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We tested the hypothesis that students in psychology of women
classes would perform better on materials covered by multi-
ple-choice exams when the first author presented these materials
with active learning versus lecture, autonomous readings, and
video presentations alone. Across 3 classes, we coded exam items
according to how the instructor presented relevant materials and
recorded classwide performance. Both between and within
classes, students’ performances were better on items testing mate-
rials covered with active learning techniques compared to other
formats. These data provide empirical support for the efficacy of
active learning techniques.

Active learning is a buzz phrase that captures the teaching
technique promoted by learner-centered as opposed to con-
tent-centered instruction (Halonen, Brown-Anderson, &
McKeachie, 2002). Active learning is “anything that in-
volves students in doing things and thinking about the things
they are doing” (Bonwell & Eison, 1991, p. 2). The Commit-
tee on Developments in the Science of Learning (Bransford,
Brown, & Cocking, 2000) further refined this broad defini-
tion to emphasize the importance for students to control
their learning, and Mayer (2004) highlighted the importance
of structured, guided discovery. What makes active learning
fundamentally active is the cognitive processing demanded
to find patterns in materials provided, organize these patterns
into meaningful clusters, understand under what conditions
this knowledge is useful, and retrieve it fluently (Bransford et
al., 2000). Active learning thus goes beyond the simple avail-
ability of information to facilitate students’ self-discovery of
knowledge (Mathie et al., 1993) and consequent perfor-
mance (Butler, Phillmann, & Smart, 2001; Lake, 2000;
Lonka & Ahola, 1995; Schwartz & Bransford, 1998).

McKeachie (2002) designated discussion as the prototypic
method for active learning, although others have expanded
this operationalization to include visually based instruction,
writing in class, problem solving, computer-based instruc-
tion, cooperative learning, debates, drama, role playing, sim-
ulations, games, and peer teaching (Sivan, Leung, Woon, &
Kember, 2000). Teaching of Psychology offers many examples
of these techniques, and some articles provide empirical evi-
dence of their effectiveness toward promoting students’
learning (e.g., Butler et al., 2001). However, we know of no
study to date that combined a variety of active learning tech-
niques to explore their overall effectiveness relative to
nonactive learning approaches. We designed this study to be-
gin to fill this gap.

In this study, we compared students’ performance on the
same multiple-choice exam items across psychology of
women classes taught in the spring semesters of 2001, 2002,
and 2003. Across these three classes, the same instructor (the
first author) using the same text moved toward devoting
more classroom time to active learning and relied increas-
ingly on students’ autonomous textbook reading and peer
learning to cover some materials. We hypothesized that both
within and between classes, classes’ exam performance would
improve when the instructor presented course materials us-
ing active learning compared to other techniques. Given our
progression toward more active learning across the 3-year pe-
riod studied, we used the most recently taught class (2003) as
the base, tracking changes from 2001 to 2003 as well as from
2002 to 2003.

Often instructors hesitate to move toward expanded in-
clusion of active learning approaches in their classes because
classroom coverage of some course content is lost. Although
active learning, as we broadly define it here, need not use
much classroom time, it was clear across these classes that as
active learning coverage increased, the instructor depended
more heavily on autonomous textbook readings. She was
concerned that this change in instructional approach might
result in poorer performance on exam materials not covered
in class. Therefore in 2003, the instructor formed in-class stu-
dent teams that she encouraged to work together both inside
and outside class time. This structure draws on peer teaching
and learning, which depends on students to learn from other
students who share their level of expertise (see Johnson,
Maruyama, Johnson, Nelson, & Skon, 1981; Nelson, 1996).
Given these supports, we predicted that students would per-
form equally well on identical items covered by lecture during
the prior year but subsequently left unmentioned in class with
coverage only through textbook readings. To test this hy-
pothesis, we examined class performance on a subset of exam
items that tested materials covered in lecture in classes prior
to 2003 then only in readings in 2003.

Method

Participants

Participants were 45 students in 2001 (33 White women, 3
African American women, 1 other; 5 White men, 3 African
American men), 37 in 2002 (26, 4, 0; 6, 1, respectively), and
38 in 2003 (30, 4, 2; 2, 0, respectively) enrolled in a 400-level
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undergraduate psychology of women class at a large, public
university taught by the first author and requiring Yoder
(1999, 2003) as the text. The expertise of the instructor argu-
ably was stable across the 3 years as she had taught this course
regularly for the past 11 years and had 24 years of teaching
experience as of 2001. The majority of students were women
(82% in 2001, 81% in 2002, and 95% in 2003), but the classes
did not differ significantly in their proportions of women,
χ2(2, N = 120) = 3.65, p = .16. The representation of Afri-
can American students in each class (13%, 14%, and 16%,
respectively) was consistent with the proportion across the
university (15%). The mean grade point average (GPA) of
the three classes did not differ (M = 3.03, SD = .60; M =
3.18, SD = .53; M = 3.04, SD = .50, respectively), F(2, 104)
= .79, p = .46. The majority of students in each class majored
in an area within arts and sciences (64%, 73%, and 76%, re-
spectively), and they were upper level students (82%, 93%,
and 84%, respectively).

Procedure

We obtained class GPAs without identifying individuals
and secured institutional research board approval to use ag-
gregated class data. We archived all data and coded retro-
spectively; at the time of instruction, there were no plans to
conduct this study so that experimenter effects from the in-
structor–researcher were unlikely. To compare the 2001 class
with 2003 and again the 2002 class with 2003, we created two
4 × 2 mixed designs, with four presentation patterns serving
as a between-items variable and aggregated class perfor-
mance on each item across the compared classes as a
within-items, repeated measure. Note that the unit of analy-
sis was exam items, not students. Thus the major variables of
interest were (a) classwide performance (proportion of cor-
rect answers) on identical multiple-choice items used repeat-
edly across classes and (b) a preliminary coding by the
instructor of presentation method for materials relevant to
each exam question within each class (active learning, lec-
ture, readings only, or video without discussion). To do this
initial coding, the first author drew heavily on detailed re-
cords of class plans she maintained for each of the three
classes as support materials for revisions of her textbook.

Content coverage using active learning techniques, ex-
clusively or in addition to lecture, readings, and videos,
ranged from brief to extended discussions of materials
classwide or in small groups, exercises, simulations, and
demonstrations as well as completion and discussion of rele-
vant measurement scales (e.g., the Objectified Body Con-
sciousness Scale; McKinley & Hyde, 1996). We coded
materials as book only when these materials were not dis-
cussed in class. Video presentations involved the presenta-
tion of audiovisual materials without follow-up discussion
(video presentations preceded or followed by active discus-
sion as examples of active learning). Across all three
classes, to facilitate students’ preparations, students re-
ceived study guides, which outlined the materials to be cov-
ered, in advance of exams.

This coding of presentation style was only the first step to-
ward creating four levels of the independent variable of inter-

est, that is, change in style across classes using the same exam
items. Two experimental conditions involved exam items (a)
for which the instructor changed from nonactive learning
(combining lecture, book only, and video only) to having at
least some active learning component for those materials in
the subsequent class and (b) that drew on active learning in
classes being compared. We also created two control condi-
tions wherein materials (c) employed the same specific
nonactive learning approach in both classes (e.g., lecture in
both) or (d) used a different nonactive learning strategy
across classes (e.g., lecture in the first class and readings only
in the next class). These control conditions examined un-
changed and changed presentation techniques, respectively,
appropriately paralleling the two experimental conditions
but without any active learning component. This design and
its cell sizes appear in Table 1.

In 2001, the instructor used two 20-item exams, with 38 of
these 40 items being repeated in the next 2 years. In both
2002 and 2003, students completed three 40-item exams, of
which 105 of the 120 items were repeated.1 Engagement in
active learning increased across the three classes with 13% (5
of 39 items) of exam items in 2001 testing materials pre-
sented via active learning, 20% (22 of 108 items) in 2002,
and 27% (29 of 108 items) in 2003. Commensurate with this
shifting emphasis, reliance on lecture declined (77% or 30
items; 35% or 38 items; 19% or 21 items, respectively) and re-
liance on autonomous readings increased (7% or 3 items;
36% or 39 items; 48% or 52 items, respectively). Each year
represented a significant shift toward greater reliance on ac-
tive learning compared to the other presentation styles com-
bined, 2001 to 2002: χ2(1, N = 39) = 12.90, p < .001,
Cramer’s φ= .58; 2002 to 2003: χ2(1, N = 108) = 49.82, p <
.001, Cramer’s φ = .68.

To check on the comparability of exam items used to
test materials covered with active versus the other learn-
ing approaches, we further coded exam items using an up-
dated revision of Bloom’s taxonomy (Anderson &
Krathwohl, 2001). Higher levels of learning (coded 1)
were tapped by items that required application, analysis,
evaluation, or synthesis in contrast to knowledge or rote
memorization and basic understanding (coded 0). Across
all three classes, the proportion of items classified as higher
(68% to 69% of all items within each class) and lower level
was the same for active and other learning items: 2001:
χ2(1, N = 39) = .31, p = .58; 2002: χ2(1, N = 108) = .001,
p = .97; 2003: χ2(1, N = 108) = .004, p = .95. These com-
parisons suggest that exam items were of similar difficulty
across presentation styles and tapped similar levels of cog-
nitive processing of information.
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1Four items were excluded: From 2001 to 2003, one item shifted
from active learning to lecture; from 2002 to 2003, one item changed
from active learning to lecture and two items changed from active
learning to book only. Other assessment techniques used included
student presentations, short essay exam questions, and papers, but
we did not analyze these. The use of multiple-choice questions cre-
ates a more stable test of the hypotheses. The focus of these addi-
tional assignments was parallel across classes so that their impact, if
any, would be similar.


















Results

To test for performance changes across 2001 to 2003, we
used a mixed-design ANOVA that explored changes in ag-
gregate class performance across the 2 years (the
within-items variable) within each of the four item categories
(between-item variable). The predicted interaction of perfor-
mance changes across presentation patterns was significant,
Hotelling’s F(3, 34) = 4.56, p = .009, η2 = .29. As shown in
Table 1 (across rows), this interaction occurred due to im-
proved performance within those items testing materials
where presentations shifted toward active learning, t(8) =
3.03, p = .016, r = .79. In contrast, exam performance across
these two classes remained stable within the other three pre-
sentation categories. Looking within classes (Table 1’s subto-
tal columns), students in 2001 scored better on the 4 items
taught with active learning techniques than on the other 34
items, t(35.8) = 5.84, p < .001, η2 = .11, with less variance in
scores for the active learning items, F(1, 36) = 5.81, p = .02.
Students in 2003 performed similarly on active compared to
nonactive learning items repeated from the 2001 class, t(36)
= 1.62, p = .11.

Turning to comparisons of the 2002 with the 2003 class,
again the expected interaction occurred, Hotelling’s F(3,
101) = 6.27, p < .001, η2 = .16 (see Table 1). The follow-up
analyses replicated the same pattern of findings outlined for
the 2001 and 2003 class comparisons. In contrast to
across-class performance, which remained stable within con-
sistently active learning or nonactive learning presentations
of materials, students scored higher on exam items where we
replaced nonactive learning presentations with active learn-
ing ones, t(9) = 3.23, p = .01, r = .77. Like the 2001 class,
students in the 2002 class scored higher on items covering
materials taught with active learning techniques than on
those items taught using nonactive learning, t(43.3) = 3.48,
p = .001, η2 = .06, again with less variance among active
learning items, F(1, 103) = 6.49, p = .01. Using the items re-
peated from 2002 to 2003, we found a subtotal difference be-

tween active and nonactive learning item performance in
2003 favoring the 29 active learning items, t(79.1) = 2.71, p
= .008, η2 = .05, again with lower variance among active
learning items, F(1, 103) = 7.39, p = .008.

Finally, to explore our speculation that, with compensa-
tory supports, lost lecture coverage need not impede exam
performance, we compared performances between classes on
items covered by lecture previously but presented in 2003
only through textbook readings. Considering 12 such items
from 2001 (M = .77, SD = .12) to 2003 (M = .77, SD = .12),
no differences appeared, t(11) = .19, p = .86, r = .75. The
same was true on the different set of 13 items changed from
lecture to book-only reading from 2002 (M = .73, SD = .11)
to 2003 (M = .71, SD = .18), t(12) = .35, p = .73, r = .65.

Discussion

The patterns across the data analyses are clear and gener-
ally consistent: Both within a class and between classes,
classes scored higher and less variably on items testing mate-
rials presented via active learning compared to lecture, au-
tonomous readings, or video without discussion coverage.
The one exception occurred with items from 2001 repeated
in 2003 for which students’ better performance on actively
learned materials was in the expected direction but did not
reach statistical significance. In contrast, classes of students
with similar GPAs scored comparably on items when presen-
tation techniques were similar, suggesting that differences in
students did not account for differences in test performance.
Between-class comparisons kept the items and the materials
covered constant, reducing the plausibility of explanations
involving the variable difficulty of materials and items (also
supported by analyses showing item comparability across
Bloom’s levels of learning). The patterns of data were repli-
cated across comparisons of two sets of classes, arguing for
some generalizability of the results across different classes.
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Table 1. Proportion Correct on Repeated Exam Items As a Function of Presentation Pattern

2001 to 2003 2002 to 2003

2001 Class 2003 Class 2002 Class 2003 Class

M SD M SD na M SD M SD na

Nonactive then active
learning .63a .26 .79b .16 9 .64a .22 .79b .11 10

Both active learning .92a .02 .93a .02 4 .85a .12 .82a .13 19
Same nonactive

learning .77a .14 .74a .17 11 .74a .21 .72a .20 61
Different nonactive

learning .77a .18 .77a .11 14 .75a .19 .74a .18 15
Subtotal active

learning .92 .02 .84 .15 — .85 .12 .81 .13 —
n = 4 n = 13 — n = 19 n = 29 —

Subtotal nonactive
learning .73 .18 .75 .14 — .73 .20 .72 .20 —

n = 34 n = 25 — n = 86 n = 76 —
Total .75 .18 .79 .15 38 .75 .19 .75 .18 105

Note. The subtotals combine active or nonactive items within year. Different subscripts across classes (i.e., across rows) indicate significant
mean differences identified by post hoc t tests.
aRepresents the number of repeated exam items.



Using a much more limited set of exam items, our findings
suggest that lost classroom coverage because of greater time
devoted to active learning techniques need not negatively af-
fect students’ performance. Advocates for active learning
(e.g., Bransford et al., 2000) might argue that the
metacognitive framework, begun in class through active
learning, might carry over to direct subsequent learning. This
carry-over is exactly what Schwartz and Bransford (1998) in-
tended to demonstrate when their active learning experi-
mental condition followed students’ active case analysis with
lecture and reading. Their data did show deeper learning for
these active learners whose understanding of subsequent ma-
terials was likely affected by their prior experiences with case
analyses, but further research is needed to tease apart the im-
pacts of lecture and readings as subsequent support materials.
Our data, although limited, are consistent with the argument
that materials not covered in class, but rather left to inde-
pendent coverage outside class through assigned readings,
need not be sacrificed and indeed may be compensated for by
prior metacognition.

A liability of much quasi-experimental field research ex-
ploring the effectiveness of teaching techniques is the inabil-
ity of researchers to randomly assign students to classes and
include multiple instructors in each condition. Exam items
and the materials they cover vary in their difficulty, and
classes of students differ along many uncontrolled dimen-
sions. Although the level of learning tapped by each exam
item, as well as class GPA data, helped rule out some of these
common alternative explanations, this study remains open to
some of these threats to both its internal and external valid-
ity. Students self-selected into classes, and a single instructor
was involved throughout (although she coded exam items
retrospectively with the help of detailed class notes to mini-
mize potential experimenter effects). However, patterns in
the data, the replication of these patterns across two class
pairings, and several companion comparisons of students’
performance strengthen our conviction about the validity of
our conclusion that active learning presentations enhanced
students’ performance on multiple-choice exams.

For instructors, the obvious implications of these findings
are to target some class materials for active learning ap-
proaches and to employ supported readings in place of lecture
for some topics. As in this study, decisions about when and
how to present materials remain the prerogative of instruc-
tors and rest heavily on instructors’ confidence in the quality
and clarity of assigned readings. Deciding when to use any
learning technique requires that instructors continually ask
themselves what is most important in the materials they are
covering and seek out information from students about
which points remain muddled for them. (Item analyses of ex-
ams also may identify trouble areas, and indeed in this study,
the instructor identified and targeted materials for active
learning interventions that these data analyses subsequently
identified as low scoring.) Because students’ capability for re-
membering information is limited, encouraging instructors to
identify, then target, the most central points in course mate-
rials is an essential step toward effectively exploiting all learn-
ing techniques.

Another key step is to expand one’s arsenal of active learn-
ing techniques. The definition we used, “anything that in-
volves students in doing things and thinking about the things

they are doing” (Bonwell & Eison, 1991, p. 2), opens up a
wide array of possibilities. These approaches can range from
elaborate demonstrations, involving full class periods and
structured activities, to simple extensions of techniques al-
ready used, such as lectures and videos. In addition to a rich
array of specific creative and tested possibilities offered in
Teaching of Psychology, there are some simple general parame-
ters instructors might consider.

For example, following videos or lectures with minute pa-
pers (Angelo & Cross, 1993), where students jot down the
most valuable thing they just learned and what remains mud-
dled (then they can share these with their peer team or the
class as a whole), can identify students’ misunderstandings as
well as coalesce their knowledge (Butler et al., 2001). Having
students discover patterns in individual cases prior to a lec-
ture prepares students to better predict the results of research
studies (Schwartz & Bransford, 1998), suggesting that discus-
sion and discovery prior to lecture or reading may prepare
students to learn more. Framing discussions, both in small
peer groups and among the class overall, using
thought-provoking questions (see King, 1995) is another
technique to encourage students’ engagement. Completing a
measurement scale can make a subsequent lecture more per-
sonally meaningful for students and encourages them to
think critically and concretely about the measure and its un-
derlying construct. Psychology classes offer especially rich
and meaningful materials from which instructors readily can
encourage more active learning in their classes, and our data
argue that doing so will enhance classes’ performance.
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The Pedagogical Value of Experimental Participation
Paired With Course Content

Michelle Ceynar Rosell, Danielle M. Beck, Katie E. Luther, Kelly M. Goedert,
Wendelyn J. Shore, and Dana D. Anderson
Pacific Lutheran University

This study investigated the educational value of research participa-
tion by assessing the accuracy of student perceptions regarding the
scientific status and methodology of psychology at 3 times during a
semester: during the first week, following introductory and meth-
odology lectures, and at the end of the term. Students’ understand-
ing of contemporary psychology and research procedures improved
across the term. Findings indicate that students’ increased under-
standing of psychological research procedures may be due to their
participation in research in addition to course content.

Two goals that appear to be germane to most introductory
psychology courses are that students gain an understanding
of (a) the breadth of contemporary psychology and (b) the
scientific methods psychologists employ. College students
taking their first psychology course often have misinformed
opinions about psychology based on exposure to the popular
media. For example, the prevalence of psychological televi-
sion talk shows and self-help books, in addition to the iconic
status of Sigmund Freud as representative of the field of psy-

chology, might lead students to overestimate the extent to
which psychology is a clinical field that relies on armchair ob-
servation methods (Stanovich, 1986). Often, teaching stu-
dents to appreciate contemporary psychology necessitates
attempting to correct these popular misconceptions
(McKeachie, 1960; Vaughan, 1977). Indeed, several instruc-
tors explicitly mention on their syllabi that one of the goals of
the course is to debunk popular myths regarding psychology
(Project Syllabus, 2003), and correcting common opinions
based on media misinformation is an avowed objective of
popular introductory texts (e.g., Wade & Tavris, 2003) and
supplements (e.g., Stanovich, 1986).

Does the common practice of requiring introductory stu-
dents to participate in research help to meet these pedagogi-
cal goals of introductory psychology classes? Sieber and Saks
(1989) found that 74% of the universities they surveyed used
a participant pool, 93% of which recruited participants from
introductory courses. Universities often claim educational
value as the rationale for requiring introductory psychology
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