY (Gen C) 38 (three years) 58 (n = 484)
University of Portland (Gen C) 44 (%AB, three years) 73 (%AB, n = 99)
Prince George CC (A&P) 39 (three years) 53 (n = 34)
Miami, FL (Bio) 82 (n = 1,471) 85 (n = 1,584)
Evergreen CC (Gen C) 65 (n = 269) 74 (n = 74)
Randomly Assigned
Pittsburgh (Gen C) 83 (n = 113) 90 (n = 130)
Self Selected Groups
University of Rochester (Organic) 66 (n = 171) 79 (n = 119)
University of Kentucky (Gen C) 63 (n = 1,072) 84 (n = 92)
University of Ohio, Athens (Gen C) 77 (n = 292) 84 (n = 65)
Sierra College (Inorganic) 73 (n = 62) 94 (n = 82)
Portland State U (Organic) 74 (n = 119) 89 (n = 44)
Miami of Ohio (Gen C) 70 (n = 236) 75 (n = 116)
University of West GA (Gen C) 35 (n = 78) 49 (n = 145)
University of Puerto Rico Cayey (Gen C) 53.5 (n = 1,425) 69 (n = 424)



2.4.1 Grade and Retention Data

At the University of Rochester, after a one-year pilot, peer-led workshops were 
required for all students taking organic chemistry. Two-hour workshops took the 
place of one-hour recitations. With a long-time professor and careful records, 
Rochester did one of the more precise grade comparisons, determining that along 
with the percentage increase in quality grades from 66 to 79 percent, students taking 
workshops out-performed those without workshops by more than one-third of a 
grade, with a GPA difference of 0.4 (Tien et al., 2002).

Rochester attributed much of its success to a very careful leader training program 
(Tien et al., 2004). The heart of the program was a course developed and taught coop-
eratively by learning specialists and the professor: Vicki Roth, Lydia Tien, and Jack 
Kampmeier. The course employed concepts from several areas of learning theory 
combined with organic chemistry examples and problems. In an independent review 
of the Rochester data, Lyle and Robinson (2003) determined that the study clearly 
showed that PLTL improved student performance and increased retention.

One of the key concepts of the Rochester program was “cognitive apprenticeship,” 
which was seen as a bridge linking classroom knowledge with pedagogical content 
knowledge. Using the approach, leaders were encouraged to consider how students 
would respond to a chemistry problem, and on the basis of this knowledge to discuss 
the best strategies to be used in problem solving. Problem solving itself was then 
explicitly explored using various approaches, and the leaders were encouraged to 
become role models.

At Portland State University, Professors Carl Wamser (2006) and Gwen 
Shusterman introduced Peer-Led Team Learning as optional accompaniments for 
the first two years of chemistry (general chemistry and organic chemistry) courses 
taught in large-lecture format. The peer-led workshops were offered as an addi-
tional one-credit, two-hour weekly course. About 30 percent of the students opted 
into the workshops. For organic chemistry, data were collected for five years, com-
paring the students who selected workshops with those who did not.

Student success (achievement of a grade of C- or higher) was compared for all those 
students who started each quarter. Student performance (percentage of total points 
accumulated) was compared for all those students who received a final grade at the end 
of each term. Student persistence (completing all three quarters successfully in the same 
academic year) was compared for all those students who started the fall quarter.

Students who elected to take the workshops had a slightly higher entering grade-
point-average, based on all courses taken at PSU (3.27 vs. 3.14). Workshop groups 
out-performed the non-workshop groups by wide margins in all areas: ABC success 
rate (85 percent vs. 69 percent); performance (average course grades of 71 percent 
vs. 64 percent; course GPA of 2.90 vs. 2.51), and three-term persistence (57 percent 
vs. 28 percent); ACS scores (77th vs. 69th percentile). All of these are greater than 
can be statistically accounted for by the difference in GPA.

University of the Pacific. The correlation between workshop attendance and 
grades was dramatically demonstrated at the University of the Pacific in Stockton, 
California. Donald Wedegaertner collected the data in the table below (Table 2.5), 
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showing the percentage of ABC grades earned at different levels of attendance over 
a five year period. As mentioned above, poor attendance at workshops may be 
related to other factors that combine to cause poor performance.

University of West Georgia. At the University of West Georgia in Carrolton, 
Lucile Garmon tracked workshop attendance and grades for PLTL students in gen-
eral chemistry even more closely with the results shown in Table 2.6.

Table 2.5 University of the Pacific: workshop attendance and grades

Spring semester Attendance: Poor % ABC Attendance: Good % ABC

1997 (n = 37) ≤9/13 (n = 20) 38 ≥10/13 (n = 16): 82  82
1998 (n = 19) ≤8/13 (n = 9) 67 ≥9/13 (n = 10): 100 100
1999 (n = 38) ≤7/13 (n = 27) 45 ≥8/13 (n = 27)  89
2000 (n = 17) ≤7/14 (n = 6) 33 ≥8/14 (n = 11) 100
2001 (n = 34) ≤7/14 (n = 9) 67 ≥8/14 (n = 25)  88

Table 2.6 University of West Georgia: workshop attendance and grades

Attendance A’s B’s C’s D’s F’s Ave

11 or 12 (n = 32) 6 20  4 2 0 83
9 or 10 (n = 27) 5  8 11 2 1 79
7 or 8 (n = 11) 0  1  4 5 1 68
Att. < 6 (n = 12) 0  0  6 4 2 64

University of Pittsburgh. In one of the few carefully controlled studies of PLTL 
in a lab setting, McCreary, Golde, and Koeske (2006) report on the results of a sys-
tematic comparison of conventional labs and peer-led workshop labs. In the work-
shop lab the TA was replaced by three or four peer leaders, each of whom worked 
with a group of about eight students. SAT scores and other measurements verified 
that the student groups were comparable. Tests were devised with 15 comparisons 
used to assess skills in four areas of higher order thinking related to the experi-
ments. An independent grader was used. Students in the peer-led groups performed 
at a higher level in all of the comparisons, with nine being statistically significant 
(p < 0.05). In addition, students in the peer-led groups wrote at much greater length 
in response to items asking for explanations, and it was shown that quantity of writ-
ing held a positive correlation with quality. The PLTL faculty and researchers at 
Pittsburgh believe that the success of those in the peer-led groups was due to “much 
more interaction,” in the workshops, “the weekly training sessions,” and that the 
leaders, “were closer in age and experience to the students, and often adopted a less 
authoritative, more mentoring role (p. 810).”

2.4.2 Standardized Test Results

A number of PLTL faculty looked at the results of American Chemical Society 
standardized exams before and after introducing peer-led workshops. At Monroe 
Community College in Rochester, New York, John Cullen and Brian Edelbach 



found the following outcomes for the organic chemistry exam for four years with-
out PLTL and six years with PLTL. Table 2.7 speaks for itself revealing dramatic 
gains in student performance, and these increased over time as PLTL became rooted 
in the course.

2.4.3 Comparisons with Other Interventions

An interesting strategy for evaluating PLTL and comparing it with other changes 
was used by Joseph W. Wilson of the Chemistry Department at the University of 
Kentucky, Lexington. He kept track, over 10 semesters, of students from a lecture 
section of 150–200 students—in an organic chemistry course with a total enroll-
ment of about 1,200 students—who selected one of several interventions. The 
department was not simply conducting an experiment but was trying different 
approaches based on resources and other priorities. The interventions were:

• Traditional recitations of 25 students led by a graduate student, meeting once a 
week for one hour. On average about 100 students per year selected this.

• PLTL workshop groups, meeting twice a week for two hours each time. On 
average about 25 students selected this option. They met as a group led by a 
graduate student with two undergraduate helpers. They broke into problem solv-
ing groups with about 8–10 in each.

• After three semesters, the PLTL groups described above were replaced by 
groups meeting once a week for two hours. These groups averaged seven stu-
dents and were led by undergraduates. On average about 45 students chose this 
option.

• The remainder, a majority of the class, did not select any of the interventions and 
had the three lectures per week.

There were common exams and a common final. Those implementing the different 
options were particularly interested in two measures: first, academic success meas-
ured by grades, that is by the percentage of ABC grades as a portion of the total 

Table 2.7 Monroe CC: ACS organic II exam results

Year National mean Monroe mean Difference Percentile N

1998 38.7 35 −3.7 40 26
1999 38.7 34.2 −4.5 36 30
2000 38.7 35.4 −3.3 40 36
2001 38.7 35.8 −2.9 43 33
2002a 38.7 39.1  0.4 54 19
2003a 43.1 42.4 −0.7 45 24
2004a 43.1 48.1 +5 62 36
2005a 39 52.2 +13.2 83 34
2006a 39 52.1 +13.1 83 42
2007a 39 52.4 +13.4 83 37
aClasses using PLTL
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initial enrollment; and scores on the relevant ACS (American Chemical Society) 
exam. Records of entering GPAs were also kept. Results were as follows:

1. Recitations. For the three semesters of recitations, the recitation groups achieved 
success (ABC grades) at a rate of 10 percent higher than those in the class who 
were not in any groups, 67 percent vs. 57 percent.

2. Workshops. Both workshop groups achieved quality grades at substantially 
higher rates than the non-workshop group: 80 percent vs. 60 percent for the four 
hour, graduate-led workshops and 77 percent vs. 57 percent for the two-hour 
undergraduate-led workshops.

The data demonstrate that the PLTL groups achieved dramatic success compared 
with groups having recitations and those with no intervention. Eight years after this 
study, PLTL was still used at the university, listed in the catalog and considered a 
regular part of course offerings for general and organic chemistry. Dr. Wilson was 
retired but still supervising the workshops for organic chemistry.

2.5 Evaluation Data: Fidelity to the Model

The studies presented above demonstrate the positive effects of peer-led workshops on 
student academic performance in a variety of institutions. What was common in the 
implementation of PLTL at these sites was that the faculty adhered closely to the 
model that had been developed by the project and is described earlier in this chapter.

But there were courses in which the workshops did not enhance learning, and/or 
were not viewed favorably by students. In site visits, phone interviews, and other 
forms of data collection and analysis, the model of six critical components was 
useful in uncovering reasons for shortcomings in implementation and in student 
success. The critical components that form the PLTL model are presented here, 
with added detail about each component and examples of how incomplete imple-
mentation reduced the likelihood of success.

1. Organizational arrangements. Important workshop arrangements include appro-
priate space, time, and group size. The Workshop model recommends:

• A two hour workshop, held once a week, with about six to eight students
• That attendance be required
• That space be adequate for concentrated small-group activities

At several sites, workshops were implemented with group sizes of about 20 students. 
We noted in observations that when a group of this size broke for cooperative activi-
ties, the leader had to float among as many as four or five groups. With each visit to 
a group, the leader had to take time and ask questions to find out where the discus-
sion or problem solving was headed, whether it was misdirected, and what he or she 
could do to move the group into the right direction. This was a lot to ask of the peer 
leader and the problem solving process did not proceed as effectively as it should 
have. Further, it was almost impossible to work with the entire class as one problem-
solving group. In the peer-led workshops, the peer leader is an essential ingredient 



as the group proceeds with its problem solving. Although the group of about eight 
sometimes breaks into smaller groups, this does not prevent the leader from keeping 
in touch with what each is doing.

The length of two hours, or at least 90 minutes, seems to be important in moving 
into a concentrated problem-solving mode. Initial time is always spent getting 
organized, answering questions, perhaps reviewing pre-workshop activities. Some 
workshops were implemented for 60 or 75 minutes, and these did not have the same 
positive impact on student performance as the longer workshops. Survey data about 
how workshop time is spent indicate that there is a correlation between the length 
of the workshop and the proportion of time spent on interactive group activities.

2. Materials. In general, professors adopting the workshop approach spent consid-
erable time writing or adapting materials. The model recommends:

•  That materials be challenging and engaging but not so difficult as to discour-
age students

•  That the skills and knowledge developed in workshops be directly related to 
tests and grades

•  That the materials be suitable for small group work

Interviews with workshop professors revealed a general appreciation of published 
materials available through the PLTL project, combined with a need to adapt mate-
rials to local situations. The same materials have been reported to be too difficult at 
some sites and too easy at others. Materials prepared, piloted, and published by the 
Workshop Chemistry Project have been useful at a number of sites and may provide 
a model for other disciplines as they develop materials suitable for workshops.

At one site visit we found that students were not at all pleased with workshops, 
did not think that the workshops helped them with tests or that their grades 
improved. It turned out that the professor had developed very imaginative excur-
sion-type materials that guided students in projects related to environmental issues. 
But these projects were not related to learning required for tests and so they did not 
result in improved student achievement or motivation.

At a few sites, the workshops were primarily devoted to a review of class-assigned 
textbook problems, not necessarily devised for group work. In these cases, there was 
less enthusiasm in the workshops which tended to become homework review 
sessions, or were like recitations in which the leader was consulted about answers.

3. Training and activity of workshop leaders. The training of leaders varies from 
site to site depending on the interest of the workshop professor, the presence of 
someone trained in science or math education, and the involvement of a learning 
specialist. The model recommends:

• That workshop leaders be skilled in group work
• That they be reasonably advanced in their knowledge of the discipline and as 

problem solvers
• That they perform as facilitators rather than lecturers or TAs
• That they have a training program before they begin
• That they meet regularly, usually weekly with the course professor
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The presence and activity of the peer leader distinguishes the workshop model from 
most other varieties of cooperative learning. Peer leaders generally understand that 
they are to guide rather than give direct instruction. But there is considerable varia-
tion in the style of problem solving that peer leaders adopt. Some take an algorith-
mic approach showing students how to set up and solve particular problems. Others 
are more conceptual, stressing the general principles that will enhance understand-
ing and permit students to approach different categories of problems. At one site 
the workshop leader simply checked to see if students found the correct answers. 
Although this was still valuable as study time, the potential for improvement in 
problem-solving was minimized.

4. Involvement of workshop professors. Instructors adopting the Workshop model 
become involved in different ways with: the supervision of leaders; occasional 
observations of the workshops; and the development of materials. The workshop 
model recommends that the professor teaching the course:

• Prepare, review, and update the workshop materials
• Preview and model the workshop materials and activities with the student leaders
• Be available to students and student leaders according to need

Turnover in faculty can have a serious impact on the PLTL project, and will be dis-
cussed at greater length in other parts of this study. By way of example, we note 
that at several sites when new faculty were hired either they themselves showed lit-
tle enthusiasm for PLTL, or their department heads were reluctant to require 
responsibilities in this area, as they began their research and prepared their initial 
lectures. Not being involved with the workshop details, these faculty members were 
generally less convinced of the importance of workshops and students soon became 
aware of this attitude. By contrast, at several sites PLTL was adopted by an entire 
department, with notable success.

5. Integration of workshops with the total course As mentioned above, students 
taking courses that include workshops or who sign up for workshops as part of 
a course must see their participation in PLTL as an essential part of the course, 
as important as attending lectures and individual study. We have seen that most 
students do have a sense of responsibility about the workshops. It is also critical 
that faculty members integrate the workshops into the overall course structure. 
Site visits found that:

•  The workshops take a considerable amount of student time and energy. 
Consequently students must value the workshops or the impact will be con-
siderably diminished.

•  Integration means that the workshop leaders are aware of the approach taken 
in the lectures and the professor’s overall method.

•  The model requires that the professor refer to the workshops in lectures and 
at other times, indicating their importance to learning, perhaps using some 
cooperative work within the lecture.

At some sites, workshop details were coordinated by a faculty member not teaching 
the course or by a graduate student. In these cases student leaders were one or two 



steps removed from the lecturer, and the success of PLTL was partially compro-
mised. When questions arose, students and student leaders sometimes lacked con-
fidence that the priorities and methods of the instructor were clearly understood and 
interpreted correctly in the workshops. Similarly, when workshop leaders were 
graduate students, it was important that they meet regularly with the professor to 
align themselves with the teaching/learning strategies employed.

6. Departmental and institutional support. This is critical for institutionalization. 
The workshop program cannot survive without adequate resources, nor is it likely 
to survive if implemented by one or a very small number of faculty. A critical 
mass is required for the workshop approach to take root and become a normal 
part of the business of a department and institution. The model suggests that:

• The workshop approach be extended across several courses and disciplines
• That administrators such as department heads and deans support the program
• That the institution provide local funding

Interviews with workshop faculty have uncovered a pattern regarding institutional 
support. At the outset, when first planning workshops, faculty members were gen-
erally enthusiastic about the pedagogical advantages, had acquired some resources 
with which to pay peer leaders and began to develop materials. Consequently they 
were not overly concerned with institutional support. But after a few years, particu-
larly if colleagues began to adopt workshops, the need for on-site support became 
evident and even critical to insure long-term success. At sites where the department 
head did not offer support, the workshops were generally abandoned.

2.6 Workshops from the Leaders’ Perspective

We have mentioned a number of times that the peer leaders were the key to success-
ful workshops. They were also insightful and articulate in describing the workshop 
dynamics. At some sites they were asked to keep journals and entries were discussed 
in weekly meetings. These activities helped create a reflective atmosphere. Evaluation 
interviews with leaders provided rich data about the PLTL workshops. These 
interviews were recorded and transcribed. Excerpts are provided below.

How do you view your role as a workshop leader? It’s mostly guiding and helping 
them. That’s what I do now. But when you first start doing it you accept the role of 
teacher. And finally you realize that’s not your role. Instead of giving them the answer, 
I’ll watch them do a problem and if they are going down a totally strange path, I’ll 
say, “How about trying this?” And that has been better for the students. I have seen 
a change in grades. Last semester I saw a grade change from 40-something to 80, and 
from 60s to 90s. Just because students were working together, and also meeting out-
side of class. (Peer leader for general chemistry in New York, NY, 1996).

What kind of changes have you noticed in the way students interact with one 
another? I think in the beginning, the first couple of workshops, it took them a while 
to warm up, because they are used to competition, and they already know which 
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ones are the brighter students and which are the weaker. And you have to coach 
them so that the better students back off a bit and let the quieter one speak up. They 
get a mutual respect for one another, and understand why they are doing what 
they’re doing. At first they just look and if it’s not in the book they say, “How do I 
do this?” And you have to tell them, “You have to think this through.” (Peer leader 
for general chemistry in Brooklyn, New York, 1996).

Did you have a training program at the start of the school year, if so what was it 
like? The professor usually holds an orientation. When I began it was easier 
because there were only 10 in the group. He could give individual attention to each 
leader. Now it is more difficult. But we had an orientation where leaders like myself 
who have done it for awhile could give our experience. Then we broke into groups 
to work out some of the problems in the first set. That way we could see what exactly 
it feels like. [Some of the leaders had not been in workshops as students.] Then he 
asks: Did anyone feel awkward? Did anyone find it difficult to participate? That 
way we get a sense of how it feels to participate. There are always differences in 
interest levels; there’s always a quieter one or a noisier one—even among the leaders. 
The leaders are supposedly more interested and want to do the problems. But we 
had to think about the students. Some of the students taking the course really don’t 
want to be there; or don’t want to be in the group. Dr. Wilson wanted to make sure 
that we could feel what it was like to be in a group. We want to be part of the group.
(Peer leader for organic chemistry in Kentucky, 2000).

What kinds of materials do you use? I’m a little different, because I really get into 
this. I’ll bring a model kit, or cut out different things from construction paper. We do 
skits. Like I’ll get them to pretend they’re molecules. It’s really silly, but they get into 
it, and they’re never going to forget how hydrogen bonding works. We’re learning 
stochiometry this week and I’m bringing different kinds of candy to work on different 
kinds of groups. Anything to try make it more like real life. [What got you doing 
this?] Chemistry was really hard for me as a high school student and I did pretty 
poorly. So it is amazing that I have the major that I do. But I was frustrated and 
didn’t enjoy it at all. So I came to college with a really bad attitude, and didn’t really 
want to take the class that was required to go to medical school. But I was taking it 
and the professor starting doing all these experiments in class and so that kind of 
got me started thinking, ‘Wow this is real; this is cool.’ So I started looking for ways 
to make it interesting. And then I started to really like it. So I did a total 180 and 
began to love it. So then I would look for any way to make it more fun.

[So the workshop was a great opportunity.] Yes it really was. And I think maybe 
I am a little more compassionate than someone for whom chemistry comes easily. 
I know how hard it is. I think that a big part of the workshop is the discussion, like, 
‘Boy I had to work four hours trying to figure this out.’ Because people think they 
are alone. So it is important to get students to understand the importance of group 
work. (Peer leader for general chemistry at Miami, Ohio, 2000).

How is it working with students at different levels? Some say they don’t need it 
but when you see them there you see that they have weak points. Some say it so often 
that then they trap themselves and can’t admit their weaknesses. Typically, they 



come from high schools where they have had chemistry and they do well for a few 
weeks and then they struggle. Others do well for the whole semester but they needed 
to interact with people more. They can be sub-leaders helping us explain and they 
can build friendships and confidence that help them as leaders. (Student leader for 
general chemistry in Georgia, 2004).

There is abundant evidence that peer-led workshops can be of great benefit to 
students—improving academic performance, and helping freshmen get acclimated 
to college in a serious but friendly context. Chapter 6 is devoted to a study of the 
benefits of PLTL to the leaders.

2.7 Summary

Initial implementation and evaluation of Peer-led Team Learning led to the devel-
opment of a model of six critical components. This model added clarity and energy 
to the program and to presentations for potential adopters. The critical components 
also provided a framework for monitoring implementation of PLTL.

When implemented according the model, PLTL has increased student engage-
ment, motivation, and performance. Surveys and interviews with students and student 
leaders have uncovered a high level of satisfaction with the program. Studies compar-
ing groups with and without workshops reveal that participation in workshops leads 
to a higher percentage of students earning grades of A, B, or C. Several studies have 
also documented a significant increase in performance on standardized tests.

When not implemented according to the model, PLTL invariably encounters 
problems. Each element of the model serves a purpose in contributing to the overall 
success. Site visits, interviews, and performance data have helped identify precisely 
where and why the program is not effective.

The peer leaders are central to the success of the program. A positive attitude, 
motivation, along with skills and continued guidance are essential if the leaders are 
to succeed in making learning more effective for students.
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Chapter 3
Dissemination Strategies

Peer-Led Team Learning was implemented and evaluated at a diverse group of 
institutions. The founding group believed that the PLTL method would help stu-
dents learn—regardless of the course level, the type of institution, or the students’ 
background. They reasoned, based on their own experiences and the existing litera-
ture, that appropriately guided active learning would improve their courses. 
Implementation and early diffusion of the method was carried out by the founding 
group of faculty who published articles, developed a website and made presenta-
tions at local, regional and national chemistry meetings.

The success of Peer-Led Team Learning, both in terms of student performance and 
the enthusiasm of participating faculty, encouraged the founding members to take on 
the task of disseminating the PLTL pedagogy in a more structured way. As mentioned 
in the previous chapter, the effort was supported by two National Dissemination 
grants from the National Science Foundation (EHR/DUE). Simultaneously the PLTL 
project also participated in other projects committed to the improvement of science 
education for undergraduates, such as the Chautauqua Short Courses for College 
Teachers (http://www.chautauqua.pitt.edu/), Project Kaleidoscope (PKAL), and the 
Multi-Initiative Dissemination (MID) Project (http://www.cchem.berkeley.edu/
~midp/index.html?main.html&1).

These PLTL activities were part of a larger philosophy that recognized the 
need of the participating faculty to be creative and to contribute to the national 
conversation about improving undergraduate education. Thus, the dissemination 
model outlined a practical approach for expanding PLTL within chemistry and 
introducing it to other disciplines. The model provided an opportunity for other 
faculty to contribute to the field of team learning and to exercise leadership. The 
plan built on success, with the conviction that faculty considering implementation 
of peer-led workshops in their own courses needed a thorough grounding in the 
method as well as support in implementation. A four-stage plan of dissemination 
was initiated.
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3.1 Dissemination Model

The dissemination plan listed the following stages:

1. Stimulating interest
2. Creating a deeper understanding
3. Successful implementation
4. Developing scholarship and new leadership

For each of the stages there was a role to be played by the disseminators and by the 
target population of faculty and administrators. The dissemination team provided 
initial information; offered workshops with much greater detail on the method; then 
supported implementation and mentored new grant writing and local leadership. 
A unique aspect of the strategy was the involvement of students, the peer leaders, 
as partners in the development and dissemination of the program.

3.1.1 Stimulating Interest

In the first stage of dissemination, experienced and successful PLTL faculty mem-
bers and students made the method known to colleagues within their own and 
neighboring institutions, and through other professional contacts. This sowing of 
the seed was done in a variety of formal and informal ways: in the many brief con-
versations that professors and students have with one another; through talks and 
panels at regional and national conferences; through the PLTL national organiza-
tion, newsletter and website; through presentations at faculty development confer-
ences; and in publications about related research and the evaluation of PLTL.

As part of the evaluation of informational conferences disseminating the four 
pedagogies (Multi-Initiative Dissemination) mentioned above, a survey item asked 
about the “barriers to your adapting or adopting what we have been discussing.” 
The following selected responses demonstrate that participants were quick to iden-
tify potential issues, problems, and barriers to successful implementation of PLTL 
or other similar initiatives. Participants listed the following concerns.

• Money. Training of TAs or peer leaders.
• Multiple sections taught by multiple instructors.
• Time to prepare materials
• Getting departmental support (but that also is an opportunity).
• It is my first year at school; not tenured and not certain of support.
• Putting all your eggs in one of these baskets is no great improvement over doing 

just lecture—if you do them well.
• No existing time period (recitation) or student TA force to help implement. Will 

have to be very creative.
• Administrative hesitation and lack of support; this is one more thing to do above 

and beyond what I currently do.
• There are many new programs; we must decide on one and go with it.



• I don’t teach the same classes several years in a row, so time invested will only 
pay off if others who teach course collaborate and agree to use same approach.

• My own time budget. To add to time for this class modification is more likely to 
be gradual than a giant leap.

Most of the issues identified are substantial. The faculty members participating in 
the informational workshops had an accurate understanding that initiating work-
shops and other programs would take time, funding, organizational activities, and 
departmental approval. Some were not sure that overcoming all the barriers would 
result in improved student learning. But for many the challenge of better teaching 
and learning was an overriding concern. So they solved the problems and overcame 
the barriers to see for themselves whether PLTL workshops would take students to 
a new level of learning.

A few anecdotes can provide the flavor of the initial information flow about 
PLTL. These are taken from the scores of faculty members who learned about the 
program and implemented workshops.

• A chemistry professor at a New England state college learned of the first NSF 
chemistry grants, requested more information, thought the workshops would be 
beneficial particularly with large classes, applied for and received a PLTL mini-
grant (Workshop Project Associates).

• A professor at a mid-western state institution who attended a Lilly-sponsored 
meeting on teaching and curriculum and was impressed with the excitement of 
PLTL students, went to a Chautauqua short course to gain a deeper understand-
ing of the program, and then implemented the method.

• A professor from a community college in New York State who had been using 
small group work for case studies in biology, learned of PLTL from a colleague, 
tried it and was pleased with the results.

• A professor from a research university had learned of the method but thought it 
was for remedial instruction. When he found that an institution similar to his was 
using it with all students, he attended a national PLTL meeting organized by the 
project and then introduced the method with his general chemistry honors class.

So we can see that faculty members gained initial familiarity with PLTL in a variety 
of settings and were attracted to it for different reasons. As was mentioned earlier, 
it was generally those who had already introduced new teaching/learning practices 
who were most favorably disposed to PLTL. Berke (2003) had implemented a 
number of active-learning curricular changes when he learned of and almost imme-
diately became enthusiastic about PLTL. Having someone from a similar institution 
successfully implement a pedagogy also seems to be important to faculty before 
they were willing to invest time in a new approach.

3.1.2 Creating a Deeper Understanding

In the second stage of dissemination, faculty who had some initial familiarity with 
the method attended workshops, generally of two or three days in length. Some of 
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these workshops were sponsored by educational agencies such as the Chautauqua 
short course for college teachers; others were hosted by the PLTL project. These 
workshops required a substantial commitment of time and work and a majority of 
the participants were seriously considering PLTL.

These training workshops focused primarily on an exploration of the six critical 
components of the workshop model with emphasis on leader training and prepara-
tion of workshop materials, with additional information about evaluation and sug-
gestions for startup funding. Student leaders from an institution using PLTL would 
regularly participate in these presentations, and they were often the most convinc-
ing part of the program because they were poised and enthusiastic about the many 
benefits of PLTL.

The importance of the peer leader participation in dissemination cannot be over 
estimated. They generally provided a demonstration of their own role by leading a 
workshop while faculty participants played the role of students. They also explained 
the benefits of the method based on their experiences, answered questions, and in 
general were articulate advocates for the model.

Professors accustomed to more passive students were deeply impressed. 
Comments such as, “The most effective part was the example” (Miami, 2000 PLTL 
conference), were common. Faculty members saw, sometimes for the first time how 
empowering the method is for students to participate in the design of a learning 
environment. For the most part, these were not students from highly selective uni-
versities. But they demonstrated skills that would make them competitive appli-
cants for graduate school and would be valued by employers. Chapter 6 provides a 
detailed discussion of the PLTL benefits for leaders.

During the spring and summer of the dissemination grant’s first year, two and 
three day PLTL workshops were held at five sites: Miami, Florida; Portland, 
Oregon; Pasadena, California; Philadelphia, Pennsylvania; and San Juan, Puerto 
Rico. We have survey forms from 82 participants (Gafney, 2000b).

Participants at these conferences, unlike those for the brief informational ses-
sions, were almost all seriously considering adopting PLTL. Their concerns were 
about implementation issues and are shown in the following table (Table 3.1), in 
absolute numbers (N = 82). Some participants listed more than one concern.

In spite of their concerns about issues in implementation, respondents gave high 
marks, on a 1–5 scale, to the value of topics and activities covered at the confer-
ences. The following table (Table 3.2) presents the means of these ratings.

Table 3.1 Faculty concerns in implementing change

Concern (N = 82)

Support: institutional, departmental, collegial 27
Cost/funding 23
Scheduling; finding space 15
Time for implementation activities 14
Recruiting and training peer leaders 11
Developing materials 10
Pedagogical fit; student interest  8



These conferences and many others like them achieved the goal of motivating 
and preparing participants to implement PLTL, with appropriate support. More than 
90 percent of participants thought that implementation was feasible for them.

3.1.3 Successful Implementation

The third stage of the dissemination plan was actual implementation at a new site. 
This was often done on a pilot basis, sometimes with only a fraction of a class 
participating. A key part of this third phase was the support provided by experi-
enced PLTL practitioners to those beginning to use the method. Issues often 
arose, for example, about training leaders, adapting materials, and overall organi-
zation. Issues in these areas could be daunting. But the experience of those who 
had successfully implemented the program provided helpful guidance to those 
initiating PLTL.

During the years of NSF funding, initial implementation of PLTL often took place 
with financial assistance from the project-sponsored mini-grants. Requirements for 
proposals and reports were prepared and administered in large measure by Varma-
Nelson. These mini-grants not only permitted instructors and institutions to implement 
PLTL but also created a wealth of useful data about issues surrounding new implemen-
tations and dissemination. Chapter 4 is devoted to this aspect of the project.

For those implementing PLTL in general chemistry, organic chemistry, and a 
combined general, organic, and biological chemistry (GOB) course, the workshop 
materials developed and published through the project facilitated startup of PLTL. 
Many professors adapted the materials to suit their needs, but having them made 
the initial planning far easier.

The project also published a manual covering all aspects of the project and a 
peer leader handbook. These were reference guides, following up on the training 
sessions and permitting more confident implementation. Materials for chemistry
were published and two were later revised as second editions (Gosser et al., 2006; 
Kampmeier et al., 2006; Varma-Nelson & Cracolice, 2001). Since 2005 a set of 
carefully developed modules has also been available on line for implementers in 
biology (Griswold et al., 2005). Materials for math and computer science courses have 
also been developed by individual implementers.

Table 3.2 Ratings of PLTL topics at dissemination conferences

Topic Average Rating

PLTL model 4.5
Leader training 4.5
Materials 4.2
Evaluation 3.8
Mini-grant (WPA) program 4.4
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3.1.4 Developing Scholarship and Leadership

The fourth stage in dissemination as planned was that the new implementers 
would take on leadership roles, promoting the program on their own campuses and 
beyond, contributing to the evolution and growth of the PLTL model. This often 
happened and so deeper involvement grew, not only of PLTL users but also of 
experienced practitioners who continued to tell the story of the method and its 
benefits. Further detail on this aspect of program growth is contained in the fol-
lowing chapter.

As an aid to dissemination the PLTL website contains a page with 10 items that 
can serve as a starting point for those disseminating information about the program 
or to those who want to receive such information (Varma-Nelson & Dreyfuss, 2003). 
Materials include: a sample brochure to be downloaded or used as a template to pro-
mote the program; PowerPoint presentations explaining the method; a listing of more 
than 240 presentations on the method; a page with links to a number of sites using 
PLTL; guidelines for applying for small grants; sample workshops; and a checklist of 
issues to be considered before taking student leaders to conferences.

These resources are intended to assist new PLTL implementers to prepare and 
present the method at local or regional conferences and workshops. They are not 
exhaustive or arranged in a way that would obviate the need for individual work. In 
fact it is important that as individuals disseminate PLTL they put their own stamp 
on the message, relating in a personal way how and why the method works for 
them. But these web-based resources decreased the time needed to prepare dissemi-
nation presentations.

Other activities carried out by this second-wave of PLTL faculty included: several 
very careful studies of student performance and student leader experiences that 
resulted in publications; promotion of the program outside the United States, with 
several trips to China, India, Cuba, and Europe; use of the program in connection with 
grants awarded by NIH, FIPSE, and others; numerous presentations at regional and 
national conferences; successful PLTL programs established in mathematics and biol-
ogy. The PLTL website lists many of the presentations, workshops, and articles 
related to the project. Some of this information is also listed on individual faculty and 
 university websites.

The data indicate that the dissemination plan worked quite well. A large number 
of faculty, potential student leaders and learning specialists attended presentations 
and workshops, and the program of mini-grants catalyzed PLTL implementation at 
over 90 new sites. Evaluation has found that implementation at new sites was mixed 
both in the quantity and quality of activity.

3.2 Using Diffusion Practices to Improve Education

There are diffusion and dissemination lessons to be learned from other fields. 
Dearing (2004) points out that the lack of diffusion of best practices is a critical 
issue in health care. He finds that new and local solutions are continually rewarded, 



to the neglect of programs with proven effectiveness. We propose that the same 
holds true in education, and concur with his statement that, “there is little if any 
correlation between program effectiveness and program persistence” (p. 23).

The stages in dissemination outlined above, and employed by the PLTL practi-
tioners, offered a strategy for making the method known, and helping faculty get 
started. The stages used by Rogers (2003) to explain the innovation-decision proc-
ess cover the same ground in greater detail and can be used to throw additional light 
on what was happening as the ideas and methods of PLTL began to spread. Rogers’ 
theory and categories will be used in the following analysis of PLTL dissemination. 
We use “dissemination,” the more common term currently used in educational 
practices and “diffusion,” interchangeably.

3.2.1 Knowledge

The first stage Rogers discusses is knowledge. He considers three types of knowl-
edge in response to three questions, all of which are pertinent to PLTL. The first 
question is, “What is the innovation?” He calls the answer to the question, aware-
ness-knowledge and he believes that those promoting an educational innovation or 
reform effort should be able to say what it is in a few words. PLTL practitioners have 
had many encounters in which colleagues or faculty want this very basic informa-
tion. The answers are straightforward, “It’s about small group learning, with a 
trained peer leader, and carefully developed materials; it’s part of a course.”

The second knowledge question is, “How does it work?” Answering this takes 
more time, and involves a full exposition of the model with its six critical compo-
nents, providing what Rogers calls how-to knowledge. He makes the telling com-
ment, well known to PLTL advocates, that, “when an adequate level of how-to 
knowledge is not obtained prior to the trial and adoption of an innovation, rejection 
and discontinuance are likely to result” (p. 173). The reason is that without clarity 
about how to implement, there is an increased likelihood of mistakes, confusion, 
and unproductive outcomes. He finds that more complex innovations require a 
higher level of how-to knowledge than those that are less complex.

The implementation of PLTL is more complex than it first appears. Adding 
problem-solving and concept-building workshops to a course sounds fairly simple 
but this is not a small change at a university or college. There are a number of issues 
that may create problems if not anticipated or handled promptly and appropriately 
when they occur. We mention a few of the more commonly encountered issues.

• Finding suitable space for the discussion and problem-solving that takes place 
within the workshops. We have observed workshops in lecture halls, classrooms, 
labs, seminar rooms, student lounges, and cafeterias.

• Scheduling and taking attendance.
• Making sure that materials are at the right level and suited to the allotted time.
• Selecting, training, and supervising leaders.
• Keeping the workshops closely related to lectures.
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It has become clear that failure to anticipate these issues can derail a project before 
it has had a chance to succeed. If the problems listed above, and others, arise as 
surprises then implementation can be quite bumpy, a high level of student dissatis-
faction is likely, and one may question whether the project is worth the effort. 
Similarly, if PLTL is viewed as nothing more than a weekly study session with a 
guide, then it is likely that many students will not attend and those who do will not reap
significant benefits. A reasonably high level of how-to knowledge will not eliminate
all implementation problems but it will help faculty anticipate them. As the saying 
goes with regard to military operations, one must plan in great detail, knowing that 
once the battle is engaged much will not go according to plan.

The third knowledge question is, “Why does it work?” The answer requires an 
understanding of principles. This is an interesting area with regard to PLTL, and 
there seem to be a variety of answers related to different theoretical frameworks. 
Some point to constructivist theory that emphasizes the active participation of the 
learner, enhanced by cooperative activities in a social setting. Others believe it is 
simply a matter of getting students together for structured and guided problem-
solving. Others have identified the coordination of reciprocal teaching and studio 
instruction. Still others see the intervention and modeling by the peer leader as the 
critical ingredient. Some stress the power of friendly feedback. And some who are 
enthusiastic about the method do not seem to worry about why it works. We believe 
that more research needs to be done to learn why the PLTL workshop environment 
helps students become more successful.

3.2.2 Persuasion

After knowledge, the second stage in the Rogers model is persuasion. The indi-
vidual must become “more psychologically involved with the innovation.” The 
potential PLTL adopters, in this case college instructors, worked through uncer-
tainties associated with the method, asking about the advantages and disadvan-
tages, not in the abstract, but in their own settings, and in conjunction with their 
own priorities. These local evaluation data were persuasive. The outcome at this 
stage is a favorable or unfavorable attitude about the innovation. Generally a favo-
rable attitude will result in adoption, at least on a trial basis. But there can be a gap 
between attitude and action.

In the case of PLTL we can conjecture about why some instructors were quickly 
persuaded and others were not. Those instructors who found PLTL suited to their 
needs were the ones who had been actively looking for new ways to engage stu-
dents before they found PLTL They recognized teaching/learning issues, and were 
searching for solutions.

• A chemistry instructor at a southern state institution had been using tutors and 
had looked at Supplemental Instruction when she attended a Chautauqua confer-
ence on PLTL and found that it answered a number of questions about improved 
teaching and learning.



• A professor at a mid-Atlantic school was hired in biology education. She observed 
PLTL as used in the chemistry department and adapted the method to biology.

• Several instructors had been considering other approaches to group study and tutorial 
support, but recognized advantages in PLTL—particularly in the leaders’ role and the 
integrated activity of the instructor—elements that made them select PLTL.

3.2.3 Diffusion Decisions

Rogers points out that, before making a final decision, most adopters want to try an innova-
tion first on a trial basis, “to determine its usefulness in their own situations” (p. 177). 
He further notes that a cultural context or the climate of an institution influences the likeli-
hood of adoption. For example, in some situations there may be strong group pressure 
in decision making; in others a more individualistic atmosphere may prevail.

Dearing (2004) provides useful ideas about diffusion that to some extent bridge 
Rogers’s notions of knowledge and persuasion. He found that decisions about 
adopting an innovation are guided by: what people think about it; what they think 
others think about it; and how they compare it with other innovations (p. 26).

This “what others think about it,” was operative in the case of PLTL. For a vari-
ety of reasons, faculty members are more likely to listen to colleagues from disci-
plines and institutions like their own (Foertsch et al., 1997) and to be in more 
frequent contact with those from institutions in the same geographic region. For 
this reason a supplement to the PLTL national dissemination grant was directed 
toward dissemination by community college faculty to others at community col-
leges. Also, consortia of colleges sharing ideas, leader training, and materials 
existed in the New York City area, around Rochester, New York, in the Midwest 
(Chicago and Indiana) and in Portland, Oregon among other locations.

In Portland, the Oregon Collaborative for Excellence in the Preparation of Teachers 
(OCEPT), an NSF-funded initiative to improve the quantity and quality of science and 
math teachers, had assembled faculty members from all levels of higher education to 
consider new approaches to science teaching. This consortium provided fertile ground 
for Oregon faculty to learn about and implement PLTL. As an unintended conse-
quence, PLTL also offered an opportunity to increase the number of science teachers 
in the state, as undergraduate peer leaders developed an interest in teaching.

The implementation stage occurs when the innovation is adopted. Rogers dis-
cusses the “unit of adoption,” which might be an institution, a department, or an 
individual. He finds that more complex issues arise when the implementer is 
an organization rather than an individual. With regard to PLTL, the adopter was 
generally an individual or small group, but the organization played a critical role 
in implementation since the institution provided funds, space, time, and legiti-
macy. Rogers finds that re-invention—the changes in the idea or practice as it 
moves from adopter to adopter—is a natural process and not necessarily bad. We 
will return to this in Chapter 4, finding a wide range of adaption strategies, some 
of which were more successful than others.
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3.3 Attributes of Innovations

A second framework of Rogers, useful in the analysis of PLTL dissemination, 
relates to attributes or qualities perceived by potential adopters. We will discuss 
four of these attributes, and their relevance for PLTL.

3.3.1 Relative Advantage

Potential adopters want to know that an innovation will be worth the cost, in terms 
of time, effort, and money. After a PLTL presentation at a research university, 
several faculty members commented that they believed the workshops were good 
for student learning but implementation activities were too demanding. Instructors 
are faced with responsibilities in several areas—teaching, conducting research, 
serving on committees, publishing and advising, and more. Decisions about time-
consuming educational innovations are made in this context. Will the new 
approach support or perhaps distract from other responsibilities? Incentives and 
rewards can play a role by increasing the relative advantage or reducing the costs 
of implementation.

3.3.2 Compatibility

Closely related to relative advantage is compatibility—not only with professional 
activities but also with the values and beliefs that affect an instructor’s behavior. 
Those who were already trying approaches to active learning and cooperative 
work were quick to notice the strengths of PLTL. But the model was sometimes 
viewed as incompatible with a commitment to traditional lectures, individual 
study, and interest in a competitive rather than a collaborative academic environ-
ment. Some departments thought that the use of undergraduates as peer leaders 
was in conflict with time needed for them to engage in research and/or with a 
commitment to have graduate teaching assistants conduct recitations. But the 
opposite was also true. Faculty at research universities found the give and take of 
workshop discussions was good preparation for participation in discussions about 
research findings.

3.3.3 Complexity

Rogers finds that complexity is negatively related to the rate of adoption, and once 
again his insights are consistent with experiences in the dissemination of PLTL. 



Some people thought the model was too complicated when they realized how much 
detailed work was required to select and train leaders, develop new materials com-
patible with the lectures and suited to group work, find meeting space, and con-
vince students that this extra effort was really valuable to them. One professor 
adopted the method with a relatively small honor’s class, saying that implementing 
with the entire introductory class of 250 students would be, “like planning the 
Normandy invasion.” A graduate student at a state university mentioned that there 
were about 200 students in each introductory chemistry section, and there were 10 
of these sections. Clearly, complexity would be an issue in implementing PLTL at 
such an institution. But the large classes gained significant benefits once the com-
plexity issues were addressed, and a number of institutions did implement PLTL 
with large introductory classes.

3.3.4 Trialability

This quality refers to the degree to which an innovation can be tried experimentally. 
In innovations generally, trialability seems more important among early adopters. 
This was partially the case with PLTL. After the program was well defined, adop-
ters had better knowledge about what to expect. But college professors are inde-
pendent minded and trialability remained an issue as each adopter wondered if the 
method would work well in his or her situation.

A successful strategy, used by several professors was to limit the trial to a sub-
section of a large class and implement adhering to the critical components before 
scaling up. Adopters sometimes diluted the method in order to try it, for example 
by limiting the time spent supervising student leaders or by simply using materials 
from the text book. They then found that the program did not have the success that 
was anticipated or students were not as enthusiastic as they had hoped.

3.4 Additional Issues in Dissemination

We have touched on a number of areas in which the PLTL model was viewed as in 
conflict with individual or departmental priorities. We will now consider these 
issues in greater detail.

3.4.1 The Role of Peer Leaders and of Faculty

A central belief in the implementation of Peer-Led Team Learning workshops is 
that peers, only a year or so older than the students in a course—perhaps a difficult 
science course—can play an important positive role in the teaching/learning process.
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This role is not something that is handed to the undergraduate leaders by default, 
because there are not enough professors or graduate students. Rather, the under-
graduate is seen as a recent student of the material who remembers well the issues 
faced by new learners. The peer leader can therefore assist students in problem 
solving and in their conceptual development, in ways that the professor or even a 
graduate student cannot.

For many this is a difficult bridge to cross. Those of us involved with PLTL have 
seen and heard professors express reluctance and anxiety at the mistakes that the peer 
leaders might make when explaining material to other students. Saying that they are 
facilitators, not teachers, does little to alleviate these feelings. Fortunately, faculty 
members with these anxieties are few in number compared with the many who find 
the use of leaders to be a positive addition to the teaching and learning process.

Finkel and Monk (1997) articulate the self-image of many faculty members. College 
professors are not only teachers, they are experts by profession, seeing themselves as 
representatives of their fields. As such they, “are bound to feel a strong personal dis-
comfort in the presence of the kinds of imprecise, loosely connected, unintegrated 
comprehension that students have of their subjects” (p. 7). This is an insightful com-
ment that most of us would find rings true. No matter what the discipline, professors 
feel compelled to correct their students, not only so that the student will learn but also 
to set the record straight, so that a misconception or error will not infect the topic.

Therefore, for the faculty member contemplating PLTL, the question of using 
undergraduate facilitators can be emotionally charged: “Will wrong information be 
put forward, and will this be done in my course, in my name?” Finkel and Monk 
believe that the problem can be solved by shifting the consideration from roles to 
activities. If the teaching/learning process is defined by roles, then the teacher’s role 
is that of professional expert who knows the discipline and knows best how to trans-
mit knowledge. Students are dependent and their role is to accept the knowledge.

But if we define the process in terms of activities, then a shift in thinking can 
take place. The instructor may at times be the master, directing and giving knowl-
edge to the students. But at other times, the instructor may move to the sidelines 
while students become more independent—working with one another, learning 
together, creating knowledge cooperatively, as they learn by interacting with one 
another. The instructor may put aside his or her anxiety and even feel some relief 
as a helper rather than as the indispensable expert. A PLTL professor eloquently 
expressed the positive results of moving to the sidelines, as follows.

The biggest impact is something that I have discussed at length at several meetings and 
workshop conferences. I don’t know how it would affect their mark at the end of the semes-
ter but it certainly makes them more open and inquiring and more ready to challenge than 
they usually would be in my presence alone. The student leaders, for instance, are regarded 
by the people in the course as almost peers. So there is greater freedom to challenge what 
they say and to ask them questions. I’ve watched this from the background. It’s one of the 
things that I noticed right away—so that by the end of the term they challenge me more. 
I can’t prove it, but I’ve seen people who are shy and reticent in class begin to ask questions 
of me and actively begin to explore. I see that as the most positive thing. We have a com-
munity college here. Our students come in with a bad self image. If at the end of the semester 
they can open their minds up, they can become a little more assertive—it’s a fabulous 



change. It really is and it’s almost secondary to see their marks go up. (Community 
College professor)

For professors who want to maintain the guardian-of-knowledge role, the “unsuper-
vised” workshop group may be difficult to tolerate. But in our experience, faculty 
with this mindset were not large in number. Professors who successfully imple-
mented PLTL saw the workshop as a productive group problem-solving and 
concept-building activity, and they were able to relax with the knowledge that 
students are making progress not only in learning science, but also in doing science 
and in deepening their conceptual understanding.

In considering the concerns mentioned, some sites encouraged student leaders 
to email questions to the professor. This proved to be a practical way of maintaining 
contact and reducing the spread of misinformation. Finally, some PLTL adopters 
have noted that the presence of potential local leaders at the introductory training 
sessions for faculty helped alleviate faculty reservations about the program.

3.4.2 Diffusion by Grant and Cluster

Larson and Dearing (2002) build on the work of Rogers particularly in pointing to 
the possibilities of using granting agencies to advance the diffusion of innovations 
and by using “cluster diffusion.” They identify a key issue in the fact that there are 
a multitude of innovations with little diffusion. They point out that, particularly in 
the field of technology, innovations of proven effectiveness frequently are not 
adopted, while less effective methods remain is use. In addition, government agen-
cies and foundations do not offer funds or incentives for diffusion to match the 
resources they put into innovation.

Larson and Dearing find that the study of diffusion has developed a solid and 
well tested theory that can be used to explain the spread of innovations—as we 
have done for PLTL above. They stress the importance of opinion leaders and the 
fact that their presence can make diffusion easier and more efficient. They use the 
term “cluster diffusion,” to describe a process through which several related 
 concepts and practices can be promoted together. The authors then make the fol-
lowing point that has been particularly true about educational innovations and that 
is worth considering in some detail.

The special promise of a complementary cluster diffusion strategy is that when people 
adopt one innovation they frequently are amenable to adopting one or more related inno-
vations, opening a wide window of opportunity for change agencies. The special promise 
of a competitive cluster diffusion strategy is that change agencies such as private founda-
tions do not have to “pick winners” and run the risk of seemingly advocating one interven-
tion at the expense of others. Rather, potential adopters can choose from among a set of 
competing innovations to solve a given problem.

College professors and instructors fit the model described above in that those who 
are interested in fresh approaches to pedagogy and curriculum are often willing to 
consider more than one new idea or practice. PLTL recognized this and was 
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involved in several projects disseminating a variety of innovations, as mentioned at 
the beginning of the chapter.

An issue in adapting or combining methods is that important features of a program 
or pedagogy may be lost and effectiveness compromised. Consequently, those 
disseminating PLTL have mixed feelings about adopting the cluster model. The 
PLTL approach has been implemented with success and verifiable benefits to students 
in a variety of disciplines, courses, and institutions, and with all kinds of students. 
In addition, the method can be used in conjunction with other new approaches such 
as calibrated peer review (University of New Hampshire); problem-based learning 
(University of Rochester); personal response systems (IUPUI); and POGIL (University 
of South Florida). But if the critical components for success are not preserved, there 
are always significant weaknesses, and benefits to students are diminished.

3.4.3 Opinion Leaders

There are a variety of leadership roles in higher education. College presidents, 
deans, and department heads are leaders by election or appointment and they have 
clearly defined roles. In research, leadership is earned through exploration, discov-
ery, and publication. With regard to teaching, some faculty members are recognized 
as being particularly successful. This recognition leads to influence as others adopt 
the approaches they admire. But real leadership in teaching emerges when excep-
tional instructors extend their influence by describing what it is that makes them 
successful and by defining practices that others can adopt.

Larson and Meyer (2007) provide a vignette describing a young faculty member 
who acquires ideas about teaching and learning at conferences and workshops. This 
is essentially one-way communication. After some time this person talks to a col-
league whom he respects within the department, and this begins a two-way com-
munication that leads to further interest and experimentation. In the proper climate, 
these experiences may create pedagogical change. The article then describes the 
use of a survey asking about opinion leaders. Results of the survey revealed that 
opinion leaders were rather narrowly focused within the discipline, often in the 
department and the sub-specialty of the respondent. Faculty respondents described 
opinion leaders, “more on research experience than on teaching competence.”

Within an institution the chair of a department often carries significant influ-
ence. This is particularly true if he or she has reshaped the department or come into 
office at a time of transition. At several institutions, the chair of chemistry or biol-
ogy decided to initiate PLTL in all the introductory courses, found the funding to 
do so, and led the participating faculty in developing a plan for PLTL. At several 
other sites the chair noticed the success of PLTL and provided strong support, 
encouraging others to participate. At one other institution, the chair permitted lim-
ited implementation of PLTL, discouraging its use beyond general chemistry. From 
the perspective of dissemination, the lesson is that the leadership or support from 
the department chair can be highly significant in successful implementation.



It is well established that positions of leadership among college level faculty are 
discipline based (Foertsch et al., 1997). The PLTL founding group and subsequent 
disseminators recognized this fact and used it in dissemination. While  faculty 
members sometimes attracted those in other disciplines to adopt the method, this 
was almost always among colleagues within an institution. Real progress across 
institutions came about only when new leaders had emerged for the discipline.

There was in the diffusion of PLTL a serendipitous quality that does not easily 
submit to analysis. One of the most successful participants, in his classroom and in 
local and national dissemination, describes how he heard about PLTL from a previ-
ously unknown faculty member from another institution, and immediately signed 
on as a pilot site for the program. More study is needed about the role and influence 
of opinion leaders in the dissemination of PLTL and other programs. At this point 
we would say that opinion leaders did not play a dominant role in the dissemination 
of the program. It was the model itself, as presented by faculty and peer leaders, 
that attracted attention and responded to a felt need among faculty.

3.5 PLTL Leadership and Coordination

Coordination of the initial implementation and later dissemination of PLTL was 
determined by the NSF grants. The emergence of new participants and leaders of 
the program also grew out of these grants. The founding group of faculty were tied 
to the project by their commitment to improving PLTL at their own sites, by fund-
ing, and by their individual responsibilities within the project.

Responsibilities within the project varied and the principal participants adopted 
somewhat different roles. These roles were more a matter of emphasis than exclu-
sive or proprietary concerns. The roles and responsibilities included:

• Offering dissemination presentations and workshops
• Research on academic performance of comparative groups.
• Research on the pedagogical foundations of PLTL.
• Developing materials for particular courses.
• Conceptualizing the PLTL approach in disciplines beyond chemistry.
• Investigating and responding to the needs of community colleges.
• Organizing conferences and publishing the project newsletter.
• Coordinating the overall efforts of the project team.
• Managing the mini-grant program.

The distribution of responsibilities and tasks was generally beneficial to the project. 
Specialization is key to the success of any organization. Specialization in the PLTL 
project took place naturally as those with experience or interest in a particular area 
began to work in that area. Regular meetings and informal contacts proved useful 
to maintain the flow of information. The grants with visiting committees provided 
a level of accountability, as did the informal exchanges and “peer reviews” that 
were a natural part of the programs development.
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Chapter 4
Adopting and Adapting PLTL: Successes 
and Limits

In Chapter 3 we discussed the strategies of dissemination employed by the PLTL 
project and analyzed these in the light of dissemination theories, particularly those 
of Dearing and Rogers. We saw that PLTL adopters and potential adopters gener-
ally worked through several stages. First, those with an interest in team learning 
needed more detailed knowledge about what PLTL is, how it works, and why it is 
effective. Second, potential adopters needed to believe that in their particular cir-
cumstances they could effectively implement the workshops. Then they would try 
the workshops, often on a pilot basis, in order to satisfy themselves that the pro-
gram could be reproduced in their own environments and that it would promote 
student success and engagement at a cost that they were willing to pay—in terms 
of time, money, and commitment.

Rogers also found that adopters of a new practice generally adapted the methods 
in ways that they believed were compatible with their circumstances, priorities, and 
resources. This chapter will present the experiences of new adopters first as cap-
tured in reports submitted after an institution had experimented with PLTL, and 
will then provide added detail obtained through site visits and phone interviews. 
These visits and interviews made contact with sites that were of particular interest 
because of the adaptations made, local issues, or problems encountered. Through 
this analysis we were able to identify conditions that lead to successful implementa-
tion, and the issues that militate against successful adoption of the PLTL method—
with lessons transferable to other initiatives.

4.1  Workshop Project Associate (WPA) Mini-Grants: 
Scope of the Program

One of the key activities of the two national dissemination grants funded by NSF 
was the mini-grant initiative, known as the Workshop Project Associates (WPA) 
program. This activity fits clearly under the third stage of the PLTL dissemina-
tion model, providing funds and technical expertise to adopters. Funds were 
used primarily to compensate the workshop leaders. The payments, although 
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modest, emphasized the importance of the peer leaders to the PLTL model, and 
helped secure a strong commitment from them. After PLTL had proven itself, 
funding for the leaders was usually provided by the department or some other 
institutional source.

The mini-grants served another important function. Potential adopters were 
assured that compatibility with local needs was essential, and experimentation was 
expected. WPA grant recipients were welcomed as colleagues in the program. It was 
assumed that their experiences would provide new insights and would strengthen the 
project in both practice and theory. Experienced PLTL practitioners entered into 
partnership with the grantees so that the support offered became a two-way street, 
with new strategies and insights flowing from as well as to the new adopters.

It has been our experience that demonstrated success of PLTL on a campus is 
particularly convincing to administrators who provide the budget to sustain the 
program. The process also facilitates the careful adoption of PLTL through experi-
mentation, data collection, and modifications to address the needs of each student 
population.

A large part of the WPA program was administered under the direction of one 
of the dissemination grant’s principal investigators and co-author of this report, 
Pratibha Varma-Nelson, formerly at St. Xavier University in Chicago and then at 
Northeastern Illinois University.

Varma-Nelson, in consultation with others in the project, developed a set of 
guidelines for processing applications and administering the WPA one-year mini-
grants to initiate PLTL. These guidelines included:

• Preparation of an outline describing what was expected. Proposals were to 
include a description of the course, materials to be used, strategies for training 
leaders, and a plan showing how the PLTL model would be followed. The pro-
posal process was intended to verify that the faculty member submitting it had 
the basic “how-to” knowledge needed to adopt and adapt the program.

• Review and rating of the proposals by at least three members of the PLTL team.
Experienced PLTL practitioners rated the overall quality of the proposals, con-
sidered the likelihood of success, and made recommendations for funding, 
modifications, or re-submission.

• Matching funds from the institution in real dollars, not in-kind services. Funds 
were used primarily to provide stipends for the peer leaders and sometimes for 
faculty travel. Matching funds were required to ensure commitment from the 
institution, and also to foster discussions on campus about the need to introduce 
a line in departmental budgets for the peer leader salaries. Matching funds also 
resulted in administrative oversight, and this in turn made likely the program 
review required for institutionalization.

• Preparation and submission of a brief report after completion of the one-year 
grant period. A format for this report was provided to the grantee. The report 
was to provide quantitative and qualitative data about the numbers and experi-
ences of students and faculty involved, and also about expectations and issues in 
continuing the program.



Although these grants provided a maximum of only $5,000 per course, or $10,000 
per discipline for two or more courses, there were a large number of applicants. In 
the five years of the program, 92 WPA grants were awarded, selected from approxi-
mately 110 applications, totaling $491,866.40 and matched by $544,443.34 in 
institutional funding.

The 84-percent rate for funding applicants was high compared to a typical pro-
gram offering grants. This is because the number of potential applicants had been 
obtained from a much larger pool through a self-selecting process. Faculty mem-
bers attended professional development seminars about PLTL. Those with a serious 
interest then attended two- and three-day workshops. A number of these individuals 
consulted with members of the founding group. Consequently, of those expressing 
initial interest in the program it was a minority that finally decided to apply for 
WPA grants in order to pilot PLTL. In view of this process, it is not surprising that 
a high percentage of proposals were funded.

Preparation of WPA proposals and implementation of workshops included some 
unexpected issues. Some of the applicants were writing grants for the first time. As 
such, they needed guidance but also acquired skills for future use. Both applicants 
and those administering the grants had to navigate through the local sponsored pro-
grams offices even though the grants were small. This was not anticipated when the 
project was first conceived. In some cases, sites started early and wanted to use 
funds retroactively. The mini-grant project provided challenges and benefits beyond 
the usual dissemination issues. But successful solutions of problems helped provide 
a solid foundation for the program.

4.1.1 Participation Data

Participation in PLTL through the WPA project included a large number of institutions, 
faculty, students, and workshop leaders. Some data are available for all of the 92 
grants; but reports were not received from every grantee, so some data are based on 
fewer than the 92 grants. Since some grants were submitted with more than one prin-
cipal investigator, more than 100 faculty participated. The total number of students 
involved in the PLTL WPA projects was greater than 14,000 and more than 1,000 peer 
leaders were included. Table 4.1 contains WPA grants by institution and discipline.

4.1.2 Selecting and Developing Workshop Materials

The development of appropriate materials is critically important to the success of 
Peer-Led Team Learning. The WPA grants provided an opportunity and incentive 
for participating faculty to consider carefully the kinds of materials to be used in 
the instructional process.
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Materials for the PLTL workshops were adapted or written with a variety of 
needs and interests in mind. During the first four years of the project, several of the 
principal investigators wrote workshop materials for general and organic chemistry. 
These were published by Prentice Hall. PLTL adopters in these areas could use 
these in their workshops, as written or with modifications. Table 4.2 shows the 
sources of materials reported by the WPA grant recipients. (There is overlap 
between the second and fourth sources, with some respondents using PLTL among 
other sources.)

Table 4.1 Workshop Project Associate (WPA) grant data: numbers of institutions and disciplines

Basic data: Number of grants 92

Type of institution: Four-year colleges 42
  Research universities 19
  Two-year colleges 31
Discipline: Chemistry (general, 

 organic, biochemistry) 57
  Biology 20
  Mathematics 9
  Physics 3
  Other science areas 3
Workshop data: Mean workshop size 8
  Mean workshop length 105 minutes
 Median workshop length 120 minutes

Table 4.2 WPA grants: workshop materials used

Materials used: PLTL project materials only 9%
  Adapted PLTL project materials 33%
  Written entirely new 30%
 Written partly new, using several sources 29%

WPA reports cited the following about the development and use of workshop 
materials. These are direct quotes or very close paraphrases from reports. These 
comments show that the grant recipients looked carefully at the materials they had 
acquired or constructed.

• Materials were adapted to follow the sequence of topics for the course.
• Visual and kinesthetic activities were included, such as: ping pong balls; ionic 

compound puzzles; board games.
• Problems were arranged not linearly, but in ways that would allow more student 

self-determination.
• Materials were expanded to include test-taking exercises.
• More interdisciplinary and challenging activities were added.
• Materials were developed to emphasize conceptual understanding.
• Workshop materials were tailored to student and faculty interest.
• Workshop leaders assisted in adapting materials.



• Problems were set up to be multi-step and so that certain group activities could 
be carried out in the process of solving them.

• Cooperative learning activities were written to cover difficult concepts from 
both lecture and lab.

• Collaborative learning materials were adapted.

In summary, materials were customized in a variety of ways in order to: clarify con-
cepts; increase the interest and motivational levels for students; accommodate profes-
sors’ pedagogical priorities; foster cooperative work; and better meet the objectives 
of the workshops within the courses. This process of writing, editing, and re-working 
materials forced professors to consider closely: their goals for student learning; how 
students learn; how practice and cooperative learning helps students develop both 
skills and understanding; and how a leader can best facilitate progress as students 
work with difficult concepts and skills. The newly developed materials themselves 
were a contribution to the project, as implementers shared them with one another.

The PLTL founding group of faculty prepared a Guidebook and a Peer Leader-
Handbook which was published by Prentice Hall and was very helpful in reducing 
the barriers to implementation as they were distributed free of charge to new and 
potential adopters of the model.

4.1.3 Leader Training

The selection and training of workshop leaders is viewed by most implementers as 
a central element in the success of PLTL. Ninety-one percent of sites reported hold-
ing initial sessions before the academic year to familiarize leaders with the method 
and their responsibilities. All sites reported holding weekly training meetings for 
the leaders. The time devoted to these weekly sessions varied from 60 minutes to 
two hours, with an average of 105 minutes.

Reports indicate that the following features of leader training were employed by 
most sites.

• The initial sessions were devoted to an explanation and discussion of the philos-
ophy of PLTL, the role of the leader, and workshop dynamics.

• Topics covered in weekly meetings generally included: problems from the previ-
ous workshop; teaching/learning issues; preparation for the next workshop, 
including modeling of activities.

• Training was often undertaken in conjunction with a learning center or tutoring 
center of some kind.

• Some sites used “super leaders” to assist and sometimes direct the training ses-
sions, and also to coordinate workshop logistics. The “super leaders” were 
experienced leaders who continued with the program, taking on added responsi-
bilities after their first year.

• The leaders often worked through the entire workshop materials in the weekly 
meeting.
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• In many cases leader meetings provided the basis for a one- or two-credit course. 
About half the sites reported that leaders maintained journals, completed teach-
ing/learning projects, wrote papers, prepared posters, and in other ways ana-
lyzed and presented their experiences.

• Some geographical areas brought leaders together from several institutions for 
the initial training, and sometimes for the weekly leader meetings. Some sites 
accomplished this through electronic communications and distance seminars

• Sites varied in whether or not they followed the recommended procedure of not 
providing answer keys for workshop problems to the leaders.

The objectives and structure for the weekly meetings varied depending on the 
discipline, institution, and interests of the professor and learning specialist. In general
the meetings were used: (1) to work through the material for the next workshop, 
reviewing both the conceptual background and the problem-solving strategies 
required; (2) to learn the theory and practice of teaching/learning strategies appro-
priate for that week; (3) to discuss individual problems encountered by the leaders 
and to anticipate issues likely to arise in view of the material, course timing, 
instructional priorities, and the like.

The earliest PLTL practitioners did not provide answers to the peer leaders, and 
as the project grew they encouraged new adopters to follow this practice. The con-
viction was that without answers the student leaders would better develop question-
ing strategies to use with the workshop group. It is recommended that part of the 
weekly training sessions be used to develop effective questions which the leaders 
use to guide students through the problems. This strategy alleviates most of the 
anxiety that peer leaders may feel in the absence of answer keys.

4.1.4 Collegial Interest and Dissemination Activities

Adopters of PLTL supported by WPA grants reported collegial interest in the work-
shops and said that they were themselves involved with dissemination. Table 4.3 
summarizes findings in these areas.

The WPA reports describing interest among colleagues and dissemination activi-
ties reflected the project’s breadth. In discussing dissemination, PLTL  adopters 
considered strategies such as packaging and presenting information, the  concerns 

Table 4.3 Dissemination activities of WPA grantees

Interest among colleagues: Little or none 13%

  Limited to the department 26%
  Within and beyond the department 61%
Dissemination activities: Little or none 19%
  Campus level only 24%
  Regional meetings only 24%
 Regional and national meetings 32%



of potential adopters, existing and emerging networks, funding, and local priorities. 
The following are some WPA grant recipients’ comments about dissemination:

• The website and project newsletter are helpful.
• There is no substitute for personal contacts and mentoring.
• Presentations at national conferences will keep PLTL in people’s minds.
• Regional information and training conferences help promote adoptions.
• Training groups of experienced PLTL practitioners should visit interested 

institutions.
• Potential adopters should visit PLTL-using institutions.
• More quantitative data are needed showing the program’s effectiveness.
• Materials should be available electronically for ease of use and adaptation.
• WPA grants of two or three years would help the program take root and yield 

more data.

4.2  Experiences of WPA Grant Recipients and Other 
Early Adopters

The WPA reports were concerned with local implementation and were limited in 
scope, in order not to be overly burdensome. Consequently, there are a number of 
program, dissemination, and institutional issues that were not covered in these 
reports. These issues include: how word of PLTL traveled; what characteristics of 
the project made it appealing to different groups and individuals; what previous 
experiences may have affected adoption of workshops; what obstacles had to be 
overcome to implement the program. These and many related questions are 
addressed using data obtained through site visits, phone interviews, and an online 
survey. We now consider PLTL’s strengths and weaknesses as viewed by early 
adopters, and derived from these sources.

4.2.1 Strengths of Peer-Led Team Learning

PLTL adopters discussed the program’s benefits for students, leaders, faculty, and 
the institution. The following are quotes or close paraphrases of the most com-
monly cited benefits.

Reported benefits to students:

• Workshops facilitate learning by encouraging student-student dialogue.
• The program engages students in chemistry in a way not before realized.
• Students: (1) feel more comfortable with chemistry; (2) become better problem 

solvers, thinkers, and aids to one another; (3) are less reserved and more willing 
to participate and to understand.
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• Emphasis on problem solving gets students involved in how to think about 
chemistry problems, not just the answers.

• The method improves student confidence.
• Workshops help students find a study group.
• PLTL improves understanding of material and performance in the course. Students 

are more comfortable asking questions during workshops rather than lecture.
• Students who regularly attended the workshops performed above the class average.
• PLTL students, particularly leaders, developed maturity in analysis and commu-

nications that allowed them to do undergraduate scientific research and present 
their results at regional and national conferences. We believe this to be an impor-
tant outcome. (Faculty at some institutions have argued against PLTL on the 
basis that the time leaders devoted to PLTL would prevent them from doing 
research. We find that this concern is not substantiated by the experiences of 
most PLTL-faculty as reported in interviews and site visits.)

• The program fosters cooperative learning, extra time-on-task, and extra time for 
discovery and kinesthetic lessons; it is pedagogically very sound.

Reported benefits to leaders:

• Leaders: (1) have an opportunity to experience teaching and decide to enter the 
profession; (2) enjoy an experience that can be the highlight of their college 
career; (3) become enthusiastic, courageous, willing to experiment, developing 
communications and problem solving skills.

• The program positively impacts our peer leaders as they assist in the acclimati-
zation of freshman to the university.

• Peer leaders improved their own understanding of the course material, and some 
expressed a desire to become teachers.

• Helps leaders develop leadership skills and confidence.

Reported benefits to faculty and the institution:

• The ability to add an active learning component without changing all of the 
course structures makes the method easier to implement and disseminate.

• The program leads to a higher retention rate, and that is attractive to faculty and 
administrators.

• Along with the establishment of better relationships among the students, there is 
a higher level of confidence in both students and peer leaders.

• The program maintains an effective amalgamation of the principles of concept-
building, metacognition, and cooperative generation of knowledge in a format 
that is both structured and flexible enough to be adapted.

• Higher grades and lower attrition are achieved. The program also bonds the stu-
dents to the course and to their leaders.

• The program builds confidence in the leaders and provides a review of concepts 
and skills.

In summary, participating faculty list benefits in a number of important areas. They 
find that students are engaged in their learning, work cooperatively developing both 
conceptual and problem-solving skills, and perform better when tested. Leaders 



reinforce learning, gain new insights into the discipline, become experienced in 
facilitating learning, and gain confidence in their own abilities. An analysis of peer 
leaders’ experiences at a private college can be found in an article by Tenney and 
Houck (2004). For their institution, the program helped address a number of priori-
ties, particularly in developing a model for more effective instruction and develop-
ing a positive spirit about learning science.

4.2.2 Implementation Issues

When asked about weaknesses in the PLTL program, practitioners mentioned a 
wide variety of issues. Many of these were related to challenging circumstances in 
the implementation of workshops. A number of issues relate to use of the critical 
components of the PLTL model. Others involve the demands made on students, 
peer leaders, and professors. In order to explain the program more thoroughly, we 
list the following problems in italics and respond to each one. We categorize the 
issues in the following sections.

4.2.2.1 The Training, Supervision, and Role of the Peer Leader

• Students do not like it that leaders are not tutors, and do not like not being given 
the answers or being told whether or not they are right. The reasons for not sup-
plying answers or telling students whether their answers are correct is to build 
understanding and confidence. Students should see clearly that when they have 
done their work carefully and correctly, their answers will be correct and that there 
are multiple ways of testing accuracy and developing confidence in their own 
answers At some sites, students worked through the problems without answers but 
were told when they had reached the solution or found the correct answer to a 
problem. In workshops that were observed, the leaders varied in their approach 
and skills.

• Peer leaders, because of their busy schedules, were not able to meet often as a 
group. This is a serious problem, occurring more often at commuter institutions. 
The program is seriously compromised if leaders do not meet regularly with the 
instructor to plan, review, and offer mutual support.

• An important issue is the variability of the individual workshop experience. 
Perhaps this can be resolved by more extensive peer leader training or taping of 
workshops to view the strengths and weaknesses of individual peer leaders and 
groups. Site visits revealed considerable variety in the skills and approaches of 
leaders. Even with training and supervision, there is variability in leader per-
formance. This situation is in fact not very different from the variability among 
lecture experiences. Students find that professors differ greatly in the clarity of 
presentation, as well as the interest and motivation they generate. This is inevi-
tably the case with workshop leaders as well. It reinforces the importance of 
careful selection, training, and supervision of the leaders.
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• Leader training and retention of leaders due to the institution only being a two-year
school. This is an on-going problem at community colleges. Some solved it by 
adding to their leader pool with students from neighboring four-year  institutions. 
Others reported that many students took three or four years to  graduate—due to 
outside employment and other commitments—and so there was in fact a pool of 
potential leaders available on site.

4.2.2.2  Materials: The Following Were Cited as Difficulties 
Related to the Availability of Appropriate 
Workshop Materials at Some Sites

• Creating materials is time consuming. This is true and is one of the reason why 
the first year of implementation is the most demanding. It is also why the PLTL 
leaders wrote and published materials for chemistry, and later for biology 
(Griswold et al., 2005).

• A possible weakness might be the link between the materials and the lecture. If 
the materials are not closely related to the material the instructor covers, the 
students might not be motivated. Instructors must find time to closely coordinate 
the two. The comment includes the solution. Many professors have said that 
having workshops imposed a certain rhythm on the course, in maintaining a 
desired pace and covering topics as planned. Workshop leaders often provide 
feedback to the professor, in written journals and verbally, about how students 
respond to the materials and workshop strategies.

• Existing materials don’t always fit and therefore, new materials must be devel-
oped which have not been field tested. This is an issue. Materials are generally 
revised and improved over the first few years of use. But this in not very different 
from the use of a textbook or lecture material. Good instructors are always work-
ing to improve their instructional materials. The workshop leaders have been an 
important asset, providing feedback as materials are piloted and revised.

4.2.2.3  Funding and Organizational Arrangements Required 
for Effective Workshops

• There is considerable demand on student manpower, institutional funding, and 
appropriate space. This varies with the size of the course. It takes a lot of plan-
ning and scheduling to meet the needs of an introductory class with 200 stu-
dents. But this simply reflects the cost of adopting real learning for each student. 
If an institution wants to save money by placing very large numbers of students 
in each class, it should be willing to spend a comparatively small additional 
amount to provide an environment that improves learning.

• The biggest problem is that only one hour is available for PLTL. This is a real 
problem. Workshops lasting only an hour are not the same as those lasting 
90–120 minutes. Surveys revealed that students and student leaders perceived 



significantly higher percentages of time spent on leader presentation and 
response in workshops of one hour than in those of two hours. Conversely, those 
in the longer workshops reported higher percentages of time spent on student 
problem solving.

• No credit for the extra time invested by faculty. Implementation of the program 
takes faculty time. The amount of time required diminishes after the first few 
years, but training and supervising leaders requires an ongoing time commit-
ment. Colleges and universities should demonstrate that they place a high value 
on teaching and should reward faculty members who work to produce more 
effective learning. During a site visit, professors using PLTL in calculus courses 
at a large public east-coast university reported that the meetings in which leaders 
prepare for workshops have become very satisfying problem-solving seminars.

• At this institution, education-related projects are not viewed as real research.
Expectations about research vary. Faculty members have to find out what will 
be considered “research,” particularly if they are on a tenure track and not yet 
tenured.

• One faculty member cannot sustain it alone. It must be tried in ‘teams’ - faculty 
working together. Later in this report we will discuss the importance of imple-
mentation teams.

4.2.2.4 Student-Related Problems

• There will always be difficulties dealing with unmotivated students. This is true. 
The advantage of the workshops is that a lack of motivation, where it exists, is 
revealed, and can be addressed. Unmotivated students can easily be overlooked 
in lectures.

• Some of the best students did not feel the workshops were necessary for them to be 
successful. This issue has been addressed in a number of ways in terms of grouping, 
problem levels, and roles. One excellent student, a Rhodes scholar, in an advanced 
course said that the workshop problems were so difficult that no one could do them 
alone. Group work was required. Students in the course enjoyed the cooperative 
work and learned from one another. As this case demonstrates students will find the 
workshops more engaging if the problems are challenging. Instructors need to con-
struct/select problems that are challenging for their own student populations. This 
is not a situation for which “one size fits all”. In addition, successful performance 
on tests is not the only objective of education. Students should also acquire skills 
in teamwork, effective communication, and learning to speak the language of the 
scientific discipline. But these are not easily quantifiable.

• Students expect workshops to replace study time outside the classroom and expect 
the workshop problems to be exactly like the exams. Expectations should be clari-
fied for each course component—lecture, study, workshop. Mazur (1997) has 
some excellent ideas on this. He asks students to write what they expect about dif-
ferent aspects of the course, and at a subsequent class he explains and clarifies each 
aspect of the course and what students should do as they participate in each area. 
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We agree that expectations should be clarified regarding all aspects of a PLTL 
course, including the role of lecture, workshops, study time, and textbooks.

• Sometimes workshops break down into tutoring sessions despite the leaders’ best 
efforts. A student falls behind and cannot contribute so the smooth discussion 
comes to a screeching halt. Group dynamics and social issues arise continually 
and are addressed in the weekly sessions with leaders. In addition, it is extremely 
important that students keep up with course material and come to workshops 
prepared. If they do not, the learning and other workshop benefits will suffer.

• Sports, other extra curricular activities and jobs interfere with the time commit-
ment involved, especially since this was an evening program. … Scheduling of 
topics was difficult with multiple sections. … Evening exams occasionally con-
flicted with PLTL sessions. Colleges do manage to schedule hundreds of courses, 
labs, activities, meetings, and events. It may be complicated, but can surely be 
done when there is a commitment to PLTL.

• The method is self-limiting in terms of the number of disciplines that can employ 
it at any given location. There are only so many good students who could serve 
as peer leaders. The students who are qualified in one subject are probably quali-
fied in several others as well. And so ultimately instructors will be pitted against 
one another in a competition for students to act as peer leaders in their disci-
pline, as opposed to some other subject area. This comment came from an insti-
tution implementing workshops in large classes of general chemistry and biology. 
While it is true that larger classes require more workshops and leaders, it is also 
true that there is a larger pool from which to draw. We have found that when 
workshops are successful, students tell the professors in other courses about them 
and that they would like to have them in other courses. In such cases, the issue of 
leaders tends to solve itself because as the workshops become more popular more 
students are experienced and ready to serve as leaders. But there are situations in 
which faculty and departments need to decide which courses would benefit by the 
introduction of PLTL. No one strategy can solve all problems and address all the 
needs of all students. Pedagogy needs to match the content.

It appears, based on the number and variety of issues listed, that there are chal-
lenges in implementing Peer-Led Team Learning. In WPA reports and interviews 
faculty have been unanimous in saying that implementing PLTL was demanding, 
requiring a significant amount of time and energy. There are many areas in which 
something can go wrong. The list of problems and issues reinforces the need for 
careful planning, often noted in these pages. But faculty members have also pointed 
out that it is very difficult to teach a course “that is not going well.” Conscientious 
instructors sometimes have long lines of students to see them during office hours 
because in spite of their best efforts many students are not “getting it,” in class. 
Those who have implemented PLTL successfully have found that the student gains 
amply compensate for the additional faculty work.

It is appropriate at this point in our discussion of teaching and learning to revisit 
an area discussed earlier, namely that the number of really good lecturers at a  college 
is generally small—but no one sees this as a problem. When students fail to learn 
it is often considered to be their fault.



The above statement may appear to be gratuitous. But we have some evidence 
in the work of Lovitts (2001) who interviewed graduate faculty about doctoral pro-
grams. When asked about reasons for students departing from graduate study, fac-
ulty generally talked about a lack of motivation, preparedness, work ethic, loss of 
interest, and the like. When asked about factors leading to completion, in addition 
to student qualities, faculty members pointed to good advisement, quality courses, 
and faculty support. In other words they took credit for student success but did not 
want to share the blame for failure. We mention this issue to underscore the fact that 
academic support, built into a course, can be of great value to students and so fac-
ulty time is well spent as they resolve problems associated with PLTL.

4.2.3 Impact of the WPA Program

The Workshop Project Associate (WPA) grants were small, with a $5,000 grant and 
a matching amount from the institution. But faculty members wrote proposals, 
marshaled resources, and implemented workshops in response to the WPA oppor-
tunities. Investigators on the dissemination grant thought that the WPA grant would 
be a small incentive, perhaps able to push people in a direction they were already 
headed. But the grants accomplished more than that, Table 4.4 summarizes faculty 
responses about the role of the WPA grant.

In summary, 68 percent of the respondents said they would not have imple-
mented the workshop program without the $5,000 grant. The report form also asked 
about plans to continue PLTL with the following choices: (a) expand the program; 
(b) continue the program as is; (c) review the program to make a decision about the 
future. Responses are summarized in Table 4.5.

Most institutions that used a WPA grant to implement PLTL planned to continue 
or expand the use of workshops. After a few more years, some of the adopting 
institutions had serious difficulties and some abandoned the program. Case studies 
including site visits, interviews, and further analysis were used to investigate these 
events. They will be discussed in subsequent chapters on institutionalization.

Table 4.4 Responses to the item: would PLTL have 
been implemented without the WPA grant?

Discipline Yes No Not sure

Chemistry 17 33 3
Biology  2 19 2
Math/Physics  1  3 1
Total 20 55 6

Table 4.5 PLTL continuation plans

Discipline Expand Continue Review

Chemistry 18 35 0
Biology  5 16 1
Math/Physics  1  5 
Total 24 56 1
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Based on the reports summarizing the experiences of WPA adopters, we can say that 
the mini-grant approach was an effective method for encouraging individuals to adopt 
the workshop method at least on a trial basis. Requiring matching funds guaranteed a 
level of institutional support. As the data indicate, most of those piloting PLTL planned 
to continue the workshops. The pilot grants also made the project visible to other faculty 
members who often became interested, or at least curious about the program.

The entire mini-grant effort seems to be a good example of a diffusion or dis-
semination effort taking advantage of the existing dynamics. Dearing (2004) finds 
that there have been few studies looking at these natural processes. In the case of 
PLTL, the natural process in which a professor notices, learns about, and then 
adopts a practice was amplified by the use of the WPA grants for implementation. 
Professors and institutions were given the basic resources to initiate something that 
was attractive to them and that, based on their reports, they would not have under-
taken without the grant. Dearing, comparing several pedagogies, states, “PLTL 
seems more sophisticated than the other pedagogies in its means of dissemination. 
It involves multiple stakeholders all who are connected with faculty as potential 
levers for tipping faculty behavior in a new direction” (p. 93).

4.3 Summary

The WPA mini-grants were successful in disseminating PLTL for the following 
reasons: (a) funding became available for leaders and the development of materials; 
(b) grant writing and institutional matching required and insured administrative 
support; (c) awarding of the grant attached the participating institution to the PLTL 
national network; (d) the 92 WPA participants provided the project with a wealth 
of implementation and dissemination data; (e) many of the WPA faculty became the 
next generation of leaders in adapting and disseminating the method.

The WPA study demonstrates that institutions can use small grants at their own 
institutions to try new strategies in teaching/learning and bring about major changes 
in the classroom with relatively small funds. A table appended to this report, lists 
the institutions obtaining WPA grants.



L. Gafney, P. Varma-Nelson, Peer-Led Team Learning:  59
Evaluation, Dissemination, and Institutionalization of a College Level Initiative,
© Springer Science + Business Media B.V. 2008

Chapter 5
Indicators of Institutionalization

Rogers (2003) defines sustainability or institutionalization as, “the degree to which 
an innovation continues to be used over time after a diffusion program ends” (p. 183). 
With some changes in vocabulary, this definition applies to the PLTL project. In 
most cases initial implementation was made possible, at least in part, by external 
funding. But the institutionalization of PLTL depends on a variety of factors of 
which funding is just one.

Scheirer (2005), identifies five important factors influencing sustainability: 
(1) program flexibility, (2) a champion, (3) fit with the organization’s mission, 
(4) perceived benefits, (5) support from stakeholder organizations. All of these 
have already been noted as significant factors in our discussions of Peer-Led 
Team Learning, and they will be further discussed in this chapter. Stakeholders 
for PLTL are faculty, students, student leaders, and administrators—and to a 
lesser extent parents, alumni, and the interested public. We will consider issues of 
sustainability in several other educational initiatives to see what happens when one 
or another factor is particularly strong or weak. We will also propose our own set of 
critical components essential for the institutionalization of an educational initiative.

5.1 Experiences of Other Initiatives

Only time can really tell whether a new program, curriculum change, or method of 
teaching will in fact persist. Many educational initiatives, even those with proven 
effectiveness, do not endure and it is useful to consider several programs in order 
to gain insights into the issues, obstacles, and supports that surround an initiative.

5.1.1 The Keller Plan

In 1968 Fred Keller a psychology professor at Columbia University published his 
Personalized System of Instruction (PSI). Keller believed that for most students, 



60 5 Indicators of Institutionalization

 lectures were not the best format for learning. As described by Cracolice & Roth (1996), 
the Keller plan used self-pacing, allowing students to learn at their own rate, with 
individualized testing, peer proctors, few lectures, and texts for independent study.

In the Keller Plan, students receive a course outline and materials, they study, 
and take a test. If test results indicate that they have not mastered the material, they 
receive tutoring—individually or in study groups. They then retake a new version 
of the test and, after mastery is demonstrated, move on. Although first introduced 
in psychology the method became widely used in chemistry.

The approach is demanding in time and energy for both instructors and students. 
But the success rate, and the generally positive atmosphere of the program was 
such that both instructors and students reported more favorable attitudes than in the 
case of traditional courses.

In spite of its success, a 1986 survey found that only 23 of 43 adopters were still 
using the Keller Plan, and adoption by new faculty was rare. Why did this effective 
method fall into disuse? Cracolice points to several factors. First, the approach is 
labor intensive, requiring carefully developed materials, recruitment and supervi-
sion of peer proctors, and individualized testing. Second, some instructors balk at 
exchanging the role of lecturer for that of instructional manager, believing that the 
professor’s role in clarifying concepts, making connections, and modeling problem 
solving is very important for student learning. Third, some students procrastinate in 
this format and do not maintain a suitable pace. Although these issues can be 
addressed, the method has generally been abandoned.

In summary, we can say that the Keller plan did not demonstrate sufficient flex-
ibility and its benefits were not great enough to sustain it in the face of serious 
challenges. In addition, although the plan had apparent advantages for learners, 
these did not translate to clear benefits regarding institutional priorities.

5.1.2 Calculus Reform

In the mid 1980s, a variety of issues confronted college calculus instructors and 
those teaching in client disciplines. As listed by Tucker & Leitzel (1995), issues 
included: too few students successfully completing calculus; students mindlessly 
working through algorithms; under-prepared students entering calculus classes; and 
mathematics lagging behind other disciplines in the use of technology. With sup-
port from the National Science Foundation and others, concerned mathematicians 
and educators developed new approaches to calculus instruction and learning.

What emerged was a radically new curriculum, characterized by the integration of 
intuitive, formal, and applied mathematics. As far as possible, each topic was treated 
from several perspectives—numerical, verbal, graphic, and algebraic. Technology was 
used more extensively, both to reduce tiresome computation, and to introduce real-
world applications, not only from physics, the traditional applications area for calculus, 
but also from biology and the social sciences. Textbooks and other materials were pre-
pared and professional development workshops were conducted across the country to 
familiarize faculty with the new methods and benefits to be derived from their use.



Due to extensive dissemination efforts and the natural attractiveness of the new 
approaches, reform calculus methods spread quickly. The success of the approach 
is attributable to several factors. Most importantly, the method has had proven suc-
cess. Studies show that students not only gain a better grasp of the conceptual and 
applications dimensions of calculus but even outperform traditional groups in algo-
rithmic areas (Tucker & Leitzel, 1995).

But the success of the calculus reform may have been possible because many 
traditional educational dynamics did not change. The lecture, use of textbooks, 
homework, test taking, and the role of the instructor all remained intact. The mate-
rial itself and to some extent the manner of learning changed but this was accom-
modated within the time-honored framework. Again, to summarize in view of the 
factors for institutionalization listed by Scheirer, reform calculus had champions, 
nationally and at most adopting institutions. It could be implemented with consider-
able flexibility. There were perceived benefits in terms of student interest and 
greater satisfaction among client disciplines—important stakeholders.

5.1.3 PLTL Issues

As an educational initiative Peer-Led Team Learning lies somewhere between the 
Keller plan for personalized instruction and reform calculus. The introduction of 
workshops as practiced in the PLTL model requires changes in organizational 
structures such as scheduling which is no small matter, including as it does the fac-
tors of time, space, group size, faculty assignments, and coordination with other 
classes and activities. The method also requires new personnel and funding with the 
introduction of peer leaders. The method also requires some changes in the role and 
responsibilities of the lecturer. Finally, adopting the method calls for training in a 
new pedagogy, and this may be a new experience for faculty.

These changes are more difficult to introduce and to sustain than changes in instruc-
tional materials and teaching strategies that involve just the professor. We might say 
that reform calculus required faculty to take a new look at the discipline, but Peer-Led 
Team Learning required them to take a new look at themselves and their professional 
roles. The demands for self evaluation and pedagogical transformation are not as dra-
matic as in the Keller plan because lectures are not abandoned. But offering an under-
graduate, as peer leader, a formal role in the course structure and in the teaching/learning 
process is a significant change in faculty behavior.

5.1.4 The Professor’s Role

It will be useful to consider the role and self-image of the college professor. 
Preparation for the professoriate is arduous. It usually takes five to seven years 
to earn the Ph.D. degree, and this is often followed by a post-doctoral experi-
ence for those seeking positions at more prestigious institutions. The prize, in 
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terms of an academic position, pays reasonably well, and offers a high degree of 
independence in how one works within the established framework—of teach-
ing, research, and service. The position also includes a high level of security 
once tenure is achieved.

The expectations and requirements for teaching are clear—although they vary 
by institution. The more prestigious the institution, the less teaching time is 
required or expected because research is a priority. Grants can bring funding that 
may be traded for further reductions in teaching, in order to devote time to research. 
Faculty engaged in research generally gain their greatest satisfaction and recogni-
tion from the findings, publications and other rewards resulting from this activity.

In general, teaching at the college level means lecturing, providing office hours 
for individual student questions, administering tests, evaluating student work, and 
assigning grades. For large classes, professors generally have teaching assistants to 
help with grading, and sometimes to hold recitation classes in which students can 
ask questions. At well-funded research universities, professors may teach one or 
two courses a semester; at community colleges it may be five.

Within this framework, faculty have a great deal of freedom in how they teach, 
and they generally exercise this freedom within the lecture format. Many professors 
are justifiably proud of their skills in presenting concepts clearly, explaining prob-
lem-solving techniques, and at times inspiring students. In recent years, many have 
adopted the use of PowerPoint, and other technologies as well as demonstrations, 
and clickers, activities in which students interact with one another during the lec-
ture. But the professor remains in charge and at the center of the process.

A number of very important questions therefore arise as faculty members con-
sider the continuation of a PLTL program after initial implementation. These 
include the following.

• Are the benefits to students sufficient to justify the efforts and expense required 
to continue the program?

• Do the benefits to faculty outweigh the cost and possibly reduced attention to 
other professional areas, such as research?

• Do faculty members accept modifications of their own roles that include sharing 
responsibilities with peer leaders?

The role and self image of the college professor are very interesting and important 
to PLTL and are discussed at several points in this study.

5.2 Administrators’ Views About Institutionalization

Since PLTL requires cooperation and support beyond the individual course, Gafney 
considered the experiences and outlook of administrators to be important in analyz-
ing sustainability issues. After PLTL had been in use for about five years, we con-
ducted phone interviews with 12 administrators from 10 adopting institutions, 
asking about their views of the project and its sustainability at their institutions. We 



believed that successful implementation and institutionalization depended on the 
support of department heads, deans, vice-presidents and provosts who saw the pro-
gram as enhancing learning and furthering the goals of the institutions. Interviews 
with administrators uncovered the following.

1. A fit with local priorities and previous experiences can provide the opportunity for 
a good start. Administrators were asked whether institutional priorities provided 
an environment suitable for Peer-Led Team Learning. In response, almost all of 
those interviewed reported involvement in teaching/learning initiatives and curric-
ulum revision that preceded and in some cases previewed the adoption of PLTL.

• At Portland State, the Freshman University Studies Program grouped 30–40 
students with a peer mentor. These mentors met regularly with students; 
worked with them on computer, library and other skill areas. The mentors 
were generally seniors and were paid. The administrator whom we  interviewed 
had participated in this program, and its success in using peer leaders 
 disposed him to recognize benefits in PLTL and to support the program.

• Faculty from the University of Portland, Coastal Carolina, and Goucher 
College had been experimenting with new pedagogies. Professors had taken 
sabbaticals to investigate new programs. The knowledge, energy, and inno-
vative spirit of these faculty members impressed administrators who were 
then ready to endorse PLTL.

• At Indiana University-Purdue University Indianapolis (IUPUI), a forum was 
held with administrators discussing gateway courses and retention: 62 per-
cent of freshmen were the first in their families to attend college and retention 
rates were low. The general chemistry instructor was conscientious about 
improving his teaching, and even held student focus groups to discuss 
 lectures. These institutional and professional priorities led to the adoption of 
PLTL, with marked improvements in retention in the course.

• Evidence of improved student performance and retention was a priority for 
deans, provosts, and presidents. They wanted to see academic success. But 
many new programs, even those that are genuinely beneficial, find it difficult 
to produce convincing data. Innovative curricula sometimes introduce new 
goals and this makes it difficult to compare the outcomes with those of pro-
grams that were replaced. PLTL, however, has found that student perform-
ance can and does improve as measured by traditional class tests, whatever 
these might include, and many sites collected data supporting this goal. 
Administrators generally found these data persuasive, but they often wanted 
new studies on their own campuses.

• Deans and presidents were often invited to special PLTL activities, demon-
stration workshops, poster sessions and the like. In interviews they indicated 
that they were impressed with the poise of student leaders whom they saw as 
potential ambassadors in recruiting for their institutions.

2. The introduction of PLTL at an institution requires administrative support in 
rewarding peer leaders, often, but not always, through funding in the range of 
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$500 per semester. In terms of a university’s budget this may be a small amount, 
but funding is often an issue. The administrators interviewed recounted a variety 
of successful strategies for funding PLTL.

• Existing funds such as institutional support for tutors, learning centers, work-
study and student service activities were sometimes directed toward PLTL, 
as long as students satisfied the criteria for the program funding.

• State funds for designated curriculum initiatives, as in California, were used 
for PLTL. These funds were expected to recur and to provide a reasonably 
secure base for the program.

• Financial support for PLTL was sometimes included in other grants such as 
the NSF-sponsored Louis Stokes Alliance for Minority Participation (LSAMP), 
and the NSF College Curriculum and Laboratory Initiative (CCLI); NIH-
sponsored programs for student research; and grants under the Fund for the 
Improvement of Post-secondary Education (FIPSE). These programs have had 
primary objectives related to minority students, women in science, active 
learning, research, teacher preparation, or some other area. But they have 
included PLTL as integral to the attainment of the project goals.

• Deans and presidents often had access to discretionary funds that they 
directed toward PLTL.

• The best and most secure funding for PLTL, or any program, was of course 
inclusion as an item in the departmental budget.

Some institutions experimented with approaches to support peer leaders without 
funding, including the following.

• Students were not paid the first time they served as leaders, but were paid as 
leaders for subsequent semesters.

• Peer leaders received credit for attending the weekly workshop preparation 
sessions and for leading workshops. This was different from arrangements in 
which students were paid for workshop activities and received credit for a 
separate pedagogy course.

3. Local dissemination and institutionalization often complement one another. The 
same activities that contribute to successful dissemination can also move a 
project toward institutionalization. Administrators noted the following factors at 
sites where PLTL has been successfully introduced and gained momentum.

• PLTL information flows informally among faculty. This flow seems to be more 
effective when: faculties are smaller; there is physical proximity among offices; 
working connections already exist among faculty members and departments; 
and there is a serious interest in the study of teaching and learning.

• Successful workshops produce satisfied students who recognize what PLTL 
has done for them, and talk about it. Faculty members listen to them. 
Administrators report that they became aware of PLTL’s successes through 
both formal and informal communications networks.

• Following initial workshop success, faculty members present the method, 
their experiences, and findings at local meetings, on campus or at regional 



conferences. Administrators are influenced and involved because they want 
to see improved student performance and faculty interest in pedagogy. 
Recognizing these benefits, they look for secure funding.

So dissemination across a site tends to: get people involved; address pedagogical 
issues; create ideas and sources for compensation; make PLTL part of the way 
things are done. These are important steps toward institutionalization.

4. PLTL can have a bridge-building and bonding effect. Administrators repeatedly 
stressed an area, that had not frequently been mentioned by faculty, as an impor-
tant benefit of PLTL, namely the various ways in which the program created 
new connections and networks.

• Community colleges and urban commuter school administrators reported that 
PLTL helped bring students together for academic work in ways that carried 
over to other courses. Students began to see the institution as a location for 
informal learning and study groups, not only for attending lectures.

• There was general agreement that workshop leadership provides an excellent 
experience for students with an active or potential interest in teaching. Workshops 
fit very well with contemporary approaches to teaching and learning, and can 
motivate students toward teaching careers at the college or school level.

• When a faculty is interested in discussing teaching and learning, PLTL has 
provided a focus and an area of program agreement across departments, and 
has been a fertile area for professional development.

5. The final question of each phone interview asked administrators what they 
would like to see in a proposal to fund a PLTL program. The following are some 
of the more important elements suggested:

•  A clear description of the program, its distinguishing characteristics, and how 
it differs from other programs

• Evidence of improved student performance
• A link to retention and recruiting
• Description of a structured program to guide peer leaders
• A commitment from faculty to direct, manage, and evaluate the program
• A description of the benefits to peer leaders
• Evidence of collegiality and bridge building, if possible

5.3 Indicators of Institutionalization

Based on interviews with administrators described above, on the experiences of 
PLTL adopters, and the analysis of many contacts with faculty, we developed the 
following list of indicators to determine PLTL’s sustainability in a given setting or 
institution.

1. Fidelity to the model. The PLTL model comprising six critical components has 
been mentioned throughout this study. Its clarity made dissemination possible, 
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and we have repeatedly found that when one or more of these elements is missing 
or not adequately employed, the workshop program will be compromised and 
vulnerable when threatened. We conclude, then, that fidelity to the model is 
essential for implementation and is at least a starting point for sustainability.

2. Funding and administrative support. Some types of funding are more perma-
nent than others. PLTL is more secure when it has a regular budget line, or is 
part of the budget that is routinely renewed, such as departmental funds for 
tutors or undergraduate teaching assistants. Similarly, acknowledgement and 
support from the institution’s administrators lead to a greater likelihood that 
PLTL will persist. The program gains security and participating faculty feel that 
their efforts are appreciated. This translates to greater confidence among all 
involved.

3. Perceived success. We have noted a number of times in this report that given the 
amount of work involved in the implementation of PLTL, faculty and adminis-
trators want to demonstrate success at their institution. This is why so many 
comparative and norm-based studies have been and continue to be conducted. 
With changes in teaching assignments and in faculties, it is critical that each 
person taking responsibility for a PLTL course recognize the benefits and be 
committed to implementation of the complete model.

4. Fit with the institution’s mission and practice. All colleges and universities say 
and believe that they are strongly committed to high quality teaching and learn-
ing. But some institutions act on this conviction more than others. When this 
commitment is exhibited in hiring, spending, pedagogical research, and program 
development, PLTL is more likely to flourish. When an institution and its faculty 
promote student initiative, independent thinking, and cooperative approaches, 
PLTL finds a good fit.

5. A core group of committed faculty. Like all programs, PLTL ultimately comes 
down to people. If the faculty members implementing the workshops are abso-
lutely convinced that the program is beneficial, that it makes a significant differ-
ence in learning, then they will work through any problems and will convince 
colleagues of the program’s value. We have seen that a group or team is needed 
because a program depending on one person is extremely vulnerable.

These five factors are strong indicators of successful implementation and of sus-
tainability. We now look at case studies to explore sustainability in practice. At the 
end of the chapter we will return to this model for institutionalization.

5.4 Case Studies: Sustainability Issues

Practitioners may explain and promote a particular model, as has been the case with 
PLTL, but those who listen and adopt the method bring their own institutional cul-
tures and priorities to the implementation. The following cases demonstrate what 
has happened at different sites implementing PLTL.



5.4.1 Implemented by a Team

Implementation by a team of faculty members, from one or several institutions, has 
usually been the result of previous departmental efforts to improve teaching, learn-
ing, and the curriculum. When a group has attended PLTL professional develop-
ment workshops, they spent the last half day, of a 2.5 day conference, in a team 
planning session. They formulated action plans for the training of leaders, prepara-
tion of materials, and scheduling. In the process of implementation the team mem-
bers were then able to confer, delegate tasks, solve problems, and provide a united 
front in explaining the method to other faculty and administrators. This collabora-
tive approach provides a more positive outlook for sustainability.

• Urban cooperation. Faculty members from three urban institutions—a state univer-
sity, a private college, and a community college—had cooperated on a previous 
grant and were attracted to PLTL. All three institutions received WPA grants. The 
private college is a small, private, four-year institution and the collegial approach to 
implementation was particularly noticeable there. The chemistry and biology depart-
ments worked together with strong support from the dean, and assistance from a 
learning specialist. They monitored results, found marked improvements in student 
performance, published their findings and as a result the program seemed to be virtu-
ally institutionalized. But collegial activity at the college level, particularly across 
departments, generally depends on individuals, not on permanent structures. When 
one of the original implementers of PLTL at the private college retired, the succes-
sor—as of this writing—was using a very modified form of PLTL.

• State university. At a state university, enrollments had been increasing and grades 
in general chemistry had been dropping. The chemistry department was looking 
for ways to improve student performance. PLTL was adopted and implemented as 
a team activity by those teaching general and organic chemistry. The department 
chair used statistical measures to demonstrate improvements in student perform-
ance. Other faculty members took different implementation responsibilities thus 
sharing the burden involved in: recruiting leaders, organizing and scheduling; 
preparing materials; developing pedagogical strategies. This teamwork and infor-
mal delegation of tasks was a major factor in furthering the program. Most recent 
data indicate an ABC success rate of 82 percent for PLTL students contrasted with 
58 percent for those not in the program. With solid departmental funding, PLTL 
appears to be well on the way to institutionalization at this site.

• Offshore university. Chemistry faculty at an American offshore university inde-
pendently developed a tutor-mentor program with most of the features of PLTL 
with the added features that the peer leaders were expected to attend classes of 
their workshop students and were trained in mentoring as well as tutoring tech-
niques. After implementing the project for a year the faculty became acquainted 
with the PLTL project and adopted the method. The program achieved considera-
ble success with an ABC success rate of 69 percent (n = 424) for participants and 
53.5 percent (n = 1,425) for non-participants, over seven semesters (Báez-Galib 
et al., 2005).
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5.4.2 Implementation by a Single Individual

In many cases PLTL was implemented by an individual who was looking for more 
effective teaching and learning strategies. But the lack of collegial support and 
practical cooperation has often made it difficult for a single individual to sustain the 
initiative. In this case the program does not gain the advantage of review from dif-
ferent perspectives. The burden on one person is great. Finally, an individual can 
succeed with departmental support and funding, but when that individual leaves the 
institution it is unlikely that PLTL will continue.

• State university. A state university was partner in one of the NSF Adopt and 
Adapt grants. A faculty member there became thoroughly committed to the 
method, introduced it in his sections of general chemistry, and became active 
in the national PLTL network. Students and peer leaders responded  favorably, 
and data indicated the success of the method particularly with under-pre-
pared students. But other faculty in the department, while  admitting the need 
to engage students more effectively, said that they wanted more evidence 
regarding: improved student performance at the university and other sites; 
the value of the program for the leaders; and the time that  implementation 
would take from research. As a result there was no  expansion at the 
university.

• Urban community college. PLTL was introduced in certain biology, chem-
istry, and mathematics courses at an urban community college with the 
support of a WPA grant and through a grant-sponsored consortium related 
to teacher  preparation. But implementation varied and the three depart-
ments worked in isolation from one anther, with varying levels of fidelity 
to the PLTL model. The problems associated with selecting and training of 
leaders, scheduling  workshops, developing materials, and securing funding 
became burdensome for one of the professors who was also working 
toward tenure.

• Private college. PLTL was introduced by a member of PLTL’s founding group 
at a private college in the general and general organic, biological chemistry 
(GOB) course for nurses. The response of students and leaders was highly 
positive, and scores improved,  particularly on the ACS exams. Within a year, 
PLTL was also implemented by two other professors, in the general chemistry 
and organic courses. After the PI left the institution, PLTL was retained in two 
of the three start-up courses.

• Implementation facilitated by the department chair. The implementation of 
PLTL can be particularly effective when initiated and directed by the chair. We 
have records of two instances in which this worked well at state universities. 
One in biology (Gaines, 2001) the other in chemistry. In each case, the chair 
used persuasion, funding, and organizational expertise to plan and implement 
the program in several courses. The chairs also made use of the PLTL network 
to plan and implement effectively.



5.4.3 Support and Direction of Workshop Leaders

The selection and support of leaders is perhaps the most important of the critical 
components for PLTL. The leaders must receive support and direction so that 
they develop competence and confidence and see themselves as part of the 
course and the teaching/learning initiative. The City College of New York and 
the University of Rochester were among the earliest implementers of peer-led 
workshops. At both institutions learning specialists participated in the program, 
and considerable attention was paid to the selection, training, and supervision of 
peer leaders.

The learning specialists at these two institutions, working with one another and 
with the participating faculty, developed a course for the leaders covering instruc-
tional issues, learning theory, and activities in group dynamics. They went on to 
publish a handbook for peer leaders (Roth et al., 2001), and contributed to the 
guidebook for faculty (Gosser et al., 2001).

Although the program recommends participation by a learning specialist to 
assist with pedagogical issues, at many institutions such a person is not on staff or 
is not available. PLTL has been implemented successfully at these institutions, 
without the aid of a learning specialist. The faculty members implementing the 
program at these institutions with and without learning specialists placed a high 
value on the peer leaders, not only as facilitators of student learning but also as 
partners in the workshop enterprise. In this capacity, the peer leaders brought ideas 
about teaching and learning to the project and also developed a strong camaraderie 
in their work with faculty. As leaders nominated candidates to be future leaders, 
bonds were forged among the leadership group. Loyalty to the program was further 
enhanced as leaders from these institutions often traveled to conferences and pre-
sented the method to potential adopters. These students became some of the most 
important figures in disseminating PLTL.

5.4.4 Issues in the Direction of Leaders

Although PLTL adopters understood the importance of the selection, training, and 
ongoing support of the peer leaders, local circumstances sometimes interfered with 
thorough implementation. In these cases, the leaders sometimes noted a disconnect 
between the lecture and workshop, or they failed to acquire the range of skills 
needed for successful implementation.

• State university. At a state university, PLTL was implemented by two members 
of the chemistry department obtaining a WPA grant. The workshops were 
adopted as one of several course features that could be selected by students with 
a grade-weighting system permitting them to customize the course, within cer-
tain parameters. After several years, one of the original implementers left, the 
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other became chair with many added responsibilities, and several new faculty 
were hired. The result of these changes was that less time and expertise was 
available for weekly meetings with the leaders. Added to this was the fact that a 
large number of students were commuters who added employment to their col-
lege responsibilities and so it was difficult to schedule weekly meetings for the 
leaders. Finally, the highly flexible style in which PLTL was implemented did 
not provide a solid foundation for the program. In view of these factors, the 
workshops did not appear to have strong positive results and consequently were 
abandoned in chemistry courses.

• Private university. At a private university, a number of faculty members from 
different departments adopted PLTL. But they did not seem to work together 
and so a number of leader-related issues arose. The workshops were generally 
drop-in sessions with attendance said to vary from 3 to 30. The peer leaders 
behaved like recitation leaders—fielding questions, demonstrating problem 
solving techniques, and helping students prepare for tests—rather than facili-
tating small group learning. Chemistry faculty said that they had difficulty 
attracting leaders because of other demands on student time, such as research. 
Physics faculty said that only about half the leaders usually attended the 
weekly meetings. The leader training sessions were handled as a for-credit 
course one year but some faculty thought this was counter productive, with 
some able students declining to become leaders. A number of these difficulties 
may relate to the drop-in approach and the fact that leaders are not highly val-
ued by the program. Finally, a non-tenure track faculty member initiated and 
supervised PLTL. 

5.4.5 Mandatory Versus Voluntary Workshops

Although the PLTL model and dissemination activities propose a model with 
workshops mandatory for all students in a particular course or lecture section, 
data collected through surveys, site visits, and reports indicate that only about 50 
percent of the adopters do in fact require workshops for all students. Although it 
has been predicted that participation based on student choice would undermine 
the effectiveness of the workshops, this has not necessarily been the case in prac-
tice (Wamser, 2006).

By “student choice” we mean that students elect to participate in workshops for 
the length of the course, and after making the decision they are required to attend. 
There are two main reasons given for participation based on student choice: first, 
limited resources in terms of funding, availability of leaders, and organizational 
arrangements; second, the belief or experience that uninterested students will make 
the workshops less effective for others. As noted above, the program tends to 
become adapted beyond recognition and is not successful if workshops are held as 
drop-in sessions.



5.5  Online Survey on Implementation, Dissemination, 
and Institutionalization

During the 2004–05 academic year, PLTL implementers were asked to complete an 
online survey. We were interested in issues of implementation, dissemination, and 
institutionalization. After three notices, 60 completed surveys were obtained from fac-
ulty at 40 institutions. The types of institutions are shown in Table 5.1.

The information received through this survey overlapped with what had been 
learned from the WPA reports, but there was also new information. This survey 
tested the five hypotheses for institutionalization, listed earlier in the chapter: (1) 
Fidelity to the model: (2) Funding and administrative support; (3) Perceived 
success; (4) Fit with the institution’s mission and priorities; (4) A core group of 
committed faculty.

5.5.1  Comparisons Between Lower and Higher Ratings 
on Institutionalization

Table 5.2 shows the means on a 1–10 scale for responses to seven survey items. The 
first column lists items from the survey on institutionalization. The second column 
lists the mean for that item for respondents believing that PLTL is less likely to endure 
at their institutions. The third column gives means for respondents believing that 
PLTL is more likely to endure at that institution. The fourth column gives the differ-
ences between the means of “more likely” and “less likely” respondents.

The table throws light on the hypotheses for institutionalization. The first two 
items are about initial implementation and the use of the model. There is little dif-
ference in response to this item between the means of those who are more confident 
about institutionalization (r > 5.5) and those who are less confident (r < 5.5). These 
results, along with the fact that PLTL implemented according to the model was 
sometimes abandoned, caused us to question our hypothesis that implementation 
according to the critical components, by one thoroughly familiar with the model 
and committed to its success would of itself be a predictor of sustainability. This 

Table 5.1 Institutionalization survey: respondents by 
type of institution

 Percent and number
Type of institution responding

Community College 15% (9)
Four-year private college 18.3% (11)
Four-year state college 21.7% (13)
Private research university 18.3% (11)
State research university 26.7% (16)
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does not seem to be the case. As we have seen PLTL can be carefully implemented, 
but unless other important elements are also in place, the initiative may not last.

Understanding the model and using it properly are important for initial success. 
But respondents to the survey who predicted sustainability and those who did not 
gave virtually the same ratings to the level of implementation and quality of the initial 
implementer. Fidelity to the PLTL model is required for successful implementation 
and is therefore a necessary but not a sufficient condition for institutionalization. As 
a test for institutionalization, implementation according to the critical components 
might be said to have few false negatives, but might easily have false positives.

The next items deal with the program in the context of the administration, per-
ceived success, and institutional priorities. For these there are significant differ-
ences between the mean ratings of those who predict institutionalization and those 
who do not. We thus found strong support for these hypotheses for sustainability.

The differences between the means for Items 3, 4 and 5A are statistically signifi-
cant (p < 0.01). The greatest difference in means is in response to the item, “After 
initial implementation, PLTL was adopted by other faculty” (p < 0.0003). These 
results are very interesting. They say in effect that local diffusion is a key factor in 
institutionalization. When the program grows, it is more likely to endure.

Table 5.2 Mean ratings for selected survey items

 Likelihood of 
 institutionalization 

r = rating

The likelihood that PLTL will be used at our institution  r < 5.5 r > 5.5
in 10 years on a scale of 1–10 (1 = not at all likely;  (n = 18) (n = 42)
10 = definitely likely) is: Less likely More likely Diff

Survey Items Mean Mean 
Fidelity to the model
1  A.  Peer-Led Team Learning was first adopted at this  7.8 7.6 −0.2

institution by someone thoroughly familiar with
the program and strongly committed to its success

1 B. Implementation of PLTL followed careful use of 7.8 7.9 0.1
the six critical components

Funding and administrative support
2.  Administrative support was forthcoming for PLTL,  6.6 7.8 1.2

including funding and access to appropriate time 
and space

Perceived success
3.  PLTL is viewed as successful by administrators and 6.6 8.4 1.8

faculty familiar with the program
Fit with the institution’s mission and practice
4.  There has been a good fit between PLTL and other  6.4 7.9 1.5

departmental and institutional priorities
A core group of committed faculty
5 A. After initial implementation, PLTL was adopted  3.8 7.2 3.4

by other faculty
5 B. PLTL faculty have participated in local and/or  7.1 8.6 1.5

national dissemination activities



5.5.2 Fidelity to the Model and Sustainability

In 2000 we issued a report indicating how a number of sites had difficulties in 
implementation that could be traced directly to weaknesses in using the critical 
components—for example, in the kinds of materials used, the size of the group, 
the training of leaders, the involvement of the professor. At that time, one institu-
tion was cited as following the model closely and achieving noticeable initial 
success. In 2005 one of the original implementers from this institution retired and 
was dismayed by what was happening. The situation is described in an email as 
follows.

I am retiring May 31st. There is one in my department doing what he calls PLTL but it is 
more like discussion sections with student leaders answering the questions. This is also my 
opinion of what another department is doing. They do not train their leaders nor meet with 
them weekly to discuss their groups. I am reminded of the article you wrote listing six 
essential items for successful implementation. I think you nailed it. Many seem to want to 
use the PLTL moniker without doing the work involved that those six items entail. In 
another department, the professor was on sabbatical this past year and for the first time in 
the evaluations of PLTL the students were not as enthusiastic about it. The professor in 
charge of the workshops in that department was not the one teaching all of the sections of 
lecture so that the exams did not reflect workshops.

The history of PLTL at this institution, recounted above, reveals some of the details 
about why successful implementation according to the model is an ongoing issue. 
Each new faculty member or department working to implement the model, should 
be made aware of the critical components and the importance in seeing that they 
are in place. Faculty turnover is a huge issue, not unique to PLTL. When an out-
standing lecturer or lab supervisor leaves an institution, there is a void until some-
one emerges to take his or her place. The difference is that in the case of PLTL 
considerable energy may be needed to revive or restart the damaged program.

5.5.3 Institutional Priorities and Support as Indicators

We noted from the outset of PLTL that some of those who became interested in the 
model had been searching—as individuals, or in small groups, or as ambassadors 
for a department—for teaching/learning strategies that would engage and motivate 
students, and lead to more effective learning. Survey items 3 and 4 in Table 5.2 
relate to these issues, and those who have higher expectations of institutionalizing 
the program gave significantly higher ratings to the fit of the program with local 
priorities and with institutional support.

A Midwestern university, mentioned in the case studies, provides a particu-
larly good example of this. The chemistry department planned together and 
stayed together in implementing PLTL. Permanent departmental funding was 
made available to support the program, in particular by providing stipends for the 
leaders.
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5.5.4 Perceived Success and Institutionalization

Table 5.3 shows faculty comments about benefits of PLTL, again sorted according 
the respondent’s rating of the likelihood of sustainability for 10 years. The left-
hand column shows individual ratings on a scale of 1–10 (most likely) to the item, 
“It is likely that PLTL will be at this institution in 10 years.” These are selected 
from the survey that was the basis for Tables 5.1 and 5.2. In this we selected from 

Table 5.3 Institutionalization rating and major benefits of PLTL

 The column on the left gives the individual respondent’s rating (1–10) regarding the 
likelihood of sustaining PLTL for 10 years. The column below provides individual 
comments about the benefits of PLTL
PLTL benefits from those giving low ratings for institutionalization

 2 Growth of leaders. Helping students at most levels that invest time in the program. 
Increasing student motivation

 We had short-term success with PLTL until the funding was cut
 Student satisfaction with the course
 3 To student leaders. To a handful of students in the class who really appreciate and enjoy the 

small group setting
 Student leaders really did enjoy the connections between themselves and students in the 

workshop settings. Leaders developed a real confidence and did recommend continuation
 Improved student performance
 4 (1) A great source for tutors and team leaders. (2) More lower ability students learn better. 

(3) Students feel more confident about what they have learned and retaining it for future 
 reference. (4) Students saw this as a way to enhance their study time

 Boost in student morale
PLTL benefits from those giving the highest ratings to institutionalization

 9 Student performance in a traditionally difficult class sequence
10 Student grades and student engagement with the course material
 Improved student problem solving skills, better understanding of concepts
 Improved student learning
 Increased student learning and improved student attitude towards the courses
 Improvements in students’ understanding of material. Development of mentors
 Students working on group learning, developing problem solving skills, and better grasp of 

difficult concepts
 For the students: Improved content mastery Higher grades. Improved team and people skills
 For the faculty: Better job satisfaction, based on knowing that PLTL improved conceptual 

understanding of the courses.
 For leaders: Deeper conceptual understanding, which was helpful in some courses they are 

 taking, development of team, leadership and conflict resolution skills, better study and time 
management skills

 For the learning specialist: Being part of an exciting and new way of reinforcing learning at 
the institution is a rewarding experience

 To the students as previously described. [I could go on and on! Students in Chem 6 routinely 
outperform those who choose not to take Chem 6 in the General Chemistry course (Chem 12) 
for which Chem 6 is a 1-credit problem solving, optional companion course.] To the leaders, 
emotional and leadership skills growth. Also opportunities for scholarships and participation 
in dissemination activities. And many intangible benefits. To the instructor, myriad opportuni-
ties for scholarly development and activity, including conference presentations, working as 
part of MID dissemination teams, and preparation of materials for potential publication



the total of 60 respondents’ comments from those individuals who gave the lowest 
and highest institutionalization ratings.

Among the respondents giving the lowest ratings for the likelihood of institu-
tionalization, only one of eight mentioned student learning as a major benefit. 
Among the respondents giving the highest ratings for institutionalization, all nine 
mentioned student performance, some in eloquent terms.

Half of those with the eight lowest ratings mentioned affective benefits such as 
gains in confidence, morale, and satisfaction. Four mentioned benefits to the lead-
ers. One made an unqualified reference to student performance, and one other made 
reference to improved learning among lower achieving students.

Not only did all of those with the higher expectations for institutionalization list 
student performance, they also gave learning particulars such as problem solving, 
content mastery, and conceptual understanding. As can be seen they also listed 
benefits in other areas. There is a strong sense in both the tone and content, that 
these respondents have experienced the success of PLTL with their students. It is, 
therefore not only perceived success that is an indicator of institutionalization, it is 
success in student learning that separates those who expect the program to persist 
from those who do not hold this expectation.

5.5.5 Correlations

In looking at correlations in general between ratings for expectations of institution-
alization and ratings for other PLTL factors, the highest correlations were between 
institutionalization and workshops being adopted by other faculty (0.48), and 
between institutionalization and the belief that PLTL helps student learning (0.47). 
These are moderate correlations, but they are consistent with the other findings 
from the surveys, interviews, and site visits.

5.6 Summary

The data collected through surveys, interviews, observations, and detailed analysis—
over a 10-year period—provided us with the opportunity to develop and to test five 
hypotheses about the likelihood of the program’s persistence. We used Roger’s 
definition of sustainability and institutionalization, namely that it is the continua-
tion of a program after the period of initial dissemination and implementation. We 
find the following as good indicators that PLTL will continue at an institution and 
suggest them as components needed if any educational program is to endure.

1. Implementation according to the model and on-going fidelity to the model
2. Administrative support and funding
3. Perceived success, particularly in student learning
4. Fit with the institution’s mission and practice
5. A core group of committed faculty
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Chapter 6
Study of Former Workshop Leaders

From the earliest days of the PLTL project it was evident that leading workshops 
was of value to the peer leaders in a variety of ways. As is clear throughout this 
report, we had gathered data through surveys, interviews, focus groups, and journals 
(Dreyfuss & Gosser, 2006) that confirmed the benefits to the leaders. But we were 
also interested in the long-term impact of the program on former leaders. With a 
10-year history the project was ripe for such a study. A survey was developed for 
a pilot study, revised, and a national study of former leaders was undertaken.

6.1 Pilot Study of Former Leaders

During 2001–02 a pilot survey was conducted with former PLTL leaders from 
St. Xavier University in Chicago where Varma-Nelson was a professor (Gafney & 
Varma-Nelson, 2002). Of 22 students who were contacted, 16 completed and 
returned the surveys. Most of the respondents were in their first position after col-
lege: three were employed as nurses; two were teaching in secondary school, one 
in community college; four were employed in science related industries; one was 
with a financial institution; two were medical students, one was working on a mas-
ter’s in teaching; two were still undergraduates.

The students in this pilot study were generally not science majors and many 
entered the course with anxiety about their abilities. The following comments illus-
trate the confidence gained by workshop leaders.

I entered St. Xavier as a nursing major. I knew I wanted to be a part of the medical field, 
but from past experiences in some scientific courses, especially chemistry, I was afraid 
I would not succeed. I entered the course with fear and uncertainty. I had an excellent 
teacher, who gave me confidence and I began to excel in the class. She encouraged me to 
be a workshop leader and my fear of chemistry was gone. I enjoyed the subject so much 
that I changed my major to biology. As a leader, I gained the knowledge and confidence 
I needed to pursue a career in pharmacy. During many medicinal chemistry courses in 
pharmacy school, I became known as the group leader.

The former leaders in the pilot study gave high ratings to their experience as leaders 
and as students participating in workshops. With regard to impact on learning, the 
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highest ratings were given to: acting as workshop leaders, independent study of 
assigned work, participating as leaders in workshops, and attending lectures.

Table 6.1 shows how students rated the impact of various activities on their 
learning. This method is adapted from the Student Assessment of Learning Gains 
(SALG), developed by Seymour (http://www.wcer.wisc.edu/salgains/instructor/).
Activities are listed in order of rankings, not in the order that they appeared on the 
survey. Rankings are based on the means for each item. Instructions to respondents 
were: For each of the following, please indicate the degree of impact on your learn-
ing when you were in college: 5 = very strong impact; 4 = strong impact; 3 = limited 
impact; 2 = very little impact; 1 = no impact.

Responses to open-ended items revealed that students viewed participating in 
workshops and acting as workshop leaders as: among their most productive learn-
ing experiences, increasing their confidence particularly in entering science-related 
careers, and making them more effective as they interacted with people in a wide 
range of situations. After the pilot study, we made minor revisions in the survey, 
and used it with a national population of former workshop leaders.

6.2 National Survey of Former Workshop Leaders

6.2.1 Design of the Study

The survey contains three sections. The first part asks the former leaders to rate the 
impact of different activities on their learning, with most items the same as those 
in Table 6.1. From this we obtained data about how the workshops compared, in 
the respondents’ experience, with other teaching/learning activities.

Items for the second part of the survey were based on benefits previously noted 
by student leaders in interviews and questionnaires. These benefits were investi-
gated with this larger population and over a longer timeframe. This part of the sur-
vey provided a platform for the third section, which asked open-ended questions 

Table 6.1 Impact on learning at St. Xavier: ratings and ranking

 Mean Rank SD

Acting as a peer-leader for workshops 4.69 1 0.6
Independent study of assigned work 4.31 2 1.08
Participating as a student in peer-led workshops 4.27 3 0.7
Attending lectures 4.06 4 1.12
Working with a friend, study partner, or small group 3.81 5 0.91
Individual consultation with professors 3.53 6 0.83
Tutoring 3.31 7/8 1.2
Laboratory work 3.31 7/8 1.25
Independent projects, research, poster presentations 3.19 9 1.22
Off-campus meetings and conferences 2.94 10 1.29



about the impact of experiences on future decisions and events. Responses to the 
open-ended portion of the survey were sorted and coded according to categories that 
emerged. High levels of ratings for the second section would lead us to conclude that 
the qualitative material, provided in response to the open-ended items, was an articu-
lation of generally positive experiences, not idiosyncratic or random responses.

To summarize, the study used a mixed method approach combining quantitative 
and qualitative methods to confirm and corroborate findings within a single study 
in what Creswell (2003) would call a concurrent triangulation strategy.

The survey was sent by mail or email to more than 570 former leaders from 11 
institutions. About 12 percent of these were returned due to inaccurate addresses. 
The population was contacted three times with requests to complete the survey. 
Respondents completed the survey using a web link to the City University of New 
York (CUNY) Research Foundation. Data was organized by Victor Strozak of the 
CUNY Research Foundation. As with most surveys of this type, we cannot claim 
that we have a random sample. We have data from those who were interested 
enough to respond, and this interest may reflect more positive experiences. The 
respondents were reflective and insightful about the value of the workshops, and 
described a wide range of experiences.

Final results included 119 (about 24 percent of those actually contacted) com-
pleted surveys from respondents. These responses came from 11 institutions with 
56 percent (67) from one institution. Of the respondents: 64 were female, 55 were 
male; 116 were undergraduates while they served as leaders, 3 were graduate stu-
dents. Many of the respondents had worked as leaders during more than one year. 
The leaders served from 1995 to 2003; disciplines included: 31 in general chemis-
try; 84 in organic chemistry; 4 in biology; and 2 in mathematics; 107 (90 percent) 
of the respondents had participated in a leader training program.

Employment or educational status was reported as follows: 51 working in science-
related fields; 5 working in non science-related fields; 9 teaching; 18 in medical 
school (including dental, podiatry, and veterinary); 10 in graduate school; 2 were 
not employed; 22 were still undergraduates; 2 no response.

6.2.2 Survey Outcomes: Learning Gains

For the first 13 items, students were asked to rate learning experiences on a 1–5 
Likert scale. Mean scores greater than 4 are high for this type survey. In returned 
surveys, 56 percent of the respondents were from the University of Rochester. We 
are not able to give definite reasons for this outcome. In requesting responses, 
former students from Rochester were not treated differently from those attending 
other institutions, and although there were a greater number from Rochester in the 
pool, it was closer to 30 percent than 56 percent. We can conjecture that the former 
students from Rochester were more engaged with PLTL than those from other insti-
tutions, and responses tend to confirm this—as will be evident in the discussion. It 
may also be that addresses from the Rochester students were more accurate than 
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those for students from other locations. In any case this outcome provided the oppor-
tunity for a comparison between Rochester and non-Rochester student responses.

Preliminary analysis revealed substantial differences between the Rochester and 
non-Rochester populations. The Rochester responses were generally consistent 
with those we had received from St. Xavier’s in the pilot study. We had evidence 
that these two institutions had remained quite faithful to the recommended model 
in implementing PLTL. The survey results provided an opportunity to analyze dif-
ferences based on leaders’ experiences.

Table 6.2 compares mean ratings and rankings for Rochester and non-Rochester 
respondents. Activities are listed in order of rankings for the Rochester respond-
ents. A look at rankings in Table 6.2 reveals that both groups (Rochester and non-
Rochester) gave the highest scores to, “Acting as a peer leader for workshops.” This 
experience was viewed as having the greatest impact on learning. Next, both groups 
gave high ratings to “Attending lectures,” and, “Studying assigned work alone,” 
indicating that these were generally conscientious college students, making good 
use of traditional teaching/learning methods. (Not all students participated in all of 
the activities listed, and so low rankings in some cases may be due to a lack of 
experience with this activity.)

The most important difference between the Rochester and non-Rochester stu-
dents was in response to the item, “Participating as a student in peer-led work-
shops.” The Rochester ranking was third, after, “Studying assigned work alone,” 
with a rating of 3.9, considerably higher than the average, 3.38, for all ratings. (This 
item also ranked third in the pilot study of students at St. Xavier.) But the ranking 
of this item for non-Rochester respondents was 10, with a 3.5 rating, below the 
average for all ratings, 3.65.

We have to conclude that a number of workshop students—even those who went 
on to become peer leaders and who found that experience to be highly beneficial—

Table 6.2 Impact on learning: Rochester (R) and non-Rochester (n-R)

 Ratings  Rankings

 R n-R R n-R

Acting as a peer-leader for workshops 4.3 4.4  1  1
Studying assigned work along 4.2 4.1  2  4
Participating as a student in a peer-led workshop 3.9 3.5  3 10
Attending lectures 3.8 4.4  4  2
Acting as a recitation leader 3.7 2.9  5 12
Acting as a tutor 3.6 4.2  6  3
Working with a friend, study partner, or small group 3.5 3.6  7  9
Independent projects 3.2 3.7  8  7
Participating in a research project 3.2 4  9  5
Participating in a recitation led by a graduate student 2.9 2.9 10 11
Laboratory work 3.2 3.6 11  8
Individual consultation with professors 2.8 3.8 12  6
Receiving assistance from a tutor 2 2.4 13 13



did not find their student workshop experience to be substantially more important 
than many other academic activities. As mentioned above, we believe that the high 
ratings and positive experiences of the Rochester leaders, and of the St. Xavier stu-
dents, are due to the care with which the program was implemented, particularly in 
the training and on-going work with the peer leaders.

Clearly, not all PLTL workshops are implemented in the same way or have the 
same impact on students. One respondent reported having had workshops in several 
courses, with differing levels of effectiveness.

I think the reason was because the department did not actually know how to utilize the 
workshops to their full potential. The problems were tough and the leaders were more used 
to being TA’s and fulfilling that role. Also, they were often graduate students who did not 
understand the workshop model.

Another commented (below) that the workshops introduced new and difficult mate-
rial. The workshop model recommends that new material be introduced in lecture, 
not workshops. Since leaders are not experts in the subject matter, they are not in a 
position to teach new material. But they are good at learning and with training, they 
become skilled facilitators.

We were supposed to be using the whole discovery process. And if it had been introduced 
to me in more of a lecture format, it would have been a lot less confusing.

These comments may help explain the modest rating given to workshop participation 
by some respondents. Like any educational initiative, the workshops can be imple-
mented in ways that will have a positive impact, or they may be adapted in ways that 
diminish the impact. This is why it is important for each institution to monitor the 
implementation of PLTL and evaluate student experiences in their workshops

6.2.3 Survey Outcomes: Personal Benefits

The next set of items (Table 6.3) asked the former leaders to indicate agreement or 
disagreement with items about appreciations and skills derived from their leader-
ship roles. For these items there were no significant differences between the mean 
ratings of Rochester (94.8) and non-Rochester (94.9) respondents.

Table 6.3 Percent agree or agree strongly for each item

Acting as a workshop leader gave me an appreciation for the value of small group 95.8
learning

As a workshop leader I gained an appreciation for different learning styles among  91.6
students

As a workshop leader I gained confidence in presenting that was useful later on 95.8
As a workshop leader I gained confidence in working with a team that was useful  93.3

later on
As a workshop leader I came to a deeper appreciation of what it takes to be a teacher 97.5
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These are benefits that any institution of higher learning would be pleased to find 
in its graduates. This is particularly true of improved presentation skills, team-
work, and an appreciation of “what it takes to be a teacher.” These percentages also 
provide a solid foundation for the open-ended items that follow. These highly posi-
tive responses about workshops cannot be attributed to respondents reporting what 
they thought the survey wanted. If that were the case they would have given much 
higher ratings to the value of attending workshops, as discussed above. It is, there-
fore, important to underscore the fact that while the non-Rochester respondents gave 
these very high ratings to their experiences as peer leaders, they did not, on average, 
give similarly high ratings to their experiences as students in workshops.

6.2.4 Open-Ended Items

The survey contained six open-ended items asking the former leaders to report the 
effect of the workshop experience on different aspects of their learning, personal 
growth, academic and career decisions, and overall benefits. In these open-ended 
items respondents selected areas to emphasize. They were not led or given topics 
from which to choose. Responses were analyzed and coded.

6.2.4.1 Learning

How did being a workshop leader affect your content learning and your ability to 
become a better learner?

• Knowledge and problem solving. Forty-three percent (51) reported that being a 
leader had provided a more thorough knowledge of the discipline and made 
them better problem solvers. Respondents said that the experience brought up 
questions and forced them to think about areas they had not previously consid-
ered. “It was the first time I realized how many gaps there were in my under-
standing of chemistry.” One leader commented that the experience fostered 
repetition of material “in a seemingly non-repetitive way,” and also allowed the 
leader, “to see different viewpoints and perspectives through the questions of 
others.” Another said that this was particularly true because, “students asked 
questions that I would not have asked.” Still others, following the same thought 
said that going through the material a second time makes it possible to, “appreci-
ate the subject as a whole.”

I truly believe that teaching someone else what I have learned recently is the best way for 
me to solidify my own understanding of a subject and improve both the integration of new 
knowledge with older knowledge and retrieval of information. As a workshop leader 
I developed the skills necessary to learn independently through the production of lessons 
(which is what I do often now as a teaching assistant in graduate student) and to learn 
through discussions—it often amazed me how much I could learn from the students in my 
workshops.



• Working in a group. Twenty-six percent (31) commented that the group activities 
provided an understanding of different approaches, learning styles, and methods 
of problem solving. An intern in medicine reflected that, “Discussion of how to 
approach a problem as a group is fundamental to medicine, and being on both 
ends of the workshop spectrum certainly turned out to be training in this regard.” 
Another said that, “By being a workshop leader I was able to acknowledge the 
importance of working with other students in coming up with a better solution.”

• Self understanding. Twenty-three percent (27) discussed an increased awareness 
of their own approach to study and learning. A respondent wrote, “One of the 
things I gained from workshop leadership was getting to know my weaknesses 
and strengths. Knowing that definitely helps me to learn better using my 
strengths.” Others reported that this self knowledge is closely allied to adaptabil-
ity in learning. A graduate student said, “Because I was a workshop leader and 
was exposed to other learning styles and methods, I was able to adapt easily to 
a new learning environment.”

6.2.4.2 People Skills

How did your experience as a workshop leader influence the way you interact with 
people?

• Skills in teamwork, leadership, and presentation. Forty-four percent (52) com-
mented on enhanced skills in working with others, particularly in presenting 
material or leading a group.

I felt good that I was able to help other students and share my knowledge and skills with 
others. I also learned that communication is an art that has to be adjusted for each individ-
ual. I was more successful in dealing with different types of people after this experience.

• Confidence and patience. Twenty-eight percent (33) reported increased confi-
dence, comfort, or patience in working with people, particularly in teaching/
learning situations. One student expanded on the quality of patience in a working 
situation.

It (acting as a workshop leader) gave me some patience in trying to find the different ways 
each person learns. I’ve found that useful in my work, in acknowledging that sometimes 
when people don’t understand a concept, it’s simply because they don’t understand the way 
it’s being presented to them. I try to be very clear on my expectations of my staff, and if I’m 
not, I just explain the concept from a different angle.

• Insights into differences and commonalities. Thirty-two percent (38) described a 
new appreciation for differences among people, particularly in how they learn or 
understand new material. One leader commented, as follows.

Being a workshop leader helped me to understand that everyone interacts differently with 
people. It is important to not necessarily change how people act, but to work with their 
current personality type and show them how they can contribute to the group. It also made 
me understand that there can be different ways to solve one problem, and to be open to 
other people’s ideas.
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6.2.4.3 Academic and Career Decisions

How did the experience of being a workshop leader influence your choice of future 
courses and your career direction? A majority of respondents said that their deci-
sions did not change as a result of workshops. But a significant number reported an 
impact in the following areas.

• Interest and appreciation for teaching. Twenty-nine percent (34) said that they 
wanted to include some form of teaching in their careers. They found that they 
enjoyed explaining ideas and helping others learn.

I’m one of the only TAs I know that actually loves teaching! Being a workshop leader 
helped me to overcome the fear involved in leading a classroom and instead to focus on 
helping each student to get something out of each workshop/discussion/lecture.

• Confidence in studying science. Ten percent (12) reported that the leadership 
experience had increased their own enjoyment and confidence in studying sci-
ence. One said simply, “It helped me gain confidence in myself as a scientist.” 
Another provided more detail.

Being a workshop leader was far and away the best experience I had during my four years 
at college (academically and socially). It gave me great confidence in my abilities as a stu-
dent and teacher and I performed extraordinarily well during that time and have excelled 
in many ways in life and academics since.

6.2.4.4 Workshop Pros and Cons

How did the workshops promote undergraduate learning? What were the best 
things about workshops? What are the worst things about workshops? These ques-
tions generated twice as much student leader response as any other question. 
Responses covered a wide range of areas. The following are direct quotes or para-
phrases of student comments.

Among the best things about workshops, the former leaders cited the following:

• Workshops promote creative leadership and group process, teamwork. What the 
group knows is more than the cumulative knowledge of students individually.

• Students are more comfortable asking questions, even “silly” questions of other 
students than of professors.

• The workshops provide extra study time. Students are forced to keep up to date 
on material; to engage with the material.

• The workshops facilitate interaction among students, and expose students to 
other students’ learning methods.

• Students are challenged to do more than they would on their own: Problems were 
very, very difficult and you needed a group of students to figure them out.

• Students learn how to organize study groups.
• Students saw others enjoy learning.
• There are many learning benefits to the leaders.



Among the worst things about workshops, the former leaders cited the following:

• Personality clashes among students can interfere with learning.
• It is difficult to engage students who are not interested in participating.
• Doing the problem sets did not leave time for other questions.
• The workshops involve a huge time commitment.
• Effective facilitation of the workshop model is hard to do well.
• Some students saw the sessions as more of a nuisance than a help. This led to 

apathy and discouraged the leader.
• Sometimes a strong student can dominate and the rest of those in the group just 

follow.
• It is difficult to deal with excellent students who learn best on their own.
• The workshops can become a crutch, taking away the motivation to study.

The items on the “best” list above describe major learning benefits that accrue to 
students generally, while the items on the “worst” list refer primarily to the behav-
iors or attitudes of a few students. There are however two items that refer to the time 
required and the fact that implementation is challenging. We agree that implement-
ing the workshops is challenging and not easy to do well. The former leaders’ per-
ceptions of worst things point to the need for good weekly training sessions where 
workshop leaders’ concerns can be addressed and solutions found to problems that 
arise. Methods from cooperative learning and from the PLTL literature (Dinan, 
2004; Tien et al., 2004) can be useful in training leaders.

6.2.4.5 Recommendations

What recommendations would you make to professors who are teaching workshop 
courses? Respondents were enthusiastic about the value of workshops. Their sug-
gestions covered a number of important areas. One comment nicely summarizes the 
benefits along several dimensions.

I would tell them that even though the investment in workshop courses is extensive at the 
beginning, the results that come from that investment are much more fruitful in terms of 
depth of student knowledge, and in the students’ ability to connect with one another and 
build relationships, which ultimately lead to a better quality of life in college as well. It’s 
definitely worth it!

The following specific suggestions, from the survey, are in fact followed by most 
PLTL implementers. But their importance makes them worth noting here.

• Materials/workshop problems. Write workshop problems with varying levels of 
difficulty, and problems that encourage different methods of approach.

• Leader support. Give the workshop leaders some type of support network or 
class while they are teaching. Most student leaders have little or no experience 
or training and it is helpful to have a group with which to discuss concerns and 
challenges and to give suggestions for teaching strategies.
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• Persistence. Stick with it. I was in the entire introductory process and there were 
some bugs at the beginning, but it was never a negative experience for anyone. It’s 
tough, but it will work well once the wrinkles are ironed out. Keep at it.

6.3 Connections with Previous Studies

Astin (1984) proposed a theory of academic student development based on involve-
ment. He distinguished his approach from theories based on the quality of courses 
available and taken; the presence of quality resources; and the institution’s focus on 
individual needs. He defines involvement as the amount of physical and psycho-
logical energy that a student devotes to the academic experience. He identifies 
weaknesses in previous theories, and finds that involvement theory is simple but 
comprehensive and is positively related to virtually all of the factors associated 
with academic success and retention in college. Astin (1993) further elaborated his 
thinking about involvement, examining peer-groups at some length and concluding 
that the peer group is “the most potent source of influence on growth and develop-
ment,” during the college years.

Since Astin proposed his theory, others have conducted studies and added to the 
literature in this area. The most impressive study is that of Cress et al. (2001) in 
which data on 875 students from 10 institutions led to the conclusion that students 
involved in leadership activities, “showed growth in civic responsibility, leadership 
skills, multicultural awareness … and personal and societal values.”

PLTL workshops are implemented to improve learning by engaging students. This 
is the essence of the program—when workshops are implemented according to the 
model, students and leaders become more involved and their learning improves.

Results of the survey, tabulated and analyzed in this report, confirm previous 
anecdotal evidence that the workshop leaders reap significant, on-going benefits 
from their roles. Respondents report in overwhelming numbers that leading work-
shops reinforced the breadth and depth of their own learning, helped them develop 
personal qualities such as confidence and perseverance, and fostered a variety of 
presentation and team-related skills. These benefits were not associated with the 
nature of the institution—private or state, large or small, community college or 
four-year institution—but with the quality of workshop implementation.

The findings and analysis from our survey of former workshop leaders contrib-
ute to the growing body of literature on involvement theory, indicating that greater 
involvement and engagement, particularly in leaderships activities during college, 
leads to personal and professional benefits in the years following college.
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Chapter 7
Impact on Minority Students and Women

Peer-Led Team Learning was developed as a way of involving all students more 
actively in their own learning, thus increasing their comprehension, problem-solving 
skills, and ability to work on teams. In this chapter we will discuss the impact of 
PLTL on two populations: under-represented minorities and women.

7.1  Academic Needs of Under-Represented Minority 
Students and PLTL

The educational shortfall of African American and Hispanic students in the United 
States has been well documented. Although African-American and Hispanic stu-
dents comprise about 30 percent of the population, they earn only 16.4 percent of 
bachelors’ degrees, 11 percent of masters’ degrees and 5.8 percent of doctoral 
degrees in STEM disciplines (NSF, 2004). These figures are an improvement over 
1979, for example, when Black and Hispanic students earned 6.2 percent of the 
bachelor’s degrees (Miller, 1995, p. 39). But the numbers still stand as an indictment 
of the American educational system and our society in general. Under-represented 
minority students are often the first in their families to attend college, and lack 
appropriate role models at home. In addition, as the product of urban school systems, 
they are often academically under-prepared (Bottoms et al., 2001).

Miller (1995) offers three reasons for supporting efforts to remedy the situation 
and lessen the gap between the number of degrees earned by majority and by under-
represented minority students at the college level. First, the achievement of all 
 students is necessary for the productivity and competitiveness of the entire nation. 
Second, hard-won civil rights benefits will be maximized only if minority students 
gain an educational background comparable to that enjoyed by others. Finally, the 
maintenance of a harmonious and ethical society requires that minority students 
achieve at a rate equal to the population at large.

These reasons are widely accepted. But transforming words into practices that 
offset the handicaps of poverty, deprivation, and inadequate early schooling is not 
easy. Halpern (1994) pointed out an important issue in higher education, stating, 
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“The enrollment of large numbers of students from minority groups that have been 
traditionally underrepresented means that colleges have to respond with changes in 
the way they teach and in what they teach” (p. 2–3). Initiatives achieving some suc-
cess at the college level have included: remediation particularly through not-for-
credit courses (Kimbrough & Harper, 2006, p. 192), support services such as 
tutoring and workshops outside the course structure (Bonsangue & Drew, 1992), 
and the general improvement of teaching and learning through changes in existing 
courses. PLTL is located in this third area, that is the program aims to improve the 
academic performance of all students, not through remedial activities or tutoring/
workshops outside the course of studies, but by modifying the course itself, adding 
workshops that expand the processes through which learning takes place.

The needs of minority students are met when courses are improved with more 
active learning and increased opportunities for student interaction and initiative (Seymour 
& Hewitt, 1997). When students are able to ask questions, engage in scientific 
discourse, and become fluent in the language of the discipline, they take ownership of 
their learning in new ways. Before addressing the special value of PLTL in this regard, 
we will briefly explore the attitudes and expectations of minority students.

There are many reasons for the under performance of African American and 
Hispanic students. Claude Steele (1999, 2003), investigating stereotypes, found that 
the very mention of race prior to test-taking had a negative effect on the performance 
of African American students. Groups of Black students who were told that Black 
students did not generally do as well as White students did in fact perform at lower 
levels than those in matched control groups that did not receive this information. 
Interestingly, White students told that in general White students did not achieve as 
well as Asians also did not perform as well as those in matched control groups. So 
the effect of negative stereotypes can be detrimental to academic progress for stu-
dents in general. A high level of anxiety about failure inhibits both performance and 
motivation in students, no matter what their race or ethnicity.

A monograph by Landis (2005) describes the lack of progress of African 
American and Hispanic undergraduates in engineering in recent years. His hypoth-
esis for lack of progress by minority students is, “that the primary barrier to minor-
ity student success at predominantly white institutions is the diminished quality of 
the learning environment resulting from: ethnic isolation, lack of peer support, lack 
of role models, and low faculty expectations” (p. 27). He then discusses three pos-
sible paths in facing the situation: inaction; ineffective action; effective action. The 
monograph then demonstrates the effectiveness of a collaborative learning environ-
ment, with impressive persistence statistics from two California universities.

In addition to the data supporting gains in academic performance through PLTL, 
we have evidence that the program addresses the social deficiencies encountered by 
minority students, described above.

• Ethnic isolation and peer support. If a large class contains a relatively small 
number of minority students, workshops can be planned so that minority stu-
dents are not isolated. They are thus more likely to find a support group within 
the workshop.



• Role models. PLTL programs have selected significant numbers of minority stu-
dents as peer leaders, wherever the program has been implemented. These young 
men and women become models to the next class demonstrating that it is “cool” 
to be a leader, helping others learn. In addition, these students become examples 
of leadership to majority as well as minority students.

• Faculty expectations. Capable minority workshop leaders demonstrate to faculty 
that minority students can accept increased academic responsibility and succeed 
in leadership roles. They also form a bridge between faculty and students, and 
help shape a positive, non-threatening learning environment.

As was mentioned earlier in this report, PLTL was inspired by the work of Uri 
Treisman (1985, 1992) who noted that the poor performance of black students at 
Berkeley was due more to academic isolation than to weaknesses in their earlier 
education. In imitation of what was seen to work for Asian students, he assisted 
African American students to form study groups and their academic performance 
improved substantially.

Although PLTL was not devised primarily for underrepresented minority stu-
dents, there was, from the start, special interest in their success. A study at the 
University of Rochester (Tien et al., 2002) compared quality grades (ABC) for stu-
dents over several years before and after the introduction of PLTL workshops in 
organic chemistry. Overall percentage of quality grades increased from 66 percent 
(n = 942) to 77 percent (n = 1,215). Percentage of underrepresented minority stu-
dents earning quality grades increased from 47 percent (n = 85) to 58 percent (n = 158).
These studies provide a solid foundation for the hypothesis that PLTL is particu-
larly beneficial to minority students, with an increase of 23 percent (on a base of 
47%) compared with an overall increase of 16 percent (on a base of 66%).

The City College of New York maintains an enrollment in chemistry classes 
that is more than 50 percent African American or Hispanic. The percentage of 
students earning quality grades (ABC) increased from a historical average of 38–
58 percent with the introduction of Peer-Led Team Learning. In the earliest focus 
groups of 1994, discussion turned to mistakes and their role in learning. This 
discussion relates very much to the workshop benefits for minority students. 
The following is from an evaluation report written after those focus groups. At 
least half of the participants in general and of those quoted were minority 
students.

The importance of mistakes came up unexpectedly in the first focus group. One of the lead-
ers said that the workshops gave students “the chance to make a lot of little mistakes.” 
These mistakes in turn helped “make connections inside the brain.” It seemed that this 
expressed an important truth. In the other groups the discussion was directed into this area, 
with further confirmation of the insight.

Students said that fear of making mistakes was constricting. But in the workshops, 
“saying or doing something stupid is okay.” When fear was diminished they were free to 
try out different ideas, to see where they led, to see what worked.

Students described how workshop leaders sometimes made mistakes. They, the students, 
were not afraid to challenge the leaders, and to argue their points. (They said that if the 
professor made a mistake, they would think he/she was right and not offer a challenge.) 
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One leader thought that after arguing a point of learning, “the conversation will stay in 
their heads longer.”

The leaders felt strongly that mistakes meant much less in a workshop than in the lec-
ture: “I’m not a teacher.” “I won’t remember.” “If they get it wrong, it’s not a big deal.”

While most college students are afraid of making mistakes, it is important to recall 
that most of those in these groups, students and workshop leaders, were minority 
students with the added concern, discussed above, that a mistake would confirm the 
image and negative stereotype that they were less-able students. Student comments 
repeatedly affirm that the workshops provide a very important benefit as a location 
in which minority students, often with minority student leaders, can try out their 
ideas and test their preliminary understanding with considerably less fear and anxi-
ety than they might otherwise have. In addition, students for whom English is a 
second language, can practice using English in the discipline as they participate in 
workshops (Varma-Nelson, 2006)

Bruffee (1999) recounts discussions in a course supporting peer tutors in collab-
orative learning. These tutors reported that some students were failing to make 
progress not simply because they were inadequately prepared, but because, “they 
appeared to be intellectually paralyzed” (p. 102). Based on the relationships with 
tutors these students were often able to overcome their anxiety, “discovering knowl-
edge they did not know they had.” In addition, working with tutors helped students 
overcome anti-intellectual tendencies.

7.1.1 Historically Black Colleges and Universities

PLTL has been adopted by several historically black institutions with positive 
results. Clark-Atlanta University in Atlanta was a participant in one of the Adopt 
and Adapt grants. This institution has been using workshops in general and organic 
chemistry for about 10 years, as of this writing. Clark-Atlanta has noted significant 
increases in student scores for the organic section of a comprehensive exam 
required of chemistry majors. Since PLTL has been the only curricular change, the 
increase is attributed to the PLTL initiative.

At Morehouse College in Atlanta, PLTL was introduced in general chemistry 
through a WPA grant. After two years, the grantee reported that PLTL had been 
institutionalized in chemistry, and was either piloted or had been introduced on a 
course-wide basis in biology, physics, mathematics, and psychology. In addition, 
the business and computer science departments had expressed interest. After two 
years of implementation, the success rate (percent of ABC grades) for general 
chemistry had increased by 10 percentage points, from a previous average of 52.2–
62.5 percent. The use of PLTL in the other courses continued, although with differ-
ent modes of implementation.

Howard University with a student body that is 77 percent African American and 8 
percent Hispanic used a WPA grant to introduce PLTL into two sections of Chemistry 
for Health Sciences. The WPA report describes areas of success as follows:



• Grades improved. In the first semester of PLTL implementation, 74 percent of 
students in PLTL classes (n = 31) achieved quality grades (ABC) compared to 
62 percent of those in the non-PLTL classes (n = 55). In the second semester it 
was 89 percent of those in PLTL (n = 46) compared to 67 percent in non-PLTL 
(n = 33).

• Many students who were reluctant to participate in the fall of 2004, participated 
in the spring of 2005.

• Thirteen capable peer leaders were identified among interested students, 
although not all could be used.

7.1.2 Northwestern University

Another study of the impact of peer-led workshops on minority students was con-
ducted at Northwestern University (Born et al., 2002). (Although not associated with 
PLTL grants or founding group, the two-hour weekly peer-led workshops with 
trained facilitators are essentially the same as those developed by PLTL.) This was a 
two-year study of the performance of undergraduate minority and majority biology 
students. Volunteers were randomly assigned to workshops or to matched control 
groups. Due to small numbers it was not possible to have an assigned control group 
of minority students as part of the study, so an historic control group was used. One 
of the most positive outcomes of the study was that minority students showed a pat-
tern of increasing performance on tests, as the semester progressed, compared with 
the historic control group of minority students which showed a pattern of decreasing 
performance. In the historic control group (n = 21), only 24 percent of the minority 
students remained in the course through the first quarter, and they earned grades of D 
or F. Of the minority group in the study (n = 25), none withdrew and none earned a 
D or F. Of the four minority students not in the workshop group during the time of 
the study, one completed the course successfully, two dropped the course after failing 
the first test, and one completed the course with a D. (Because of the small number 
and lack of matching with the workshop group, these were not considered a control 
group.) Majority volunteers randomly assigned to the workshop groups significantly 
outperformed those assigned to the control group (n = 60, p < 0.05).

The Northwestern study also used psychological scales to look at interest and 
anxiety regarding academics. The study found that those volunteering for work-
shops demonstrated greater interest in biology and reported that the course was 
more important to their futures than did those who did not volunteer. The volunteer 
group also registered higher in anxiety than the control group. Performance of 
control-group volunteers was negatively associated with increased self-reported 
anxiety, and so the report conjectures that those volunteers for the workshops may 
have been at increased risk academically due to their anxiety. (In other studies 
heightened anxiety is associated with poorer academic performance.) It may also 
be that the heightened interest and perceived importance of the course, along with 
the workshop experience, offset the anxiety.
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7.1.3 Commuter and Community College Students

There are two other categories of college students that have a particularly large 
population of minorities: commuters and community colleges students. The large 
majority of Black and Hispanic students live in cities. Many of these students do 
not have the resources or may not wish to board at college, and many also choose, 
for economic and other reasons, to begin their post-secondary education at community
colleges. Those enrolled in urban institutions and community colleges generally 
commute to school.

Students who commute are, almost by definition, less engaged in college life 
than those who live on campus. They tend to miss many of the informal encounters 
that take place between classes, on evenings, and weekends. Although commuters 
may join clubs, teams, and study groups even these activities must be carefully 
planned, and students usually head for home or jobs, soon after the activity time.

The following comments from a faculty phone interview with a professor from 
Miami-Dade Community College describes the evolution of workshops at a com-
munity college and the struggle to involve students. Miami-Dade’s overall enroll-
ment is approximately 70 percent Hispanic and 10 percent African American and 
this is reflected in general chemistry classes. Title 5, mentioned in the interview, is 
a federally funded program for minority serving institutions. The instructor quoted 
below also mentioned that the Title 5 programs tended to attract students with aca-
demic needs, but the performance of these students improved when the elements of 
the workshop were finally organized in a way that would insure their participation. 
The following process took place one semester at a time.

It started out with ‘Isn’t this a great idea and won’t you please do it.’ And one or two guys 
showed up. Then it became, ‘I really mean it this time and I’m going to give you extra 
credit,’ and everybody said, ‘Oh fantastic,’ and they came in the beginning and after a while 
they left because they found they might not do well anyway and other things were keeping 
them from putting their energy into the course. Then I said okay fine I’m making it manda-
tory, it’s part of your grade, and decided to make it 12%. And they showed up. They said it 
was wonderful, but they weren’t really doing the problems so I said, ‘Okay now it’s manda-
tory and you are taking a quiz.’

Then the Title 5 grant came along and I was able to formalize it to what it is now. It is 
part of the course, absolutely mandatory, if you can’t do it, go to another section—and 
there is a quiz. So now we have a captive audience that seems to be willing to show up. The 
results are a little bit hard to judge. But in the Title 5 section we have better retention. If 
you have better retention, you are doing better overall.

PLTL classes at this community college demonstrated a success rate (ABC grades) 
went from 63 to 80 percent for chemistry; from 62 to 87 percent for biology; and 
from 69 to 81 percent for math.

Success stories similar to those described above have occurred at a number of 
community colleges and commuter schools. The following based on a discussion 
with peer leaders at San Jose community college reveals some of the dynamics and 
needs at these institutions. Students in the discussion were about 50 percent minority. 
The issues are related to under-prepared and busy urban students in general.



Student leaders described a number of factors involved in workshop success. First, many 
students are under-prepared, do not grasp much of what is presented in the lecture and 
need both answers to questions and group study to help them learn the required material. 
Second, leaders reported that tutors in the tutoring center are not sufficiently acquainted 
with the particulars of a given science or math text or method to comfortably guide stu-
dents who drop in. Third, with outside responsibilities, many students do not devote suffi-
cient study time, but the workshop forces them to attend to the material they need to study. 
The workshops provide extra learning time and a transition between lecture and individual 
study. Finally, after students represent their difficulties to peer leaders, they—the leaders—
can in turn bring the issues to the attention of the professors.

Minority students attending urban commuter schools and community colleges face 
a number of obstacles. The reasons for their limited engagement in studies is not 
simply the fact that they commute. They must often attend to responsibilities out-
side of school—work and family are the most common.

Kuh (2006) describes the results of a study matching engagement, assessed in a 
survey of 11,000 college students, with grades and persistence. Findings were that 
underserved students benefited more from educationally effective practices than 
mainstream students, in earning higher grades and persisting to the second year of 
college. This is important information for PLTL in so far as it adds a statistical 
foundation to the insights gained through experience, that minority students often 
reap greater benefits than majority students from course-related workshops.

7.2 Women and PLTL

The dramatic gains achieved by women in higher education during the past genera-
tion did not happen by chance, nor were they due to a few isolated programs or even 
to large-scale government intervention. Rather, as Whitehead (2006) points out, 
women have made dramatic advances, “because they are the beneficiaries of a 
sweeping popular reform movement that began more than 30 years ago and contin-
ues into the present” (p. 7).

Parents, mothers in particular, began to raise their daughters to think about careers 
and professions, and the education needed to achieve their goals in these areas. At the 
same time, reforms have taken place at every level of the educational systems. Young 
women have been particularly encouraged to engage in science and mathematics. 
Clubs, scholarships, mentoring, and group support have been made available—along 
with funding—from the earliest grades through college and university.

All of these activities, expectations, and opportunities have paid off. The National 
Science Foundation website reports that beginning in 2000, women earned more 
S&E (Science and Engineering) bachelor’s degrees than men. The number of S&E 
bachelor’s degrees awarded to women has increased every year since 1966 (exclud-
ing 1988), when it was about 50,000, reaching 227,813 in 2004. The number of 
bachelor’s degrees in S&E awarded to men has fluctuated around 200,000 from 
1976 to about 2001 and increased since then, reaching 224,525 in 2004.
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But in some areas, the enrollments of women remain low. The number enrolled 
in graduate programs in computer science has declined in recent years, and the dot-
com collapse impacted females to a greater extent than males. The percentages of 
women obtaining bachelor’s degrees in computer science has declined from a high 
of 37 percent in 1983 to 26 percent in 1997. This decline has continued and the 
current figure may be under 20 percent.

Women in college have been quick to embrace workshops and to emerge as leaders.
Fifty-five percent of the returns for the survey of leaders described in Chapter 6 
were women. Our observations of many workshops and discussions with groups of 
leaders also suggest that the majority of PLTL leaders have been women—although 
we do not have overall statistics for this. Faculty interested in fostering the progress 
of women in areas of science in which they remain under-represented have recog-
nized PLTL as a supporting activity.

In order to attract and engage young women and minority students in computer 
science, a consortium of seven colleges received a National Science Foundation 
collaborative grant starting in the 2005–06 academic year, and PLTL was intro-
duced as a key strategy. A summary of the strategy is stated in the following excerpt 
from the program documents.

Incoming freshmen in targeted under-represented groups with strong math/science back-
grounds will be actively recruited to enroll in an introductory CS course that includes a 
special additional discussion section. That section will meet for two hours each week dur-
ing which the students will work in small groups on challenging problems designed to help 
them gain a thorough and in-depth understanding of the class material, and to increase 
their enthusiasm for Computer Science. The discussion sections will be run by outstanding 
undergraduates (at least half of whom will be women and/or minorities), who in turn will 
receive extensive supervision and training in how to facilitate group learning.

The use of peer-led workshops was selected because the approach is relatively 
inexpensive to implement and does not require departmental reorganization. To test 
the approach, different types of institutions were selected for participation. These 
included large state schools, research institutions, and small liberal arts colleges. At 
this writing, the collaboration has completed just one year in which the project was 
piloted. Nevertheless, evaluations were conducted and initial results were positive.

Peer-Led Team Learning is relevant to this discussion because participation in 
workshops creates experiences and a climate through which students cooperate 
with one another regardless of gender. Participation as students and as leaders pre-
pares students, female and male to see themselves as equals, to expect and to dem-
onstrate equal treatment. As reported in Chapter 6, these experiences are carrying 
over into graduate school and the job market, where women are increasingly judged 
on the basis of performance rather than gender.

The University of Rochester study that was referenced above (Tien et al., 2002) 
revealed the disproportionate benefit of workshops to female students. In the con-
trol group, males outperformed females in attaining quality grades 70–62 percent, 
but females outperformed males in the PLTL group, 78–76 percent. The women’s 
success increased from 62 percent in the historical group to 78 percent with PLTL. 
The men’s success rate increased from 70 to 76 percent.



After PLTL was introduced in the biochemistry course for allied health profes-
sionals at St. Xavier University in Chicago scores on the standardized ACS exam 
increased from 1 percent above the national average (N = 127, two years) to 8 per-
cent above the national average (N = 146, five years). Enrollment in this course was 
on average more than 95 percent women. These statistics provide further evidence 
that the PTTL workshops are particularly helpful to female students.

Similar results occurred at Northeastern Illinois with the introduction of PLTL 
in precalculus and calculus courses. In this case workshops were added to a pre-
existing problem-solving seminar. The first result was that participation in the semi-
nars increased from a historic average of 3–8 percent to 13.5 percent (N = 1,423) 
for eight PLTL courses over four semesters. Participation of women in the seminars 
was 60 percent, while enrollment in the courses averaged 51 percent women.

7.3 Summary

We have found that under-represented minority students, primarily African American 
and Hispanic, have benefited academically from Peer-Led Team Learning. We have 
identified the following issues and corresponding PLTL benefits.

• Weak academic backgrounds. PLTL provides additional facilitated problem solv-
ing and study time to reinforce textbook and lecture. Implementation studies 
reveal the success of minority students, outperforming control groups.

• First generation going to college. PLTL offers support, motivation, and role 
models by helping minority students work together and by providing minority 
workshop leaders.

• Commuter and community college students. PLTL offers an out-of-class group 
and context providing students with stronger links to particular classes and to the 
institution.

• Under-representation. PLTL can offer a group with which minority students can 
identify if, as is sometimes the case, they feel left out and uninvolved with a 
class in which there are very few students “like them.”

The situation for women in science is different but has some similarities with that 
of minority students. There are relatively small numbers of women in physics, 
computer science, areas of math and some other sub-disciplines. With small num-
bers of women there is sometimes a male-oriented culture in a department. In this 
situation, women need special support. As noted in the chapter certain grants and 
programs have recruited women and used PLTL as an effective teaching/learning 
strategy to reinforce learning and provide a locus for networking and offering 
mutual support.

7.3 Summary 95
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Chapter 8
PLTL and the Goals of Higher Education

Introductory science courses are frequently viewed as hurdles to be cleared on the 
way to the more important and more interesting courses. Faculty may see them-
selves as gatekeepers, identifying students who are capable and allowing them 
access to the advanced courses. Tobias & Raphael (1997) point out that a professor 
of introductory physics may view the course as covering important concepts in 
motion, optics, mechanics, and so on. But for students, the course consists of prob-
lem sets, lab reports, quizzes, and a final exam. They go on to say that this differ-
ence might not matter except for the fact that the two perspectives can be in 
conflict. When a student has to make decisions about how to spend time and energy, 
or where to put in extra work, the grade value involved will probably play a larger 
role than intrinsic interest in the material.

Peer-Led Team Learning can bridge these two perspectives by increasing stu-
dent interest and motivation and improving learning while not concentrating on 
grades. Through exploratory activities and group work, students become more 
involved with the material. As they learn, their confidence grows, and this contrib-
utes to better grades—as students think less about them.

8.1 College as Preparation for Careers

Most students will change careers several times during their lives, and if they stay 
in the same career, their work will change. They will need to be self directed life-
long learners, to think creatively, to recognize patterns and have the ability to see 
“the big picture.” Students need good written and oral communication skills and 
the ability to work with people from different cultural backgrounds (Pink, 
2005).

Maxfield (2001) reports the results of a survey at Allied Signal company, which 
found that when considering both importance to industry and the need for better prepa-
ration, the greatest personnel needs were in communication, oral presentation, and 
working as part of a team. At a recent “Workshop on Research Evidence Related to 
Future Skill Demands” organized by The National Research Council (NRC), Houston 
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(2007) reported an increased demand for workers with the following six basic 
competencies:

1. Creative problem-solving: employing unique analyses and generating new, inno-
vative solutions to problems; integrating seemingly unrelated information and 
developing creative solutions; entertaining possibilities others may miss.

2. Complex communication skills: knowing the appropriate channels for getting 
things done; developing and maintaining partnerships; effective negotiating and 
persuasion skills, influencing without authority; team-building skills; communi-
cation as appropriate for different messages or situations (e.g., when to pick up 
the phone vs. sending an email).

3. Adaptability: ability and willingness to cope with uncertain, new, and rapidly 
changing conditions; flexibility in approaches to work.

4. Self-management: ability to work remotely in virtual teams, ability to work 
autonomously; self motivating and self monitoring.

5. Self development: willingness and ability to acquire new information and skills 
related to work.

6. Systems thinking: the ability to understand how an entire system works, how an 
action, change, or malfunction in one part of the system affects the rest of the 
system; adopting the big picture perspective on work.

It is clear that we cannot continue to employ strategies for teaching that were used 
by previous generations. If students are to acquire the skills that are outlined above 
change is required. While no single teaching method can provide all the skills stu-
dents need to be successful, student-centered pedagogies that promote active learn-
ing will be essential.

PLTL workshops provide an opportunity for students to do more than listen in 
class and give back on tests. They are able to construct new knowledge for them-
selves, similar to the way scientists generate new knowledge in research teams. 
Varma-Nelson and Coppola (2004) point out that the structure of peer-led groups is 
similar to that of the research group which has been so successful in educating gradu-
ate students in the sciences. Students in PLTL groups, like researchers, try out their 
ideas on each other; discussing, refining and revising their positions, listening to new 
evidence, finding out where they went wrong and where they can suggest new 
approaches to colleagues, so that they arrive at an understanding deeper than any had 
at the outset. These interactions promote cognitive, social, and epistemological devel-
opment. Students learn; they interact with others in positive and professional ways, 
and they develop new understandings about how learning takes place.

In a peer-led learning environment the students have many opportunities to 
develop and maintain partnerships and learn new material through negotiation and 
persuasion. The peer leaders learn to “influence without authority.”

While the workshop experience is not a panacea, a student who has been chal-
lenged in a group setting, who has cooperated with peers in solving problems, and 
who has been forced to consider the place of new data or to devise new models will 
be better equipped to function on a team in the workplace than one who has studied 
in isolation.



8.2 Changes in Teaching and Learning

A recent article, “The Tough Road to Better Science Teaching’ (Brainard, 2007), 
describes the situation in college science teaching and the difficulties in implement-
ing change, particularly at research universities which award 57 percent of the 
degrees in the science, math, and engineering disciplines. Professors are slow to 
change; departments find it difficult to agree on change; administrators cannot 
require change. And yet there is ample evidence that inquiry-based, student-cen-
tered learning succeeds where traditional lecture/memory methods do not.

Connolly and Millar (2006) point out that the first stage in instructional change 
depends on challenging or unfreezing assumptions about the effectiveness of one’s 
behavior. This stage is followed by the exploration of alternative behaviors. Finally, 
there is the most difficult stage of attempting a new approach and dealing with 
feedback that may be mixed.

In previous sections of this study we have noted that PLTL is more likely to be 
successful when the workshop approach to teaching and learning is aligned with the 
educational priorities of the individual faculty, department, and institution. We can 
now discuss in greater detail what this fit means, particularly with regard to atti-
tudes toward teaching and learning.

Fink (2003) discusses issues in higher education. On the positive side, he finds 
new understandings about how learning takes place, rapid advances in the produc-
tion of knowledge, evolving expectations about how higher education should serve 
the individual, and the entry of technology into education. On the negative side, he 
notes the fact that large numbers of students are leaving college with an inadequate 
foundation—in their knowledge base, critical thinking skills, facility in writing, and 
even in human relations—for the tasks that await them, personally and profession-
ally. He believes that the advances in pedagogical techniques can be used to address 
the current problems. A paradigm shift is necessary if this is to take place. Fink 
presents the characteristics of the old and new paradigms in table form (p. 19), part 
of which is adapted below.
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Table 8.1 Old and new paradigms for college teaching

 Old paradigm New paradigm

Student Passive vessel to be filled by  Active constructor and discoverer of knowl-
faculty’s knowledge edge

Student growth  Complete requirements,  Focus on lifelong learning in a broader
goals graduate with a major system

Relationships Impersonal relationships  Personal relationships between faculty and 
between faculty and students students

Context Competitive, individualistic Cooperative learning in classroom and on 
faculty teams

Power Faculty holds and exercises  Power is shared among students and 
power, authority and control between students and faculty

Teaching  Any expert can teach Teaching is complex and requires training
assumption
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Many faculty members who have witnessed the positive changes in teaching and 
learning that are achieved with PLTL agree with the shift and the new priorities 
indicated in Table 8.1. The table nicely summarizes an evolution in thinking, in 
attitudes, and in working—as one enters a learner-centered environment.

The following are strategies Fink cites that exemplify the paradigm shift dis-
cussed above, with examples of relevant programs used in conjunction with PLTL. 
These are only a few illustrations of the fact that PLTL instructors are often engaged 
in serious discussion and analysis of programs and pedagogies through which stu-
dents take a more active part in their learning.

• Writing to learn. Various recent programs demonstrate that writing can enhance 
the quality of learning in all disciplines (Bean, 1996). At the University of New 
Hampshire, faculty introduced Calibrated Peer Review, a program using writing 
and peer assessment to enhance instruction, along with PLTL.

• Small group learning. When properly implemented, small groups can facilitate 
the problem-solving process, foster academic improvements, and increase cross-
cultural awareness (Millis & Cottell, 1998). Small group learning is of course 
central to the PLTL method.

• Assessment as learning. The assessment of learning need not be simply a means 
of grading, but can contribute to learning if students are included in the process 
(Angelo & Cross, 1993). Faculty at Canisius College and other sites have used 
team-based tests, to supplement individual tests, with workshop courses.

• Problem-based learning. Imitating methods used in medical schools and other 
professional areas, students learn in ways that simulate real-world conditions 
(Duch et al., 2001). A professor at the University of Rochester used problem-
based learning in conjunction with PLTL in a biochemistry course.

• In addition to the above, PLTL used distance learning at the City University of 
New York, interdisciplinary courses at Goucher College, and a number of other 
student-centered pedagogies in conjunction with workshops.

8.3 Faculty-Student Partnerships in Teaching and Learning

Faculty members who are reluctant to share teaching/learning responsibilities with 
undergraduates tend to be wary of PLTL. They do not want their discipline or them-
selves to be “misrepresented.” In previous chapters we have described these views 
as barriers to be overcome if PLTL is to be successfully implemented. At this time 
we want to consider a more positive perspective on the situation. Peer-led team 
learning is part of a growing movement of faculty-student partnerships in higher 
education.

In a variety of ways the peer-leaders and their work with professors serve as a 
bridge between faculty and students. First, the peer-leaders meet weekly with the 
professor either as part of a teaching/learning course or in a leaders’ meeting that 
is not part of a course. In both cases, there are discussions about content, learning, 
workshop strategies, group dynamics, student response to the program, and the like. 



These sessions create a partnership because faculty and student leaders are engaged 
in a common enterprise beyond the classroom—improving the learning and aca-
demic performance of students.

This common effort is indeed a partnership because faculty look to the leaders 
for insights into student learning, for feedback about the effectiveness of various 
strategies, for assistance in reviewing, constructing and testing materials, and for 
information about topics that are particularly challenging to students. Some of this 
information is traditionally available to faculty through office-hour contacts with 
students. But the leaders provide another dimension to the communication because 
they can make suggestions about how to improve lectures, materials, and contact 
with students. Their weekly journals have also offered a rich source of insights into 
the progress of the program and the dynamics of student learning.

A second dimension of the partnership is found in leaders bringing the profes-
sor’s priorities and perspective to students. They are in a position to say authorita-
tively, “This is what he meant,” or “This is what she considers most important in 
the chapter.” We have often witnessed faculty members in the weekly sessions with 
leaders asking about student response in the previous workshop and providing 
advice for the coming workshop in words such as, “If they are confused about this, 
use the following example.” The bridge formed by the leaders definitely carries 
traffic in both directions.

Finally, the partnership between leaders and faculty serves as a model to stu-
dents affirming that professors are approachable and concerned. Leaders often 
share the responsibility of selecting the next cohort of workshop leaders. Even stu-
dents who are not selected as leaders benefit from the faculty/leader partnership 
through their workshop participation and the understanding that the professor is 
concerned about their learning and professional development.

Miller et al., (2001) provides an extensive review of faculty student partnerships 
in a collection of reports that describe 31 programs, citing a multitude of benefits 
derived from “student–assisted teaching.” They include: positive affective out-
comes, use of powerful role models, addressing the social nature of undergraduates, 
and increasing student responsibility for learning. These benefits taken together can 
lead to a renewed sense of connectedness between faculty and students.

This discussion, we believe, makes it clear that faculty-student partnerships 
should be viewed as positive resources that can strengthen higher education, 
making learning more effective, long-lasting, and personal. The participation of 
undergraduates in the education of their peers should not be viewed as a concession 
to remedial or financial requirements but as the use of a significant untapped 
resources that can facilitate learning (Gosser et al., 2001, p. 3).

Finally, regardless of their pedagogical philosophy, faculty members share a 
common goal—that their students’ interest in science grow and that more qualified 
students decide to major in science. Astin (1993) based on a longitudinal study of 
more than 27,000 students found that a larger proportion of a student’s peers study-
ing science is a predictor of the likelihood that a student will persist as a science 
major and enter a science related career. In other words if your friends are in 
science, you are more likely to remain in science; and PLTL promotes friendships 
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in ways that attending lecture does not. Studies such as those of Light (2001) and 
our own interviews have repeatedly found that science majors surrounded by aca-
demically like-minded peers are much more motivated and more likely to persist in 
science than those whose friends are predominantly not science majors.

8.4 Conclusions

With regard to new paradigms for teaching and learning, the essential point is that 
there has been a shift from the focus on teaching to a focus on learning. Although 
teaching and learning are opposite sides of the same coin, the question of focus is 
not insignificant. When professors plan courses, what are they thinking, and what 
do they do? Generally, they plan, perhaps very carefully, a series of lectures—with 
examples, references, connections, illustrations, etc. All of these are intended to 
provide the clearest possible presentation of the material. The assumption is that if 
the material is presented accurately and clearly, then learning should take place—as 
long as the student is responsive.

But does the professor think for long about exactly what the individual student 
or groups of students will be doing to create their own learning? The response gen-
erally would be that the students should pay attention during lecture, ask questions 
of themselves and others on material they do not understand, do the assignments, 
and prepare for tests. The problem is, this may not be enough.

We have shown in this chapter that many believe the shift in focus from teaching 
to learning, results in significantly different learning activities. From our vantage 
point, Peer-Led Team Learning is one. The focus in workshops is on learning. 
There is no teacher. The job of the leader is to facilitate learning. The task of the 
student is to learn and to help others learn, so that the whole is greater than the sum 
of the parts.

Based on our study we propose that a serious focus on learning should precede 
the introduction of peer-led workshops. It is those teachers unwilling to enter at 
least the first steps of the paradigm shift who will either not attempt to implement 
PLTL or will abandon it when problems arise.

Finally, we have found that the teaching/learning enterprise is much improved 
when faculty enter into partnership with students. As recent learners of the course 
material peer leaders have unique insights about issues related to learning, and they 
have a connection with other students that puts learning science in a social context. 
The subject matter becomes more approachable for students because it is modeled 
by one of their own.
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Chapter 9
Issues in Implementation, Dissemination 
and Institutionalization

We have traced the evolution of the PLTL model of teaching and learning from a 
local setting to a national program through implementation, dissemination, and 
institutionalization. For each stage we have used theory and the experiences of 
many practitioners to explore and explain PLTL. In this chapter we summarize find-
ings and discuss how the project can be further strengthened. We also review criti-
cal components for successful implementation and institutionalization of PLTL.

This study has found that adding peer-led workshops to a course requires a fac-
ulty with both flexibility and motivation. Flexibility is needed because workshops 
call for a shift in roles and expectations about how teaching and learning take place. 
Motivation is needed because introducing and maintaining workshops requires 
additional time and effort, beyond what is demanded for lectures. This is particu-
larly true when new workshop materials are created and strategies for leader train-
ing must be learned and implemented. Some changes involve offices outside the 
department, such as the registrar and the learning assistance center.

9.1 Issues in Implementation

9.1.1 Critical Components

Identification of the critical components for successful implementation has been 
useful in the evaluation of PLTL programs across the country. The critical compo-
nents were listed and explained in Chapter 2, and we have made frequent reference 
to them throughout. In summary, they are:

1. Faculty involvement. The faculty members teaching the course are closely 
involved with the workshops and the workshop leaders.

2. Integral to the course. The workshops are an essential feature of the course.
3. Leader Selection and training. The workshop leaders are carefully selected, well 

trained and closely supervised, with attention to knowledge of the discipline and 
teaching/learning techniques for small groups.
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4. Appropriate materials. The workshop materials are challenging, intended to 
encourage active learning and are appropriate for groups.

5. Appropriate organizational arrangements. The particulars, including the size of 
the group, space, time, noise level, etc. are structured to promote group activity 
and learning.

6. Administrative support. Workshops are supported by the department and the 
institution as indicated by funding, recognition, and rewards.

The system of using six critical components as a guide to implement PLTL has been 
valuable for a number of reasons. First, it provides a clear description of what the 
method means: for those presenting it, for those interested in learning about it, and 
finally for those adopting the program. Second, the critical components offer a 
checklist for assessing the quality of implementation. We have found that problems 
in implementation are invariably due to weaknesses in one or more of these essen-
tial features. Identifying the problem area makes a solution more likely. Third, 
because the system clearly defines the program, it also allows for adaptation—
across disciplines, types of courses, institutions, and in combination with other 
pedagogical methods.

The critical components also define the limits of adaptability for the PLTL 
model. For example, it is absolutely necessary that faculty be involved in the design 
of the program at each adopting institution. But design and implementation will 
proceed more smoothly if faculty are assisted in the preparation of materials, in 
scheduling, and with program administration. Similarly there is room for variation 
in the length of the workshop. While a length of two hours is recommended, we 
have found that workshops of 90 minutes are also effective in improving student 
performance. When workshops are much shorter, the gains in student performance 
are not realized. There are different models for the weekly training of leaders and 
the choice of a particular method depends on the size of the program and resources 
available at an institution. Without weekly training sessions and without faculty 
involvement in the training sessions, failure is virtually guaranteed. Lack of support 
from the dean and provost can also be problematic.

9.1.2 Changing Faculty and Student Expectations

In addition to the attention that must be paid to the critical components in imple-
menting PLTL, faculty and student expectations about teaching and learning need 
to be addressed. Interviews, focus groups, and other evaluation data demonstrate 
that years in the classroom create ingrained thinking about educational procedures. 
This is true for faculty and students alike. Faculty have definite ideas about teaching 
and most of them involve faculty-delivered instruction as indicated in this quote 
from a participant at a PLTL dissemination workshop, “At this point I am not com-
pletely convinced that I should allow the direction of these small problem-solving 
groups to be handled simply by undergraduates who’ve had the general chemistry 
sequence (and done well).”



Students who have experienced only the “sage on the stage model” of instruction 
(King, 1993), expect to see the instructor standing on stage making a presentation. 
They like discussion, but particularly in the sciences students want information. 
Erickson & Strommer (1991) finds the following typical of freshmen chemistry 
students: “The teacher is good in his field. He encourages us to think. But he 
doesn’t define things. Thinking is fine, but learning is what I’m here for” (p. 49). 
The PLTL model upsets comfort levels, shifts expectations about roles of faculty 
and students, and introduces a third population the peer leaders who form a bridge 
between the faculty and students. All three groups have responsibilities in making 
the transition successful. The roles of faculty, peer leaders and students should be 
clearly defined during the training of leaders and in early classes and workshops for 
students. The literature on cooperative and team learning is useful in this training.

Gafney, has observed more than 80 PLTL workshops and has seen that while the 
dynamics are generally positive with real learning and helpful exchanges taking 
place, there was room for more activities that reflect structured cooperative learn-
ing. As PLTL has grown over the past decade, evaluation data and the experiences 
of practitioners indicate that in addition to training faculty and leaders, the partici-
pating students should also receive training. Because the workshop is an unfamiliar 
environment, students need training in workshop dynamics in order to become 
familiar with the expectations surrounding PLTL.

Training students in workshop participation has been neglected. We recom-
mend that all three groups—faculty, student, and peer leaders—receive a careful 
and thorough introduction to the model at the start of the program in order to 
ensure smooth implementation. Both faculty and peer leaders have a role in train-
ing the students. Faculty have the responsibility to inform students about their role 
(in workshops) during the lecture and the leader exercises this responsibility dur-
ing the weekly workshops. Leaders should incorporate workshop time to reflect 
on how the group is doing as a team. Active involvement of all three groups can 
decrease the time it takes to create the appropriate learning environment.

In recent years, cooperative or team learning has been widely used in many dif-
ferent formats at the college level and as a result a great deal has been learned about 
making team learning successful. We recommend that PLTL practitioners incorpo-
rate Johnson’s learning group (1991) ideas into the semester’s overall activities, and 
Michaelsen & Knight’s (2004) practical suggestions for creating effective group 
assignments and promoting social learning (p. 53).

An earlier report on cooperative learning (Felder & Brent, 1994) describes the 
careful implementation of team-based learning in five successive chemical engineer-
ing courses, with substantial gains in student performance. A variety of in-class two- 
and four-person exercises are explained; followed by a discussion of productive 
out-of-class team exercises. Finally, the report offers detailed answers to a number of 
typical faculty concerns, for example, “If I spend all this time in class on group exer-
cises, I’ll never get through.” The report provides an excellent primer on how to get 
started with cooperative learning—with strategies that have had proven success.

Each of the three PLTL stakeholders—faculty, leaders, and students—can profit 
from increased attention to and training in cooperative learning and process skills. 
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This training would then be reinforced throughout the semester by both faculty and 
leaders. Three projects that incorporated such training are Lewis’s modified peer-
led guided inquiry (2004), Dinan’s alternative to lecturing workshops in organic 
chemistry (2004) and Hanson’s process workshops (2000).

By reviewing projects like these, PLTL can keep the door open to other relevant 
cooperative learning and group processing skills. Johnson et al., (1991) offers ideas 
for group meetings (6: 16) that include questions about the completion of prepara-
tory assignments, and about what has been learned. Many leaders already use these 
techniques. An additional strategy would be to draw students into the discussion so 
that they ask and answer one another with these kinds of questions. Such exchanges 
are in fact a PLTL expectation, but they are often missing in practice.

There is a wealth of literature on cooperative and team learning. We suggest a few 
strategies that might benefit PLTL workshops: (1) Team exams. Dinan (2004) 
describes an approach in which a test is taken first by individuals, then by teams. The 
individual score outweighs the team score by four or five to one, but the exercise gets 
the team working together and reinforces learning. (2) Required teamwork. Mazur’s 
conceptests (1997) require paired discussion because students must explain and dis-
cuss their responses. (3) Hard problems. Bradley et al. (2002) describe problems that 
none of the students could do alone, so teamwork is essential.

Feedback is a frequently mentioned group processing skill (Michaelsen 2004; 
Birmingham & McCord, 2004). Michaelsen states that feedback is most effective 
in learning and in team development when it is immediate, frequent and, “enables 
learners to clearly distinguish between good and bad choices, effective and ineffec-
tive strategies” (p. 33). Again, feedback to students is a common strategy in PLTL, 
but processes should be introduced so that students in the group as well as the 
leader use structured feedback to one another to strengthen both learning and team 
performance.

9.1.3 Faculty Involvement in Teaching/Learning Initiatives

This study has reinforced what is known about the profession of college teaching. 
In many ways faculty members have the best of the two worlds of security and 
independence. With tenure they have greater security than those in most other pro-
fessions and they have a substantial voice in determining the arrangements of their 
work, particularly the courses they teach and scheduling their time. Beyond these 
requirements, college faculty select their areas of research and service. Faculty 
rewards in science departments are primarily centered around quantity of publica-
tions and presentations in the disciplines. Non-tenured teachers at a dissemination 
conference (Ames, Iowa, 1999) registered concern about whether adopting PLTL 
would be the best use of their time. Some were distressed to hear that student rat-
ings of lectures sometimes declined after PLTL was adopted, because students val-
ued the workshops and seemed to appreciate lectures less. These were common 
concerns among potential adopters. On occasion students did not value participation 



in workshops, and this resulted in negative comments on the end of the semester 
evaluations. These usually disappear with time but non-tenured faculty don’t have 
much time.

We strongly encourage that those who are establishing guidelines and making 
decisions about tenure should look very closely at strategies for achieving appropri-
ate student input when new approaches to teaching and learning are implemented. 
In addition, they should adopt methods of gathering data that take a holistic approach 
to student self-assessment, that is determining whether students find that the total 
program, in this case including workshops, leads to more effective learning.

Several factors can militate against the adoption of PLTL. First, the method 
requires time and effort to implement and maintain. This may interfere with time 
devoted to research or publishing, and even faculty members with tenure often 
object to interference with these critical areas of their professional lives and careers. 
Second, PLTL requires that faculty rethink the processes of teaching and learning. 
They often object, at least implicitly, to sharing responsibilities with undergradu-
ates whose understanding of the discipline is incomplete. This attitude comes from 
lack of understanding of the role of the peer leader.

Throughout this study we have pointed out that there are answers to these objec-
tions. But they are answers that will only appeal to those who are receptive to new 
ideas. Faculty members who believe that PLTL will interfere with what is best for 
their careers or that undergraduate leaders may jeopardize learning are generally 
unwillingly or slow to change their views. Some faculty attended lectures about 
PLTL several times before actually making the change in their classes.

Perhaps the attitudes and beliefs of faculty can change with more serious discus-
sion about teaching and learning. Responses to a National Education Association 
survey of school teachers (Rait, 1995) have implications at the college level. 
Considering factors that positively impacted their teaching, respondents gave the 
highest ratings to their own experience. Reflecting on their own activities to pro-
mote learning was viewed as the most significant catalyst for change. The next 
highest rating went to consultation with other teachers, and third to observations of 
other teachers. Consulting with experts and professional development were far 
down the list.

Based on numerous interviews and discussions, we find that college professors 
hold similar views regarding improvements in their performance. They tend to 
change their approaches based primarily on their own experiences and what they 
learn when consulting with colleagues about teaching and learning. These different 
influences do not work independently, but in concert. Although professors gain daily 
experience in teaching and learning, real reflection takes place when they must 
explain or listen to others explain the dynamics of the teaching/learning process.

The problem for college professors is, of course, that interactions with col-
leagues about teaching may be rare compared to interactions about their research, 
and actually seeing another professor in action may be even rarer. This we believe 
is an important missing piece that prevents greater forward movement in the adop-
tion, improvement, and institutionalization of Peer-Led Team Learning and other 
initiatives. College professors rarely meet to discuss how they teach and how 

9.1 Issues in Implementation 107



108 9 Issues in Implementation, Dissemination and Institutionalization

 students respond to their teaching. Coppola (2007) points out that faculty are 
responsible for developing future scholars and this includes both classroom teach-
ing and research. Therefore by extending the discussion among faculty from 
research to research-and-teaching we can tap into the intrinsic aspects of what it 
means to be a faculty member. It must include continual learning, with reflection 
on what it means to guide students in their intellectual progress.

Faculty development workshops provide a forum for promoting this discussion. 
Hutchings and Shulman (1999) conclude an article on the scholarship of teaching 
suggesting that institutional research offices should get into the mainstream of the 
university looking for answers to questions like: What are our students really learn-
ing? What do they understand deeply? What kinds of human beings are they 
becoming? If this were to happen, professors would take notice and be forced to 
reflect on their teaching.

We conclude this discussion of approaches to pedagogy by considering three 
teaching roles suggested by McKeachie & Svinicki (2006): expert, facilitator, and 
role model. Each role has its place, and should be used appropriately. When playing 
the first role, the professor lectures, has the answers, tries to impart knowledge. The 
second role focuses more on the learner, and the instructor (or peer leader) acts as 
a guide pointing the way but letting the student do more of the work. The professor 
as role model, in a way bridges the other two approaches. He or she, as researcher 
and explorer, demonstrates the processes of discovery. In PLTL, at its best, profes-
sors use each of these roles at different times. The peer leader also acts as facilitator 
and role model.

9.2 Findings About Dissemination

We have learned that dissemination of an educational innovation should not be 
treated simply as a marketing endeavor. PLTL practitioners encouraged others to 
use the method, but they also endeavored to make public their work and findings in 
quality journals and professional conferences. They were available for consultation 
so that others could introduce the approach in their courses and judge its value to 
their students. Thus the transportability of the method and justification for its use 
could be evaluated by others in their own environments. In this context of imple-
mentation and mentoring, new leaders emerged naturally and new ideas were 
developed by adopters. This process contributed to the evolution of the program. 
Local dissemination was required by the project’s WPA grants, and grantees usu-
ally did much more than was expected. On the basis of mini-grant reports and site 
visits, Gafney found that the four-stage national dissemination plan developed by 
the project was well conceived and worked well in accomplishing the program’s 
goals. These stages from the two perspectives of disseminator and implementer are 
shown in Table 9.1.

This model gave the project an overall mechanism for further growth. 
Professional conferences and publications, particularly in chemistry, and hundreds 



of talks and workshops provided a forum for presenting and promoting the project. 
In addition, sponsoring organizations such as the NSF-funded Chautauqua Faculty 
Development Program, regional and national American Chemical Society meet-
ings, and Gordon Research Conferences on education created an ongoing platform 
for the presentation of basic ideas and data about the project. As implementation 
grew, members of the original PLTL team were available as consultants and made 
visits to sites adopting PLTL workshops, discussing what had worked in their own 
experience, what adaptations might be useful, and how to respond to problems 
associated with new implementations.

While not all new adopters received grants from the national PLTL project for 
implementing workshops in their own courses, the most successful dissemination 
strategy was the use of the WPA (Workshop Project Associate) mini-grants. This 
program proved that small amounts of money can be used to implement change, if 
faculty are motivated and have local financial and administrative support. As was 
described in this study, these grants of $5,000 per course, matched by $5,000 from 
the institution, provided a small but very significant incentive, including both 
rewards and recognition for those desiring to implement PLTL. Fifty-five of 81 
WPA grant recipients reported that they would not have implemented the work-
shops without the grant. Nevertheless, 80 of the 81 respondents said they intended 
to continue the program after the grant. These numbers indicate that the while funds 
from the PLTL project were important to faculty trying the method, the change 
remained in place after the external funds were depleted.

The process of preparing proposals and reporting back to the project created a 
mentoring structure to assist with implementation and fostered an additional level 
of commitment from the implementers. Requiring written proposals became an 
important mechanism for providing preventive intervention, before funding was 
made available, because the proposals revealed flaws in implementation plans. 
Connection to a national network of like-minded faculty provided a support struc-
ture for faculty while they were in the process of first implementing PLTL in their 
own courses.

Grantees knew that they were expected to use the project resources responsibly 
and in almost all cases they did so. Through the mini-grants, PLTL spread success-
fully through two-year and four-year private and public institutions across the 
country. Dissemination efforts were multiplied as WPA recipients made their expe-
riences public through presentations and publications (Baez-Galib et al., 2005; 

Table 9.1 Dissemination stages

Stage Disseminator Implementer

1 Provide initial information Gain basic understanding
2 Offer detailed understanding  Acquire the conceptual knowledge, skills, and 

of how-to knowledge motivation suitable for implementation
3 Provide technical and monetary  Implement workshops

assistance and mentoring
4 Offer collegial support for  Take professional responsibilities for further 

emergence of leadership analysis and dissemination
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Stewart et al., 2007). Projects like the Multi-Initiative Dissemination Project (MID) 
of which Varma-Nelson was a senior partner, and Project Kaleidoscope (PKAL) 
proved to be ideal places for new implementers to present workshops and share 
their experiences and results with other interested faculty.

9.2.1 Disciplines

PLTL has made progress in gaining adopters beyond chemistry. The first NSF 
National Dissemination grant funded in 2000 included faculty from biology and 
physics as well as chemistry as co-principal investigators. Since then, the method 
has been successfully implemented in biology, mathematics, computer science, and 
other disciplines. The PLTL founding group placed a high priority on cultivating 
new leaders for the different disciplines.

There have, however, been issues in gaining momentum beyond chemistry. 
There are several reasons for this. At the introductory levels, the disciplines are 
still quite distinct. Chemists attend conferences sponsored by their organizations, 
as do biologists, mathematicians, and others. New ideas about pedagogy are gen-
erally transmitted through these meetings and the associated publications. 
Chemistry faculty have had considerable success promoting PLTL. But since the 
opinion leaders with real influence are generally found within the discipline, it is 
difficult for faculty from one discipline to present ideas to those from another. A 
careful study of dissemination strategies (Foertsch et al., 1997) ) found that faculty 
members are particularly influenced by those in their field with scholarly reputa-
tions and whom they view as colleagues. So it is now up to the adopters in other 
disciplines to create a PLTL presence within their professional organizations. This 
has begun to take place. The computer science network funded by NSF, described 
in Chapter 7, has used PLTL as a key strategy in its efforts to attract women to 
computer science.

Larson and Meyer (2007) provide data, based on survey research, indicating that 
college professors recognize opinion leaders within their departments and in fact 
listen to them about pedagogical initiatives. The PLTL project did not deliberately 
seek out opinion leaders in the dissemination process, but we now view this as use-
ful strategy and recommend it for further dissemination of the model.

A second major issue in advancing PLTL in disciplines beyond chemistry has 
been the development of materials for workshop learning. The development and 
publication of materials for general and organic chemistry were important factors 
in the successful dissemination of PLTL in chemistry even though most of those 
reporting said they modified the materials (54 of 76 respondents used the project-
developed materials at least in part.)

The spread of the method was slow in biology and mathematics because prepa-
ration of materials proceeded more slowly in these areas. In biology the slow develop-
ment was probably due in part to the fact that there is a wide range of possible 
topics in introductory courses and it was not easy to provide even a sample or 



outline that would be generally useful. In mathematics, the challenge is the variety 
of foundation courses. In both these disciplines, materials had to be developed or 
adapted from textbook materials at the local level, and this slowed the pace of dis-
semination. Mathematics materials are now available on the PLTL website.

We are not ready to present a set of critical components for dissemination, as we 
do for implementation and institutionalization. There is more to be done in develop-
ing a theory of diffusion of educational practices. We can, however, conclude this 
discussion with the lessons learned from the dissemination of PLTL.

• The four stages used by the project provided a useful framework, regarding both 
the theory and practice of dissemination.

• Mini-grants were valuable in the dissemination of PLTL and we believe they 
would be useful in other initiatives.

• Local leadership and adaptation helps increase commitment and adds to the 
vitality of implementation.

• Each discipline has needs of its own and requires its own leadership.

9.3 Issues Regarding Institutionalization

Based on the analysis of PLTL data we propose the following as critical compo-
nents for institutionalization.

1. Implementation according to the model and on-going fidelity to the model
2. Administrative support and funding
3. Demonstrated success
4. Fit with the institution’s mission and practice
5. A core group of committed faculty in a department or an institution

We consider these to be necessary conditions for the survival of PLTL, but cannot 
say whether they are sufficient. Further studies may uncover other factors that we 
have overlooked. There are issues associated with each of the factors we have men-
tioned, and we will briefly review them.

The fact that PLTL developed a clear model made it transportable. But Rogers 
(2003) and others have pointed out that implementers need ownership and this often 
means adaptation or re-invention. Developing new materials and introducing work-
shops into new courses provided opportunities for creativity and ownership. As 
noted in several chapters, some adaptations work better than others. When the 
method is used in biology, workshops tend to focus less on problem-solving and 
more on a review of conceptual material. In some advanced courses the method has 
been used in conjunction with the case study approach and problem-based learning. 
These and other adaptations have worked well. But in other cases, when the method 
has been adapted as a drop-in review session the original method has been diluted 
to the point where it is not recognizable and is not effective. PLTL also does not 
work well when used to fill a remedial need because the program’s strength derives 
from the fact that students at various levels assist one another based on social and 
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cognitive development. In addition, for minority students negative stereotyping 
often undermines remedial activities (Bonner & Bailey, 2006).

Ongoing funding is essential to maintain PLTL. When this funding must be 
requested and reapproved each year, those directing the program are likely to lose 
their motivation, and the project may fail even if it enhances student success. The 
effect of reliable funding is also important because it demonstrates a level of admin-
istrative confidence that helps weave the program into the fabric of the institutional 
culture.

Demonstrated success of the program is essential for institutionalization. This 
success means not only that the program has been implemented without major 
problems. It is also essential that the input of time, energy, money, and reputation 
are viewed as more than compensated by the output of academic performance, 
motivation, teamwork, and the many benefits to the peer leaders that persist after 
they have graduated and entered the professional world.

Fit with the institution’s mission may sound vague, but it is real. While all col-
leges and universities are dedicated to teaching and learning, not all include an 
articulated vision, structures and resources that support new ventures. Commitment 
to teaching and learning may be translated to practice in different ways at different 
kinds of institutions—community college, private college, public institution, etc.—
and at particular institutions with their own histories and priorities. We have 
described many institutions for which PLTL was a good fit because faculty felt 
responsible to help each student learn. By contrast, in some colleges and research 
universities the prevailing climate dictates that it is best if the hundreds and perhaps 
thousands of students in the gatekeeper courses sink or swim on their own. 
“Babying” them will only create problems in the advanced courses. PLTL will not 
thrive in an institution where this is the prevalent mentality.

Our final essential ingredient is a core group of faculty committed to learn from 
each other’s experiences and to form a support structure. Continuity, mutual sup-
port and pursuit of a common goal are important. A group is also essential because 
of the mobility and freedom of college professors. Young professors often move 
several times before settling down in a career at one institution. Even those who are 
senior and appear settled sometimes move. When a faculty member retires or leaves 
an institution, no one can insure that the new person will maintain Peer-Led Team 
Learning. If the project has a strong foundation and is viewed as important within 
the department, then it is more likely that a new person will buy into the project.

9.4 Summary

We conclude with notes on two areas of the project describing what we consider to 
be the major benefit derived from PLTL, and the most significant threat to the con-
tinuance and institutionalization of the program.

PLTL has many strengths. The program improves retention and academic per-
formance, increases student interest in the coursework, fosters various interpersonal 



skills, develops leaders, and acts as a catalyst in intellectual development and aca-
demic involvement. Overall the outstanding benefit of PLTL is increased student 
involvement and engagement. We are convinced by the analysis and arguments of 
Astin (1993) and others that involvement is in fact the single most important factor 
accounting for a young person’s success in college.

We believe that the major downside or threat to PLTL is the fact that faculty 
members are not connected to one another in their teaching. We have seen that the 
independence and self-directedness that are so prized in the academic profession 
can inhibit programmatic progress. It is difficult for an institution or department to 
promise that PLTL or any other program that moves away from traditional 
entrenched pedagogy such as the lecture, will survive. PLTL like many other pro-
grams may or may not survive at an institution depending on the will of the profes-
sor, and more importantly on the interests of his or her successor. Paying attention 
to the lessons learned from more than a decade of experimentation with PLTL can 
improve the chances of survival.

In conclusion the work of the national PLTL project provides models for local 
implementation, dissemination and continuing sustainability. We recommend the 
following to an institution interested in planning, implementing, and sustaining 
Peer-Led Team Learning:

• Offer an in-house program of mini-grants for faculty.
• Implement a peer-leader training course that deals with pedagogy and content 

with significant faculty leadership. Make this a credit-bearing course.
• Build a team of PLTL practitioners who work together to initiate new faculty to 

the program, and to institutionalize of the program.
• Do comparative grade and retention based studies, and use recognized assess-

ment instruments such as those provided by PLTL, SALG, or others that are 
being developed and published.

• Include a partnership with students in planning and implementing the project.
• List PLTL workshops on the departmental course schedule.
• Acquire space that is suitable and friendly for the workshops.
• Create a center for workshop-related education with clerical and pedagogical 

support.
• Recognize and reward the efforts of faculty and peer leaders for their  contributions 

to improved teaching and learning.
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Chapter 10
Evaluation Strategies

The evaluation of Peer-Led Team Learning has been discussed throughout this 
report. In this chapter we summarize the evaluation plans, methods, and outcomes 
as they were conducted in conjunction with the development of PLTL, looking par-
ticularly at lessons relevant to other projects. We talk about “evaluations” in the 
plural since there were so many people and institutions involved and because so 
many different aspects of the program were evaluated. We also present a number of 
evaluation instruments that may be adapted to other programs. Finally, we demon-
strate how the evaluation contributed to the development of a model that could be 
used to assess implementation and support dissemination.

The evaluations covered overlapping areas but they are considered separately for 
purposes of analysis. These areas occurred in a cyclic rather than sequential manner. 
Dissemination, for example, began even before the first implementation grant, as the 
originators of the project invited colleagues to join them, and program implementa-
tion was frequently revisited as the program expanded within an institution, migrated 
to new sites or was adapted to new disciplines and circumstances. The evaluation 
areas, most of which can be adapted to other initiatives, are as follows:

• Program implementation
• Student and student leader experiences
• Student performance
• Program monitoring
• Faculty response
• Administrative response
• Impact on peer leaders
• Dissemination
• Institutionalization

10.1 Program Implementation

When faculty members at the first institutions included workshops as part of their 
courses, they found that the process and the requirements were more complicated 
than they had anticipated. Gafney began listing questions that reflected faculty 
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concerns. Discussions made it clear that these questions fell into a number of cate-
gories. In June, 1996 a list of nine essential elements was drafted and sent to PLTL 
faculty with 37 implementation questions for their consideration.

Not all of these issues were analyzed in detail. But they were at least recognized, 
and they became an important tool for the external evaluator. Some were discussed 
more than others, and within a year the nine “essential elements” had been reduced 
to six “essential components,” which later became the critical components we have 
discussed throughout this study. They were presented in August, 1997 with ques-
tions for further review.

Some of the questions led the participants to consider important features that 
should belong to workshop courses, for example, constructing the syllabus so that 
workshops and lectures are synchronized. Some of the questions were included to 
prompt ideas and consideration of what might be done, for example, using part of 
the lecture for small group work. Still other items look for information useful in the 
aggregate, for example, how much additional time do workshop activities require 
of the lecturer.

The complete list of questions submitted to the implementers at that time is as 
follows.
Workshop chemistry: Questions to add detail to the essential components.

A. The workshop is integral to the course, coordinated with the other elements.

1. Does the workshop cover the lecture material for that week?
2. Are workshops sometimes used to remediate or cover prerequisite skills?
3. Do you sometimes use part of the lecture for small-group work?
4. Has lecture time been changed with the introduction of workshops?
5. Are students required to attend the workshops?

B. The workshop materials are challenging and integrated with the other course 
components, intended to encourage active learning and to work with groups.

1. How were the workshop materials designed and prepared?
2. How are they related to the lecture and to the textbook?
3. How are they used?
4. How are they evaluated?
5. Are workshop problems like the problems found on tests?
6. Do workshop materials include challenging non-routine problems?

C. The workshop leaders are well trained and supervised, with attention to knowl-
edge of chemistry and teaching/learning techniques.

1. What training is provided in knowledge of chemistry needed?
2. What training is provided in collaborative teaching/learning skills?
3. How is supervision of the workshop leaders done?
4. Is problem solving emphasized?
5. Are activities planned for exploratory discussions?
6. Do students work with models?
7. What team/collaborative learning activities are used?



 8. How is workshop time divided among: presentation by the leader; paired or 
group problem solving; individual work; student presentations; tutoring; com-
puter/lab activities; other?

 9. What methods are used to get students working together?
10. How are students assigned to groups?
11. How are less able students accommodated?
12. How are more able students accommodated?

D. The faculty teaching the course are closely involved with the workshops and 
workshop leaders.

1. How much extra time do workshop preparation and activities take?
2. What other faculty and professional resources contributed to the workshops?
3. For what amount of time does the professor meet with workshop leaders?
4. Is someone else delegated to train and supervise the workshop leaders?
5. Is there a support course in learning and group processes for workshop leaders?
6. Has the workshop approach led to revisions in the assessment of student 

performance?
7. What administrative obstacles might delay the adoption of the workshop model 

as part of the course of studies?
8. Are courses with workshops increasing?
9. How do other faculty members view the workshop approach?

E. The organizational arrangements including the size of the group, space, time, 
noise level, etc. are such as to promote learning.

1. How often are workshops held?
2. Is the space adequate?
3. Is noise a problem?
4. How long are workshops?
5. What is the best size for cooperative groups?
6. On average, how many students are in a workshop group?

F. Administrative personnel and structures support the workshop.

1. Are teaching and curriculum work valued for promotion?
2. Are adjustments made to accommodate workshop courses in the catalog?
3. Is on-going funding available for workshop leaders?
4. Are space and time adjustments made to suit workshop courses?
5. Are courses in pedagogy included for student leaders?

As has been mentioned throughout this study, the identification of the six critical 
components, through the evaluation, was viewed as an important step by those 
implementing and promoting PLTL. These components, and the details associated 
with them, provided a model used first as a roadmap for implementers, second to 
describe the method to those who were interested, and third to review implementa-
tion after adoption. In Chapter 2 we recounted specific situations illustrating how 
failure in some aspect of the critical components led to radically diminished success,
and a lack of enthusiasm on the part of students and faculty.
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Development and use of the critical components is clearer in retrospect than it 
was in practice. But the process can be used as a model by others as they develop, 
implement, and disseminate educational programs or new approaches to teaching 
and learning. The following recommendations are extracted from the process used 
in the development of the critical components for PLTL:

1. Have clarity about the overall goals. For PLTL, the goal was to improve aca-
demic performance based on traditional norms and to promote more involved, 
active learning in which students worked productively with one another.

2. Implement at a number of sites, asking questions and comparing experiences. 
Make a list that includes those features, activities, or parts of the program that 
are very important. For PLTL, the initial implementers met regularly and the 
external evaluator collected information and developed questionnaires based on 
the information gathered. The critical components for most projects will fall into 
categories such as: organizational arrangements of time, space, and special 
materials; student activities; instructor activities; training and supervision of 
project personnel or students and technological needs. These are not exhaustive 
but should provide a good starting point as a project seeks to identify its own 
essential features.

3. Collect the activities and program features into appropriate categories. Review 
and revise the categories until they are of a manageable format and number to 
study and use, probably between three and eight. For PLTL the six critical com-
ponents have endured for 10 years.

4. Review the results with all participants and collect data on all aspects of the 
project until agreement is reached that these are in fact the components required 
for success. Again, for PLTL the structure of implementation and the variety of 
sites provided ample opportunity to review implementation issues.

5. Test the critical components by observing whether they are in use. If they are 
not, determine the impact on the project. It may be found that a particular com-
ponent is not essential; or it may be that the diminished success of the project is 
readily seen if a particular component is not in use. For PLTL, site visits by 
Gafney uncovered convincing evidence that the failure of any critical component 
would jeopardize the project.

Careful examination of implementation goes back to a study performed over 30 
years ago (Gross et al., 1971). This project reviewed a number of impact studies 
in which outcome measures determined that educational interventions had not 
had any significant outcomes. The studies were based on before and after meas-
ures, comparisons with control groups, or achievement measured against goals. 
What the studies failed to consider, and what was uncovered by the more careful 
program documentation, was that the interventions had in fact never been imple-
mented to a degree that might have produced the desired results. For example, 
prescribed educational materials were never used, teacher aids were not trained 
according to plan, or prescribed teacher behaviors were not initiated. The conclu-
sions should have been not that a particular initiative failed, but that it had not 
been introduced.



More recently a related point was made by Elmore (1996). He found evidence 
that in the United States new approaches to teaching and learning are rarely imple-
mented in anything but a small fraction of schools and classrooms. He calls the situ-
ation a problem of scale and believes the reasons are embedded in the teaching/learning 
environment. He believes that the solution to this problem is to create structures and 
incentives to promote faculty development and provide appropriate support in 
implementation.

There is reason to believe that the situation is even more prevalent at the college 
level, that is, it is more difficult to change a college professor’s approach to teaching 
than that of a school teacher. This is true because institutions of higher education 
do not generally require regular participation in professional development to 
improve teaching and learning. For individuals or groups interested in change, 
however, the PLTL model does present a clear-cut model for implementing pro-
grams and monitoring their progress.

10.2 Student Experiences with PLTL

The first evaluations of PLTL were through student focus groups. We wanted to 
find out whether the workshops made a difference in the way students learned and 
the way they viewed themselves as learners. These focus groups were the first 
evaluation activities. They provided insights and data used to design surveys and 
interview protocols.

The following list shows the questions used to promote discussion in early focus 
groups about the workshops:

 1. Which workshops did you find most helpful? most interesting? Why?
 2. Which workshops were most difficult? Why?
 3. How did the workshops improve your understanding?
 4.  How were the workshops related to the class lectures? Did the professor refer to 

the workshops? Did the workshop leader refer to the lecture material? the text?
 5.  What kinds of cooperative activities did you do in the workshops? How were 

the cooperative activities helpful?
 6. Did you become involved with a study group as a result of the workshop?
 7.  Did the workshop approach get you to participate more than you do in class? 

How?
 8. How did the leader conduct the workshop?
 9. What might the leader have done differently?
10. Will you try to take other courses that have workshops?

The following is a report written in 1995 based on the initial focus groups. The 
experiences illustrate the benefits to these students and student leaders. It was 
important that their comments then be refined and structured into survey format so 
that the impact of the workshops could then be evaluated statistically with much 
larger populations.
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10.3 Focus Groups Findings

The focus groups were held in the spring of 1995 to gather information about stu-
dents’ and leaders’ reactions to the workshops that are part of General Chemistry 
103 at the City College of New York. There were three focus groups, each with nine 
or ten participants. Two of the groups were of leaders; one was of students. 
Questions developed and modified in consultation with the professors were used to 
promote discussion.

10.3.1 Overview: Lecture and Workshop

The use of workshops to complement lectures was enthusiastically endorsed. 
Leaders and students repeatedly said that many times they could not understand 
material as presented in the lectures. They thought that the professors sometimes 
assumed knowledge, “started in the middle,” or “took short cuts.” They wished that 
the professors would “stay on a topic a bit longer.” They gave reasons why they are 
reluctant to ask questions: the anxiety associated with speaking in a large group; a 
fear that the professor and their peers would think that a question was “stupid;” a 
feeling that the professor will simply explain the material again in the same way; 
an inability to formulate a question; lack of time; inability to get the professor’s 
attention.

In contrast to the above, the students found that in the workshops anxiety is 
reduced, leaders are accessible, and peers are supportive. They no longer feel iso-
lated in the learning enterprise. Their incomplete knowledge is no longer felt as a 
liability, but is actually an asset because it permits them to join in group activities, 
helping and being helped according to need. Some of the leaders contrasted this 
approach to other courses in which “students might not say anything for a whole 
semester.”

10.3.2 Workshop Methods and Dynamics

The leaders and students agreed that one-on-one help with problem solving and 
with new concepts was a great benefit. The workshop leader is viewed as a peer, 
sometimes a friend. It was said frequently that the leader was able to explain things 
“in a different way.” This different way meant several things: supplying background 
information; breaking the material into smaller chunks and showing connections; 
using different vocabulary and examples. Several of the leaders found it rewarding 
to help students strengthen their math skills.

The leaders were successful because learning was individualized with questions 
possible at each step and because the affective environment was so different from the 
classroom. The students like the leaders because they are close in age, “know where 



you are coming from,” and “the way you understand things.” They also like the 
informal workshop setting, and the atmosphere that encourages them to speak their 
minds. Both leaders and students believed that since the leaders had recently com-
pleted the course they were familiar with the material and could explain it well.

There was agreement in all groups that students started out feeling and acting 
alone, carrying over their classroom attitudes to the workshops. But within a few 
weeks behaviors changed. Workshop leaders asked individuals to explain prob-
lems. Students became increasingly confident. They began questioning and help-
ing one another. They found it beneficial that sometimes the same idea would be 
expressed in different ways by different students. They also noted the way in 
which learning is deepened through discussion: “If you can explain it, you under-
stand it.”

One workshop leader noted that cooperative activities are common in research 
and business, so it is important that they and the students learn to work together to 
solve problems and to build on each other’s insights.

The focus groups were followed by the use of surveys to look at the experiences 
of students and leaders statistically and across a number of sites. The survey form 
for students as presented here is one that evolved from the one shown in Chapter 2. 
We wanted to gather some very practical information about how students experi-
enced the workshops and whether these experiences were consistent with the work-
shop goals. Some of the important issues were:

• Whether students believed that the workshops helped them learn and improved 
their grades.

• Whether from the students perspective the critical components were operative, 
for example: useful materials, connections to the lecture, adequate organiza-
tional arrangements, etc.

• Whether the workshop dynamics were appropriate, with students actually work-
ing together in productive ways under the guidance of the leader.

In using the leader survey, we wanted to compare experiences of students with 
workshop leaders, but we also wanted information about the group size, time, and 
a number of other particulars about which the leader would have special informa-
tion and insights.

These surveys were made available and used by individual sites to assess their 
PLTL activities, and sometimes to make comparisons across sites or over time.

Student Survey

Peer Led Team Learning Institution

Course Name Professor

For each item, circle the number that corresponds to your response:
5 = strongly agree; 4 = agree; 3 = neutral (no opinion); 2 = disagree; 1 = strongly 
disagree.
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 Agree Disagree

1.  The workshops are closely related to the 5 4 3 2 1
material taught in the lectures.

 2. Workshops help me do better in tests. 5 4 3 2 1
 3.  Interacting with the workshop leader increases  5 4 3 2 1

my understanding.
 4. The workshop materials are helpful preparation for exams. 5 4 3 2 1
 5.  Workshop materials are more challenging than most 5 4 3 2 1

textbook problems.
 6. I believe that the workshops are improving my grade. 5 4 3 2 1
 7.  I regularly explain problems to other students 5 4 3 2 1

in the workshops.
 8.  Interacting with the other group members increases  5 4 3 2 1

my understanding
 9.  I would recommend workshop courses to other students. 5 4 3 2 1
10.  In the workshops I am comfortable asking questions  5 4 3 2 1

when I do not understand something.
11. The lecturer encourages us to participate in the workshops. 5 4 3 2 1
12. The workshops are often dominated by one or two students. 5 4 3 2 1
13.  Noise or other distractions make it difficult to benefit  5 4 3 2 1

from the workshops.
14.  Students who are uninterested or unmotivated make  5 4 3 2 1

it difficult for others to benefit from the workshops.
15. I felt comfortable with the workshop leader. 5 4 3 2 1
16. The workshop leader is well prepared. 5 4 3 2 1
17. I am uncomfortable asking questions in the lecture. 5 4 3 2 1
18. The workshops are a big help in solving problems. 5 4 3 2 1
19. I would like to be a workshop leader in the future. 5 4 3 2 1
20.  In the workshops I enjoyed interacting with  5 4 3 2 1

the other students.
21.  The workshop experience led me to join formal 5 4 3 2 1

or informal study groups related to other courses.
22.  On average, I spend the following number of hours per week studying (in 

addition to time spent at lectures and workshops):
(1) 0–2 hours (2) 2–4 hours (3) 4–6 hours (4) 6–8 hours (5) 8–10 hours.

These items are about the materials used in the workshops. Use the following 
scale:
5 = materials are excellent for meeting this objective; 4 = materials meet this objec-
tive very well; 3 = materials meet this objective rather well; 2 = materials somewhat 
meet this objective; 1 = materials do not meet this objective at all.
The materials are:



23. Well connected with the lecture 5 4 3 2 1
24. Challenging 5 4 3 2 1
25. Developed to review fundamentals 5 4 3 2 1
26. Useful for group work 5 4 3 2 1
27. Motivational 5 4 3 2 1
28. Helpful for individual study 5 4 3 2 1
29. Useful for reinforcing concepts 5 4 3 2 1

Rate each of the following activities according to the amount of workshop 
time devoted to it. Use the following scale: 5 = most of the time; 4 = a large 
amount of time; 3 = a moderate amount of time; 2 = a small amount of time; 
1 = almost no time.

30. The workshop leader presents ideas and methods. 5 4 3 2 1
31. The leader responds to student questions. 5 4 3 2 1
32. Students work on problems in pairs or small groups. 5 4 3 2 1
33. Students work on problems alone. 5 4 3 2 1
34. Students present solutions. 5 4 3 2 1
35. Hands-on activities. 5 4 3 2 1
36. Technology and computer simulations. 5 4 3 2 1
Thank you for your participation.

Leader Survey
Peer Led Team Learning Institution
Course name  Professor

1. How often do workshops meet? 
2. What is the scheduled length of a workshop meeting? 
3. For how long do you usually meet? 
4. How many students are enrolled in your workshop? 
5. On average, how many students usually attend a workshop? 
6. What do you think is the best number of students for a workshop? 
7. Attendance at workshops (is, is not) a course requirement.
8.  About how much of your time per week is taken by workshop preparation and 

activities, not including the workshop itself? 
9. Please describe the activities as they take place in a typical workshop?

Rate each of the following activities according to workshop time devoted to it. 
Use the following scale: 5 = most of the time; 4 = a large amount of time; 3 = a 
moderate amount of time; 2 = a small amount of time; 1 = almost no time.

10. The workshop leader presents ideas and methods. 5 4 3 2 1
11. The leader responds to student questions. 5 4 3 2 1
12. Students work on problems in pairs or small groups. 5 4 3 2 1
13. Students work on problems alone. 5 4 3 2 1
14. Students present solutions. 5 4 3 2 1
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15. Hands-on activities such as use of models 5 4 3 2 1
16. Use of technology or computer simulations 5 4 3 2 1
17. Are workshop problems good preparation for tests? Please describe.
18. Do workshop materials include challenging problems? Please describe.
19.  Were the workshop materials too difficult or too easy for students in your 

group? If so, what did you do?

The next items refer to the materials used in workshops. Circle a number from 
1 to 5 according to how well they meet each objective: 5 = materials are excellent 
meeting this objective; 4 = materials meet this objective very well; 3 = materials 
meet this objective rather well; 2 = materials somewhat meet this objective; 
1 = materials do not meet this objective at all.
The materials are:

20. Well connected to the lecture 5 4 3 2 1
21. Challenging 5 4 3 2 1
22. Developed to review fundamentals 5 4 3 2 1
23. Useful for group work 5 4 3 2 1
24. Motivational 5 4 3 2 1
25. Helpful for individual study 5 4 3 2 1
26. Useful for reinforcing concepts 5 4 3 2 1
27. What methods are used to get students working together?
28. What did you do for students having difficulty?
29.  Did students sometimes discuss personal problems with you? If so, how did 

you respond to them?
30.  What training and support are provided to leaders in how to run workshops, for 

example in group dynamics or instructional processes?
31.  What training and support are provided to the workshop leaders in the knowl-

edge of the discipline?
32.  What training and support are provided to the workshop leaders in theories of 

learning and related methods of teaching?
33.  What parts of student leader training have been most useful? What do you need 

more of?
34. How do you interact with the professor teaching the workshop course?

The written surveys of students and student leaders did in fact yield valuable infor-
mation, not only about student satisfaction with the program, but also about the 
critical components. These surveys in conjunction with faculty interviews and 
observations offered multiple perspectives and the opportunity to gain a more com-
prehensive view of how well the program was progressing.

We recommend this approach for any curriculum or teaching/learning innova-
tion. The best way to find out what students are experiencing is to ask them. This 
information is easy to obtain in the survey format, or in an approach combining 
surveys, interviews, and focus groups.



10.4 Student Academic Performance

There were many ways to assess the impact of PLTL on student learning. These are 
described with examples in Chapter 2. We will now summarize the different 
approaches to gathering data about student performance in the form of recommen-
dations, listing some of the advantages and disadvantages of each:

1. Comparisons with historic grade data. Assuming that tests, student academic 
levels, and grade-related course materials and activities have been relatively 
constant, compare grades for students enrolled in workshops with those of previ-
ous years when the workshops were not part of the course. Statistically, this 
method may be the simplest and easiest to use.

2. Randomly assigned groups. Divide the class, randomly assigning one group to 
workshops and a matched group not to participate in workshops. Except for work-
shops (or other intervention), treat the two groups equally. This method has statis-
tical power and may be used to compare groups with and without workshops or to 
compare workshops with recitations or some other intervention. But students may 
not be receptive to the assignment of two extra workshop hours per week.

3. Compare self-selected participation in the workshop groups with the rest of the 
class. This is often done in a pilot program for which resources do not permit 
implementation with an entire class. In fact, a number of successful PLTL pro-
gram have been organized on a self-selected basis. Some argue that the self-
selecting participants are likely to be more motivated. This could be true but as 
the Northwestern study showed, these students may also be more anxious about 
their academic progress.

4. Do a correlation of attendance at workshops with grades. This has the advantage 
of looking not only at enrollment in the program but also at participation on a 
weekly basis. As noted in Chapter 2, PLTL attendance at workshops was highly 
correlated with grades.

5. Compare scores on the standardized tests. Such tests are available, for 
 example, from the American Chemical Society, Division of Chemical 
Education Examinations Institute, http://www4.uwm.edu/chemexams/. Scores 
can be compared for those using PLTL and a control group—either historical 
or  contemporary. Results of this method are presented in Chapter 2. 
Standardized tests have the advantage of being well known across the country. 
The disadvantage is that they may not provide a close match with the objec-
tives of a particular course, and may not be available for some courses.

It is important in any system of evaluation to control as much as possible for dif-
ferences in instructors, material presented, and grade-related data such as extra 
credit for workshop attendance. But the problem with introducing too many con-
trols, as mentioned in Chapter 2, is that the situation as created may become artifi-
cial rather than “real world.” As Chen (2005) points out, a real-world evaluation 
may be preferable to one that is highly controlled precisely because it exists in a 
real teaching/learning setting rather than a learning laboratory.
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10.5 Program Monitoring and Small Grants

Program monitoring is described by Chen (2005) as the periodic collection of quanti-
tative data requested by a program evaluator and carried out by the implementers. He 
also discusses process monitoring which includes the experiences of participants and 
outcome monitoring in which goal-related performance data are collected.

Part of the program monitoring of PLTL, as described above, included the col-
lection of student and leader responses to the program and comparative data on 
grades and other academic outcomes. There was additional program monitoring in 
connection with the WPA mini-grants used in dissemination. The program evalua-
tor, Gafney, worked closely with Varma-Nelson, the principal investigator who 
supervised the mini-grant program. Thus, assessment and data collection were built 
into the structure of the grant process and program implementation, from the outset. 
These mini-grants and the variety of strategies employed provided a “laboratory” 
in which to study implementation and dissemination. Guidelines for the submission 
of proposals were as follows.

10.5.1 WPA Request for Proposals

The Workshop Project Associate (WPA) program provides funds to assist faculty 
and learning specialists to develop and implement a peer-led team learning course 
at their institution.

Proposals may be submitted for support of peer-led team learning course devel-
opment in any field of science and in mathematics.

Proposals are invited from organizations in the United States and its territories: 
two-year colleges, four-year colleges, and universities. Applicants must show evi-
dence of familiarity with the peer-led team learning model of instruction. This can 
be demonstrated through attendance at a PLTL short course or workshop. Evidence 
of a mentoring relationship with an experienced peer-led team learning instructor 
is desirable.

10.5.2 Proposal Preparation

The written proposal should contain the following information, assembled in the 
order indicated:

1. Cover sheet

A one-page cover sheet indicating the following:

A. Name and postal address of the principal investigator (PI)
B. Telephone number, fax number, and e-mail address of PI



C. Name and postal address of the organization to which the award should be made
D. Discipline under which the proposal will be evaluated
E. Title of project
F. Requested amount

2. Project description

Text in this section of the proposal should be double-spaced. Use standard margins, 12-
point font, and print only on one side of the page. Limit the project description to no 
more than five pages. The description of the project should contain an explicit statement 
of plans for meeting the critical components of peer-led team learning, including:

 A. Description of how the peer-led team learning component of the course will be 
integrated with other course components

 B. Description of how the course instructor will be involved with the peer-led team 
learning component of the course

 C. Plans for recruitment and training of leaders
 D. Plans for choice of materials to be used in the course
 E. Plans for obtaining appropriate organizational arrangements (time, space, group 

size, etc.)
 F. Evidence of institutional support (such as matching funds for leaders, release 

time for faculty, recognition for teaching, etc.)
 G. (Optional) Describe plans to develop and test Workshop Modules (see “F” 

under Budget and Budget Justification)
 H. The philosophy of teaching guiding the proposed implementation
 I. Description of experience with collaborative/cooperative learning or other cur-

ricular revision projects
 J. Description of the course in which the peer-led team learning model will be 

adapted
 K. Plans for on-going evaluation (evaluation should utilize standard Project mate-

rials (see website), although more extensive plans are welcomed);
 L. Description of contribution from the institution’s learning center (if any);
 M. Plans for dissemination of the PLTL implementation.

3. Biographical sketch

Provide a biographical sketch of no more than two pages for the PI. Include items 
relevant to experience with curricula similar to peer-led team learning and/or cur-
riculum reform.

4. Budget and budget justification

Provide a one-page budget and a one-page budget justification on separate pages. 
Funding up to $5,000 per person (proposal) and $10,000 maximum for a disci-
pline (department) at an institution will be considered. Requests for Workshop 
leader salaries must be matched on a one-to-one basis from the institution. Show 
matching institutional funds explicitly on your budget page. No indirect costs 
should be included.
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The PLTL Project will provide evaluation assistance by the Project Evaluator.
Acceptable budget categories include: (a) Workshop leader salaries, (b) support for 
preparation of materials, (c) travel for dissemination, including the presentation of 
posters, papers, workshops, or short courses, (d) evaluation, and (e) support for 
participation of a learning specialist, (f) an additional $1,000 stipend for faculty to 
develop at least one original workshop module and $200 stipend for students to test 
the new module (biology courses only).

5. Statement of tasks to be performed with time lines

Provide a statement of tasks to be performed, i.e., training of peer leaders, 
materials development, evaluation, dissemination, etc. All activities must have specific 
time lines.

10.5.3 Proposal Review Criteria

The general review criteria are: how well the proposal meets the critical components 
of peer-led team learning, evidence of understanding the peer-led team learning 
model, quality of plans, probability of successful implementation, and the other items 
requested in the project description section. The panel will also consider the 
qualifications of the personnel submitting the proposal.

Reviews are conducted by a panel appointed by the WPA officer for each disci-
pline. Each panelist writes an individual review for all proposals assigned to the 
panel. The reviews are used by the WPA officers to make final funding decisions.

Proposals for the WPA mini-grants were reviewed by three experienced mem-
bers of the PLTL team, the reviews were made available to applicants. The criteria 
for reviewing proposals are contained in the following document.

Reviewer’s Name:
Reviewer #
Title of Project:
Principal Investigator:
Requested Amount:
Proposal Review Cycle ending with Submission Deadline:
Please address the following as you review this proposal:

A. Plans for choice of materials to be used in the course
B. Plans for recruitment and training of leaders
C. Description of how course instructor will be involved with the peer-led team 

learning component of the course
D. Description of how the peer-led team learning component of the course will be 

integrated with other course components
E. Evidence of institutional support (such as matching funds for leaders, release 

time for faculty, recognition for teaching, etc.)
F. Plans for obtaining appropriate organizational arrangements (time, space, group 

size, etc.)



G. The course in which the peer-led team learning model will be adapted
H. Appropriateness of plans for on-going evaluation (evaluation should utilize 

evaluation materials already developed by the project, although more extensive 
plans are welcomed)

I. The philosophy of teaching guiding your implementation
J. Description of experience of collaborative/cooperative learning or other curricu-

lar revision projects
K. Plans for dissemination of your implementation
L. Description of contribution from your institution’s learning center (if any)

Qualifications of Personnel:
Other Comments:
Recommendation for funding:

--- Strongly Recommend
--- Recommend
--- Recommend with the following reservations
--- Do Not Recommend funding at this time

Each of the more than 90 individual faculty who were awarded these WPA (Workshop 
Project Associate) grants was asked to complete the following report form.

WPA Report
Today’s date: _____

Principal Investigator:
Institution:
Grant Period:
Email:
Co-PI’s (if applicable):
Email (Co-PI):
Organizational Arrangements

Please answer the following for each PLTL (Peer-Led Team Learning) course.

Course name Month/year 
completed

Instructor
name

Institution Number of 
students

Number of 
peer leaders

Learning specialist 
name

Average size of workshop groups:

Materials
What materials did you use or develop?
If adapted, what were the major changes you made in materials?

Training and Supervision of Workshop Leaders
What recruitment and initial training did you do with peer leaders?
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What type of on-going training and supervision did you do?
Was anyone else involved in the training? If yes, what role did they play?

Institutionalization and Dissemination
What are the plans for the continuation of PLTL on your campus?
Have other faculty members within or outside your department expressed any inter-
est in PLTL? If yes, please describe.
Have you disseminated the results of your project in any way?

Problems
Did the project involve what you had expected or more work than you expected?
What difficulties or problems were encountered?
Who helped you when you had problems with PLTL?
What changes did you make regarding your original proposal?

General
Do you judge the PLTL program to have been a success at your campus?
What did you find to be the principal strengths and weaknesses of the model?

WPA Procedures and Future Grants
Would you have implemented the PLTL methodology in the absence of the WPA 
program?
Should the WPA program give more grants with smaller awards, fewer grants with larger 
awards, or is the funding level reasonable for the goals of the program? Explain.
How can the program be improved to better achieve the goal of dissemination?

Have you received additional funds for PLTL? If so, where did the money come 
from. (i.e. your institution, other funding organizations)?

The information gathered through this form was useful to the project. As noted 
in the Chapter 4, data were collected and analyzed for a variety of areas—recruiting 
and  training leaders, organizing the workshops, developing materials, student out-
comes, and faculty involvement. Just as important as these data were the descrip-
tions of benefits, problems, modes of adapting the workshops, and local 
dissemination. This new information provided fresh perspectives about the program 
and in addition, as Chen (2005) notes, “the monitoring requirement increased the 
level of commitment by participants.”

The WPA reports served another very important purpose: they uncovered situa-
tions for further study through the use of follow-up phone interviews and site visits. 
In the reports, grantees presented particular issues related to local departments, dis-
ciplines, type of institution, or unusual approaches to the workshops. The evaluator 
could then follow up, looking at the details to complete a picture at the local level 
and also add to the overall project data.

Based on this project, we would recommend program monitoring that collects 
useful information and in which benefits to the participants are apparent. With 
regard to PLTL, participants generally wanted to use the student and leader ques-
tionnaires, and many wanted to do comparative performance studies. In some cases, 
several requests were needed to obtain completed WPA forms. But  participants 



were readily available for phone interviews and site visits, and in some cases 
 networks were formed based on the information gained and processed by the 
project administrators and evaluator.

10.6 Faculty Response to the Program

Since Peer-Led Team Learning calls for a number of changes in faculty attitudes 
and behaviors, we wanted information about their experiences with the work-
shops. It was clear that, in general, instructors had positive feelings about the 
program, but it was important to gather as much detail as possible. It was evident, 
based on initiatives such as the Keller project, that even worthwhile programs are 
sometimes abandoned because they require greater time, effort, or role changes 
than many faculty members will accept. Several methods were used to gather 
information about faculty experiences with the program, including:

• Visits to selected sites with interviews and group discussions
• The WPA reports, described above
• Phone interviews
• An email survey on institutionalization
• On-line surveys

Several on-line survey services were used and they proved to be a good alternative 
to paper and pencil questionnaires for faculty who are generally in front of the 
computer and find this approach easier and quicker than paper forms that require 
more handling and mailing. The raw data from an item asking about how PLTL was 
adapted or related to other initiatives is shown below and illustrates the data-
 collecting power of the method. Sometimes an open-ended question, with no pre-
conceived ideas about answers, yields a wealth of data with rich insights into the 
program.

If PLTL has been adapted to accommodate other teaching/learning initiatives, 
please describe briefly.

• PLTL was used in an advanced chemistry class, within the lecture.
• PLTL has been adapted for shorter sessions with guided inquiry materials that 

can accommodate the maximum number of students per peer leader via coopera-
tive learning.

• PLTL is being used in our large, sophomore laboratory to analyze data from a 
challenging experiment.

• Tried a ‘POGIL’ approach in GOB course in fall. In retrospect, it was not a real 
improvement over the PLTL of previous years.

• We have tried to include instruction in Technology Literacy and Information 
Literacy as a part of the workshops. We have included a service learning com-
ponent for the workshop leaders.

• I have incorporated it into how I teach the small summer classes.
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• We use the ACS course-specific exams to assess our students’ performance 
compared to national norms. Thus, we need to see improvement in the ACS 
scores to be confident that it is improving performance.

• We just started a similar model in physics this past fall and will be applying it 
to human anatomy and physiology in fall 2005. PLTL is definitely regarded by 
our administration as a retention tool.

• It is integrated to work with Calibrated Peer Review (on-line writing assign-
ments) and ChemConnections Modules (chemistry in context).

• We have presented workshops to other schools and departments to help spread 
interest in PLTL. The reception has been very positive. Our Health Sciences 
Division has adopted PLTL in a number of their sections after they attended our 
introductory workshop. We are planning to spread PLTL into other of our 
Chemistry sections.

• I used PLTL to help train and guide the recitation leaders (RL) hired for me 
by the Chemistry Department. We use relatively large groups (up to 25) for 
each RL. The RL divides this larger group into smaller groups of six to eight 
students. The RL moves from group to group giving encouragement and, when 
necessary, a nudge in the right direction. Problems to be addressed in the 
groups are published ahead of time on the course web site. Answers are 
provided.

• A colleague has implemented PLTL in English and obtained overwhelmingly 
positive results in terms of student success and retention.

The list reveals a wide range of adaptation, including in-class and lab-related use, 
coordination with other initiatives, training of recitation leaders, and introduction 
into other disciplines. Responses of this type made it possible for the evaluator to 
bring fresh ideas from one site to another, or to make them generally available 
through publications.

An on-line survey should be thoroughly edited by several people and piloted to 
be sure that it is easy to use and that responses will provide the kinds of data neces-
sary for analysis.

One of the more important findings from the PLTL experiences is that there is 
very wide variation in the way college professors approach their teaching responsi-
bilities. The variables include:

• Research commitment in time and energy
• Institutional priorities
• Interest in pedagogy and teaching/learning initiatives
• Scope of teaching assignments and responsibilities for foundation courses
• Career aspirations

These and other factors, such as the type of institution, location, and departmental 
requirements must be considered by those disseminating an initiative and by evalu-
ators. One apparent universal characteristic among college professors is the desire 
for as much self-determination as possible. The levels of independence and free-
dom vary but most professors and instructors believe that the profession promises 



a reasonably high level of self-determination. A pedagogical initiative that has the 
potential to increase satisfaction, without reducing self-determination will be much 
more likely to succeed than one that does not hold such promise.

10.7 Administrative Response

Deans, provosts, and college presidents view educational reform through their own 
lenses. They are a step removed from the classroom but they also want an institu-
tion that is attractive to student applicants, a source of continuing pride to alumni, 
and fiscally responsible while maintaining high academic standards. Satisfied and 
successful students are important in attaining these objectives, and consequently 
administrators encourage and support improvements in teaching and learning.

In order to collect data from administrators about Peer-Led Team Learning, phone 
or on-site interviews were selected as the most appropriate method. In these 
 interviews administrators were asked about: their views of PLTL in the context of the 
institution’s overall direction; the institution’s academic goals; availability of on-
going support; and other local concerns. Questions were clear but intentionally open-
ended, so that those interviewed could speak from a broad perspective. The findings 
of these phone interviews are contained in Chapter 5 on Institutionalization.

The level of administrative involvement in a curricular or pedagogical initiative 
varies depending on the degree to which the project extends beyond the department. 
Clearly, a change in textbooks does not require administrative oversight. Changes 
in a course structure may require departmental approval. Introducing a new course 
requires a rationale and approval at several levels. PLTL needed various levels of 
support, depending on the institution and level of implementation. With a WPA 
grant to cover initial expenses and a small number of students, a department could 
implement PLTL with little administrative involvement. A dean was often involved 
when implementation took place on a larger scale with significant organizational 
needs. Administrators played important roles when PLTL was scaled up or when 
decisions were made about retaining the program after a period of initial funding.

As a general principle, we encourage evaluators and others gathering data about 
projects to make an organized effort to involve administrators in appropriate 
ways—in implementation, adaptation, and evaluation. Their support is critical for 
sustainability and their influence can be a significant factor in disseminating a 
project within and beyond an institution.

10.8 Former Leaders Response

The fact that PLTL was studied for over a decade provided an opportunity for the 
study of the workshop experiences of former peer leaders after they had graduated 
and had been in their professions or graduate school. A pilot study of the former 
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leaders, at a small school yielded encouraging results and was expanded to a larger 
group. An online survey was selected as the best instrument for this activity because 
of the geographic dispersion of the respondents. Chapter 6 on former leaders dem-
onstrates the effectiveness of this study. The analysis was of a type not usually pos-
sible with regard to a teaching/learning initiative in that it made connections between 
particular college experiences, skills acquired, and post-college experiences.

An important lesson from the former leader study is that updated records of 
alumni are important. Second, good relationships are important. Institutions seemed 
to get the best responses if they had nurtured and supported students. Finally if a 
survey is short and easy to answer, more responses are likely.

10.9 Dissemination

The discussion in Chapter 3 on dissemination and diffusion indicates that this is 
a complex process with a distinct history and literature. By way of lessons and 
practices applicable to other projects we can use the format developed by the 
PLTL project. The dissemination of PLTL took place through a four-stage process: 
(1) providing initial familiarity; (2) providing implementation skills and knowledge; 
(3) facilitating implementation with project support; (4) encouraging development
of new leadership.

The PLTL project used a wide range of strategies to introduce the method. The 
initial implementers were soon followed by a second and third wave of adopters, 
many of whom, after experiencing success, became enthusiastic supporters and 
promoters. The range of avenues used to present and encourage piloting the 
method, included:

• Informal encounters with colleagues
• Presentations at local, regional, and national conferences
• Meetings sponsored by the PLTL project and grants
• Articles about the program
• The PLTL website

The more complete knowledge and skills required to implement PLTL were gener-
ally achieved through two- and three-day workshops sponsored by the project itself, 
the NSF-supported Chautauqua Faculty Development Program, and by regional net-
works or individual institutions. These workshops took new implementers through 
the critical components with emphasis on practical considerations regarding materi-
als, training leaders, scheduling, and other “nuts and bolts,” aspects of PLTL.

Implementation of PLTL varied depending on conditions, including the size and 
scope of the pilot program, local support, expectations of faculty and students, the 
disciplines involved, and administrative support. From the perspective of dissemi-
nation, a key element in implementation at new sites was the availability and effec-
tiveness of support from PLTL practitioners. This assistance included: use of 
materials developed and published for use with PLTL workshops, training and 
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supervision of peer leaders across cooperating institutions, phone or on-site consul-
tation and trouble shooting, and guidance through the Workshop Project Associate 
mini-grants.

Emergence of new levels of project leadership took place as adopters took 
responsibility for PLTL-related projects including: participating in PLTL informa-
tional conferences and seminars; using workshops in conjunction with other initia-
tives such as problem based learning; conducting and publishing studies on the 
effectiveness of workshops; promoting PLTL at their own and other institutions; 
developing new approaches to the training of leaders; writing new workshop mate-
rials; participating in the PLTL national network.

The evaluation of dissemination is examined and discussed in Chapters 3 and 4. 
There are a limited number of dissemination and diffusion studies in education. We 
believe that the analysis presented here, using the work of Rogers, Dearing and 
others, can be helpful but we strongly encourage more research in this area. In par-
ticular, the attributes of innovation—relative advantage, compatibility, complexity, 
and trialability—provide a framework for considering the likelihood of an initiative 
being successfully adopted and for monitoring progress after adoption. In addition, 
college professors are most influenced by opinion leaders who are respected for 
their scholarship but also viewed as colleagues (Foertsch et al., 1977).

In analyzing the dissemination and adoption of PLTL, we found that a highly 
significant factor related to the ways in which professors viewed their roles. Sharing 
responsibilities for teaching and learning with undergraduates was new and chal-
lenging to faculty members. As noted at several places in this study, their view of 
this role change determined a great deal about the likelihood that they would adopt 
and succeed with PLTL workshops.

10.10 Institutionalization

The term “institutionalization,” was frequently used from the start by the PLTL 
founding group but there was minimal understanding about what would be needed to 
accomplish it or in fact what it really meant. Rogers’ statement that institutionaliza-
tion is accomplished when an initiative continues beyond the period of initial funding 
or piloting was an appropriate starting point. An experimental college course may 
gradually pass through stages until it is accepted within and outside the department 
as a regular offering. Programs that fund the development of new materials, equip-
ment, or methods of teaching may be said to be institutionalized, after the funding 
ends, if the materials or processes continue to be used. As has been mentioned several 
times, reform calculus was institutionalized at many colleges in so far as major ele-
ments remained and textbooks that incorporated the approach were adopted.

But Peer-Led Team Learning required an on-going effort, particularly in the 
selection, training, and supervision of leaders; and changes in faculty generally 
brought major challenges for the continuation of workshops. Toward the end of the 
first five-year NSF Workshop Chemistry grant, Gafney and Kampmeier, principal 
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investigator and initiator of PLTL at the University of Rochester, developed a survey 
to gather preliminary data about how administrators viewed institutionalization.

This survey was followed by an online faculty survey, reported in Chapter 5. 
Using this survey we were able to make connections among the PLTL implementa-
tion, student performance, faculty perceptions about program success, and the like-
lihood that the program would endure.

Institutionalization is an area that is probably not given enough attention in evalua-
tions and program reviews. Practitioners and evaluators may take one of several 
approaches: (1) not giving much time or thought to the area because implementation 
and dissemination take all of their energies; (2) assuming that they are in the process 
of institutionalizing because the project continues for a few years without incident; (3) 
believing that institutionalization is essentially out of their hands and so it is not worth 
worrying about. Each of these ways of thinking has some validity. But in our experi-
ence if proponents of a new approach are firm believers in its effectiveness they will 
find the time and energy to spread the word among their colleagues.

Based on the surveys described above, the results of the WPA mini-grant reports, 
interviews, and visits, and on a survey of administrators, and analysis of the PLTL 
project we identified five key elements required for institutionalization: (1) fidelity to 
the model; (2) funding and administrative support; (3) perceived success; (4) fit with 
the institution’s mission and practice, and (5) a core group of committed faculty.

We conclude that these elements are required, but not necessarily sufficient for 
a program to be sustained at an institution. We invite others to test these elements, 
explore the dimensions of each and contribute to the discussion of practices that 
lead to institutionalization. There are no guarantees that educational initiatives, 
even those with proven success, will last. We know, however, that sustained success 
requires cooperation among all participants and a shared commitment to  student-
centered teaching and learning.
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Appendix A
National Science Foundation Support

Peer-Led Team Learning, first under the name Workshop Chemistry, was implemented
with the support of the following grants from the National Science Foundation.

1995—NSF Systemic Change Initiative—“A Workshop Chemistry Curriculum”
NSF-DUE 9455920 (1995–2000)

Adapt/Adopt grants
NSF-DUE 9752892, $160,000/Four institutions
NSF-DUE 9950575, $272,162/Seven institutions

National Dissemination Grants
NSF-DUE 99722457, NSF-DUE 0004159 (Supplement) “Peer-Led Team Learning: 
National Dissemination by the Workshop Project” (1999–2003)
NSF-DUE 0231349, NSF-DUE -0337292 (Supplement)
“PLTL National Dissemination: Building a National Network” (2003–2006)

Multi-Initiative Dissemination
NSF-DUE 0196527 (2000–2004), Super consortium of four “Systemic Change” 
initiatives
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Appendix B
List of PLTL Mini-Grant Recipients: Workshop 
Project Associates

PLTL workshop project associate grants by institution

Allegheny College
Alma College
Boston University (2)
Brigham Young University
Bronx Community College
Brookdale Community College (2)
Capital University
Central College
Central Michigan University
Coastal Carolina University
College of St.Benedicts/St.John’s University
Community College of Rhode Island (2)
Diablo Valley College
Drew University
Eastern Kentuky University
Eastern Oregon University (2)
Emory University
Evergreen Valley College
Florida Atlantic University
Glendale Community College
Howard University
Indian River Community College
Kingsborough Community College
Lane Community College
Le Moyne College
Linfield College
Louisiana Tech University
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Mercer University
Miami-Dade Community College (2)
Middlesex Community College
Monroe Community College (4)
Morehouse College
Mount Wachusset Community College
Muskingum College
National Hispanic University
New York City Technical College
Northeastern Illinois University (2)
Northern Michigan University
Ohio University
Pace University
Penn State Schuylkill, The Capital College
Portland Community College (2)
Portland State University
Prince George’s Community College (2)
Queensborough Community College
San Jose City College (2)
Sierra College (3)
Southern Illinois University-Edwardsville
Southern Utah University
St. Mary’s University
SUNY Brockport
The University of Kansas Center for Research Inc.
University of Miami
University of Alaska Southeast
University of Maine (3)
University of Missouri-St.Louis
University of New Hampshire
University of Oklahoma (2)
University of Oregon
University of Portland (3)
University of Puerto Rico at Cayey
University of Rochester Medical center
Virginia Military Institute (2)
Washington University
Western Oregon University (2)
Whittier College

PLTL is used in many other institutions across the United States and in other parts 
of the world.
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