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Active Processing via Write-to-Learn
Assignments: Learning and Retention
Benefits in Introductory Psychology

Karla J. Gingerich1, Julie M. Bugg2, Sue R. Doe1,
Christopher A. Rowland1, Tracy L. Richards1,
Sara Anne Tompkins1, and Mark A. McDaniel2

Abstract
This study evaluated brief, in-class write-to-learn assignments as a tool for promoting learning and retention in large, introductory
psychology courses. A within-subjects (student) design was used with assignment of concepts to write-to-learn and copy (control)
conditions counterbalanced across sections for each instructor. Students performed better on exam questions that pertained to
concepts they actively wrote about than those that pertained to conceptual information they copied from an instructor’s slide. On
a retention test taken approximately 8.5 weeks after the course, students continued to perform better on write-to-learn con-
cepts than on copied concepts. The findings suggest that write-to-learn assignments facilitate active processing of lecture material,
which produces modest benefits for learning and retention of key, conceptual knowledge.

Keywords
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Many instructors adopt techniques that encourage students to

actively learn rather than passively listen during lectures

(Bonwell, 1996). One such technique, in-class write-to-learn

assignments (WTLs), is becoming increasingly popular in large

introductory psychology courses. The emphasis of WTLs is on

the process of reaching understanding through writing and not

on performing or simply communicating what has already been

learned (Bean, 1996; Elbow, 1997; Emig, 1977; Wade, 1995).

WTLs are undoubtedly a practical and useful approach to facil-

itating active engagement, including in large courses. What is

less certain, however, is whether active engagement via WTLs

translates into better understanding (learning) of course material

as assessed via exam performance. Moreover, there are no cur-

rent studies that speak to the question of whether WTLs facilitate

retention of course material beyond the semester’s end. The pur-

pose of this study was to address these important questions.

A WTL may prompt students to generate an original example,

evaluate a research finding, or apply a concept to a real-world

situation. WTLs may be planned but can also be done sponta-

neously in response to a discussion point or to emphasize parti-

cularly troublesome concepts. One practical advantage of

WTLs is that they are completed in just a few minutes of class

time (Angelo & Cross, 1993; Lefton, 2005). A second advantage,

especially when considering their use in large courses, is that

they do not require a significant time commitment on the part

of a grader (Nevid, Pastva, & McClelland, 2012). A few points

may be awarded for participation, but WTLs do not have to be

assigned a grade because the emphasis is not on performance. Thus,

even in classes that include hundreds of students, WTLs offer

all students the opportunity to actively engage with key concepts.

There is some evidence that minute papers, which require stu-

dents to synthesize material by writing a response to a general

question (e.g., what is the most important thing you learned in

today’s class?), are associated with better learning of material

than simply asking students to think about the material at least

when administered in smaller recitation sections that accompany

a large introductory psychology course (Drabick, Weisberg,

Paul, & Bubier, 2007). There is also evidence for a learning ben-

efit related to the in-class writing of ‘‘microthemes,’’ which

prompt students to think critically about and apply lecture mate-

rial and which are graded for content (Stewart, Myers, & Cully,

2010). However, this benefit has been established only in small

(14–20 students) sections of psychology of women courses.

Moreover, the microthemes required approximately 12 min of

class time, leaving open the question of whether brief in-class

WTLs would similarly yield a learning benefit.
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There are few studies to date that have examined whether

there are measurable benefits of using in-class WTLs in the

brief format that is frequently used in large courses such as

Introductory Psychology (see Merek, Christopher, Koenig,

& Reinhart, 2005, for an evaluation of out-of-class writing

assignments). In one study, Butler, Phillmann, and Smart

(2001) found mixed evidence for learning benefits for short,

in-class WTLs—most exam questions were not responded

to more accurately by students in the section who completed

the writing assignment than in the section who did not. How-

ever, about 25% of the exam questions revealed a WTL ben-

efit. More recently, Nevid, Pastva, and McClelland (2012)

found improved exam performance for concepts that students

wrote about during 16 in-class WTLs (which were assessed

via 16 exam questions throughout the semester) compared

to concepts they did not write about (i.e., 195 concepts that

were unrelated to the student writings and for which there was

an exam question).

The current study sought to examine whether brief WTLs

produce a learning benefit in large introductory psychology

classes, a benefit for which mixed evidence currently exists

(Butler et al., 2001; Nevid et al., 2012), and evaluate whether

the benefit reflects the active-learning processes that WTL

assignments promote or is instead attributable to other theore-

tically less pertinent factors. For example, as Nevid et al.

(2012) acknowledged, the WTL benefit they found might be

attributable to the additional time and effort spent on the con-

cept rather than to the writing process itself, an explanation that

could similarly account for WTL or WTL-like benefits in stud-

ies that employed between-subject (student) designs (Butler

et al., 2001; Drabick et al., 2007; Stewart et al., 2010). The

WTL benefit in all prior studies could also be accounted for

simply by in-class exposure to relevant content (i.e., content

that was deemed important by the instructor and tested at a later

point) during the WTL because the control conditions were not

equated for exposure. Alternatively, WTL and related (e.g., use

of microthemes) benefits could reflect active-learning pro-

cesses such as deeper engagement with material via application

of concepts or generation of conceptually relevant information,

processes that have been associated with enhanced retention in

laboratory settings (Craik & Lockhart, 1972; McDaniel, Wad-

dill, & Einstein, 1988; Slamecka & Graff, 1978).

To more clearly delineate the role of active-learning pro-

cesses in WTL benefits, we conducted an ecologically valid

experiment with several important design features. First, we

implemented a stronger control condition than used in prior stud-

ies. The control condition required that students spend an equiv-

alent amount of time writing about the same concept as students

in the WTL condition, but importantly the writing was in the

form of copying from an instructor-provided slide and not active

processing of the concept. Thus, the WTL and control conditions

differed in the extent to which the writing promoted active-learn-

ing processes (e.g., self-generation of examples, applications, or

related conceptual information) but were equated with respect to

exposure to and in-class time spent with relevant conceptual

content. As an example, consider the sample WTL prompts from

our study shown in the Appendix. To respond to the WTL

prompt, students actively generated relevant information about

a concept and/or actively applied the concept by generating new

examples. By contrast, to respond to the copy prompts, students

simply wrote word for word the relevant conceptual information

that was provided by the instructor. Second, we manipulated

condition (WTL vs. Control) within subjects (students), and

importantly, counterbalanced assignment of concepts to WTL

or control conditions across two sections of each instructor’s

course (see Table 1). This ensured that each concept served in

both conditions, thereby controlling for concept difficulty, con-

cept interest, clarity/richness of lecture material pertaining to a

concept, and so on, factors that were not controlled for in prior

studies (Butler et al., 2001; Drabick et al., 2007; Nevid et al.,

2012; Stewart et al., 2010).

This study additionally examined the novel question of

whether any learning benefit produced by the WTLs would

be evident beyond the semester’s end (see Stewart et al.,

2010, for a retention benefit related to microtheme writing,

with retention defined as performance on multiple choice ques-

tions administered during Week 10, which assessed knowledge

of material covered in Weeks 2 through 7 of a course).This

question is practically important, given some departments’

administration of comprehensive exams to graduating seniors,

students’ desire to perform well on the Psych GRE and retain

relevant knowledge for graduate school or employment pur-

poses, and broader concerns about the value of a college edu-

cation, including its assessment (e.g., Arom & Roksa, 2011).

Method

Participants

Nine hundred twenty-four students consented to participate in

the study in the fall of 2011. Participants were enrolled in six

sections of Introductory Psychology at a large state university,

with section sizes ranging from 95 to 171 students. The major-

ity of students were female (~60%). Most (80%) were freshmen,

but each section included students of every level. All partici-

pants were nonpsychology majors; a wide variety of majors

were represented.

Three instructors each taught two sections of Introductory

Psychology. Two of the instructors were faculty with primary

teaching responsibilities and one was a third-year doctoral stu-

dent with previous teaching experience. The instructors used

the same textbook, and their basic course requirements and

content schedule were the same.

Design and Procedure

Twelve times during the semester, students in all six sections

completed an in-class WTL assignment. The WTL assignments

were designed to give students the opportunity to write about a

concept in a way that would deepen their understanding of it.

For example, when learning about independent and dependent

variables, students were asked to write an original idea for an

experiment (in a sentence or two), labeling the independent and
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dependent variables. They were then asked to write a sentence

that captured the distinction between independent and depen-

dent variables. Students were given a few minutes to write.

Each instructor also gave 12 copy (control) assignments in

each section over the course of the semester such that a total

of 12 in-class WTLs and 12 in-class copy assignments were

administered (see Appendix for sample assignments). The in-

class copy assignments consisted of students copying concept

information from the instructor’s slides for approximately the

same length of time as students were given to generate answers

to WTLs. For example, for the independent and dependent

variables concept, students copied the following: ‘‘An indepen-

dent variable is the experimental factor that is manipulated. It is

the variable whose effect is being studied. It should be defined

operationally. The dependent variable may change in response

to manipulation of the independent variable. It is the outcome

factor, and it should also be defined operationally. For exam-

ple: An experimenter demonstrates that the IQ scores of 8-

year-olds are higher for children who were breast fed in infancy

compared to children who were given formula. The indepen-

dent variable is type of milk. The dependent variable is IQ at

age 8.’’ Critically, assignment of a particular concept to either

the WTL or copy (control) condition was counterbalanced

across sections for each instructor. For example, when an

instructor’s Section 1 class completed a WTL on independent

and dependent variables, her Section 2 class copied informa-

tion about that concept. Students in this instructor’s Section 2

then completed a WTL on a different concept from the same

module of the text (i.e., positive and negative correlations),

while students in Section 1 copied the material. As shown in

Table 1, this means that all concepts served in both the WTL

and copy conditions. There are three advantages of this design.

First, it allows for a within-subject (student) comparison of the

WTL and copy conditions, thereby minimizing subject-related

differences (e.g., commitment to class and studying outside of

class time) that might exist if the conditions were compared

between classes or groups of students. Second, instructor char-

acteristics that could affect learning of a particular concept,

such as clarity of lecture material, richness of content, and

degree of engagement, are balanced across the two conditions.

Third, it controls for variation in the difficulty, interest, and so

on, of particular concepts because each concept appears in both

the WTL and the copy conditions.

The WTL assignments (in total) counted for 1% of the stu-

dent’s grade. Instructors wrote their own exams as usual, but all

instructors’ exams included one standardized multiple-choice

question (written by the first author) for each WTL concept

as well as each copy concept. These questions appeared on the

unit exams that followed the WTL or copy activity in class, as

they normally would (less than 4 weeks after presentation of

the material in class), thus allowing comparison of exam ques-

tion performance for WTL and copied concepts. The dependent

measure was exam performance for the WTL and copied con-

cepts aggregated across all semester exams.

Table 1. Scheme Used for Counterbalancing of Concepts 1a Through 12b Within Each Instructor Across the WTL and Copied Conditions.

Instructor 1 Instructor 2 Instructor 3

Section 1 Section 2 Section 1 Section 2 Section 1 Section 2

1a: IVs/DVs WTL Copied Copied WTL WTL Copied
1b: Pos/neg correlations Copied WTL WTL Copied Copied WTL
2a: Limbic areas Copied WTL WTL Copied Copied WTL
2b: Language areas WTL Copied Copied WTL WTL Copied
3a: Evolutionary Psych critique Copied WTL WTL Copied Copied WTL
3b: Genetic research critique WTL Copied Copied WTL WTL Copied
4a: Piaget’s stages WTL Copied Copied WTL WTL Copied
4b: Parenting styles Copied WTL WTL Copied Copied WTL
5a: Top-down/bottom-up processes Copied WTL WTL Copied Copied WTL
5b: Sensory thresholds WTL Copied Copied WTL WTL Copied
6a: Pos/neg reinforcement WTL Copied Copied WTL WTL Copied
6b: Schedules of reinforcement Copied WTL WTL Copied Copied WTL
7a: Serial position effect Copied WTL WTL Copied Copied WTL
7b: Spacing effect WTL Copied Copied WTL WTL Copied
8a: Forgetting curve WTL Copied Copied WTL WTL Copied
8b: Proactive/retro. interference Copied WTL WTL Copied Copied WTL
9a: Rationalization Copied WTL WTL Copied Copied WTL
9b: Reaction formation WTL Copied Copied WTL WTL Copied
10a: Characteristics of disorders WTL Copied Copied WTL WTL Copied
10b: Attributions in depression Copied WTL WTL Copied Copied WTL
11a: Cognitive dissonance Copied WTL WTL Copied Copied WTL
11b: Persuasion WTL Copied Copied WTL WTL Copied
12a: Deindividuation WTL Copied Copied WTL WTL Copied
12b: Groupthink Copied WTL WTL Copied Copied WTL

Note. IVs ¼ independent variables; DVs ¼ dependent variables; WTL ¼ write-to-learn assignment; Pos ¼ positive; Neg ¼ negative.
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During the final week, instructors notified students that they

would be contacted via e-mail in approximately 6 weeks about

taking a follow-up test. To examine retention of the effects of

WTLs versus copied concepts, students were given the opportu-

nity to answer 24 multiple-choice questions on the 12 concepts

for which they had completed WTLs and the 12 concepts for

which they had simply copied information from slides in their

fall course. Students accessed the retention test via a link that

instructors distributed to students. Upon logging on to Qualtrics

to complete the test, students indicated consent to participate in

the retention test and were asked not to consult their notes or text

and to complete the test independently. Although we cannot be

certain that students adhered to these instructions, fall semester

grades had already been assigned and the retention test did not

contribute to any subsequent assessment of a student’s perfor-

mance. Students were permitted to log on and take the test at any

point during a 12-day period, and a reminder was sent 3 days

before the survey closed. Students took the retention test approx-

imately 8 to 9 weeks (depending on the precise date of a student’s

final exam and when they elected to take the retention test within

the 12-day interval) following completion of the Introductory

Psychology course. As an incentive for participation, students

were entered in a raffle to win an iPad and an iPod. Five hundred

fifty-three (60%) students completed the retention test.

Results

Data from 87 participants were excluded because these partici-

pants did not complete one or more exams. Data from an addi-

tional 21 participants were excluded because they skipped

exam questions pertaining to the WTL or copied concepts or

did not clearly bubble an answer to these questions. Data from

816 participants remained.

Learning Assessment (Exam Performance During
Semester)

A dependent t-test indicated a learning benefit associated with

the WTL assignments, t(815) ¼ �6.50, p < .001. Exam perfor-

mance (mean proportion correct) was significantly higher in

the WTL condition (M ¼ .72, SD ¼ .17) as compared to the

copy (control) condition (M ¼ .68, SD ¼ .16).1 The effect size

was in the small range, Cohen’s d ¼ .24.

In a subsequent exploratory analysis, we examined the rela-

tionship between the degree of benefit associated with WTLs

(relative to the copy condition) and initial exam performance.

One might predict that students who fair best on the initial

exam, which could be a proxy for commitment to success in the

course, would be those who achieve the greatest WTL benefit.

Alternatively, perhaps the more able students (those fairing

best on the initial exam) routinely engage in active processing

of all concepts, regardless of the instructor-assigned tasks; if so,

WTL benefits might be more prominent for the less able stu-

dents. However, neither of these possibilities emerged: There

was no relationship between initial exam performance and

WTL benefit when examined via correlation, r(814) ¼ .01,

p ¼ .76, or when examined via a grade (A, B, C, D, and F)

� condition (WTL vs. copy) analysis of variance, F(1, 811)

¼ .26, p ¼ .91 for the interaction term.

Retention Assessment

In the analysis of retention data, we included only those parti-

cipants who completed the retention test and whose data were

included in the learning assessment. Although the WTL benefit

(relative to the copy condition) was smaller on the retention

assessment (WTL: M ¼ .50, SD ¼ .19; copy: M ¼ .48, SD ¼
.19) than on the learning assessment, the benefit was statisti-

cally significant, t(506) ¼ �2.38, p ¼ .018 (Cohen’s d ¼ .11).2

Discussion

This study provided evidence that WTLs produce a modest (4%)

learning benefit in a large introductory psychology class. Perfor-

mance on exams administered during the semester was signifi-

cantly higher for WTL concepts than copied concepts. This

finding is consistent with the findings of Nevid et al. (2012) as

well as the select, positive evidence for a learning benefit shown

by Butler et al. (2001). However, these studies were limited in

drawing conclusions about the role of active-learning processes

stimulated by writing in producing the WTL benefit due to (a)

possible confounds such as exposure to and time spent writing

about relevant conceptual content and (b) differences in concept

difficulty and/or differences in students’ interest in written about

versus not written about concepts. Our study included several

notable design features that ruled out alternative explanations

of the WTL benefits, allowing us to conclude that the learning

benefit for WTL concepts was related to the active-learning pro-

cesses (e.g., generation and application) that they promoted and

not other factors. First, improving upon prior studies, we equated

exposure to, and in-class time spent with, relevant content across

the WTL and control (copy) conditions. Second, we used a

within-subject comparison of the WTL and copy conditions and

counterbalanced assignment of concepts to the WTL and copy

conditions within instructor (i.e., across sections for each instruc-

tor). In addition to those explanations described earlier, these fea-

tures rule out various alternative explanations of the WTL

benefit including the clarity and richness of lecture material per-

taining to WTL versus copied concepts, and between-group (stu-

dent) differences in motivation, time spent studying, and so on.

This study also demonstrated a small (2%) retention benefit

of WTLs for the retention of information learned during the

introductory psychology class *8.5 weeks after the course

ended (cf. Stewart et al., 2010). For concepts studied toward the

beginning of the semester, there could have been up to 5

months between the WTL and the retention test. That a very

simple strategy provided a small boost to retention of course

material is a novel and important finding. Future research

might examine whether the size of the WTL benefit on the

retention test would be increased if the sample consisted of psy-

chology majors, who may be more motivated to retain concep-

tual knowledge from an introductory psychology course.
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Neither the learning nor the retention benefit associated with

WTLs was large in an absolute sense. According to Cohen

(1988), the effect sizes were in the small range. These benefits

may, however, be meaningful given that a 4% learning benefit

translates to approximately one half of a letter grade improvement,

and a 2% retention benefit reflects approximately one fifth of a let-

ter grade. Whether the benefits observed here provide strong sup-

port for the adoption of WTLs is less certain. Some instructors

might consider adoption of an active-learning technique from the

perspective of a cost–benefit analysis, including a comparison of

the current technique to other empirically supported active pro-

cessing techniques. The benefits of the current technique were not

large but then neither were the costs (e.g., in-class and out-of-class

time for the WTL assignments). Daniel and Broida (2004) found

that some approaches to web-based quizzing, like that of in-class

quizzing, yielded benefits to exam performance relative to a con-

trol condition (see also McDaniel, Wildman, & Anderson, 2012).

To the extent that one has access to a web-based quizzing program

that handles administration and scoring, costs are comparably low.

At the same time, Daniel and Broida observed benefits that were

statistically larger than those found in this study, which might be

viewed as evidence in support of the adoption of quizzing instead

of WTLs. However, the control condition they used was a no-

exposure (quizzing) control unlike the control condition in this

study, which exposed students to the relevant concepts from the

WTL assignments. Accordingly, direct comparison of the magni-

tude of the active-learning benefits (above and beyond exposure

alone) between these studies is not decisive.

Still, instructors may wonder why the WTL benefits were not

larger in the current study, given the potency of active-learning

processes such as deep processing and generation in laboratory

contexts (e.g., Craik & Lockhart, 1972; McDaniel et al., 1988;

Slamecka & Graff, 1978). We note that the classroom setting is

substantially different from the laboratory, wherein the experi-

menter often uses arbitrary materials (e.g., word pairs) to which

participants have limited and controlled exposure (i.e., the only

difference between generate and control conditions is the fact that

answers were generated in one condition and were not in the other

condition). By contrast, in a psychology course, exposure to the

target material in both the experimental (i.e., WTL) and control

(i.e., copy) conditions is repeated, spaced, and elaborated

(through assigned reading, lectures, and students’ study activi-

ties); further, the target material can be meaningfully processed

and likely related to prior knowledge. These factors would plau-

sibly attenuate the magnitude of the active-learning effects found

in the more impoverished laboratory experiment. Indeed, as some

researchers have noted (Daniel & Poole, 2009), these complex-

ities of the classroom context suggest caution in extrapolating

from laboratory findings to the classroom. Thus, demonstrating

a WTL benefit in an ecologically valid context is important, with

the size of the benefit perhaps not so surprising. Converging with

our finding, a recent meta-analysis on write-to-learn interventions

in school settings similarly found a small, but positive effect

(Bangert-Drowns, Hurley, & Wilkinson, 2004).

A major strength of this study was its ecological validity.

From an experimental standpoint, however, choosing to

prioritize ecological validity meant that certain limitations were

present. One limitation is that attendance was not taken, as is the

normal procedure in these large classes. In theory, students

could have missed more days on which material was copied

than WTL days. However, it is reasonable to expect that

absences would be relatively balanced across the two conditions

in the very large sample used in this study. A second limitation

is that the WTLs and copy assignments were not assigned a let-

ter grade, which is a common practice when WTLs are used in

classroom contexts (Nevid et al., 2012). Consequently, it is pos-

sible that students may not have always fully completed the

assignments or may not have accurately done so. Of course,

concerns about accuracy pertain only to the WTL condition,

as it can be assumed that all students are capable of accurately

copying information from slides. It is possible that exposure to

relevant content may have actually favored the copy condition

because students in the WTL condition did not necessarily gen-

erate fully accurate responses. Accordingly, the size of the WTL

benefit is more impressive in light of this potential limitation to

the WTL implementation. And, as noted earlier, the current

implementation may be attractive to instructors because it

places little demands on their time (both in and out of class).

In sum, this study provided novel and important evidence

demonstrating small learning and retention benefits of WTLs in

a large Introductory Psychology class. An exciting direction for

future studies is to evaluate whether the bundling of WTL assign-

ments with other empirically supported active-learning strategies

(e.g., retrieval practice; Lyle & Crawford, 2011) would amplify

these benefits. Such studies will be important in determining

whether a multipronged approach more effectively promotes

active learning and the durable retention of conceptual knowledge.

Appendix

Concept 8a: Forgetting Curve

WTL: Even after encoding information well, it is some-

times still forgotten. 1. Draw the forgetting curve.

2. Explain (in writing) your drawing to someone

who has never heard of it. Why does it have this

particular shape?

Copy: ‘‘The Forgetting Curve: Ebbinghaus found that

most of the nonsense syllables he learned were

forgotten fairly rapidly. However, the small per-

centage of words he didn’t forget rapidly was

retained for quite a long time.’’

Concept 8b: Proactive/Retroactive Interference

WTL: Sometimes memory retrieval is interrupted because

we learn other material that is similar. Provide

(write out) a general definition and an original

example for both of these concepts: 1. Proactive

Interference, 2. Retroactive Interference.

Gingerich et al. 5
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Copy: ‘‘Proactive Interference: Retrieval of newer knowl-

edge is interrupted by something we had learned

previously. Retroactive Interference: Retrieval of

older knowledge is interrupted by something we

have learned more recently.’’
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Notes

1. Instructor 3’s course sections were relatively mismatched in size

(147 vs. 81 students with usable data) compared to the other two

instructor’s sections (138 vs. 155; 146 vs. 149). This means that

particular concepts were represented in the write-to-learn assign-

ment (WTL) condition disproportionately more frequently than the

copy condition, and for other concepts, the reverse was true. This

could be problematic if there were large differences in concept dif-

ficulty, interest, and so on. Importantly, if one limits the analysis to

Instructor 1 and 2’s sections, thereby providing a more closely

matched comparison of observations within the counterbalanced

WTL and copy conditions, the advantage for the WTL (M ¼ .71,

SD ¼ .17) condition over the copy condition (M ¼ .66, SD ¼ .

17) is still highly significant, t(586) ¼ �6.54, p < .001.

2. Because the retention test was administered online, the amount of

time participants took to complete the test varied considerably from

1 min to 1389 min. The mean was 26 min (approximately 1 min per

question) and the median was 11 min. Limiting the analysis to

those who took at least 5 minutes and no greater than 60 minutes,

or no greater than 30 minutes, did not change the magnitude, direc-

tion, or significance of the WTL retention benefit.

References

Angelo, T. A., & Cross, K. P. (1993). Classroom assessment tech-

niques: A handbook for college teachers (2nd ed.). San Francisco,

CA: Jossey-Bass.

Arom, R., & Roksa, J. (2011). Academically adrift: Limited learning

on college campuses. Chicago, IL: The University of Chicago

Press.

Bangert-Drowns, R. L., Hurley, M. M., & Wilkinson, B. (2004). The

effects of school-based writing-to-learn interventions on academic

achievement: A meta-analysis. Review of Educational Research,

74, 29–58.

Bean, J. (1996). Engaging ideas: The professor’s guide to integrating

writing, critical thinking, and active learning in the classroom. San

Francisco, CA: Jossey-Bass.

Bonwell, C. C. (1996). Enhancing the lecture: Revitalizing a tradi-

tional format. In T. E. Sutherland & C. C. Bonwell (Eds.), Using

active learning in college classes: A range of options for faculty

(pp. 31–44). San Francisco, CA: Jossey-Bass.

Butler, A., Phillmann, K., & Smart, L. (2001). Active learning within a

lecture: Assessing the impact of short, in-class writing exercises.

Teaching of Psychology, 28, 257–259.

Cohen, J. (1988). Statistical power analysis for the behavioral

sciences (2nd ed.). Hillsdale, NJ: Lawrence Earlbaum Associates.

Craik, F. I. M., & Lockhart, R. S. (1972). Levels of processing: A

framework for memory research. Journal of Verbal Learning and

Verbal Behavior, 11, 671–684.

Daniel, D. B., & Broida, J. (2004). Using web-based quizzing to

improve exam performance: Lessons learned. Teaching of Psy-

chology, 31, 207–208.

Daniel, D. B., & Poole, D. A. (2009). The ecology of pedagogy: How

collaborative research can prevent us from harming students. Per-

spectives on Psychological Science, 4, 91–96.

Drabick, D. A. G., Weisberg, R., Paul, L., & Bubier, J. L. (2007).

Keeping it short and sweet: Brief ungraded writing assignments

facilitate learning. Teaching of Psychology, 34, 172–176.

Elbow, P. (1997). High stakes and low stakes in assigning and

responding to writing. In M. D. Sorcinelli & P. Elbow (Eds.), Writ-

ing to learn: Strategies for assigning writing across the disciplines

(pp. 5–13). San Francisco, CA: Jossey-Bass.

Emig, J. (1977). Writing as a mode of learning. College Composition

and Communication, 28, 122–128.

Lefton, L. A. (2005). Low-technology, high-impact teaching tech-

niques. In B. Perlman, L. I. McCann, & W. Buskist (Eds.), Voices

of experience: Memorable talks from the national institute on the

teaching of psychology (pp. 145–153). Washington, DC: American

Psychological Society.

Lyle, K. B., & Crawford, N. A. (2011). Retrieving essential material at

the end of lectures improves performance on statistics exams.

Teaching of Psychology, 38, 94–97.

McDaniel, M. A., Waddill, P. J., & Einstein, G. O. (1988). A contex-

tual account of the generation effect: A three-factor theory. Journal

of Memory & Language, 27, 521–536.

McDaniel, M. A., Wildman, K., & Anderson, J. L. (2012). Using

quizzes to enhance summative-assessment performance in a

web-based class: An experimental study. Journal of Applied

Research in Memory and Cognition, 1, 18–26.

Merek, P., Christopher, A. N., Koenig, C. S., & Reinhart, D. F. (2005).

Writing exercises for introductory psychology. Teaching of Psy-

chology, 32, 244–246.

Nevid, J. S., Pastva, A., & McClelland, N. (2012). Writing-to-learn

assignments in introductory psychology: Is there a learning bene-

fit? Teaching of Psychology, 39, 272–275.

Slamecka, N. J., & Graf, P. (1978). The generation effect: Delineation

of a phenomenon. Journal of Experimental Psychology: Human

Learning & Memory, 4, 592–604.

Stewart, T. L., Myers, A. C., & Culley, M. R. (2010). Enhanced learn-

ing and retention through ‘‘writing to learn’’ in the psychology

classroom. Teaching of Psychology, 37, 46–49.

Wade, C. (1995). Using writing to develop and assess critical thinking.

Teaching of Psychology, 22, 24–28.

6 Teaching of Psychology

 by guest on September 14, 2014top.sagepub.comDownloaded from 

http://top.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


