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Peer-led team learning (PLTL) began in the early 1990s
as Workshop Chemistry (1–5). In contrast to peer tutoring
and study groups, PLTL links the use of a trained peer-leader
with small group work and integrates these into the structure of the course.
Peer leaders serve as role models. They are selected because
they have recently completed the course, have done well, and
demonstrated communication and leadership skills. They are
motivated to help other students, and the workshops often create a learning group that thrives beyond the life of the course.
The leaders also serve as a bridge between students and instructors. Grading, preparing exams, and teaching new content are
generally not part of the leaders’ responsibilities (6–8).
The most relevant theoretical basis for PLTL is found in
the work of Lev Vygotsky, particularly in his zone of proximal
development (ZPD). Vygotsky concludes that learning is essentially social and that there is a gap between learning outcomes produced in isolation and those produced with careful
guidance (9). Studies have demonstrated the effectiveness of
other academic support programs such as supplemental instruction (SI), tutoring, and small group interventions (10–15).
Methodology
Numerous site visits, comparative studies, surveys, and
interviews have produced data about the dynamics of PLTL,
student performance, and the impact on the workshop leaders (16–18). But we also wanted to investigate the longerterm impact on the leaders. An online survey was used
because there were a large number of geographically dispersed
former leaders and funding for the research was limited.
During 2001–2002, a pilot survey was conducted with
former PLTL leaders from St. Xavier University in Chicago
where Pratibha Varma-Nelson was a professor (19). For this
pilot we received 16 completed surveys. Respondents gave
high ratings to their experience as workshop leaders and as
students participating in workshops. They recounted how
their experiences as workshop leaders had benefited them in
subsequent courses and initiation into careers. Based on the
pilot study we then revised the survey.
The survey contains three sections. The first part asks the
former leaders to rate the impact of different activities on their
learning. This section of the survey was modeled on the widely
used Student Assessment of Learning Gains (SALG) instrument, developed by Elaine Seymour (20). From this we obtained data about how the workshops compared, in the
respondents’ experience, with other teaching–learning activities.
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Items for the second part of the survey were based on
benefits previously noted by student leaders in interviews and
questionnaires (21). These benefits were investigated with this
larger population and over a longer time frame. This part of
the survey provided a platform for the third section, which
asked open-ended questions about the impact of experiences
on future decisions and events. 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 articulation of generally positive experiences, not idiosyncratic or random responses. Responses to the openended portion of the survey were sorted and coded according
to categories that emerged.
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 (22) 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% of these were
returned due to inaccurate addresses. Second and third contacts were made. The survey was completed using a Web link
to the City University of New York (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.
Responses
Final results included 119 (about 24% of those actually
contacted) completed surveys from respondents. These responses came from 11 institutions with 56% (67) from one
institution. Of the respondents, 64 were female, 55 were male;
116 were undergraduates as leaders, 3 were graduate students.
Many of the respondents had worked as leaders during more
than one year. The leaders served in the span 1995–2003. Disciplines included 31 in general chemistry, 84 in organic chemistry, 4 in biology, and 2 in mathematics; 107 (90%) 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
nonscience-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.
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Table 1. Comparative Effects on Learning by Respondent Groups
Learning Experiences

a

Ratings

Rankings

Rochester
Respondentsa

Non-Rochester
Respondentsb

Rochester
Respondentsa

Non-Rochester
Respondentsb

Acting as a peer-leader for workshops

4.30

4.40

01

01

Studying assigned work alone

4.20

4.10

02

04

Participating as a student in a peer-led workshop

3.90

3.50

03

10

Attending lectures

3.80

4.40

04

02

Acting as a recitation leader

3.70

2.90

05

12

Acting as a tutor

3.60

4.20

06

03

Working with a friend, study partner, or small group

3.50

3.60

07

09

Independent projects

3.20

3.70

08

07

Participating in a research project

3.20

4.00

09

05

Participating in a recitation led by a graduate student

2.90

2.90

10

11

Laboratory work

2.90

3.60

11

08

Individual consultation with professors

2.80

3.80

12

06

Receiving assistance from a tutor

2.00

2.40

13

13

Overall average of means

3.38

3.65

N  67; bN  52

Survey Outcomes: Learning Gains
Students were asked to rate 13 learning experiences on
a 1–5 Likert scale. Mean scores greater than 4 are high for
this type of survey. Since 56% of the respondents were from
the University of Rochester, a comparison between Rochester and non-Rochester responses is interesting.
Items in Table 1 are ranked in order from greatest to least
for Rochester respondents. A look at the rankings reveals that
both groups 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 conventional teaching–
learning methods. Table 1 compares mean ratings and rankings
for all groups of respondents. (Not all students participated
in all of the activities listed; low rankings in some cases may
be due to lack of experience with this activity.)
The most important difference between the Rochester
and non-Rochester students was in response to the item, “Participating as a student in peer-led workshops”. 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 University.) 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. The differ-
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ence between the average ratings for this item for the two
groups is statistically significant at the   .05 level.
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—did not
find their student workshop experience to be substantially
more important than many other academic activities.
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 TAs and fulfilling that
role. Also, they were often graduate students who did
not understand the workshop model.

Another commented that the workshops introduced new
and difficult material. The workshop model recommends that
new material be introduced in lecture, not workshops.
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 ratings
given to workshop participation by some respondents. Like
any educational initiative, the workshops can be implemented
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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 evaluate student experiences
in their workshops.
Survey Outcomes: Personal Benefits
The next set of items (Table 2) asked the former leaders to indicate agreement or disagreement with items about
appreciations and skills derived from their leadership roles.
For these items there were no significant differences between the mean ratings of Rochester (94.8) and non-Rochester (94.9) respondents, so the groups were combined for
the analysis.
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, teamwork, 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 positive 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.
Open-Ended Items
The survey contained six open-ended items asking the
former leaders to report the effects 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.

Learning
How did being a workshop leader affect your content
learning and your ability to become a better learner?
• Knowledge and Problem Solving: 43% (51) reported
that being a leader had provided a more thorough
knowledge of the discipline and made them better
problem solvers.
• Groups: 26% (31) commented that the group activities provided an understanding of different approaches,
learning styles, and methods of problem solving.
• Self-understanding: 23% (27) discussed an increased awareness of their own approach to study
and learning.

People Skills
How did your experience as a workshop leader
influence the way you interact with people?
• Skills in teamwork, leadership, and presentation: 44%
(52) commented on enhanced skills in working with
others, particularly in presenting material or leading a
group.
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Table 2. Level of Agreement with Statements
of Personal Benefits from Participation
Agreement a (%)b

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

95.8

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

91.6

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 later on.

93.3

As a workshop leader I came to a deeper
appreciation of what it takes to be a teacher.

97.5

aRespondents

who chose “agree” or “strongly agree”; bN  119

• Confidence and patience: 28% (33) reported increased
confidence, comfort, or patience in working with
people, particularly in teaching–learning situations.
• Insights into differences and commonalities: 32% (38)
described a new appreciation for differences among
people, particularly in how they learn or understand
new material.

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 students said that their decisions did not
change as a result of workshops. But a significant number
reported an impact in the following areas.
• Interest in and appreciation for teaching: 29% (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.
• Confidence in studying science: 10% (12) reported
that the leadership experience had increased their own
enjoyment and confidence in studying science.

Workshop Pros and Cons
How did the workshops promote undergraduate
learning? What were the best things about workshops?
What were the worst things about workshops?
Among the best things about workshops, respondents
cited the following.
• Environment and process: 50% (59) said that workshops promote group process, questioning, and learning in a relaxed, supportive setting.
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Experiencing success: 24% (29) reported that students
learned to succeed and solve problems by doing demanding work.

Among the worst things about workshops, the respondents cited the following.
• Uninterested students: 13% (16) said that some students did not want to participate, and that clashes
among students can interfere with learning.
• Model: 7% (9) reported that for some the model is difficult to implement and some leaders were not proficient.

Recommendations
What recommendations would you make to professors
who are teaching workshop courses?
Respondents were enthusiastic about the value of workshops. Their suggestions 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’ abilities 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!

While most PLTL implementers already use the following suggestions, their importance makes them worth noting.
• Materials and 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.
• 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.

In 1984, Alexander W. Astin (23) proposed a theory of
academic student development based on involvement. He distinguished his approach from earlier theories that were based
on the quality of courses available and taken; presence of quality resources; and the institution’s focus on individual needs.
Astin defines involvement as the amount of physical and psychological energy that a student devotes to the academic experience. He identified weaknesses in previous theories, and
found that involvement theory was simple yet comprehensive and was positively related to virtually all of the factors
associated with success and retention in college. Since Astin
proposed his theory, others have conducted studies and added
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to the literature in this area. The most impressive study is that
of Cress (24) in which data on 875 students from 10 institutions led to conclusions that students involved in leadership
activities, “showed growth in civic responsibility, leadership
skills, multicultural awareness…and personal and societal values”. Finally, Astin (25) has further expanded and 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 development” during the college years.
Peer-led team learning 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, ongoing benefits from their roles.
Respondents report in overwhelming numbers that leading
workshops 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.
This study contributes to the growing body of literature
on involvement theory, indicating that greater involvement
and engagement, particularly in leadership activities during
college, leads to personal and professional benefits in the years
immediately following college.
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