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sert and is the home of UTEP, the Univer-
sity of Texas at El Paso. 
             The student population profile at 
UTEP is fairly non-traditional: the average 
undergraduate age is 24 years; 70% of the 
student body is Hispanic (Mexican Ameri-
can), 54% is female, 82% is from El Paso 
County, 98% commute, 81% is employed, 
54% is first generation university students, 
and 10% is Mexican nationals. The UTEP 
enrollment represents 15% of all Mexican 
nationals in US higher education institu-
tions. In the fall of 2003, total enrollment 
at UTEP was 18,542 students, of whom 
72% were Hispanic. Of the undergraduate 
enrollment, 2,078 were in Engineering and 
1,092 were in Science, for a total of 3,170 
STEM students or 17.1% of the UTEP 

(Continued on page 4) 

How familiar is this pattern for a three 
credit-hour course: three lectures per 
week, three lectures per week, three lec-
tures per week . . . ? As of Fall 2000, how-
ever, we have a new weekly format for 
general chemistry at our institution: two 
one-hour lectures plus one two-hour re-
quired, well-integrated Peer-Led Team 
Learning (PLTL) Workshop. The PLTL 
Workshop in General Chemistry was 
adopted in answer to those Big Questions: 
Why are three lectures a week a necessary 
standard? Who mandated that rule? What 
has been the result of the change? 
             El Paso, Texas, has a population 
of 650,000, of which 80% are Hispanic.  
Juarez, Mexico, 1000 feet from our cam-
pus, has a population of 1.5 million. El 
Paso is located within the Chihuahuan De-

Since the six critical components were de-
veloped and described to form a model 
through which Peer-Led Team Learning 
(PLTL) can be implemented, we have 
noted that each of these elements plays an 
important role leading to overall success. 
Conversely, when any one of the critical 
components is missing, the likelihood of 
success is greatly diminished. Site visits, 
WPA reports, and surveys have repeatedly 
illustrated how the program tends to break 
down when even one component is miss-
ing or not fully in place. But in analyzing 
the experiences of successful implemen-
ters we do find that we must reexamine 
and perhaps revise elements of the model 
in the light of practice. 

Integral to the Course With regard to at-
tendance, three approaches have emerged: 
(1) All students from a PLTL section are 
required to attend; (2) students make the 
decision at the start of the semester, and if 
they choose the workshops they must at-
tend; (3) students may drop in on a week- 
to-week basis. The model recommends the 
first approach with participation by all, but 
in this case leaders must sometimes work 
hard to engage those who are less moti-
vated. The third approach, drop-in ses-
sions, generally fail to provide continuity 
and real problem-solving experiences. 
Many sites have selected the second ap-
proach, namely to implement PLTL with 

(Continued on page 15) 
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A 2004 monograph from the Center for Research on  De-
velopmental Education and Urban Literacy (CRDEUL) at 
the University of Minnesota includes an article by David 
Arendale citing the contributions of PLTL. The spirit of 
the monograph is communicated in the foreword by Nor-
man Stahl: “If access is granted to an institution then re-
tention must be promoted through research-driven pro-
grams” (p. vii) Arendale’s article, “Pathways of Persistence: 
A Review of Postsecondary Peer Cooperative Learning 
Programs,” (pp. 27-40) focuses on postsecondary peer 
learning programs that, meet clearly defined characteristics 
of systematic procedures for implementation; have been 
evaluated; embed learning strategies with learning of con-
tent; include outcomes of increased content knowledge 
and persistence; and have been replicated at other institu-
tions. The programs cited in the review are: Accelerated 
Learning Groups (ALG); Emerging Scholars Program 
(ESP); Peer-Led Team Learning (PLTL); Structured Learn-
ing Assistance (SLA);  Supplemental Instruction (SI); and 
Video-Based Supplemental Instruction (VSI).  Each of the 
programs are described in some detail and are finally ana-
lyzed according to levels of integration within the course. 
The Level Four programs, (ESP, PLTL, and VSI) defined 
as a comprehensive learning system within the course, 
were found to have the highest likelihood of improved stu-
dent outcomes.  
             For those of us who have worked on PLTL, the 
article is of great interest because, 1) It can be shared with 
faculty and administrators concerned about issues sur-

rounding access and retention; and 2) it provides a larger 
view with which we can see ourselves, connecting us with 
other programs that have similar goals and overlapping 
methods.   
             PLTL has been implemented since the early 
1990’s, and has gone through  stages of initial develop-
ment, refinement, and dissemination. I see the key chal-
lenges for continued growth and success of PLTL in the 
future as: 1) Maintaining the intellectual excitement and 
growth of PLTL by the integration of leader training and 
pedagogy with new curricular models, such as interdiscipli-
nary interactions and research based learning; and 2) inte-
grating PLTL with institutional goals and programs. 
             Early on in the project, Leo Gafney, the PLTL 
Project’s evaluator, observed the implementations of what 
was then called “Workshop Chemistry” and formulated, 
with others, a set of “critical components” that he deemed 
necessary for success. His foresight in developing this 
framework has turned out to be an extremely powerful 
tool for authentic dissemination of PLTL. Educational ini-
tiatives and concepts can be ambiguous; without clear defi-
nitions, however, they can lead to different and even con-
tradictory interpretations and of course, ambiguous results. 
The critical components provide a simple checklist by 
which one can measure the relative success of an imple-
mentation, and also can be used to measure the validity of 
a learning outcomes assessment. If one of the critical com-
ponents is missing in large part, then the outcome is 
unlikely to be favorable. For instance, a key element is a 
leader who mentors a group consistently for the entire se-
mester. According to Gafney’s observations, a roving 
leader to a larger group is less likely to follow the thread of 
the smaller group’s thoughts and respond effectively, and 
will not form the longer-term personal bond and leader-
ship that are a key to the effectiveness of PLTL. 
             Finally, there is a third perspective, equally as im-
portant as the quantitative studies that indicate improved 
academic success for students engaging in PLTL. This very 
personal perspective is forthrightly presented by HyeJin 
Eum, a peer leader at The City College of New York, who 
describes a personal transformation that is in one sense 
unique and in another sense ubiquitous through PLTL. 

David Gosser 
The City College of New York 

Gosser@sci.ccny.cuny.edu 
Reference 
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MN: Center for Research on Developmental Education and 
Urban Literacy, General College, University of Minnesota. 
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A WOMAN, A KOREAN, AND A WORKSHOP LEADER 
ever, when I stood up in front of students in my first work-
shop session, I was almost frozen, almost dying. I could not 
say anything that I had prepared. It was much more scary 
than if I had tried to do Bungee Jump. For the next work-
shop, I managed to induce students to discuss ways for 
solving problems. I also practiced my English to express 
myself clearly.  

I’d like to say how this workshop had influenced 
me both inwardly and outwardly but fortunately, I finished 
my first workshop successfully instead. Before I became a 
leader, I did not say anything in the other classes but lis-
tened or took notes from lecture. Can you guess how I have 
been changed in the other classes? I still cannot forget the 
day when I presented my opinion to a professor and other 
students and also could not forget the unbearable tension. I 
started to express my opinion in public as well as in the 
Leader Training class. I was not an outsider anymore. Pro-
fessors and classmates were going to recognize me and I 
found it was a great experience that I expressed my 
thoughts and opinions in public. I realized that learning 
while discussing or cooperating has a higher efficiency than 
learning alone. When I was in Korea, without instruction or 
hint from the professor, I could not solve the problems. Af-
ter practicing through workshop, I did not just follow in-
struction passively but I started solving the problems, coop-
erating with other people or alone.  

In addition, the role of Workshop Leader could 
encourage my sociability while I discussed with students 
how to solve the problems. Owing to my culture, I listened 
patiently to what students thought. These activities im-
proved my sociability and good listening could help me 
make many friends. All of a sudden, my school life has been 
totally changed. I have become an active and sociable stu-
dent. I believe that the workshop experience can affect not 
only my school life but also my whole life. 
             I think my change has started from a small oppor-
tunity. If I had not gone to the interview or if I had not ac-
cepted the workshop position, I would still see myself as a 
Korean woman who cannot express my opinion in public 
and cannot cooperate with other people because of a per-
ceived shy and timid personality as an outsider in this soci-
ety. Reflected from my experience, I suggest that when you 
even have a small chance, not to hesitate but to take it, and 
then make the most of it for yourself. Even small chances 
can have a strong effect on yourself. If you get a letter from 
the Peer-Led Team Learning Workshop program at The 
City College of New York, open the door right now. 

HyeJin Eum 
The City College of New York 

pearleum@yahoo.com 

In 2003 I got a letter from the Peer-Led Team Learning 
Workshop program at The City College of New York a 
few days before school started. I opened it right away:  
The letter said that I was chosen as a candidate to be a 
Workshop Leader in Chemistry. Of course, my first reac-
tion was not to apply for such a position. Because I come 
from another country, that’s why I cannot speak English 
fluently. And the main reason is that I hate to show my-
self up in public. I had never imagined myself talking in 
front of students in the class.  

Let’s talk about my culture and character. I am a 
woman and from Korea. Probably people think what’s 
wrong with me? I definitely think that my gender and eth-
nicity can be problems to study in American schools. For 
example, in my culture, students are taught to listen to 
lecture, sitting up straight. The professors and students do 
not have a lot of conversation. Professors just teach and 
students just listen and take notes on what professors say. 
For this reason, we do not often spend time having a dis-
cussion in the class. Expressing one’s thoughts and opin-
ions to a professor is usually considered being impolite 
toward someone who is senior, especially professors. Fur-
thermore, not talking in public is viewed as a good quality. 
It is accepted that women should be women: they should 
be quiet and listen, instead of talking. When I took a soci-
ology class in America, a professor asked me about some 
topic but all of sudden, I was nervous and I could not 
come up with anything to say, nor how to organize my 
thoughts. I was not used to expressing my opinion in 
public, thus I could not participate in any discussion. 
Similarly, it seemed an impossible role to be a Workshop 
Leader who needs to teach or talk to students logically. 
Being a leader was not easy for a Korean woman. How-
ever, all of sudden, something changed around me. Fi-
nally, I decided to go for the interview. 

At the interview, six people came together: three 
interviewers and three candidates. We sat down around a 
table and one after another, each of us was given ques-
tions. I was sweating with nervousness. I guessed people 
must be laughing at my poor English and behavior. I was 
so shy and did not have any self-confidence at all. After 
having this interview, the most serious thing happened to 
me. It was that I became a Workshop Leader. I expected I 
would fail the interview and I would feel sympathy for 
myself, thinking that applying for this position was a cou-
rageous action to me. 
             However, I cannot help being surprised at the 
result but now it was important to practice. As soon as I 
arrived home, I practiced for my first day of workshop as 
though I would practice to address an inauguration. How-



Page 4  Volume 5 ,  Is sue  4  

(Continued from page 1) 
undergrad enrollment.  
Numerology: First Year Chemistry Courses at UTEP 
             About 650 students per year attempt CHEM 1305, 
first semester general chemistry (required of 
every Science, Technology, Engineering and 
Mathematics (STEM) major). Historically the 
course had three clock hours of lecture for 
three semester hours of credit and had an his-
torical passing rate of 55%. CHEM 1105 was 
the accompanying three clock-hour, one 
credit-hour laboratory course and CHEM 
1306/1106 was the second semester Lecture/
Lab combination. The low success rate in the 
first semester course meant that about 160 
students each year were blocked in their pro-
gress on to a STEM major. Three failed at-
tempts at passing this course prevent a STEM future for 
any student.  
             Non-STEM majors needing a course 
in chemistry take CHEM 1407, first semester 
Introductory Chemistry, which is primarily for 
nursing students; this course also has three 
clock hours lecture and three clock hours lab 
per week, followed by CHEM 1408, second 
semester Introductory Chemistry.  
UTEP Context: Mathematics Preparedness of 
Entering Freshmen 
             The only course prerequisite for 
CHEM 1305 is concurrent enrollment in Pre-calculus. 
However, this also presents a problem for a “traditional” 
four-year course of study for STEM majors on our cam-
pus. Here are the facts for math placement for entering 
freshmen for Fall 2003; placement into: 
    Pre-Calculus:                            27% 
    Calculus I or II:                          4% 
    Math for Social Scientists:          6% 
    Remedial Math I or II:             63% (Basic Algebra,  
                        Intermediate Algebra, no university credit) 
Conclusion: Only about 30% of each entering class is math 
ready and meets the requirement to enroll in general chem-
istry their first semester on campus. 
Why is a “Required” Workshop Component Important? 
Teaching Me a Lesson 
             In the early 1990’s, over the strong but unsuccess-
ful objections of the Chemistry Department, several Engi-
neering disciplines made the parallel first semester chemis-
try laboratory course (CHEM 1105) optional for their ma-
jors. Immediately, 95% of those students no longer en-
rolled in CHEM 1105. 

             I concluded that, 1) with an optional, albeit valu-
able, course or learning opportunity, students would not 
voluntarily enroll; and 2) for many engineering students 
(35% of the total 1305 enrollment), no hands-on activities 

would be a part of 
their “chemistry” 
experience. 
Nitty-Gritty: Time 
on Task 
             It was time 
to make some kind 
of revision in the 
general chemistry 
curriculum to im-
prove the success 
rate. One option 
(everybody’s first 

choice) was to add more lectures per week, say four (or 
five or . . . how many hours per week?). But would that 

significantly lead to better student mas-
tery, i.e., understanding, and long-term 
retention of concepts?  My supposition 
was, probably not. What I think we all 
know: The key to student mastery of this 
material is personal, active study: quality 
time by each student in frequent, short 
periods struggling with the application 
and integration of the concepts. This be-
came the argument of including Work-

shop to improve the historical 55% passing rate in CHEM 
1305: more PLTL active help in learning how to study and 
less time lecturing at the students (passive). 
             In the Summer of 2000, the Director of UTEP’s 
Model Institutions of Excellence (MIE) grant from the 
National Science Foundation (NSF) approached me to re-
quest a proposal to fund incorporating peer-led, team-
based learning into the 1305 curriculum. I was not that fa-
miliar with PLTL and my initial response was, “OK, let’s 
add one hour of PLTL activities per week as a required 
component.” 
             The Administration reaction was “No Way!!” A 
required added hour of course activity per week would ne-
cessitate a change to a four credit hour course; this would 
precipitate negotiating through the regular University ap-
proval process and all the other departments affected by 
the additional credit hour, etc.  To meet the University 
hurdles head-on (remember: Change is GOOD!), I then 
made the proposal to keep the course at three credit hours, 
but add a completely new dimension: PLTL Workshop.  
To “make room” something had to go! I took a big gulp 

T W O  P L U S  T W O  E Q UA L S  M O R E  
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and the proposal was to delete one lecture per week. 
Some of my colleagues were very skeptical that this would 
achieve the desired results. 
Changing the format of CHEM 1305 
             Previously, as mentioned, the course consisted of 
three lectures per week in large sections (100+ students).  
Beginning in the Fall 2000, a new format was adopted: 
two one-hour lectures (large section) per week plus one 
two-hour Peer-Led Workshop (small section) per week. 
Student Peer Leaders (undergraduate STEM majors) were 
hired to lead the two-hour Workshops.  
             To accommodate the student enrollment in fall 
and spring semesters, the small section format requires 
that there be about twenty-four sections of Workshop. 
These are scheduled throughout the week with two work-
shop groups meeting in different rooms, but simultane-
ously per two-hour time period (this allows for “Peer 
Leader substitution” in an emergency). Each Workshop 
section has about 12 students commingled from the lec-
ture sections; each Workshop is taught by a paid Peer 
Leader.  
Registration: How it looks in the “Schedule of Classes” 

• Physical Science Room 200: for collaborative, 
team-based learning 

• Physical Science Room 310 for “wet chemistry”: a 

central island table with lab benches along out-
side walls. 

Explorations: What are they? 
             Chemistry is an experimental science where 
process and concept mastery are paramount! The 1305 
Workshop includes Guided Inquiry “laboratory” exer-
cises called Explorations.  Laboratory is usually an inte-
gral part of the chemistry curriculum. Explorations are 
simple, somewhat descriptive, and much more qualita-
tive in nature than the usual laboratory exercises. They 
are geared to relating observation to chemical proc-
esses and provide real-world examples of chemistry in 
action. Problem-solving strategies depend on concep-

tual understanding; hands-on observation of simple reac-
tions builds an understanding of chemical processes and 
concepts. Explorations are not a substitute for laboratory; 
they complement rather than “compete” or duplicate the 
regular 1105 laboratory exercises accompanying the 1305 
lecture. 
Explorations: Why? 
             Some disciplines no longer require CHEM 1105, 
the laboratory parallel to CHEM 1305. Without the oppor-
tunity provided by Workshop, about one-third of the stu-
dents enrolled in 1305 would not have any hands-on experi-
ence in chemistry; they would never see, feel, hear, and 
smell actual chemical reactions that they have initiated, that 
they can tweak to influence what happens, and that they can 
repeat to ascertain that what happened didn’t just happen by 
chance. They would not otherwise have the chance to apply 
chemical concepts to “real-life” experiences. 
Examples of Explorations 
1. Growing Silver Crystals as an example of a chemical reac-
tion. 
2. The Sahara Desert and the concept of the Mole. 
3. Slinkies and Standing Waves. 
4. Spectroscopes: Explore the particle/wave duality of light. 
5. Acid/Base reactions using purple cabbage extract and 
“bad breath” indicator. 

6. Simple Titrations: ammonia soap and vinegar.  
7. Peladow and Hammer: A four-act ChemPlay star-
ring calcium chloride and baking soda. 
8. Gas Law Explorations: Crushing Soda Cans.  
9. Dry Ice/Floating Bubbles: Use soap bubbles to 
demonstrate the difference in densities of carbon di-
oxide and air. 
10. Ironic Chemistry: Prepare Iron (II) and Iron (III) 
from reaction of steel wool with nitric acid; then ex-
plore redox chemistry, acid/base chemistry, and solu-
bilities. 
Outcomes 
§  Marked improvement in Student Success (Percent 
[A + B + C] Grade) in course. 

(Continued on page 6) 
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§ Increased number of 
STEM majors progressing 
through this pathway 
course to enter their de-
gree programs.  

§ Exposure of all General 
Chemistry students to ac-
tual chemical events. 

§ Better conceptual under-
standing of the process of 
chemistry for improved 
problem-solving abilities.  

§ Definite strengthening of 
Peer Leader understand-
ing of chemical principles. 

§ Exposure of Peer Leaders to the practice of teaching, 
and: 

§ Unexpected Outcome: Many Peer Leaders consider 
teaching at the secondary level as a career. 

Institutionalization: Challenges and Opportunities 
             In the Spring of 2003, the State of Texas substan-
tially reduced the UTEP biennium budget for the 2004-06 
period. In the Fall of 2003, to cover the impending deficit, 
UTEP proposed a tuition increase for Spring 2004 and fur-
ther increases for Fall 2004 and Spring 2005. The UT Sys-
tem responded by requiring 
25% of any tuition increase to 
be coupled with new opportu-
nities for Student Financial 
Aid.  In the Spring of 2004, I 
proposed to the UTEP Com-
mittee for Institutional Fund-
ing for CHEM 1305 PLTL 
Workshop for the 2004-2005 
year and (amazement!) the 
proposal was successful(!): 
$27,420 was awarded (for this 
one year).  
Show me the money!  
             Three hundred stu-
dents in the course per long 
semester requires about 24 
sections; 24 sections mean 12 

Peer Leaders. Twelve peer leaders, for 
15 weeks, each working eight hours per 
week, at $7.50 per hour, is an annual 
(Fall, Spring, Summer) cost of under 
$30,000.00 
Cost Analysis 
             However, a 25% increase in stu-
dent success (55% to 80%) in CHEM 
1305 translates into about 160 more stu-
dents at UTEP successfully progressing 
through this Gateway course into STEM 
majors each year.  The annual loss in 
tuition for just 12 full-time students, or 
less than 10% of those 160 who previ-
ously failed 1305 and may have quit 

school (very conservative estimate), represents about 
$36,000 annually lost to UTEP.  So the Cost Benefit 
Analysis is about $27,000 versus $36,000: a very worth-
while comparison. 

James E. Becvar 
Chemistry Department 

University of Texas at El Paso 
jbecvar@utep.edu 

Originally presented at the 18th Biennial Conference on Chemical Educa-
tion, University of Iowa, Ames, IA, July 2004. 
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PILOTING  PLTL IN GENERAL CHEMISTRY AT 
MONROE COMMUNITY COLLEGE 

             How did PLTL impact the student experience in 
CHE 151?  With respect to student performance, we com-
pared the success rate and withdrawal rate for the PLTL 
students in the Spring 2003 term with historical data from 
Fall 1999-Fall 2002. The success rates were similar, that is, 
61.5% of the PLTL group earned grades of C or higher 
compared to 59.0% of students enrolled in the evening sec-
tions of CHE 151.  (Note: the success rate reported above 
of 49% includes all students enrolled in the day and evening 
sections in that time period.) While the pilot implementa-
tion of PLTL did not have a measurable impact on student 

success, there 
appears to be an 
influence on the 
withdrawal rate. 
Historically, 
26.2% of the 
students had 
withdrawn; 
however, in the 
Spring 2003 

term, this was reduced to 15.4% with PLTL. Because of the 
small sample size, this difference is not statistically different. 
             At the end of the semester, students were asked to 
complete a survey adapted from the Student Assessment of 
Learning Gains (SALG) to provide insight into their per-
ceptions of their learning experience. Students were asked 
the following question, “How much did each of the follow-
ing HELP YOUR LEARNING?” and asked to rate the ef-
fect of various items on a 5-point Likert scale. Twenty-one 

students completed the survey and the results are reported 
in Table 2. Clearly, the students did not value the PLTL ex-
perience in their overall learning experience. As a compari-

(Continued on page 8) 

Since 2000, Peer-Led Team Learning has been a part of 
the Organic Chemistry course sequence at Monroe Com-
munity College (MCC), located in Rochester, New York.  
Since the implementation of PLTL in the organic courses, 
student performance has improved as measured by the 
standardized ACS exam administered at the end of the 
second semester organic course.  
             With the support of the chair, the department, 
and a WPA grant, PLTL was pilot-tested in the first-
semester general chemistry course in the Spring 2003 se-
mester. Approximately 340 students enroll in Chemistry 
151 (CHE 151 General College Chemistry I). Many of the 
students taking the general chemistry courses are enrolled 
in either the liberal arts and science or engineering science 
tracks for A.S. or A.A. degrees and/or are planning to 
transfer to four-year institutions and/or are fulfilling pre-
requisites for graduate programs. Historically, the success 
rate (students earning a grade of C or better) in CHE 151 
is 49% (from the Fall 1999 term through the Fall 2002 
term). PLTL has been demonstrated to improve student 
success and retention in different science courses across a 
range of institutions. Therefore, one hope in implement-
ing PLTL in CHE 151 was to improve the success rates.   

In the Spring 2003 semester, Peer-Led Team 
Learning was implemented in one CHE 151 section en-
rolled with 26 students. The CHE 151 course meets for 
three lecture hours and three laboratory hours. Since 
PLTL was being introduced into an evening class, the 
three-hour lecture format was changed so that the first 
two hours were an overview and exploration of key con-
cepts, and the third hour was devoted to the PLTL work-
shop. Each PLTL section (8-9 students) met separately 
with its individual leader. The PLTL materials designed by 
the course instructor explored concepts covered in the 
previous two hours and provided opportunities for stu-
dents to discuss ideas and apply mathematical relation-
ships. 
             The peer leaders were trained through a pre-
semester Orientation, including participation in a mock 
Workshop and discussions of “What makes learning 
chemistry hard?” and other classroom knowledge issues 
(e.g., group dynamics and learning styles). In addition, the 
instructor met weekly with the leaders to debrief current 
issues and provide them with pedagogical content knowl-
edge, that is, they reviewed “take home points” on the 
upcoming Workshop, and discussed how to teach subject 
matter effectively (e.g., issues in problem-solving, alterna-
tive conceptions, etc.) 
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Table 1. PLTL vs. Historical Success 
Rates—CHE 151 

 PLTL 
(n=26) 

Historical 
F ‘99-F ‘02 

(n=183) 
Success rate 61.5% 59.0% 

Withdrawal 
rate 

15.4% 26.2% 

Table 2. Student Attitudes—Spring 2003 vs. Spring 
2004 

 Sp ‘03 Sp ‘04 
1. Interaction with instructor 4.40 4.54 
2. Lecture 4.38 4.11 
3. Lab 4.17 4.15 
4. Working with classmates 3.64 4.11 
5. Textbook problems 3.31 3.17 
6. Text reading 3.26 3.17 
7/8. Workshop problems 3.00 N/A 
7/8. Interaction with PLTL leader 3.00 N/A 



of the leaders had previous experience with PLTL as a stu-
dent or as a leader. Because of the last minute nature 
of adding a second section, there was not time to 
hire additional leaders. Thus, the three leaders were 
also joined by the course instructor. The PLTL class 
was divided into eight workshop groups with 6-7 stu-
dents per group, and the four leaders rotated 
throughout the large lecture hall. 
             At the end of the semester, students were 
asked to complete the PLTL student survey to pro-
vide insight into their perceptions of their learning 
experience.  Table 3 compares the student responses, 
PLTL vs. Control, to the question “How much did 

each of the following HELP YOUR LEARNING?”; the 
items are listed in order of the top five items as ranked by 
the PLTL students. It appears that the Control students 
rated “Discussion in class” higher than the PLTL students; 
however, there were no statistically significant differences 

between the groups on any item. Compared to the Spring 
2003 student response, the PLTL students in the Fall 2003 
course ranked one PLTL-related item, “Peer leaders as a 
resource”, strongly with an average rating of 4.00 (out of 
5).  
             Students were also asked “How much of each of 
the following do you think you will remember and carry 

with you?”  Table 4 shows that the PLTL students rated 
each aspect higher than the Control students. The p-values 

(Continued on page 9) 

son, Table 2 also includes responses from twenty students 
enrolled in the evening section of CHE 151 in 
the Spring 2004 semester (both courses taught 
by the same instructor).  PLTL was not imple-
mented in the Spring 2004 course.  With an 
average of 4 or higher, the students in both the 
Spring 2003 and Spring 2004 CHE 151 courses 
valued the interactions with their instructor, 
lecture, and lab as the most valuable aids to 
learning general chemistry. The Spring 2004 
students also valued the collaboration with 
their classmates.  
             The question arises as to why the stu-
dents did not value the PLTL experience as the two PLTL-
related items were rated the lowest by the Spring 2003 stu-
dents. There were several challenges. First, many of the 
students wanted to be given the answers and did not value 
the collaborative process of teamwork and problem-
solving. Second, students valued the interactions with the 
lecturer and preferred interaction with the professor over 
the peer leader; this may be due to a combination of the 
instructor’s student-centered style and students’ perceived 
confidence in the instructor’s knowledge base over the 
peer leaders’. The small class size of 26 students provided 
multiple opportunities for student-instructor interaction, 
both in the lecture and the laboratory. Finally, the schedul-
ing of the PLTL Workshop in the third hour of a three-
hour block did not allow time for students to reflect and 
think about concepts prior to working on the Workshop 
problems. Consequently, the pilot implementation had low 
buy-in by students despite the correlation between PLTL 
problems and exam problems. 
Fall 2003: The second iteration     
             PLTL was implemented in the Fall 2003 semester 
by a second instructor. The instructor was teaching three 
separate lecture sections during the day; one section was 
designated the PLTL section and the remaining two sec-
tions were assigned as Control. Each section met three 
times a week for a 50-minute lecture and for one three-
hour laboratory session. In the PLTL section, the lectures 
were divided into two traditional lectures and the third 
session was run as a PLTL workshop (n=48), while the 
two Control sections (n=100) had three traditional lec-
tures a week.  In addition to the same instructor teaching 
all of the sections, other factors, including the textbook, 
laboratory, and exams, were held constant.   

Originally, the PLTL lecture section was a single 
section of 26 students; however, because of high enroll-
ments in the CHE 151 course, a second section was 
opened not long before the start of the semester, thus 
creating a double section with an enrollment of 48. Three 
peer leaders had been hired with the intent of forming 
three PLTL sections of 8-9 students per workshop. None 

Table 3. Fall 2003, PLTL vs. Control. How much did 
each of the following HELP YOUR LEARNING? 

 PLTL 
(n=29) 

Control 
(n=41) 

1. Relationship of classwork, lab, readings, 
and activities 

4.41 3.80 

2. Teamwork in labs 4.24 3.88 
3. Peer leaders as a resource 4.00 N/A 
4. Quality of contact with instructor 4.00 3.93 
5. Discussion in class 3.86 4.12 
6. Lecture 3.59 3.63 
7. Text 3.00 3.34 

Table 4. Fall 2003, PLTL vs. Control. How much of each of the 
following do you think you will remember and carry with you? 

 PLTL 
(n=29) 

Control 
(n=41) 

P-value 

1. Understanding the main concepts 3.72 3.49 0.34 
2. Feeling comfortable with complex 
ideas 

3.59 3.17 0.08* 

3. Solving problems 3.90 3.46 0.06* 
4. Ability to think through a problem 3.90 3.46 0.07* 

...many of the stu-
dents wanted to be 
given the answers 
and did not value 
the collaborative 
process of team-
work and prob-

lem-solving. 

Page 8  Volume 5 ,  Is sue  4  



difference in exam performance. While we do not have any 
pre-course measures to demonstrate differences in academic 
preparation, historical data show that the 
time of the PLTL lecture section 
(offered at 3PM) may be an important 
factor with respect to the students who 
enroll; that is, the 3 PM lecture tends to 
have a success rate that is 10% lower 
than the lecture sections offered earlier 
in the day (10AM and 1 PM). Also, a 
comparison of those students who com-
pleted the final exam show that there 
were twice as many Control students 
with grades of A or B (p<0.05).  It is 
possible that the Control sections started 
with a student population that was aca-
demically better prepared. Finally, look-
ing at the student performance on the 
four in-class exams shows that the PLTL 
students score below their Control coun-
terparts on each of the four exams. 
While there was no statistically significant difference on any 
of the individual exams, there is a difference when compar-
ing the sum total of the performance on the four in-class 

exams. Perhaps, 
then, it is not sur-
prising to see this 
outcome mir-
rored in the cu-
mulative final 
exam perform-
ance. 
             In addi-

tion to the possibility of pre-existing differences in the 
PLTL and Control populations, there were several chal-
lenges in the implementation of PLTL that should also be 
considered. As an instructor new to the PLTL approach, 
there was a steep learning curve in developing materials, and 
he felt that more time was needed to generate better activi-
ties that optimized the interactions and discussions that en-
sued in the PLTL Workshop. Further, organizational ar-
rangements were not conducive to helping the groups form: 
the leaders rotated among groups; all groups met in the 
same space; and the space was not conducive to group work 
(individual desks in a large lecture hall). 
             Despite the various drawbacks, the peer leaders 
found the experience positive overall. They felt the experi-
ence strengthened their communication and leadership 
skills, developed teaching skills, and deepened their under-
standing of chemistry concepts. As one leader wrote: “I 
have learned that I truly enjoy teaching and helping other 
students improve and that whatever career I choose should 

(Continued on page 14) 

for the two-tailed t-tests indicate no statistically significant 
differences at the 0.05 level, but it appears that the PLTL 
experience may have had an influence as there were dif-
ferences with respect to how the students rated 
“understanding the main concepts,” “feeling comfortable 
with complex ideas,” and “solving problems” (at the 0.10 
level). The response to a follow-up question (shown in 
Table 5) also demonstrates that students felt that the 
PLTL Workshop impacted their learning. 
             Since the PLTL students believed the PLTL 

Workshop was a positive experience, the question re-
mains whether or not this affected student outcomes such 
as success rate, withdrawal rate, and performance on 
course exams. Table 6 shows no differences in success 
rates, PLTL as compared to the Control or historical data.  
The PLTL students were less likely to withdraw from the 
course, but a chi square analysis shows the difference is 
not statistically significant.   
             An analysis of student performance on the final 
cumulative exam does show a significant difference. The 

Control students 
scored higher 
than the PLTL 
students 
(p=0.03, two-
tailed t-test). The 
question, then, is 
what factors 
could account 
for the differ-

ence in exam performance. If the PLTL students had out-
performed the Control students, then a contributing fac-
tor could be the PLTL Workshop experience. Conversely, 
does the observed result indicate that the Control experi-
ence is a better learning experience for students? We do 
not believe that PLTL is detrimental to the students. We 
hypothesize that the difference may be due to the differ-
ences in students enrolled in the PLTL vs. Control sec-
tions. If the PLTL students were weaker to begin with, 
then the pre-existing differences could account for the 

Table 6. Fall 2003, PLTL vs. Control.  
Student outcomes 

 PLTL 
(n=48) 

Control 
(n=100) 

Success rate 46% 42% 

Withdrawal 
rate 

17% 35% 

Historical 
F ‘99-S ‘03 
(n=1169) 

49% 

22% 

Table 7. Fall 2003, PLTL vs. Control. 

 PLTL 
avg (SD)
(n=35) 

Control 
avg (SD) 
(n=60) 

P-value 

Final exam  
(out of 100) 

62.99 
(13.50) 

70.27 
(16.76) 

0.03a 

a t-test (2-tailed); b Chi square; c Fisher exact (2-
tailed)  

Table 5. Fall 2003, PLTL. How much has the Work-
shop helped you makes gains in… 

 A great 
deal/fair 
amount  

Some/
little/
none 

1….understanding the relationship 
between chemistry concepts? 

79% 21% 

2. ...your ability to solve problems? 67% 33% 
3. ...feeling comfortable with complex 
ideas? 

66% 34% 

4. ...your ability to think through a 
problem? 

63% 37% 

Further, organ-
izational arrange-

ments were not 
conducive to help-

ing the groups 
form: the leaders 
rotated among 

groups; all groups 
met in the same 
space; and the 
space was not 

conducive to group 
work (individual 
desks in a large 

lecture hall). 
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PLTL MEETS POGIL AT MADCP 

As every scientist knows, the most important thing you 
learn in an investigation often isn’t at all what you thought 
you were going to learn: it is something totally unexpected. 
Such was the case for us at the June 2004 meeting of the 
Middle Atlantic Discovery Chemistry Project (MADCP).  

The trail begins at the 2003 PLTL National Lead-
ership Conference, held at the City College of New York 
on October 9-12. This conference included a well-received 
workshop by Jim Spencer of Franklin and Marshall College 
entitled “POGIL Meets PLTL: The Use of Process-
Oriented Guided Inquiry Learning in Workshops.” Jim is 
one of the creators of POGIL, and that he would be in-
vited to speak makes perfect sense because POGIL and 
PLTL share many of the same goals and some of the same 
approaches. Jim took the opportunity to present the par-
ticipants with an overview of the POGIL methodology, 
which follows a learning cycle paradigm, to conduct a 
POGIL workshop, and to discuss the possibility of using 
or adapting the POGIL materials and the POGIL ap-
proach to a PLTL workshop setting.  

In November 2003 Rick Moog, another of the ar-
chitects of the POGIL approach, sent a message to recent 
MADCP participants, asking if we were willing to make a 
presentation or to run a workshop at the 2004 MADCP 
meeting. For the authors of this article, the decision was a 
no-brainer: we each wanted to present something on 
PLTL. One of us suggested a mirror image of Jim’s work-
shop: “PLTL Meets POGIL.” It seemed clear that the 
MADCP conferees, largely adherents of POGIL, would be 
interested in learning more about PLTL for exactly the 
same reasons as users of PLTL were interested in learning 
more about POGIL. When Rick began putting the 
MADCP program together in March 2004 he noted that 
since we had similar presentation interests, perhaps we 
would be able to work together to whip up a pair of three-
hour sessions on PLTL. Both of us were open to this sug-
gestion, and we looked forward to the collaboration. But 
how would we fill three hours? 

Tom E., who had recent experience in presenting 
Multi-Initiative Dissemination (MID) Project workshops 
for PLTL thought, “The first two hours will be easy…we’ll 
just do what we’d do at a MID workshop.”  Tom B., who 
has a keen interest in demonstrating the applicability of 
PLTL in as many disciplines as possible, suggested that to 
fill the remaining time we could also create and run a 
PLTL-style Workshop of our own. We would choose a 
topic of mutual interest, but also one having nothing to do 
with chemistry, so that we could truly demonstrate for the 
participants just how broadly applicable the PLTL method-

ology is. 
We batted around a number of topics. Music the-

ory?  (Tom B. plays the flute and Tom E. the bass guitar.)  
A PLTL Workshop on PLTL itself? (Obviously we both 
have an interest in that.) We settled on “Options Trad-
ing” – as in stock options – since we both have had a little 
experience in this area and we were fairly certain that only 
a small fraction of the participants would know anything 
about this. If our hypothesis were true, people who knew 
essentially nothing about options trading would come in 
the front end of the workshop and, through the magic of 
PLTL – voila! – newly indoctrinated options traders would 
emerge from the other end. 

Tom B. produced a draft shortly after the end of 
the spring semester, and we spent considerable time over 
the next month refining the “Options” Workshop. The 
questions were set up to build on the attendees’ knowledge 
of the finances involved in the sale of a house purchased as 
an investment. We felt everyone would be able to identify 
with this analogy to stock options trading, even if they 
knew nothing about the stock market. A brief description 
of the background was given, followed by specific sugges-
tions for the process to be followed (“think-pair-share” in 
some cases, “group round robin” in others) in negotiating 
a mutual understanding of the meaning of their answers to 
the subsequent questions. We worked hard to fine-tune the 
problem set, producing what we thought was a clear, co-
herent, and compelling series of questions that would 
guide the participants to an understanding of something 
about which they had previously had little or no knowl-
edge. The final version of the Workshop covered topics of 
investment property, “call” options in stocks, “put” op-
tions, and finally, short sales. We were sure we were ready 
to go. 

On the morning of June 6, 2004 we emerged from 
our dorm rooms at the Mt. Vernon campus of George 
Washington University (Washington, DC), arms filled with 
handouts and published materials from Prentice Hall to 
share with the workshop participants. Although we knew 
they had come to the conference mostly to hear about 
guided inquiry (GI) methods, we were confident that they 
would enjoy finding out more about another collaborative 
learning technique with proven benefits. 

We began the session with a two-question “cryptic 
survey,” asking – without explaining our intentions – how 
much they felt they knew, on a scale of 0 to 10, about (1) 
the stock market, and (2) options trading. The purpose of 
this paper-and-pencil survey was to determine who might 
best function as “Leader for a Day” when it came time to 
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run our “homemade” Workshop. We wanted to give at 
least a few people the experience of being a peer leader 
(to the extent that this was possible under the circum-
stances), and we thought that the people who ranked 
themselves most highly on this survey would make ideal 
leaders. Simultaneously, we didn’t want these “ringers,” if 
there were any, giving away all the answers to the mem-
bers of their group.  

After completing the survey, the participants 
broke into pairs for an icebreaker. We asked them to in-
terview each other, finding out their partner’s name and 
area of specialization, how long they had been teaching, 
why they came to the MADCP conference, and what they 
hoped to get out of the PLTL session. Each person then 
introduced his or her interviewee. The participants came 
from all chemistry sub-disciplines: physical chemistry, 
biochemistry, organic, analytical, environmental, materials 
science, chemical education, and high school chemistry. 
There were graduate students, and there were folks with 
forty years’ teaching experience (the average was 14 
years). People had come to the conference to learn how 
others were using GI methods in their classes, to learn 
new approaches for active learning, to meet new people, 
to get ideas for upper division courses, to find ways to 
motivate non-science majors, and because they were dis-
satisfied with the traditional lecture format for teaching. 
They came to our session because they knew a little about 
PLTL and were curious to learn more, or they wanted to 
know if PLTL was right for them, or because they wanted 
to contrast POGIL with PLTL, or because they were 
ready to adopt PLTL and just needed additional informa-
tion. We listed their interests and concerns on the board 
in front of the room, and left the information there so we 
all could refer back to it: for us to shape our comments to 
fit the participants’ stated interests, and for them to de-
cide as we went along if the session was filling their needs. 
We also listed some of the important similarities and dif-
ferences between the PLTL and POGIL approaches. 

We wanted to get the participants involved in do-
ing workshop chemistry as early as possible in the session, 
so we gave only a very brief overview of the essential fea-
tures characterizing PLTL. Participants were given a 
handout with all the slides we would show that day, so 
they would not have to waste time scribbling down every-
thing that appeared on the screen. But before beginning 
our first workshop, we gave one more handout – a series 
of questions for them to answer as the session went 
along, to try to get them thinking about some of the key 
elements of the PLTL process: 
•     What is the model peer leader doing during the work-

shop? 
•     What do the students have to do to make a PLTL 

session work? 

•    In preparing materials for a PLTL Workshop, what 
would a faculty member have to do to ensure a success-
ful experience? 

•    Are PLTL Workshops appropriate for qualitative ques-
tions, quantitative, or both? 

•    Do you think that PLTL will enhance student under-
standing? 

•    What skills are learned in a PLTL environment? 
•    What are the advantages (if any) of straight lecturing 

over PLTL? 
Over the next 45 minutes, we served as the “peer 

leaders” while the participants – now divided into groups of 
three or four – went through an abbreviated version of the 
“Chemical Kinetics” Workshop (Gosser, et al., 2001). This 
exercise has been used with great success in MID Project 
workshops, and in other “Introduction to PLTL” settings. 
The Workshop deals with first-order kinetics for both irre-
versible and for equilibrium reactions. The kinesthetic as-
pect of this Workshop – the physical process of actually 
moving the pennies – makes it particularly appealing, and 
particularly effective at driving home what might otherwise 
be abstract concepts. [Note: A version of this workshop ap-
pears in Progressions, 1999, 1(1), 8-9, and is available under 
Dissemination Materials at www.pltl.org.] 

Now suitably familiarized with the format of a typi-
cal PLTL Workshop, the MADCP participants were given a 
more detailed description of PLTL. We wanted them to 
have enough background to get started if they had been suf-
ficiently tantalized. Helpful information was provided about 
the PLTL website; how to get administrators and staff in-
volved and interested; physical space needs for running 
workshops; and various models for leader selection and 
(especially) leader training. Copies of the Prentice Hall 
PLTL series were distributed to each participant, and then 
we took a ten-minute break. 

During the break some participants jotted down 
answers to the questions we had posed earlier. We pulled 
aside the two people who had ranked themselves most 
knowledgeable in terms of the stock market and options 
trading, and gave them very brief instructions as to what it 
means to be a peer leader: don’t give answers to questions; 
answer questions by asking questions; guide your students’ 
thinking by reminding them of what they already know; and 
so forth. We quickly reviewed the basic ideas incorporated 
in the “Options” Workshop, and gave these “Leaders for a 
Day” a few minutes to review the Workshop itself. Then we 
reconvened the groups. 

After a few minutes of further discussion on the 
basics of PLTL – the benefits of active learning, the theo-
retical basis for why PLTL works (Vygotsky and the “zone 
of proximal development”), and an expanded version of the 
six critical components of a successful PLTL program – we 



were ready to start. We reminded participants that this was 
a work in progress. We cautioned them that they should 
not feel “dumb” if they didn’t understand all the terminol-
ogy in the Options Workshop. We let them know that they 
should expect to be a little confused and frustrated, at least 
at the outset. And then we let them get down to business.  

We thought we had worked sufficiently hard to 
produce a series of problems that, while not exactly child’s 
play, would still be doable by the vast majority of the par-
ticipants, especially with the aid of their group members, 
and with facilitation provided both by us and by the 
“Leaders for a Day.”   But the participants’ overall reaction 
was decidedly different from their earlier, favorable re-
sponse to the Kinetics Workshop.  

Of course, no one but a sadist wants to know he is 
responsible for the suffering of others. As the Options 
Workshop wore on, people were clearly suffering, and 
frustration showed on many faces. We felt bad; we wanted 
them to learn, but it didn’t seem to be working. To be fair, 
some of the participants made progress, but others didn’t, 
and the ones who didn’t were not happy about being put 
in that position.  

In retrospect, this shouldn’t have surprised us too 
much, because it’s not very different from the reaction we 
get to PLTL workshops when we first introduce them each 
semester in our classes. Students realize that they are re-
sponsible not only for doing all the work to solve work-
shop problems, but also that they are not going to be given 
very much help, or the answers, or even told whether or 
not they have solved the problem. Our students are not 
happy about this at first, but it helps when they hear that 
people who have been through PLTL workshops do much 
better in the course than those who haven’t. This holds 
them until they see proof of it by performing much better 
than they expected on their first exam.  

Many of our MADCP participants were not so 
easily assuaged. Finally, near the end of the time we had 
allotted for this portion of the session, one of the partici-
pants asked, somewhat peevishly, “What is the point of this 
exercise?”   

We wish we could have come up with some more 
compelling or erudite answer, but all we had was the sim-
ple truth: “We wanted to demonstrate that PLTL could be 
used for teaching in any discipline, not just science.” But 
instead, perhaps, all we did was to demonstrate just how 
frustrating  it can be for our students to find themselves in 
a situation where they don’t understand anything, don’t 
feel like they’ve been given the necessary background to 
understand it, and don’t feel like they possibly could un-
derstand it. We were left wondering if perhaps we should 
have picked “music” as our non-chemistry topic.  

Fortunately, another of the participants pointed 
out the true benefit of their experience with this Workshop 

more explicitly: “We are getting a chance to feel what our 
chemistry students must feel like when first attempting 
PLTL Workshops.” We realized that this lesson – the frus-
tration of beginning students, a frustration that we don’t 
always recognize – was the important lesson of the session, 
much more so than anything the participants might have 
learned about options trading, or even about the extensibil-
ity of PLTL to other disciplines. And the fact that one of 
the participants had said it allowed the group to finish their 
work on the Options Workshop with at least a modicum 
of good feeling.  

Slightly disappointed, but certainly not defeated, 
we wrapped up the session with data, both our own and 
others’, demonstrating the effectiveness of PLTL in terms 
of improving grades and, importantly, in terms of in-
creased persistence through difficult courses. We showed 
graphs illustrating the PLTL implementation explosion 
that has occurred over the past five years, with respect to 
exponentially increasing numbers of students, instructors, 
institutions, learning specialists, and disciplines using 
PLTL. We discussed the long-term benefits of PLTL to 
the students and to peer leaders. To help people get started 
with a program of their own, we passed out documenta-
tion on PLTL from the MID Project, including an over-
view, a summary of web-based information, additional sta-
tistics attesting to the effectiveness of the method, and a 
list of published materials from Prentice-Hall. Samples of 
the Guidebook and the published workbooks were avail-
able for each participant who wanted one. Participants ex-
pressed gratitude over the availability of these materials, 
and we are indebted to Prentice-Hall for making them 
available to us free of charge. 

We felt a little better when, after the session had 
ended, one of the participants approached us saying, 
“Don’t worry. You guys didn’t do anything wrong by try-
ing this. It helped quite a bit.” For the second session, 
(June 8th) we were much more circumspect about warning 
the participants of the potential for frustration, and things 
went more smoothly. 
Tom Berke                                                                Tom Eberlein 
Brookdale Community College                             Penn State Schuylkill  
TBerke@Brokdale.cc.nj.us                                           the1@psu.edu 
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A C O M PA R I S O N  O F  T H E  US E  O F  I N -C L A S S  
P E E R  L E A D E R S  I N  O RG A N I C  C H E M I S T RY  
Can in-class peers perform group leadership as effectively 
as standard peer leaders leading a workshop at a separate 
time? Trying to solve implementation barriers, a group of 
chemistry faculty in two and four-year colleges in Penn-
sylvania were interested in this adaptation, using students 
in the class as peer leaders, for two reasons: cost reduc-
tion and increasing the availability of peer leaders. For 
cost reduction, we reasoned that since In-class Peer Lead-
ers had to go to workshop any-
way we would pay them half the 
amount of the Standard Peer 
Leaders, so going entirely to this 
system would cut costs in half. 
Increasing peer leader availabil-
ity was important in both the 
four-year environment at Lehigh 
University and the two-year en-
vironment at Northampton 
Community College and Penn 
State, Lehigh Valley. Historically 
there are few peer tutors at Le-
high and implementing Peer-led 
Team Learning in the whole 
class would require about 20 
leaders which I didn’t think I 
could achieve. At Northampton Community College and 
the Penn State branch campus, students leave after taking 
Organic Chemistry, effectively 
preventing the program from 
existing. Thus In-class Peer 
Leaders would make PLTL 
possible at the two-year college 
level. 
Our local environments 
             At Lehigh, 100-140 
students take Organic Chemis-
try each semester. Engineers 
comprise 28% of the class, Bi-
ologists are the majority with 
50%, while Chemistry/
Biochemistry majors are in the 
minority, with 12%, and there 
are about 10% of other majors. 
The classes are 45% sopho-
mores, 45% juniors. At Northampton Community Col-
lege, there are 25-35 students, who attend day or evening 
classes, while at Penn State, Lehigh Valley (PSU), there 
are ten students. At Lehigh, the classes are supported with 

Blackboard course software. 
Study Protocol  
             Groups of eight students were allowed to self-form: 
50% of the students formed full groups, 30% formed as 
smaller groups, and 20% said they had no preference. The 
latter 50% were aggregated to full groups. At Lehigh, the 
meeting times (one to one-and-a half hours) were chosen by 
groups, which met in seminar-type rooms; at Northampton 

and PSU, the meetings were 
during lab times (one hour). 
Standard Peer Leaders were 
selected because they were 
good students with good per-
sonalities. In-class Peer Lead-
ers were recommended by 
their introductory chemistry 
instructors, and they came en-
tirely from “honors” chemis-
try classes as it turned out.  
             Standard Peer Leaders 
were paid $500/semester, 
while In-class Peer Leaders 
were paid $250/semester. Ei-
ther a Standard Peer Leader or 
an In-class Peer Leader was 

assigned to each group. Equal numbers of peer leader types 
were used and over the two semesters reported here there 

were 43 groups. Various pa-
rameters of the PLTL method 
were kept constant between 
the two types and compared 
to the method employed in 
the PLTL community. The 
peer leaders received identical 
training (a nine-hour prelimi-
nary session followed initially 
by weekly meetings). Work-
shop time was one to one-and 
a half hours. Workshop mate-
rials were often those from 
Peer-Led Team Learning: Organic 
Chemistry (Kampmeier, et al., 
2001) or were written locally. 
Attendance was in the 90% 

range inspired by attendance being 10% of the grade and 
workshop questions’ appearance on exams. Groups selected 
the time of their meeting outside of regular class time 

(Continued on page 14) 
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30, and 31). Standard Peers answer questions more (53, 29) 
whereas In-class Peers act much more as a guide and meet 
with their groups more outside of regular workshop times. 
So the few places where there are differences seem readily 
understandable. The students prefer Standard Peers (59) 
and get answered more questions. The In-class Peers meet 
more but do not control them as well (they are largely with 
a group of students they know). The In-class Peers are ac-

tually following the rules of facilitating 
more than tutoring better than the Stan-
dard Peers because they don’t know the 
answers. We do break one rule of the nor-
mal protocol in giving them answer sheets 
after the workshop. Both students and 
leaders strongly believe that does not de-
tract from their efforts at working the ex-
ercises. 
             We are continuing this study this 
year (2004-2005) but the current bottom 
line in our opinion is that In-class Peers 
work just fine, increasing the pool of stu-
dents that can be used as peer leaders and 
lowering the costs of the operation, what-
ever reward system is being used, in our 
case cash. 

Keith J. Schray 
Lehigh University 
kjs0@Lehigh.edu 

Originally presented at the 18th Biennial Conference on 
Chemical Education, University of Iowa, Ames, IA, 
July 2004. 
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(evenings and weekends at Lehigh typically and during lab 
at Northampton and PSU).  
Results 
             Comparisons of peer leader type are both aca-
demic and attitudinal. Academic results for Lehigh are seen 
in Figures 1 and 2 (previous page), showing the average 
student performance on exams and quizzes for the groups 
with the two peer leader types for Fall 2003 and Spring 
2004.  There is no signifi-
cant difference between the 
two group types as seen in 
Tables 1 and 2. The student 
quality in the two group 
types was very comparable 
as determined by average 
GPA entering the course, 
Tables 1 and 2. The same is 
true for the Northampton 
students. 
             A Student Assess-
ment of Learning Gains 
(SALG) survey (Fall 2003) 
was conducted in collabora-
tion with Vic Strozak [see 
page 16] and included the 
standard format with the 
addition of questions spe-
cifically designed to probe 
differences in peer leader 
types, both among students 
and peer leaders. There was 
no significant difference in 
the two groups for the vast 
majority of questions (84 of 
95). To summarize the dif-
ferences, Standard Peer stu-
dents thought the work-
shops and peer leaders were 
more helpful to them and that the organization was better 
than In-class Peer students (SALG Questions D4, F4, 20, 

(Continued from page 9) 
incorporate some time of leadership as I find it to be very 
rewarding.”  
             Based on our experiences with PLTL in the first-
semester general chemistry course at MCC, we believe that 
subsequent implementations should address the critical 
components such as organization arrangements and assign-
ing one leader per workshop section. Such arrangements 
are crucial to the formation of a productive team.   

 In-class 
Peer-Led 

Standard 
Peer-Led 

Mean  
Difference 

 
t statistic 

 
df 

Sig.  
(2-tailed) 

GPA 3.266 3.146 0.120 1.56 125 0.122 

Quiz 1 7.6 7.8 -0.22 -0.74 137 0.458 

Exam 1 81.5 80.2 1.36 0.48 138 0.630 

Quiz 2 5.1 5.2 -0.15 -0.35 132 0.730 

Exam 2 57.2 59.2 -1.95 -0.77 134 0.444 

Quiz 3 5.4 5.1 0.30 0.70 124 0.483 

Exam 3 71.8 68.9 2.94 0.83 130 0.408 

Final 72.2 70.0 2.19 0.76 129 0.447 

Table 1. Data on GPA, Quizzes, Tests, Finals between 
In-Class Peer Led and Standard Peer Led Students-

Lehigh, Fall 2003 

Table 2. Data on GPA, Quizzes, Tests, Finals be-
tween In-Class Peer Led and Standard Peer Led 

Students-Lehigh, Spring 2004 

 In-class 
Peer-

Standard 
Peer-Led 

Mean  
Difference 

 
t statistic 

 
df 

Sig.  
(2-tailed) 

GPA 3.247 3.236 0.01 0.14 119.9 0.886 

Quiz 1 505 5.5 0.04 0.08 125 0.938 

Exam 1 64.9 65.8 -0.89 -0.28 125 0.782 

Quiz 2 8.3 8.2 0.12 0.31 125 0.754 

Exam 2 67.3 67.7 -0.35 -0.12 122 0.904 

Quiz 3 5.2 5.8 -0.53 -1.28 113 0.202 

Exam 3 71.3 7108 -0.46 -0.19 118 0.851 

Final 49.8 50.6 -0.83 -0.36 117 0.720 

J. Rick Kuempel                                                    Lydia T. Tien 
Monroe Community College                         Monroe Community College 
jkuempel@monroecc.edu                                        ltien@monroecc.edu 
Originally presented at the 18th Biennial Conference on Chemical Educa-
tion, University of Iowa, Ames, IA, July 2004. 
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(Continued from page 1) 
those students who elect to participate—usually 30% to 
60%. This is done either for lack of resources—financial, 
personnel for leaders, space; or, as mentioned, because of 
the belief or experience that not all students will profit 
from the workshops. Many sites have had success with 
this approach—in terms of student performance and 
overall satisfaction with implementation.  
2. Involvement of the Professor The PLTL model recom-
mends that the professor teaching the course participate 
in the implementation of workshops, for example, in the 
selection and preparation of materials, and in the training 
and supervision of leaders—meeting with them each 
week. This approach provides links among the students, 
workshop leaders, and professors, and tends to make the 
workshop a more significant learning experience. Some 
sites, to economize or because some faculty are more 
ready and willing to supervise the leaders, have arranged 
for the leaders of several sections with different profes-
sors be trained and supervised by one professor, some-
times assisted by an experienced leader. In these cases, the 
less-involved lecturers tend to view the workshops as use-
ful but not critical to students’ success, and when the 
workshops are threatened such lecturers are less likely to 
champion PLTL. 
3. Training of Leaders The role of the peer leader distin-
guishes PLTL from other programs such as Supplemental 
Instruction, recitations, group study, and tutoring. The 
leaders are trained to see themselves not as teachers but 
as important facilitators of learning, working closely with 
the professor—becoming strong guides in the discipline 
and also advocates for the students. Learning and per-
forming this role requires that leaders be carefully se-
lected, and provided with training — weekly supervision 
that covers the material students are learning, pedagogical 
and group processing strategies, and the practical skills to 
handle people problems. While this need is made clear to 
new adopters, scheduling problems, professorial commit-
ments, or a lack of conviction about the importance of 
on-going supervision leads PLTL  programs to reduce the 
emphasis on weekly meetings, or hold meetings that lead-
ers do not attend. The sense of a unified program is then 
lost. Each workshop depends on the skill, commitments, 
and industry of its leader. The leaders themselves lose 
their sense of belonging to a significant enterprise. Ulti-
mately, the foundations of the program become so weak 
that continuance is problematic. Abandoning weekly 
leader meetings has been, in a number of cases, the pre-
amble to abandonment of the program. 
4. Appropriately Challenging Materials The model recom-
mends materials that are challenging but doable, and ap-

propriate for group work. The availability of ready-made 
materials published by Prentice Hall has made implementa-
tion of PLTL in General and Organic Chemistry somewhat 
easier than in other disciplines. But a majority of those using 
workshops make significant adaptations in order for the 
materials to fit the pace, emphasis, conceptual level, text-
book approach, and other variables in the course. Students 
are quick to recognize it when workshop materials are not 
closely connected to the lecture and textbook. In addition, 
they are particularly bothered when the workshops do not 
seem to prepare them for tests. This expectation sometimes 
creates problems because most professors do not want the 
workshops to be simply drill and practice for tests. But in-
structors generally appreciate students’ desires to improve 
their grades on the basis of workshop participation, and de-
velop materials that develop concepts and enhance skills, 
along with abilities in creative problem solving.  
5. Organizational Arrangements The time recommended for 
workshops is two hours. Ninety minutes can work, but 
when workshops are only an hour, there are generally com-
plaints that students cannot spend the time on protracted 
problem-solving that is intended to be a key workshop ex-
perience, and the leaders find it difficult to keep up with the 
full reinforcement of the lecture material. At a number of 
sites, workshops have been scheduled with students from 
several lecture sections. This can work, but there are fre-
quent complaints that the pace, emphasis, and manner of 
explanation can vary considerably from one section to an-
other, making the workshops less effective.  
             The size of six to eight students in a group has 
been repeatedly emphasized. With fewer students, it is often 
difficult to develop group spirit;  with ten or more it is diffi-
cult for a leader to keep in close contact with individuals 
and small groups as they work.  
6. Administrative Support Although professors are free to 
select much of what constitutes a course—textbooks, mate-
rial and format for tests, lecturing methods, etc.—
introducing workshops requires approval, funding, and lo-
gistical support from another level, that of department 
chair, dean, and sometimes higher. When this support is 
strong, and the other components are in place, PLTL work-
shops stand a good chance of succeeding. When administra-
tive support is weak, professors implementing the program 
feel they must struggle and beg for the necessities of imple-
mentation. Most administrators are in favor of more crea-
tive approaches to teaching and learning yet they are some-
times not able or willing to make the extra effort needed to 
obtain funding or fit workshops into the program of stud-
ies. The success or failure of PLTL is found in the details.  

Leo Gafney 
Leo.gafney@sbcglobal.net                  
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The Six Critical Components of the Peer-Led Team Learning Workshop Model 
♦ The Workshop is integral to the course. 
♦ Course professors are involved in the selection of materials, training and supervi-

sion of peer leaders, and they review the progress of Workshops. 
♦ Peer leaders are selected, trained and supervised to be skilled in group work as 

facilitators. 
♦ Workshop materials are appropriately challenging, directly related to tests, de-

signed for small group work. 
♦ The Workshops are held once a week for two hours, contain six to eight stu-

dents per group, in space suitable for small-group activities. 
♦ PLTL is supported by the department and the institution with funds, course 

status and other support so that the method has the opportunity to be adopted 
across courses and disciplines. 


