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Workshop Objectives

At the completion of  this session, participants 
will make progress toward:
• Distinguishing the techniques used in various active 

learning pedagogies
• Evaluating each pedagogy for alignment with instructional 

objectives
• Identifying practical strategies to integrate active learning 

techniques into current practices

Thursday, June 4, 15



Wading through the Pedagogy Alphabet Soup
JMU CFI May Symposium 2015 • Dr. Michael S. Kirkpatrick

Agenda

• Introductions and welcome
•What the literature on active learning says
• JiTT and PI
•POGIL and TBL
•PLTL and PBL
•Reflection and exit ticket
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“Adopting instructional practices that engage 
students in the learning process is the 

defining feature of  active learning.”
-Michael Prince
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Benefits Illustrated

R.R. Hake, "Interactive-engagement vs traditional methods: A six-thousand-student survey of
mechanics test data for introductory physics courses," Am. J. Phys. 66, 64- 74 (1998).
http://www.physics.indiana.edu/~sdi/ajpv3i.pdf

Measure of  performance gain
• Mechanics Diagnostic (MD) 

or Force Concept Inventory 
(FCI)
• 62 courses (14 trad.) at 

multiple institutions
• 6542 students (2084)
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Collaborative and Cooperative Learning

attention span during lecture is roughly fifteen minutes. After that,
Hartley and Davies [36] found that the number of students paying
attention begins to drop dramatically with a resulting loss in reten-
tion of lecture material. The same authors found that immediately
after the lecture students remembered 70 percent of information
presented in first ten minutes of the lecture and 20 percent of infor-
mation presented in last ten minutes. Breaking up the lecture might
work because students’ minds start to wander and activities provide
the opportunity to start fresh again, keeping students engaged. 

2) Promoting Student Engagement: Simply introducing activ-
ity into the classroom fails to capture an important component of
active learning. The type of activity, for example, influences how
much classroom material is retained [34]. In “Understanding by
Design” [37], the authors emphasize that good activities develop
deep understanding of the important ideas to be learned. To do
this, the activities must be designed around important learning out-
comes and promote thoughtful engagement on the part of the stu-
dent. The activity used by Ruhl, for example, encourages students
to think about what they are learning. Adopting instructional prac-
tices that engage students in the learning process is the defining fea-
ture of active learning. 

The importance of student engagement is widely accepted and
there is considerable evidence to support the effectiveness of student
engagement on a broad range of learning outcomes. Astin [38]

reports that student involvement is one of the most important pre-
dictors of success in college. Hake [39] examined pre- and post-test
data for over 6,000 students in introductory physics courses and
found significantly improved performance for students in classes
with substantial use of interactive-engagement methods. Test
scores measuring conceptual understanding were roughly twice as
high in classes promoting engagement than in traditional courses.
Statistically, this was an improvement of two standard deviations
above that of traditional courses. Other results supporting the effec-
tiveness of active-engagement methods are reported by Redish et al.
[40] and Laws et al. [41]. Redish et al. show that the improved
learning gains are due to the nature of active engagement and not to
extra time spent on a given topic. Figure 1, taken from Laws et al.,
shows that active engagement methods surpass traditional instruc-
tion for improving conceptual understanding of basic physics con-
cepts. The differences are quite significant. Taken together, the
studies of Hake et al., Redish et al. and Laws et al. provide consider-
able support for active engagement methods, particularly for ad-
dressing students’ fundamental misconceptions. The importance of
addressing student misconceptions has recently been recognized as
an essential element of effective teaching [42]. 

In summary, considerable support exists for the core elements of
active learning. Introducing activity into lectures can significantly
improve recall of information while extensive evidence supports the
benefits of student engagement. 

B. Collaborative Learning
The central element of collaborative learning is collaborative vs.

individual work and the analysis therefore focuses on how collabora-
tion influences learning outcomes. The results of existing meta-stud-
ies on this question are consistent. In a review of 90 years of research,
Johnson, Johnson and Smith found that cooperation improved learn-
ing outcomes relative to individual work across the board [12]. Simi-
lar results were found in an updated study by the same authors [13]
that looked at 168 studies between 1924 and 1997. Springer et al.
[43] found similar results looking at 37 studies of students in science,
mathematics, engineering and technology. Reported results for each
of these studies are shown in Table 1, using effect sizes to show the
impact of collaboration on a range of learning outcomes. 

What do these results mean in real terms instead of effect sizes,
which are sometimes difficult to interpret? With respect to academic
achievement, the lowest of the three studies cited would move a
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Figure 1. Active-engagement vs. traditional instruction for im-
proving students’ conceptual understanding of basic physics concepts
(taken from Laws et al., 1999)

Table 1. Collaborative vs. individualistic learning: Reported effect size of the improvement in different learning outcomes. 

student from the 50th to the 70th percentile on an exam. In absolute
terms, this change is consistent with raising a student’s grade from
75 to 81, given classical assumptions about grade distributions.*
With respect to retention, the results suggest that collaboration re-
duces attrition in technical programs by 22 percent, a significant
finding when technical programs are struggling to attract and retain
students. Furthermore, some evidence suggests that collaboration is
particularly effective for improving retention of traditionally under-
represented groups [44, 45]. 

A related question of practical interest is whether the benefits of
group work improve with frequency. Springer et al. looked specifical-
ly at the effect of incorporating small, medium and large amounts of
group work on achievement and found the positive effect sizes associ-
ated with low, medium and high amount of time in groups to be 0.52,
0.73 and 0.53, respectively. That is, the highest benefit was found for
medium time in groups. In contrast, more time spent in groups did
produce the highest effect on promoting positive student attitudes,
with low, medium and high amount of time in groups having effect
sizes of 0.37, 0.26, and 0.77, respectively. Springer et al. note that the
attitudinal results were based on a relatively small number of studies. 

In summary, a number of meta-analyses support the premise
that collaboration “works” for promoting a broad range of student
learning outcomes. In particular, collaboration enhances academic
achievement, student attitudes, and student retention. The magni-
tude, consistency and relevance of these results strongly suggest that
engineering faculty promote student collaboration in their courses. 

C. Cooperative Learning
At its core, cooperative learning is based on the premise that co-

operation is more effective than competition among students for
producing positive learning outcomes. This is examined in Table 2. 

The reported results are consistently positive. Indeed, looking at
high quality studies with good internal validity, the already large ef-
fect size of 0.67 shown in Table 2 for academic achievement in-
creases to 0.88. In real terms, this would increase a student’s exam
score from 75 to 85 in the “classic” example cited previously, though
of course this specific result is dependent on the assumed grade dis-
tribution. As seen in Table 2, cooperation also promotes interper-
sonal relationships, improves social support and fosters self-esteem. 

Another issue of interest to engineering faculty is that coopera-
tive learning provides a natural environment in which to promote

effective teamwork and interpersonal skills. For engineering faculty,
the need to develop these skills in their students is reflected by the
ABET engineering criteria. Employers frequently identify team
skills as a critical gap in the preparation of engineering students.
Since practice is a precondition of learning any skill, it is difficult to
argue that individual work in traditional classes does anything to
develop team skills. 

Whether cooperative learning effectively develops interpersonal
skills is another question. Part of the difficulty in answering that
question stems from how one defines and measures team skills.
Still, there is reason to think that cooperative learning is effective in
this area. Johnson et al. [12, 13] recommend explicitly training stu-
dents in the skills needed to be effective team members when using
cooperative learning groups. It is reasonable to assume that the op-
portunity to practice interpersonal skills coupled with explicit in-
structions in these skills is more effective than traditional instruction
that emphasizes individual learning and generally has no explicit in-
struction in teamwork. There is also empirical evidence to support
this conclusion. Johnson and Johnson report that social skills tend
to increase more within cooperative rather than competitive or indi-
vidual situations [46]. Terenzini et al. [47] show that students re-
port increased team skills as a result of cooperative learning. In addi-
tion, Panitz [48] cites a number of benefits of cooperative learning
for developing the interpersonal skills required for effective team-
work. 

In summary, there is broad empirical support for the central
premise of cooperative learning, that cooperation is more effective
than competition for promoting a range of positive learning out-
comes. These results include enhanced academic achievement and a
number of attitudinal outcomes. In addition, cooperative learning
provides a natural environment in which to enhance interpersonal
skills and there are rational arguments and evidence to show the ef-
fectiveness of cooperation in this regard. 

D. Problem-Based Learning 
As mentioned in Section II of this paper, the first step of deter-

mining whether an educational approach works is clarifying exactly
what the approach is. Unfortunately, while there is agreement on
the general definition of PBL, implementation varies widely.
Woods et al. [16], for example, discuss several variations of PBL. 

“Once a problem has been posed, different instructional methods may be
used to facilitate the subsequent learning process: lecturing, instructor-
facilitated discussion, guided decision making, or cooperative learning. As
part of the problem-solving process, student groups can be assigned to

July 2004 Journal of Engineering Education 5

*Calculated using an effect size of 0.5, a mean of 75 and a normalized grade dis-
tribution where the top 10 percent of students receive a 90 or higher (an A) and the
bottom 10 percent receive a 60 or lower (an F). 

Table 2. Collaborative vs. competitive learning: Reported effect size of the improvement in different learning outcomes. M. Prince, “Does active learning work? A review of  the research.” J. Eng. Education 93(3), 223- 241, 2004.
http://www4.ncsu.edu/unity/lockers/users/f/felder/public/Papers/Prince_AL.pdf
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Problem-Based Learning

complete any of the learning tasks listed above, either in or out of class. In the
latter case, three approaches may be adopted to help the groups stay on track
and to monitor their progress: (1) give the groups written feedback after each
task; (2) assign a tutor or teaching assistant to each group, or (3) create fully
autonomous, self-assessed “tutorless” groups.”

The large variation in PBL practices makes the analysis of its ef-
fectiveness more complex. Many studies comparing PBL to tradi-
tional programs are simply not talking about the same thing. For
meta-studies of PBL to show any significant effect compared to tra-
ditional programs, the signal from the common elements of PBL
would have to be greater than the noise produced by differences in
the implementation of both PBL and the traditional curricula.
Given the huge variation in PBL practices, not to mention differ-
ences in traditional programs, readers should not be surprised if no
consistent results emerge from meta-studies that group together
different PBL methods. 

Despite this, there is at least one generally accepted finding that
emerges from the literature, which is that PBL produces positive
student attitudes. Vernon and Blake [19] looking at 35 studies from
1970 to 1992 for medical programs found that PBL produced a sig-
nificant effective size (0.55) for improved student attitudes and
opinions about their programs. Albanese and Mitchell [20] similar-
ly found that students and faculty generally prefer the PBL ap-
proach. Norman and Schmidt [18] argue “PBL does provide a
more challenging, motivating and enjoyable approach to education.
That may be a sufficient raison d’etre, providing the cost of the im-
plementation is not too great.” Note that these and most of the re-
sults reported in this section come from studies of medical students,
for whom PBL has been widely used. While PBL has been used in
undergraduate engineering programs [49, 50] there is very little
data available for its effectiveness with this population of students. 

Beyond producing positive student attitudes, the effects of PBL
are less generally accepted, though other supporting data do exist.
Vernon and Blake [19], for example, present evidence that there is a
statistically significant improvement of PBL on students’ clinical
performance with an effect size of 0.28. However, Colliver [22]
points out that this is influenced strongly by one outlying study with
a positive effect size of 2.11, which skews the data. There is also evi-
dence that PBL improves the long-term retention of knowledge
compared to traditional instruction [51–53]. Evidence also suggests
that PBL promotes better study habits among students. As one
might expect from an approach that requires more independence
from students, PBL has frequently been shown to increase library

use, textbook reading, class attendance and studying for meaning
rather than simple recall [19, 20, 53, 54].

We have already discussed the problems with meta-studies that
compare non-uniform and inconsistently defined educational inter-
ventions. Such studies are easily prone to factors that obscure re-
sults. The approach for handling this difficulty with active, collabo-
rative and cooperative learning was to identify the central element
of the approach and to focus on this rather than on implementation
methods. That is more difficult to do with PBL since it is not clear
that one or two core elements exist. PBL is active, engages students
and is generally collaborative, all of which are supported by our pre-
vious analysis. It is also inductive, generally self-directed, and often
includes explicit training in necessary skills. Can one or two ele-
ments be identified as common or decisive? 

Norman and Schmidt [18] provide one way around the difficul-
ty by identifying several components of PBL in order to show how
they impact learning outcomes. Their results are shown in Table 3,
taken directly from Norman and Schmidt using the summary of
meta-studies provided by Lipsey and Wilson [17]. The measured
learning outcome for all educational studies cited by Lipsey and
Wilson was academic achievement. 

Norman and Schmidt present this table to illustrate how differ-
ent elements of PBL have different effects on learning outcomes.
However, the substantive findings of Table 3 are also worth high-
lighting for faculty interested in adopting PBL because there seems
to be considerable agreement on what works and does not work in
PBL.

Looking first at the negative effects, there is a significant nega-
tive effect size using PBL with non-expert tutors. This finding is
consistent with some of the literature on helping students make the
transition from novice to expert problem solvers. Research compar-
ing experts to novices in a given field has demonstrated that becom-
ing an expert is not just a matter of “good thinking” [42]. Instead,
research has demonstrated the necessity for experts to have both a
deep and broad foundation of factual knowledge in their fields. The
same appears to be true for tutors in PBL. 

There is also a small negative effect associated with both self-
paced and self-directed learning. This result is consistent with the
findings of Albanese and Mitchell [20] on the effect of PBL on test
results. In seven out of ten cases they found that students in PBL
programs scored lower than students in traditional programs on
tests of basic science. However, in three out of ten cases, PBL
students actually scored higher. Albanese and Mitchell note that
these three PBL programs were more “directive” than others,

6 Journal of Engineering Education July 2004

Table 3. Effect sizes associated with various aspects of problem-based learning.

M. Prince, “Does active learning work? A review of  the research.” J. Eng. Education 93(3), 223- 241, 2004.
http://www4.ncsu.edu/unity/lockers/users/f/felder/public/Papers/Prince_AL.pdf
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Active Learning in STEM

Heterogeneity analyses indicated no statistically significant
variation among experiments based on the STEM discipline of
the course in question, with respect to either examination scores
(Fig. 2A; Q = 910.537, df = 7, P = 0.160) or failure rates (Fig. 2B;
Q = 11.73, df = 6, P = 0.068). In every discipline with more than
10 experiments that met the admission criteria for the meta-
analysis, average effect sizes were statistically significant for
either examination scores or failure rates or both (Fig. 2, Figs.
S2 and S3, and Tables S1A and S2A). Thus, the data indicate
that active learning increases student performance across the
STEM disciplines.
For the data on examinations and other assessments, a het-

erogeneity analysis indicated that average effect sizes were lower
when the outcome variable was an instructor-written course ex-
amination as opposed to performance on a concept inventory
(Fig. 3A and Table S1B; Q = 10.731, df = 1, P << 0.001). Al-
though student achievement was higher under active learning for
both types of assessments, we hypothesize that the difference in
gains for examinations versus concept inventories may be due to
the two types of assessments testing qualitatively different cogni-
tive skills. This explanation is consistent with previous research

indicating that active learning has a greater impact on student
mastery of higher- versus lower-level cognitive skills (6–9), and
the recognition that most concept inventories are designed to
diagnose known misconceptions, in contrast to course examinations
that emphasize content mastery or the ability to solve quantitative
problems (10). Most concept inventories also undergo testing for
validity, reliability, and readability.
Heterogeneity analyses indicated significant variation in terms

of course size, with active learning having the highest impact
on courses with 50 or fewer students (Fig. 3B and Table S1C;
Q = 6.726, df = 2, P = 0.035; Fig. S4). Effect sizes were sta-
tistically significant for all three categories of class size, how-
ever, indicating that active learning benefitted students in
medium (51–110 students) or large (>110 students) class sizes
as well.
When we metaanalyzed the data by course type and course

level, we found no statistically significant difference in active
learning’s effect size when comparing (i) courses for majors
versus nonmajors (Q = 0.045, df = 1, P = 0.883; Table S1D), or
(ii) introductory versus upper-division courses (Q = 0.046, df = 1,
P = 0.829; Tables S1E and S2D).

Fig. 1. Changes in failure rate. (A) Data plotted as percent change in failure rate in the same course, under active learning versus lecturing. The mean change
(12%) is indicated by the dashed vertical line. (B) Kernel density plots of failure rates under active learning and under lecturing. The mean failure rates under
each classroom type (21.8% and 33.8%) are shown by dashed vertical lines.

Fig. 2. Effect sizes by discipline. (A) Data on examination scores, concept inventories, or other assessments. (B) Data on failure rates. Numbers below data
points indicate the number of independent studies; horizontal lines are 95% confidence intervals.

Freeman et al. PNAS | June 10, 2014 | vol. 111 | no. 23 | 8411
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Metaanalysis of  225 studies
• 158 studies: average 0.47 

SDs better on CIs/exams
• 67 studies: average failure 

rate dropped from 33.8% to 
21.8% with active learning

S. Freeman et al., “Active learning increases student performance in science, engineering, and mathematics,” 
Proceedings of  the National Academy of  Sciences 111(23), 8410- 8415, 2014.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4060654/pdf/pnas.201319030.pdf
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Active Learning in CS 450
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M. Kirkpatrick and S. Prins, “Using the Readiness Assurance Process and metacognition in an Operating 
Systems course,” ITiCSE, 2015.
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Terminology Detour

Active learning
• Requires students to engage in meaningful activities

Collaborative learning
• Students work together toward common goal

Cooperative learning
• Like collaborative, but individual assessment

Flipped classroom
• Delivers content outside of  classroom

Problem-based learning
• Relevant problems used to provide context

Team-based learning
• A specific teaching strategy designed by Larry Michaelsen
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Survey

On a scrap of  paper, respond to the following question:

What is your biggest concern about adopting an active 
learning pedagogy in your course(s)?
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First reading
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Question

Which of  the following statements best summarizes the 
relationship between pedagogy and the gender gap in physics?

A. There is a small gender gap on the pretest, and the 
performance gap increases in traditional lecture.

B. Courses with interactive structures yield greater 
performance gains from the pretest to the posttest among 
women than men.

C. Cooperative learning courses improve women students’ 
confidence, but show equal performance gains from 
pretest to posttest among men and women.

Thursday, June 4, 15
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Closing the Gender Gap

PI can eliminate gender gap in physics
• T: traditional lectures
• IE: interactive lectures
• IE+: interactive assignments, lectures, tutorials

Cooperative learning closes the 
gender gap
• Pretest scores were 10% 

points higher for men
• Gap persisted with lecture 

alone
• Posttest results for 

cooperative classes were 
almost equal

E. Mazur, “The scientific approach to teaching: Research as a basis for course design,” keynote/plenary
talk at the International Computing Education Research Conference (ICER), 2011.
http://mazur.harvard.edu/search-talks.php?function=display&rowid=1712
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Closing the Gender Gap 100
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Traditional lectures leave 
women behind
• Women tend to have 

smaller performance gains

Cooperative learning improves 
gains for women
• ...but men improve as well

E. Mazur, “The scientific approach to teaching: Research as a basis for course design,” keynote/plenary
talk at the International Computing Education Research Conference (ICER), 2011.
http://mazur.harvard.edu/search-talks.php?function=display&rowid=1712
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Question

When in-class demonstrations were studied, which group of  
students did the worst in the sense that they missed the most 
points?

A. Students who did not observe a demo
B. Students who only observed a demo
C. Students who predicted the outcome before it occured
D. Students who discussed the outcome afterward
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Demos and Engagement

Performance and understanding increase with engagement
• Those who only observe sometimes learn it wrong
• Those who discuss show clearer reasoning and provide 

partially correct answers

mode correct balances no clear 

no demo 31% 53% 42% 

observe 42% 55% 42% 

predict 41% 65% 32% 

discuss 46% 85% 15%
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Confusion and Understanding

“Please tell us briefly what points of  reading you found most 
difficult or confusing.”
• “Nothing was difficult or confusing.”
• “I found the explanation inadequate. I don’t understand the 

reasoning that led to the conclusion.”
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JiTT and PI

Just-in-time teaching (JiTT)
• Developed at IUPUI, Davidson College, U.S. Air Force Academy
• Goals: increase learning during class time, enhance motivation, encourage 

preparation, allow faculty to adapt to student needs
• Key features:
• Online warm-up quizzes and puzzles (<24 hours before class)
• Mini-lectures (~10 minutes)
• Active classroom with exercises, worksheets, discussions, demos
• Exit tickets

Peer Instruction
• Created by Eric Mazur (Harvard)
• Augment class with ConcepTests
• Expose common misconceptions
• Think-vote-pair-revote pattern
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Question

Which classification(s) best describe JiTT and PI?

A. Active learning
B. Collaborative learning
C. Cooperative learning
D. Flipped classroom
E. Problem-based learning
F. Team-based learning
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POGIL and TBL

Process-oriented guided inquiry learning (POGIL)
• Developed by Richard S. Moog and colleagues (Franklin & Marshall, 

Stony Brook)
• Goals: teach process skills through inquiry-based learning
• Key features:
• Teams with assigned roles
• Carefully structured activities to build up to a concept

Team-based learning (TBL)
• Created by Larry Michaelsen
• Goals: work cooperatively to apply concepts to solve significant 

problems
• Very specific structure for course with 5-7 modules
• Permanent, instructor-assigned groups
• iRAT/tRAT - preparatory tests of  reading understanding
• 4 S’s - Significant problem, same problem, specific choice, 

simultaneous reporting
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TBL Module Structure

 

 

1 

The Essential Elements of Team-Based Learning 
Adapted from Chapter 1 of Michaelsen, L., Sweet, M. & Parmalee, D. (2009) 
Team-Based Learning: Small Group Learning’s Next Big Step.  New Directions in 
Teaching and Learning, 7-27.  

 
Team-Based Learning (TBL) probably relies on small-group interaction more heavily than 

any other commonly-used strategy instructional in post-secondary education (e.g. for 
comparative discussion of different approaches, see Fink, 2002, 2004, Johnson, Johnson & 
Smith, 2007; Millis & Cottell, 1998, Michaelsen, Peterson & Sweet, 2009).  This conclusion is 
based on three facts.  First, with TBL, group work is central to both exposing students to and 
enhancing their ability to apply the course content.  Second, with TBL, the vast majority of class 
time is used for group work.  Third, courses taught with TBL typically involve multiple group 
assignments that are specifically designed and sequenced to both improve learning and promote 
the development of self-managed learning teams.  

This chapter begins with a very brief overview of TBL to ground readers in the basics so 
they can most benefit from the detailed discussions that follow.  Next we discuss the four 
essential elements of TBL, and then walk through the steps required to implement TBL.  Finally, 
we examine some of the benefits that students, administrators and faculty can expect from a 
successful implementation of TBL.   
A Broad Overview of TBL 

The primary learning objective in TBL is to go beyond simply “covering” content and 
focus on ensuring that students have the opportunity to practice using course concepts to solve 
problems. Thus, TBL is designed to provide students with both conceptual and procedural 
knowledge (e.g., Krathwohl, 2002) and, although some time in the TBL classroom is spent on 
ensuring that students master the course content, the vast majority of class time is used for team 
assignments that focus on using course content to solve the kinds of problems that students are 
likely to face at some point in the future.  Figure 1 outlines generally how time in one unit of a 
TBL course is organized. 
 

 
 In a TBL course, students are strategically organized into permanent groups (for the 
entire term) and the course content is organized into major units (typically 5-7). Before any in-
class content work, students must study assigned materials because each unit begins with the 
Readiness Assurance Process (RAP).  The RAP consists of a short test (over the key ideas from 
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POGIL Handout
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iRAT and tRAT
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TBL Module Structure

 

 

1 

The Essential Elements of Team-Based Learning 
Adapted from Chapter 1 of Michaelsen, L., Sweet, M. & Parmalee, D. (2009) 
Team-Based Learning: Small Group Learning’s Next Big Step.  New Directions in 
Teaching and Learning, 7-27.  

 
Team-Based Learning (TBL) probably relies on small-group interaction more heavily than 

any other commonly-used strategy instructional in post-secondary education (e.g. for 
comparative discussion of different approaches, see Fink, 2002, 2004, Johnson, Johnson & 
Smith, 2007; Millis & Cottell, 1998, Michaelsen, Peterson & Sweet, 2009).  This conclusion is 
based on three facts.  First, with TBL, group work is central to both exposing students to and 
enhancing their ability to apply the course content.  Second, with TBL, the vast majority of class 
time is used for group work.  Third, courses taught with TBL typically involve multiple group 
assignments that are specifically designed and sequenced to both improve learning and promote 
the development of self-managed learning teams.  

This chapter begins with a very brief overview of TBL to ground readers in the basics so 
they can most benefit from the detailed discussions that follow.  Next we discuss the four 
essential elements of TBL, and then walk through the steps required to implement TBL.  Finally, 
we examine some of the benefits that students, administrators and faculty can expect from a 
successful implementation of TBL.   
A Broad Overview of TBL 

The primary learning objective in TBL is to go beyond simply “covering” content and 
focus on ensuring that students have the opportunity to practice using course concepts to solve 
problems. Thus, TBL is designed to provide students with both conceptual and procedural 
knowledge (e.g., Krathwohl, 2002) and, although some time in the TBL classroom is spent on 
ensuring that students master the course content, the vast majority of class time is used for team 
assignments that focus on using course content to solve the kinds of problems that students are 
likely to face at some point in the future.  Figure 1 outlines generally how time in one unit of a 
TBL course is organized. 
 

 
 In a TBL course, students are strategically organized into permanent groups (for the 
entire term) and the course content is organized into major units (typically 5-7). Before any in-
class content work, students must study assigned materials because each unit begins with the 
Readiness Assurance Process (RAP).  The RAP consists of a short test (over the key ideas from 
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TBL Handout
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PLTL and PBL

Peer-led team learning (PLTL)
• Developed by David K. Gosser (CUNY) and others
• Recruit and train peers from recent classes
• Course instructors design materials used during weekly peer workshops
• Goals: build community of  practitioners, identify and address 

misconceptions quickly, give advanced students practice

Problem-based learning (PBL)
• Use relevant problems to provide context for learning
• No clear instructional pattern or strategy
• Literature is inconsistent in use
• Evidence is dependent on definition, which varies
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Reflection and Exit Ticket
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Resources

Process-oriented guided inquiry learning (POGIL)
• http://pogil.org/

Team-based learning (TBL)
• L. Michaelsen, A.B. Knight, L.D. Fink, Team-Based Learning: A 

Transformative Use of  Small Groups in College Teaching, 2004.
• http://learntbl.ca/

Peer Instruction (PI)
• E. Mazur, Peer Instruction: A User’s Manual, 1996.
• http://mazur.harvard.edu/research/detailspage.php?rowid=8

Just-in-Time Teaching (JiTT)
• G. Novak and A. Gavrin, Just-In-Time Teaching: Blending Active Learning with 

Web Technology, 1999.
• http://jittdl.physics.iupui.edu/jitt/
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