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Peer-Led Team Learning (PLTL) is a widely disseminated pedagogical reform that employs

previously successful undergraduate students, peer leaders, to lead sessions of structured group

work in the target class. Numerous studies have evaluated the impact of this reform in various

post-secondary chemistry classes. Results from these studies suggest that PLTL may be effective

at improving student success in these classes, either through improved performance on common

exams or reduced student attrition in the classes. This study seeks to take a broader picture at

measuring the impact, by examining the role PLTL plays across a two semester General

Chemistry sequence. This includes an analysis of PLTL on students’ decision to progress through

the two semester sequence, and on PLTL impact on the algorithm-heavy second-semester General

Chemistry. The findings suggest that the PLTL implementation is robust in improving student

success directly in terms of the target class. However, PLTL had little to no effect on students’

decision to continue in the General Chemistry sequence. Additionally, PLTL had little effect on

student performance in subsequent courses where the pedagogy returned to lecture-only

instruction. The results suggest that PLTL implementation on one course within a sequence

would have limited impact, and in order to improve student progress toward graduation,

PLTL implementation may have to be curricular wide.

Calls for reform of General Chemistry are multi-faceted and

include employing more effective pedagogy within the course

(Cooper, 2010). Numerous pedagogical reforms targeting

General Chemistry have been widely disseminated (Peace

et al., 2002; Eberlein et al., 2008). Among these, Peer-Led

Team Learning (PLTL) has been implemented in large classes

(defined here as classes that exceed 40 students) which are

common in General Chemistry and has been evaluated

through studies in the research literature. This study seeks to

expand the knowledge-base on the effectiveness of PLTL by

examining the reform’s impact on student progression and

student success in a novel setting.

Peer-Led Team Learning and chemistry

Peer-Led Team Learning employs peer-leaders, students who have

previously successfully completed the target course, to facilitate

structured group work within the target class. During the

structured group work, students solve problems related to course

content. Peer-leaders are trained on pedagogical techniques to

facilitate group-work without relying on a transmission-oriented

method of knowledge transfer. Additional description of PLTL

implementation, including training peer-leaders and the role of the

course instructor is extensively detailed elsewhere (Gosser et al.,

2001; Eberlein et al., 2008). Previous studies have evaluated the

effect of various PLTL implementations on student performance

in first-semester General Chemistry. First, PLTL sessions have

been implemented as a replacement for one-third of the available

lecture-time. Under this implementation, which requires all

students in a course to attend as part of their grade, also termed

mandatory attendance, there has been a documented improve-

ment in student performance on in-class exams and standardized

exams. In one study, student performance in the PLTL class

improved progressively over the course of a semester relative to a

control class with the same instructor, reaching an effect size of

0.5 (Lewis and Lewis, 2005a). In a broader multi-year study, with

the same PLTL implementation though not keeping identical

instructors, student performance in the PLTL classes again

improved progressively over the course of a semester (Lewis and

Lewis, 2008). Again replacing one-third of lecture time with PLTL

sessions, another study employing multiple classes found student

performance on a standardized final exam comparable between

PLTL classes and lecture-oriented classes, but the PLTL classes

featured a 68% pass rate to the control classes’ 53% pass rate

(Lewis, 2011). These results were sustained when comparing only

those classes led by the same instructor as well.

Alternatively, PLTL, or reforms that are largely similar,

have been offered as an optional add-on to the course. In this
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implementation, participation in PLTL is voluntary, and for

the participants represents additional structured time-on-task

in the setting. In one multi-year study, participants in the PLTL

session had a 69% pass rate compared to a 54% pass rate for

non-participants (Baez-Galib et al., 2005). A different study with

a similar implementation found that participants out-performed

non-participants by approximately one-third of a grade point

(Hockings et al., 2008). Both of these studies have some indications

that the participants were comparable to the non-participants based

on incoming cognitive matters, but it remains possible that the

participating students had substantially more motivation to succeed

than the non-participants.

PLTL has also been evaluated in other chemistry courses. In

an Allied Health Chemistry course, mandatory 2 h weekly

PLTL sessions were used in comparison to 1 h weekly traditional

recitation sessions; student pass rates with the PLTL method

improved from 59% to 83% (Akinyele, 2010). With Organic

Chemistry, one study replaced recitation sessions with mandatory

peer-led sessions. The students in the PLTL session out-performed

a historical comparison of overall exam scores by approximately

0.3 standard deviations (Tien et al., 2002). PLTL has also been

run in Organic Chemistry as an option for participants.

Wamser found that students attending optional PLTL sessions

for Organic Chemistry had an 85% pass rate compared to the

69% for those who did not attend (2006). Additionally,

students attending PLTL sessions out-performed the non-

participants on a standardized end-of-course exam, and featured

greater persistence through their three-semester organic sequence.

The concern of student motivation in evaluating optional PLTL

sessions is also applicable here.

Rationales for current study

The case for studying PLTL effect on student progression

All of the aforementioned research studies on the effectiveness

of PLTL evaluated student performance only within the

setting where PLTL was implemented. None of the studies

examined the effect of PLTL on students’ progression in

chemistry, either in the decision to enroll in future chemistry

courses or in student performance in future chemistry courses.

First, investigating the effect of PLTL on students’ decision to

enroll in future chemistry courses offers a better understanding

of PLTL’s impact on student attrition in the sciences. In

Talking About Leaving (Seymour and Hewitt, 1997) students

leave the sciences in part owing to dissatisfaction with the highly

competitive teaching model, listed as a source of complaint for

28.4% of switchers (p. 116). One recommendation is to incorporate

collaborative learning in first and second year courses, where

collaborative learning is seldom formally incorporated (p. 177).

As PLTL actively incorporates collaboration within the teaching

method, there is a possibility that PLTL may be effective at

promoting student persistence in pursuing science-related fields.

The second aspect of progression is to investigate the role of

PLTL on student performance in a subsequent chemistry

course. This can provide insight into the ability of PLTL to

promote transfer, the application of knowledge and skills to a

new situation. For example, it is possible that PLTL improves

students’ skills in assimilating new chemistry knowledge, and

these skills could then be transferred to subsequent chemistry

courses where continued improved success would be witnessed.

Alternatively, PLTL may only facilitate students’ assimilation

of knowledge while the pedagogy is enacted, and student

success returns to normal in subsequent courses. Ultimately,

addressing the ability of PLTL to promote transfer can suggest

whether implementing the reform in one targeted course is

sufficient to enable continued student success or whether PLTL

should be recommended for curriculum-wide adoption in order

to promote student success.

The case for studying PLTL effect on second-semester General

Chemistry

As mentioned, past research has indicated PLTL’s effectiveness

with first-semester General Chemistry and with Organic Chemistry.

No studies have been found that measure the effectiveness of PLTL

in second-semester General Chemistry. As a whole, the

content in second-semester General Chemistry differs from

first-semester General Chemistry. At the current research

setting first and second-semester General Chemistry have the

following topic assignments: first-semester covers models of

chemical bonding, stoichiometry, gas laws, enthalpy, Lewis

structures and molecular shapes; second-semester topics include

intermolecular forces, kinetics, equilibrium, acids and bases,

spontaneity and electrochemistry. While many settings may

differ, the chapter ordering in many chemistry textbooks suggests

the observed split may be commonplace (Silberberg, 2011;

Zumdahl and Zumdahl, 2008; McMurry and Fay, 2011).

With the above topic splitting, second-semester General

Chemistry has a much heavier reliance on complex algorithms.

For example, in determining the pH of a basic salt, given the

molarity of the salt and the acid-dissociation constant of

the conjugate weak-acid, students are required to convert the

acid-dissociation constant into the base-dissociation constant,

develop an equation to describe the equilibrium conditions,

solve for the molarity of the hydroxide ion, and then convert

to pH. Other topics, such as equilibrium calculations and the

interchange of equilibrium, free energy and electrochemistry,

can offer similarly involved algorithms. As a result, the

implementation of PLTL in second-semester General Chemistry

faces unique challenges compared to the implementation in first-

semester General Chemistry. Identifying and training suitable

peer-leaders with the necessary math skills and content knowledge

is the most apparent new challenge, but also facilitating

successful student interaction on complex material in a limited

time-frame poses difficulties. Given these challenges, which can

be unique to second-semester General Chemistry, evaluating

PLTL’s success with this course is a necessary step toward

recommending curriculum-wide adoption of the pedagogy.

Research questions

Ultimately, these rationales lead to three research questions

that guide the current study:

� What is the effect of implementing PLTL in first-semester

General Chemistry on students’ decision to enroll in the

subsequent follow-on chemistry course, second-semester

General Chemistry?
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� What is the effect of implementing PLTL in first-semester

General Chemistry on students’ performance in the follow-on

course?

� What is the effect of implementing PLTL in second-

semester General Chemistry on students’ performance in this

course?

Setting and methods

The setting for this research study is a large primarily under-

graduate institution located in the southeast United States.

Multiple classes of first-semester General Chemistry (GC1)

and second-semester General Chemistry (GC2) are offered

each semester with class sizes ranging from 40 to 75 students

per class. All of the classes in this study used a common

syllabus which allocates 60% of their grade for in-class exams,

20% for the final exam and 20% at instructors’ discretion for

homework, quizzes or attendance. The peer-led classes allocated

12% of the discretionary 20% for attendance to the peer-led

sessions. Apart from the weekly peer-led sessions, instructors

using either PLTL or traditional instruction had full discretion in

designing the method of instruction used. Lecture remained the

principle method for instruction, possibly owing to the class sizes.

Instructors also had autonomy in creating their in-class exams

and assignments. No effort was made on behalf of the research

study to standardize the method of instruction, the in-class exams

or assignments given, in order to model and evaluate the natural

implementation of the PLTL reform.

The classes did share a common final exam created by the

American Chemical Society (ACS). GC1 used the First-Term

General Chemistry Exam (2002) until Fall 2010 when there

was a switch to the First-Term General Chemistry Exam

(2009). As a result, students’ ACS GC1 exam scores were

standardized for each version of the test, thus a score of 1.00

would represent one standard deviation above the average

exam score within the setting. GC2 used the Second-Term

General Chemistry Exam (2006) for the duration of the study

and scores represent the number of questions correct with a

range of 0 to 70 possible. Additionally, students’ demographics,

college entrance scores (SAT scores) and final letter grade were

obtained from university records. All of the data collected in the

study was with the approval of the university’s Institutional

Review Board.

Data was collected for GC2 students from the Fall 2009

semester through the Spring 2011 semester. During this time-

frame, 24 classes of GC2 were offered, with 8 of those utilizing

the PLTL reform. Data was also collected on GC1 students

from the Spring 2009 semester through the Fall 2010 semester,

which precedes the GC2 timeframe by one semester, to model

the progression of students from GC1 to GC2. Within the

GC1 timeframe 35 classes of GC1 were offered and 12 of those

used the PLTL reform. All of the statistical analyses performed

were conducted at the class-level to maintain independence of

observation and were conducted with an alpha-level of 0.05.

The effect sizes for any significant differences are described with

Cohen’s d, where a value of 0.8 and above represents a large

effect size (Cohen, 1988).

Traditionally in the research setting, GC1 and GC2 are

taught relying primarily on lectures, meeting twice weekly in

75 min lectures. With the PLTL reform, the two weekly lectures

are shortened to 50 min each, and once a week a 50 min peer-led

problem solving session is incorporated, thus maintaining an equal

amount of class time. Attendance to the problem-solving session is

a mandatory part of the course for students, and constituted 12%

of their overall grade in the course (as a portion of the 20% that

was the instructors’ discretion). During the problem solving

session, students work in groups of four on chemistry problems.

The problems are designed by the course instructors to relate to

material recently covered in the course. The problem solving

sessions are conducted by a peer-leader. Separate classrooms were

secured for the problem solving sessions, and either one peer

leader worked with 12 to 16 students or two peer leaders worked

together with 20 to 24 students.

The role of the peer-leader is to promote cooperative

learning among the students, to encourage all students to

participate in the problem-solving session, to direct students

to resources when they are stuck and to challenge students

to demonstrate their understanding of the problems both

verbally and in writing. To prepare peer-leaders for their role,

they meet in a weekly training course that is run as a mock

peer-led session. The peer-leaders work in groups on the same

problems their students will receive that week, and the

instructor models the role of the peer-leader. Peer-leaders

receive two credit-hours of upper-level elective credit for

completing the training course. As part of the training, peer

leaders were required to keep a reflective journal and perform

periodic observations of other peer leaders. In these observa-

tions, peer leaders complete an observation rubric. In this

rubric, the observing peer-leader notes the types of inter-

actions among students and also describes how the observed

peer-leader addresses the students. The intent is that this will

provide feedback on the extent group work is facilitated in

their session. Additionally, the observing peer-leader makes

constructive suggestions for improvement. Peer-leaders are

also observed throughout the semester by a course instructor

to provide constructive feedback for promoting the cooperative

learning environment. More details on the peer-led problem-

solving session, peer-leader training and the role of the instructors

have been described previously (Lewis, 2011).

Results

Role of PLTL in the decision to enroll in the subsequent

chemistry course

To investigate the effect of PLTL on students’ decision to

enroll in the subsequent course, data were compiled at the

class-level, modeling each class as an independent observation.

Thus each data point for analysis represented a GC1 class

average. Of the 35 GC1 classes, four were offered during

summer semesters. These classes differed from the fall and

spring semester in two key ways: first, the summer term uses an

accelerated eight-week semester (as opposed to fifteen weeks

for fall or spring semesters), second the summer terms featured

notably smaller class sizes. The decision was made to omit the

four summer classes from the analysis; none of the four

summer classes used the PLTL pedagogy. In this analysis,

students’ decision to enroll at GC2 at any point during the
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timeframe of the study (including summer) was captured.

Beginning with the role of PLTL in GC1, three rates were

determined. First, the average pass rate in General Chemistry I

(Pass GC1); second, of those who passed GC1 the percent who

enrolled in GC2 (Enroll GC2); and third, the percent of those

enrolled who passed GC2 (Pass GC2). The product of these

three rates represents the percent of GC1 students who

ultimately pass GC2, and is referred to as the Progression

Rate. Each of the three rates and the Progression Rate are

shown in Table 1.

The improved Pass GC1 rate with PLTL (t = 4.2, d = 1.6)

was expected from previous research. The Enroll GC2 rate,

though, was not appreciably improved through PLTL. Thus

the implementation of PLTL in GC1, with its expressed reliance

on cooperative learning, did not appear to impact students’

decision to enroll in the subsequent course. It is worth noting

that the Pass GC1 rate and Enroll GC2 rates when combined

did indicate that PLTL with GC1 placed more students into

GC2, though only through the improved pass rate.

The overall Enroll GC2 rate in the setting was 64% at the

class-level, or 63.1% at the student-level. This indicates that

36.9% of those students passing GC1, do not take GC2, in the

timeframe for the study. As all majors in the setting that

require completion of GC1 also require the completion of

GC2, it is reasonable to conclude that these students either

transferred from the setting or elected to change their major.

To investigate the proportion of student transfers, students’

last term enrolled at the setting was compared with the term in

which they took GC1. It was found that 6.2% of those who

passed GC1 in the setting were not enrolled in future terms.

Thus 30.7% of those who pass GC1 did enroll in future terms

but did not take GC2. Ultimately, this rate indicates a sizable

hindrance to student progression in the science-disciplines that

is similar in scale to the GC1 success rate.

Role of PLTL in student performance in a subsequent chemistry

course

The Pass GC2 rate for those who took PLTL in GC1 is lower

than the traditional GC1 classes (Table 1). There are several

possible explanations for this observed difference. First, as

PLTL in GC1 placed more students into GC2, it may have led

to a different population entering GC2, and this different

population may have included more students who were on

the borderline. To investigate this possibility, a comparison

between PLTL in GC1 students with traditional GC1 students

was performed using only those students who enrolled in GC2.

As this comparison represents a sub-set of students in each

class, this comparison was performed at the student-level.

Since it was done at the student-level, only descriptive statistics

are shown and no inferential statistical analyses were performed.

The two groups were compared on GC1 ACS Standardized, SAT

Math and SAT Verbal, with the results of the comparison shown

in Table 2. As the observed differences between the two groups is

an order of magnitude less than the observed standard deviation, it

is unlikely that the population entering GC2 meaningfully differed

among the two groups on the measures shown.

Second, it may be that the PLTL pedagogy in GC1 did not

adequately prepare students to enter GC2. However, the

evidence collected so far has shown that the PLTL pedagogy

with GC1 led to comparable GC1 ACS scores with the

traditional pedagogy which may serve as evidence that PLTL

did adequately prepare students for entering GC2 (Lewis,

2011). It is worth noting that the student-level correlation

between standardized GC1 ACS and GC2 ACS was 0.581 at the

setting, indicating the standardized GC1 ACS is a reasonable

measure for describing GC2 preparation.

A third possibility for the difference in pass rates may be

that the change in pedagogy to traditional GC2 instruction

had adverse effects on student success in the GC2 course.

There is some evidence to support this possibility. Among

those students who were in PLTL in GC1, 53.3% of them

enrolled in PLTL in GC2. For those students who enrolled in

PLTL in GC2 there was observed a 79.3% GC2 Pass Rate.

For those students who enrolled in PLTL in GC1 but then

enrolled in traditional GC2 instruction, the GC2 Pass Rate

was 63.0%. Among the four possibilities, students who changed

from PLTL GC1 to traditional GC2 had the lowest pass rate

observed, as shown in Table 3. It appears, therefore, that the

improved success observed with PLTL in GC1 did not lead to

transferable skills that students could then employ in GC2, and

rather the effectiveness of PLTL is concentrated on the course

in which it is enacted.

The pass rates described in Table 3 may lead one to the

conclusion that the most appropriate course of action is to offer

traditional instruction in GC1 and PLTL in GC2. However, as

Table 3 indicates only students enrolled in GC2, such a conclusion

does not account for the improved GC1 Pass Rate with PLTL in

GC1 (see Table 1). With this consideration, the most appropriate

comparisons within Table 3 are between those rows with the same

GC1 Instruction.

Table 1 Comparison of traditional and PLTL GC1 classes

Variable
Traditional in GC1

(Std. Dev.)
PLTL in GC1
(Std. Dev.)

Number of classes 19 12
Pass GC1a 59% (11%) 74% (9%)
Enroll GC2 64% (16%) 65% (11%)
Pass GC2 77% (10%) 71% (6%)
Progression Rate 30% (12%) 35% (11%)
Class Size 58 (12) 61 (7)

a Statistically significant difference, p o 0.05.

Table 2 Comparison of traditional GC1 versus PLTL in GC1 for
those enrolled in GC2

Traditional GC1
(Std. Dev.)

PLTL in GC1
(Std. Dev.)

SAT Math Average 559 (69) 555 (65)
SAT Verbal Average 544 (69) 537 (64)
GC1 ACS Standardized 0.32 (0.90) 0.26 (0.89)

Table 3 Comparison of GC2 pass rate for those enrolled in GC2

GC1 Instruction GC2 Instruction N GC2 Pass Rate

PLTL PLTL 188 79.3%
PLTL Traditional 165 63.0%
Traditional PLTL 144 81.3%
Traditional Traditional 344 76.7%
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To ultimately discern the impact of PLTL in GC1 on student

progression through the General Chemistry sequence, the

progression rates (Table 1) can be compared. It is found that

a GC1 class using PLTL has a higher percent of students

successfully completing GC2 (35% versus 30%). This benefit

can be entirely attributed to the improved pass rate in GC1, and

is mitigated by the pass rate in GC2. The data in Table 3

suggests that the incorporation of PLTL in GC2 would improve

the pass rate in GC2, and thereby offer a stronger benefit for

student progression, than only implementing PLTL in GC1.

The impact of PLTL in GC2 on GC2 pass rates is more

formally addressed next.

Effect of PLTL in GC2 on General Chemistry 2

To investigate the effect of PLTL on GC2 success, data were

again compiled at the class-level. In this case, each data point

for analysis represented an average score for a GC2 class. Of

the 24 GC2 classes, four were offered during summer semesters.

In addition to the previously mentioned concerns regarding

summer classes, the summer GC2 classes featured a high percent

of students transferring in, making GC1 data unavailable for a

large portion of the classes. The decision was made to omit the

four summer classes from the analysis of GC2 success; none of

the four summer classes used the PLTL pedagogy. The results

from the comparison of traditional, lecture-based classes to the

PLTL classes are present in Table 4.

From the results in Table 4, there was a statistically

significant difference between the pedagogies on the percent

that took the GC2 ACS Exam (t = 3.87, d = 1.78). Similarly,

there was a significant difference in the percent that passed the

class (t = 3.24, d = 1.41). These measures each represent

student retention: the percent taking the GC2 ACS Exam

represents an inverse measure of student withdrawals, and the

percent passing the class represents an inverse measure of

students withdrawing from or failing the course. Ultimately,

GC2 classes employing PLTL featured noticeably lower

student withdrawal rates.

The improvement in student retention with the PLTL

pedagogy is impressive but should also be considered in the

context of the other variables measured. No statistically

significant difference was found between the two sets of classes

in terms of pre-semester measures of student performance:

SAT Math, SAT Verbal and the GC1 ACS score. However,

the failure to find statistical significance does not indicate the

two groups are equivalent on these measures. Particularly with

the small sample size, there may be insufficient power to

statistically indicate differences (Lewis and Lewis, 2005b). Using

the two-one sided t-test suggested in this reference, equivalence

between these groups could not be supported on these measures

using an interval of �0.5 of the pooled standard deviation,

again likely owing to the sample size. To rule out the impact of

these pre-semester variables, a regression model to predict GC2

ACS Take with PLTL, SATMath, SAT Verbal and GC1 ACS as

predictors was run. PLTLwas the only predictor variable found to

remain statistically significant, with a coefficient of 11.2 close to the

observed difference on this outcome. Similarly, a regression model

to predict the percent passing found only PLTL to be significant,

with a coefficient of 13.9, also close to the observed difference in

pass rate. In summary, while the sample size is insufficient to claim

the groups are equivalent on the pre-semester measures, there is no

evidence that suggests the pre-semester measures are linked to the

differences observed on GC2 ACS Take or the pass rate.

It is also noteworthy that there is no statistically significant

difference on the average GC2ACSExam score. As this GC2ACS

Exam is a cumulative exam designed to measure students’ knowl-

edge of the course material, the comparable performance of the

pedagogies suggests that the improvement in student retention with

PLTL does not come at the expense of lowering standards within

the course. Interestingly, these results mirror the impact the PLTL

pedagogy had on GC1 classes, which also saw an improvement in

student retention in the 10 to 15% range while maintaining

performance on the common final (Lewis, 2011).

An additional concern for the comparison of the two

pedagogies is the possible instructor effect on the results. That

is, if instructors who elect to teach with the PLTL model are in

some meaningful way different than the instructors using the

traditional approach, this could be responsible for the difference

observed. To address this concern, a subset of the instructors

had taught both pedagogies within the time frame of the study.

A comparison of only the classes from the common instructors

is shown in Table 5.

As the common instructor comparison featured only four

classes from each pedagogy, there is insufficient statistical power

to demonstrate a statistically significant difference on the outcome

measures. Qualitatively, the improvement in the student retention

measures with PLTL is similar to the results of the whole sample,

suggesting that the observed differences can be attributed to the

pedagogy and not a result of instructor effect.

Discussions and conclusions

The PLTL reform in GC1 was found to place more students

into GC2, through the improved Pass GC1 rate and a comparable

Enroll GC2 rate. However, it was found that 36.9% of studentsTable 4 Comparison of traditional and PLTL GC2 classes

Variable
Traditional
(Std. Dev.)

PLTL
(Std. Dev.)

Number of classes 12 8
Average class size 60 (12) 54 (15)
Average on GC2 ACS Exam 34 (2) 34 (2)
Percent Taking GC2 ACS Exama 79% (7%) 91% (6%)
Percent Passing the Classa 57% (7%) 70% (11%)
SAT Math Average 559 (12) 558 (11)
SAT Verbal Average 535 (11) 541 (12)
GC1 ACS Standardized 0.27 (0.14) 0.22 (0.20)

a Statistically significant difference, p o 0.05.

Table 5 Comparison with common instructors

Traditional (Std. Dev.) PLTL (Std. Dev.)

Number of classes 4 4
Average class size 65 (11) 66 (10)
Average on ACS Exam 34 (1) 34 (1)
Percent Taking ACS Exam 81% (5%) 90% (7%)
Percent Passing the Class 60% (11%) 72% (14%)
SAT Math Average 564 (5) 551 (7)
SAT Verbal Average 537 (12) 551 (7)
GC1 ACS Standardized 0.24 (0.10) 0.10 (0.21)
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who pass GC1 do not enroll in GC2 at the setting, which has

direct relevance for those concerned with student attrition in

the sciences. Furthermore, as PLTL had no observable impact

on the Enroll GC2 rate, it may be that cooperative learning is

not sufficient to retain capable students in the science major.

Future research oriented toward a better understanding of this

form of attrition could have tremendous potential. Such

research may involve interviewing those students who have

the option to enroll in GC2 but choose not to do so, in order to

better understand the factors in this decision.

Students from the PLTL reform in GC1 were found to have

a lower pass rate in GC2 than students in traditional GC1

instruction, though the difference was not found to be statistically

significant. The reason for this decline that is best supported

by the data is the change in pedagogy, as students who

switched from PLTL GC1 into traditional GC2 fared worse

than those who stayed with the PLTL pedagogy in GC2. This

finding suggests that one semester of the PLTL pedagogy in

the setting did not offer skills that are transferrable to a

subsequent course; instead it appears that PLTL facilitates

students’ knowledge acquisition primarily while they are

participants in the pedagogy. This finding also bears relevance

for the issue of student attrition, as the implementation of

PLTL in one target course would likely have limited impact on

students’ completing science degrees. Instead, the implementation

of PLTL across the curriculum may be necessary to substantially

improve students’ graduation rates in the sciences, though this

hypothesis remains untested.

Evidence from this study indicates that PLTL implementa-

tion into GC2 does feature improved student success similar to

previous studies with GC1 coursework (Baez-Galib et al.,

2005; Lewis, 2011). Classes employing PLTL in GC2 featured

a 70.2% pass rate compared to a 57.1% pass rate with

traditional classes, while maintaining comparable performance

on the ACS final exam. It is argued that this is evidence of

PLTL facilitation of students’ knowledge acquisition, as more

students were able to achieve passing scores with the reform

pedagogy than with traditional instruction. Ultimately, the

results of this study support the adoption (and further evalua-

tion) of PLTL as a curriculum-wide intervention. As a reform

targeting a specific course, it is found that PLTL’s success is

mostly limited to the target course, and that the return to

traditional pedagogy can be detrimental. However, this

study and the previously cited studies have now documented

improved student performance when PLTL is implemented in

either General Chemistry or Organic Chemistry. A curriculum-

wide adoption of PLTL, then, may substantially improve

students’ graduation rates in chemistry.
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