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Abstract

This investigation tested the hypothesis of humor e¤ects on test anxiety to

improve test performance. A pretest-posttest control group design was em-

ployed to determine di¤erences between humorous and serious versions of

the same test content. One graduate biostatistics course of 98 students par-

ticipated. Based on three independent test administrations, ANCOVAs were

computed to isolate the e¤ects of humorous directions only, humorous items

only, and the combination of both on emotional/physiological and worry/

cognitive anxiety symptoms and biostatistics achievement. Humorous di-

rections had a statistically significant (p < .05) impact on constructed-

response item performance for the first test (descriptive statistics), with an

e¤ect size of .43. Multiple-choice test performance correlated negatively

with the two pre-anxiety subscales (r ¼ �.46, p < .001), explaining up to

21% of the variance. The limitations of very low pre-anxiety levels and

very high test performance precluded any other significant e¤ects. The con-

tributions of the humor technique used in the study and the value of measur-

ing situation-specific anxiety immediately before and after a real testing

condition were discussed.

Keywords: Humor; humor and test performance; humor in test items; test

anxiety.

1. Introduction

Test anxiety correlates negatively with test performance in college courses

(Cassady in press b; Hembree 1988; Musch and Broder 1999; Sarason
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1986). Students with high levels of test anxiety perform more poorly on

all exams than their low-anxiety counterparts. Cognitive test anxiety ac-

counts for approximately eight percent of the variance in student perfor-

mance (Cassady and Johnson 2002). This variance is irrelevant to the

construct being measured by a course test. Consequently, test anxiety rep-

resents a real threat to the validity of the achievement test scores used to

assigned letter grades.

Test anxiety refers to transitory apprehensive, uneasy, or nervous feel-

ings (a¤ect state) immediately before, during, and after taking a specific

test. For more than 30 years test anxiety research has concentrated on

two dimensions: emotionality, which is manifested in the form of physio-

logical symptoms, including rapid heart rate, nausea, dizziness, sweating,

and fatigue, and worry, which refers to cognitive concerns about test tak-

ing and performance, such as negative expectations, preoccupation with

performance, and potential consequences, which include the symptoms

of self-critical, fear of failing, overwhelmed, and ‘‘going blank’’ (De¤en-

bacher 1980; Hembree 1988; Morris et al. 1981). The distinction between

these dimensions and their impact on performance have been documented

(Benson and Tippets 1990; Everson et al. 1991; Hong 2001; Hong and

Karstensson 2002; Liebert and Morris 1967; Schwarzer 1984; Zeidner

and Nevo 1992).

Recently, however, research on process models of test anxiety has chal-

lenged the preceding classic perspective. Such models broaden the con-

ceptualization of test anxiety to include the patterns of behavior and

cognitive responses during three phases in the learning-testing cycle: test

preparation, test performance, and test reflection (Cassady in press a;

Cassady and Johnson 2002; Schutz and Davis 2000; Schwarzer and Jeru-

salem 1992; Zeidner 1998). The second phase is the focus of this study.

Given what is currently known about test anxiety (Zeidner 1998), what

steps can be taken to minimize its debilitating e¤ects on performance?

Typically, college or university counseling centers provide descriptions of

the problem and list helpful tips, hints, and methods to reduce it. But, as

educators, is there anything we can change in the tests themselves that

can decrease test anxiety? In the domains of research concentrating on

the psychological e¤ects of humor (Berk 2001, 2002, 2004a, 2004b; Lef-

court 2001) and humor in course tests (Berk 2000, 2002; McMorris et al.

1997), there is mounting evidence of the potential positive e¤ects of hu-

mor in the test directions and test items on reducing the symptoms of

anxiety just prior to, during, and after test taking.
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1.1. Psychological e¤ects of humor

Among the numerous psychological e¤ects of humor (Berk 2002), the one

most pertinent to the conditions of testing in a college classroom is the re-

duction of the negative emotional consequences of anxiety (Abel 2002;

Cann et al. 1999; Kuiper and Martin 1993, 1998; Kuiper et al. 2004; Ne-

zlek and Derks 2001; Yovetich et al. 1990). Feelings of fear and worry

take on new meaning when confronted with the testing experience. There

is probably no other time throughout an entire semester when those neg-

ative emotions are at their peak as when the students walk into a class to

take a test. Those emotions may even shoot o¤ the chart when they see

the test items.

The primary psychological function of humor is detachment. Psycho-

logical theorist Rollo May (1953: 61) stated that ‘‘Humor has the func-

tion of preserving the sense of self . . . It is the healthy way of feeling a

‘distance’ between one’s self and the problem, a way of standing o¤ and

looking at one’s problem with perspective’’. The humor allows students to

distance or detach themselves from the immediate threat—the TEST.

The humor can reduce the negative feelings that would normally occur

(Dixon 1980; Kuhlman 1984; O’Connell 1976). It also promotes a sense

of objectivity and empowerment over the testing situation. In other

words, humor can serve as an adaptive coping mechanism, and what

better time for that mechanism to kick in, than during a close encounter

of the testing kind? For a more detailed review of the psychological liter-

ature on humor, see Berk (2002) and Lefcourt (2001).

1.2. Humor in course tests

The empirical research on the e¤ects of humor in testing has been criti-

cally reviewed by McMorris et al. (1997). They found only nine investiga-

tions of humor in college testing. All were conducted with students in un-

dergraduate psychology classes. Seven used content-irrelevant humor in

multiple-choice items (one of those also included short answer items),

which is the most popular humor technique. It involves tacking humor

onto a serious test by adding humorous distracters to several items or

humorous items. The humor is irrelevant to the content of the test and

the outcomes being measured. The other studies used anagrams with

cartoons and humor in written dialogue between therapist and client.
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McMorris et al. (1997) concluded that for the criterion of test perfor-

mance, these studies provide insu‰cient and inconsistent evidence for us-

ing humor in tests to reduce anxiety and stress, and improve performance.

Only the research by Smith et al. (1971) and Hedl et al. (1981) reported

positive e¤ects of humor on anxiety and stress reduction, respectively,

and evidence of students’ self-reported preferences for humor.

Considering the limitations of many of the investigations and the

complexity of measuring interactions between humor in tests and other

variables, McMorris et al. (1997) rendered the following verdict:

Our own personal view at this juncture is to encourage the use of humor in tests,

especially if instruction has included use of humor, the test has either no time limit

or a very generous one, the humor is positive and constructive, the humor is ap-

propriate for the group, test takers come from the same culture as the item writer,

and the test developer feels comfortable in using humor. (McMorris et al. 1997:

295)

Since McMorris et al.’s (1997) review, there have been a few more

studies. In one investigation by Perlini et al. (1999), humor frequency in

the test items did not improve the test performance of highly test-anxious

students. However, further analyses suggested that individual di¤erences

in the use of humor as a coping strategy significantly predicted exam

scores. Another study by Bennett and Turner (2001) conducted over two

and a half years found no significant e¤ect from an additional humorous

‘‘E’’ alternative on multiple-choice test performance. Finally, in another

multiyear study surveying students’ self-perceptions about anxiety, 695

Johns Hopkins University undergraduate and graduate nursing students

in seventeen biostatistics courses (six undergraduate, eleven graduate)

over a six-year period indicated that humor was ‘‘very to extremely e¤ec-

tive’’ in decreasing their test anxiety and improving their test performance

(Berk 2000).

1.3. Humor’s link to test anxiety and performance

What is humor’s role in the context of the process models of test anxiety,

mentioned previously?

1. There is evidence that students with high test anxiety are less likely

to initiate e¤ective coping strategies that could boost their test
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performance levels (Onwuegbuzie and Daley 1996). Humor inserted

into the test can serve as a coping mechanism by reducing the nega-

tive emotional and worry symptoms of test anxiety.

2. Students with high test anxiety, but good study skills, can experience

the ‘‘anxiety blockage phenomenon,’’ where they report knowing the

information before the test, but when they entered the room to take

the test, the information mysteriously leaked out of their brains

(Covington and Omelich 1987). The anxiety interferes with students’

ability to retrieve information on demand once they open the test

(Bar-Tal et al. 1999; Cassady in press a; Cassady and Johnson 2002;

Mueller 1980; Naveh-Benjamin 1991). Humor on the cover of the test

booklet or in the test itself may depress anxiety levels to reduce this

blockage and retrieval processing failure that decrease performance.

3. High test anxious students encounter the perceived threat of the

during the first few moments of testing. This may skew their

judgments about the di‰culty of the test, which can prompt self-

deprecating thoughts, lack of concentration, and task-irrelevant

thinking (Sarason 1986; Schutz and Davis 2000; Schwarzer and Jeru-

salem 1992). The test threat can also impair students’ abilities to cope

with the test experience, as noted above. The attendant anxiety levels

can result in their failure to recall tasks and perform successfully on

basic knowledge-level as well as higher-order reasoning test items

(Cassady in press a). One of humor’s primary psychological functions

is to allow one to distance one’s self from an immediate threat or

aversive stimulus.

Humor’s role in all of the above is to tackle test anxiety directly by ef-

fectively reducing its negative emotional consequences. But where does

test performance fit into this hypothesis? The previous research suggests

that humor a¤ects performance indirectly by serving as a moderator

variable. As humor decreases students’ anxiety levels, their performance

levels will increase. That is the framework within which this study exam-

ines humor e¤ects on test anxiety and performance.

The aforementioned test anxiety studies have not measured the symp-

toms of anxiety immediately prior to and after testing. Can simply read-

ing humorous test directions knock anxiety levels down a notch or two to

eliminate retrieval blockage or ‘‘going blank’’? Can content-relevant hu-

mor, which is inserted into the actual content of di¤erent item formats,

such as multiple-choice and constructed-response, decrease the symptoms
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of anxiety? It is now time to answer these questions and submit these hu-

mor e¤ects to the rigor of a randomized trial.

The purpose of this study is to experimentally isolate the e¤ects of hu-

morous test directions and test items in reducing the anxiety students feel

as they enter the testing environment and that occurring during the test

itself. Can humor decrease test anxiety and, consequently, increase test

performance?

1.4. Hypotheses

This study will test the following hypotheses:

1. Students exposed to humorous test directions will exhibit significantly

lower anxiety and higher test performance than students exposed to

serious directions.

2. Students exposed to content-relevant humor in the test items will

exhibit significantly lower anxiety and higher test performance than

students exposed to serious items.

3. Students exposed to humorous test directions and items will exhibit

significantly lower anxiety and higher test performance than students

exposed to serious directions and items.

2. Method

2.1. Sample

Students participating in this investigation were volunteers from a

graduate biostatistics course at the Johns Hopkins University School of

Nursing. It is a required course for master’s degree and accelerated

second-degree baccalaureate students, although seniors in the traditional

baccalaureate program, master’s and doctoral students from the school of

public health, and special (non-degree) students also enroll. In total, 98

elected to take this course. The distribution by program was 31% tradi-

tional baccalaureate, 50% accelerated, 8% master’s (nursing), 8% master’s

(public health), and 3% special. The mean age was 27 with 90% of the

students female, 76% Caucasian, 10% African-American, 7% Asian, 4%

Hispanic, and 1% Native American.
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2.2. Research design

A pretest-posttest control group design was used to test the e¤ects of hu-

morous test directions, humorous items, and the combination of both on

test anxiety and test performance. Consistent with routine test adminis-

tration procedures over the past four years, all of the students in the

course were randomly split into two groups and then randomly assigned

to two lecture rooms for each of the three tests. The gender and ethnic

distributions for the total class were characteristic of each randomized

groupe two percent. Each room had a capacity of 110. The split allowed

students more space ‘‘to spread out’’ and also minimized temptations to

cheat.

The independent variables were types of test directions (humorous vs.

serious), items (humorous vs. serious), and test (totally humorous [direc-

tions & items] vs. totally serious). For each independent variable, two

new randomized groups were created with a new achievement test. Al-

though the same 98 students participated in each phase, the design was

structured as three separate studies. The dependent variables consisted of

test anxiety, measured by the Symptoms of Test Anxiety Scale (STAS),

which contained two subscales, and biostatistics achievement, measured

by three di¤erent tests administered at three di¤erent time points dur-

ing the course. The items were partitioned into multiple-choice and

constructed-response sections. The covariates or premeasures consisted

of algebra ability, measured by the Basic Algebra Proficiency (BAP) test,

and the pretest administrations of the STAS.

2.3. Instruments

Ten di¤erent instruments were employed in this study. One provided

baseline information on algebra ability. Three furnished baseline and

outcome measures of test anxiety. The other six tools consisted of two

versions of three di¤erent biostatistics tests. Each instrument is described

below.

Basic Algebra Proficiency (BAP). This short 10-item test measures the

specific algebra skills required in the computations of formulas used in

the statistics course. It was used previously in a study of humorous teach-

ing strategies in undergraduate and graduate biostatistics courses (Berk
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and Nanda 1998). Item di‰culties ranged from 70–94%, item-total r

ranged from .42–.66, and the coe‰cient alpha was .82 (n ¼ 152). In this

study, only one graduate biostatistics course with very high ability stu-

dents was selected. Six of the 10 original items were chosen based on the

item analysis: item di‰culties ranged 89–98%, item total r ranged .31–

.44, and coe‰cient alpha was .63 (n ¼ 89).

Symptoms of Test Anxiety Scale (STAS). Available scales of test anxiety

measure emotionality, worry, and, most recently, cognitive processes as-

sociated with test anxiety. They contain from 18 to 40 statements with di-

chotomous or polytomous response anchors and require 5 to 20 minutes

to complete. The most frequently used scales are the Test Anxiety Scale

(37 items) (Sarason 1980), Test Anxiety Inventory (20 items) (Spielberger

1980), Reactions to Tests Scale (40 items) (Sarason 1984), Revised Test

Anxiety Scale (18 items) (Benson et al. 1992), and Cognitive Test Anxiety

Scale (27 items) (Cassady and Johnson 2002). Unfortunately, the struc-

ture and length of these tools preclude their administration immediately

prior to or after a test; they are usually given a couple of days before a

test.

A new instrument was constructed for this study that could measure

the physiological/emotional and psychological/worry/cognitive dimen-

sions of test anxiety as students entered the classroom to take the test

and be completed within one to two minutes prior to being handed the

test. This Symptoms of Test Anxiety Scale (STAS) originally contained

two 20-item lists of signs and symptoms of test anxiety drawn systemati-

cally from the aforementioned scales and the descriptions of state and

trait test anxiety in the research (see Appendix A). The items consisted

of one or two words in checklist format. Students were asked simply to

check prior to the test ‘‘each characteristic related to taking this test that

describes you right now before you begin the test’’ and after the test ‘‘that

describes you right now after the test.’’ A check represented the presence

of a symptom and a blank, the absence, coded 1 or 0. This dichotomous

response mode was used instead of polytomous anchors that measured

the intensity of symptoms in order to facilitate ease and speed of re-

sponse. List 1 contained the physiological/emotional (PHYS) symptoms;

list 2 presented the psychological/cognitive (PSYCH) signs. The higher

the score on each list, the higher the level of anxiety.

Item and reliability analyses of this 40-item, dichotomous-response

scale were conducted for each test administration on pre-STAS data
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only. Di¤erent item statistics produced di¤erent PHYS and PSYCH sub-

scales at each administration (n ¼ 97):

Administration Subscale No. of Items Item-Total r Coe‰cient a

1 PHYS

PSYCH

6

10

.22–.45

.22–.55

.61

.61

2 PHYS

PSYCH

10

8

.22–.42

.37–.69

.64

.80

3 PHYS

PSYCH

10

11

.19–.44

.24–.59

.66

.70

Across the three administrations or versions of each subscale, there

were only two recurring PHYS symptoms (trembling hands and rapid

heart rate) and four PSYCH symptoms (worried, ‘‘going blank,’’ racing

thoughts, and panicky). There were seven items on the PHYS and eight

on the PSYCH subscale that appeared on two of the three versions. Three

PHYS items and five PSYCH items occurred only once.

The validity coe‰cients between each subscale pair were .22, .47, and

.66 for the three respective testings. The percentage of unexplained vari-

ance in each case (56–95%) suggested that the PHYS and PSYCH sub-

scales were measuring di¤erent types of anxiety.

Biostatistics Achievement. There were three statistics tests in the course

which were nonredundant in content coverage. They were weighted as

20%, 30%, and 50% for grading purposes. All tests were administered in

open-book, open-everything format with calculators required. It has been

found that students with high test anxiety are even outperformed on

open-book take home examinations (Benjamin et al. 1981). These statis-

tics tests were designed as power tests (rather than speed) so that all

students could finish in the allotted time. No memorization, knowledge

level items were included. The tests measured abilities to understand,

apply, analyze, and make statistical decisions as a researcher. The items

simulated research problem-solving with multiple-choice, matching, and

constructed-response formats. This achievement outcome variable was

measured with total score, multiple-choice (with matching) items subscore,

and constructed-response items subscore. The percentage of constructed-

response item points increased with the complexity of the statistics con-

tent on the three tests: Test 1 (CR ¼ 65%), Test 2 (CR ¼ 73%), and Test

3 (CR ¼ 80%).
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Test 1, administered after about one month of classes, covered fre-

quency distributions and graphs, levels of measurement, and measures of

central tendency and dispersion. There were 57 total raw score points

across all item formats: 20 for multiple-choice/matching and 37 for

constructed-response. Two versions of this test were administered: Test

1A, which contained serious directions and items, and Test 1B, which

had humorous directions on the cover, but serious items identical to those

on 1A. These humorous directions are shown below:

GENERAL DIRECTIONS

Sit down and make believe you’re at the beach.

Place the ANSWER SHEET somewhere in front of you but NOT

in the sand. Print your name, social security number, current blood

pressure and pulse rate, cholesterol level (HDL & LDL), triglicer-

ides, and test booklet number in the upper right corner. Read the

directions for marking your answers.

Answer all questions as best you can. There will be no penalty for

guessing, so guess away. You will have the entire class period to

complete the test, which means you have 1.25 minutes per question.

Pace yourself accordingly.

DO NOT begin the test until you are told to do. I am going to let

you sit here and sweat in the sun for about 30 minutes before letting

you start the test. You are allowed to breathe; but nothing else.

Watch out! Here comes a wave!

Test 2, administered a month later, measured z- and T-score transforma-

tions, Pearson correlation, six other types of correlation, simple linear

regression, and multiple regression. This test totalled 60 points: 16 for

multiple-choice/matching and 44 for constructed-response. Test 2A

was the all-serious version; Test 2B had serious directions, but content-

relevant humorous items throughout all sections. Content-relevant humor

is an integral part of the item content, not an add-on (content-irrelevant),

such as a choice E (see Berk 2000, 2002). Examples of humorous and

nonhumorous items are given in Appendix B.

Test 3, administered during one three-hour block on the last class of the

semester, assessed survey sampling statistics, power analysis, three t-tests,
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one-way analysis of variance and multiple comparison tests, and chi

square and related nonparametric statistics. All statistics were taught

and tested in the context of problem solving and complete experimental

design structures. There were 100 total points: 20 for multiple-choice/

matching and 80 for constructed-response. Test 3A was all serious; Test

3B contained humorous directions (di¤erent from Test 1B) and humorous

content-relevant items (similar in form, but di¤erent in substance from

those in Test 2B).

2.4. Procedures

A week before Test 1, the two randomized groups of students were an-

nounced in class and posted. The treatment-control conditions were ran-

domly assigned to the two groups. Two TAs and one TA and the profes-

sor administered all instruments in the two respective rooms following

these steps:

1. As students entered each classroom, a TA checked o¤ the student’s

name on the roster to make sure he or she was in the correct room

and then handed the student the pre-STAS. Completing the scale

was optional. The student received a half a bonus point on the test if

he or she consented to completing it. An additional half a point could

also be earned by completing the scale again on the last page of the

test.

2. As each student completed the scale and raised his or her hand, the

other TA or professor collected the scale, handed the student a test

booklet, and checked o¤ the student’s name on the class roster.

3. Once a student completed the test, he or she had the option of com-

pleting the scale on the last page of the test. When the test booklet

was turned in to a TA, she verified the scale completion (or not) and

checked o¤ the student’s name on the class roster.

This entire procedure was repeated for Tests 2 and 3. Even the ran-

domization was repeated to minimize any testing e¤ect or bias from

the humor treatment and to maximize the di¤erences and independence

of the three treatments. Each test administration represented a separate

study.

The administration schedule for all of the aforementioned tests and

scales at key points during the biostatistics course is summarized below:
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Course time Humor treatment Serious control

Class 1 BAP test BAP test

Test 1

(Descrip. Stat.)

Pre-STAS

Humorous Directions

Serious Items

Post-STAS

Pre-STAS

Serious Directions

Serious Items

Post-STAS

Test 2

(Corr/Regress)

Pre-STAS

Serious Directions

Humorous Items

Post-STAS

Pre-STAS

Serious Directions

Serious Items

Post-STAS

Test 3

(Exper. Design)

Pre-STAS

Humorous Directions

Humorous Items

Post-STAS

Pre-STAS

Serious Directions

Serious Items

Post-STAS

2.5. Statistical analyses

The pretest-posttest control group design was intended to isolate the

e¤ects of the three independent variables identified in Hypotheses 1.0,

2.0, and 3.0: (1) humorous vs. serious directions, (2) humorous vs. serious

test items, and (3) humorous vs. serious directions and items. Basic

Algebra Proficiency (BAP) and the pre-Symptoms of Test Anxiety Scale

(pre-STAS) served as covariates to adjust posttest means for any initial

between-group di¤erences, thereby increasing the precision of the com-

parisons. The pre-STAS PHYS and PSYCH subscales were used as sepa-

rate covariates in the analyses rather than being combined into one total

scale. This decision was based on the low validity coe‰cients between the

subscales, indicating that they may be measuring di¤erent types of anxi-

ety and, thereby, produce di¤erent e¤ects compared to their combination.

The dependent variables were Biostatistics Achievement total, multiple-

choice (MC) only, and constructed-response (CR) only on the three dif-

ferent tests and post-STAS.

The three hypotheses were tested with analyses of covariance (AN-

COVA). Since each hypothesis related to a separate study, there were

five ANCOVAs per study (two on anxiety and three on achievement).

The pre-STAS PHYS subscale served as the covariate for the post-STAS

PHYS subscale results in this pre-post design; the pre-STAS PSYCH sub-

scale served a parallel function for the post-STAT PSYCH results. The

remaining ANCOVAs tested the e¤ectiveness of humor as a moderator
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variable to improve achievement test performance. Since previous re-

search has indicated that test anxiety correlates negatively with test

performance, if the humor can decrease the students’ test anxiety, their

performance should increase.

Levene’s homogeneity of variance test was calculated to assess whether

the homogeneity of variance assumption was violated. Statistical power

for the F test for each analysis with an average n ¼ 49 per group,

a ¼ :05, and medium e¤ect size ¼ :50 standard deviation, was estimated

to be 80%.

3. Results

3.1. Preliminary analyses

First, the option given to each student to participate in each phase of the

study and receive a bonus point or not to participate resulted in 100%

participation. The bonus point for completing the pre- and post-anxiety

scale was insignificant out of the total number of points on each test and

the students’ very high levels of performance. No borderline grade was

inflated to the next higher grade on any of the tests as a result of the bo-

nus point. Consequently, that participation point had a negligible, if any,

e¤ect on the results.

Next, prior to computing the ANCOVAs to test the hypotheses, basic

descriptive statistics were calculated for all variables in the design, plus

Pearson correlation coe‰cients between the covariates and dependent

variables. Tables 1 and 2 display the unadjusted pretest and posttest

means and standard deviations and Levene’s statistics for homogeneity

of variance for the Symptoms of Test Anxiety subscales and Biostatistics

Achievement (posttest only) for humorous and serious test samples.

Table 1 indicates that the students were far from petrified as they began

and ended each test. Based on the number of symptoms (items) on each

subscale (shown in parentheses), pretest M anxiety for both samples

ranged from about .5–1.5 symptoms, but with relatively high stan-

dard deviations. PHYS and PSYCH anxiety was lowest entering Test 2

(correlation/regression) and highest entering Test 3 (final exam on exper-

imental design). More than 50% of each group had 0 anxiety on both sub-

scales prior to Tests 1 and 2. That percentage dipped to 39–42% before

the final.
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With the pretest anxiety levels so low, how much of a decrease could

possibly occur? All posttest Ms were less than one symptom and most, es-

pecially those after the first two test administrations, hovered above and

below .5 symptoms. Although several pretest Ms dropped by more than

50% or .5 symptoms on the posttest during Tests 1 and 3, these relative

changes are negligible compared to the possible symptom score on each

subscale. For the students in the two samples, pretest to posttest M anxi-

ety decreased from low to really low after each treatment, despite the

wide range of symptoms within each sample. The humorous test sample

exhibited consistently higher variances than the serious test sample for

Tests 1 and 3. Even the homogeneity of variance assumption on the pre-

subscale score was violated prior to the final exam. The lowest pretest and

posttest anxiety levels and variances were found for Test 2.

Table 2 shows the e¤ects of negligible test anxiety—very high mean

performance on every test with relatively low standard deviations. The

homogeneity of variance assumption was violated twice for the first test

only, on total score and constructed-response items.

Inasmuch as the unadjusted posttest between-sample mean di¤erences

appeared so small, how could the precision of the ANOVA compari-

sons be improved with covariates? The most appropriate choice for the

post-STAS was pre-STAS. The correlations between pretest and posttest

PHYS subscales for the three administrations ranged from .28–.51;

pretest and posttest PSYCH subscales ranged from .39–.54. These coef-

ficients were all statistically significant ( p < :05) and computed on the

Table 1. Anxiety: Unadjusted pre- and post-STASubscale means and standard deviations

and Levene’s homogeneity of variance test for humorous and serious test samples

Humorous test (n ¼ 49)c Serious test (n ¼ 49)dDependent

variable (items)
Pre-M (SD) Post-M (SD) Pre-M (SD) Post M (SD)

Levene’s

HV (Pre)

STAS 1

a. PHYS (6) .98 (1.35) .50 (.89) 1.02 (1.25) .37 (.57) .191

b. PSYCH (10) 1.08 (1.38) .63 (.93) .78 (1.30) .39 (.64) .16

STAS 2

a. PHYS (10) .67 (1.06) .67 (.88) .90 (1.43) .69 (.95) 1.08

b. PSYCH (8) .46 (1.18) .63 (1.21) .51 (1.28) .46 (.82) .11

STAS 3

a. PHYS (10) 1.59 (1.91) .94 (1.13) 1.02 (1.23) .69 (.72) 8.08b

b. PSYCH (11) 1.51 (2.10) .84 (1.26) 1.00 (1.20) .75 (1.00) 5.90a

Key: ap < :05; bp < :005; c(n ¼ 48) for STAS 2 results; d(n ¼ 48) for STAS 3 results.
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three control (serious test) groups only. Since the anxiety scale was ad-

ministered immediately prior to and after the test, the intervening time

to expect any changes from the humorous directions and/or items ranged

from 1.5–2 hours for the first two tests and 2–3 hours for the third.

The covariates for the Biostatistics Achievement comparisons were

supposed to be Basic Algebra Proficiency (BAP) and pre-STAS. The cor-

relations between BAP and the three achievement tests were too low (and

nonsignificant) to justify the use of algebra ability as a covariate. The rs

ranged from .13–.25 for Test 1, 0–.21 for Test 2, and 0–�.08 for Test 3.

The students scored so high on the test (M ¼ 5:51/6) that there was min-

imal variance (SD ¼ :98).

Instead, the covariates of choice were the pre-anxiety subscales. They

produced higher and negative correlations with test performance. The

highest significant correlations of PHYS and PSYCH with Biostatistics

Achievement were with the multiple-choice items on every test, except

one, the total score on Test 1. They ranged from �.19 to �.46. In other

words, consistent with previous findings (e.g., Hong and Karstensson

2002), pre-anxiety symptoms on both PHYS (emotionality) and PSYCH

(worry/cognitive) subscales correlated negatively with biostatistics test

performance. They explained as much as 21% of the variance on the

multiple-choice section of Test 2 (r ¼ �:46, p < :001). Consequently, the

Table 2. Achievement: Unadjusted post-biostatistics achievement means and standard devia-

tions and Levene’s homogeneity of variance test for humorous and serious test samples

Humorous test

(n ¼ 49)c
Serious test

(n ¼ 49)d
Dependent

variable (items)

M (SD) M (SD)

Levene’s

HV

Biostat Achiev 1 (57)

(Descript. Stat.)

54.34 (1.93) 53.90 (2.58) 7.12a

a. Multi-Choice (20) 18.16 (1.63) 18.45 (1.50) .47

b. Const-Resp (37) 36.11 (1.03) 35.49 (1.90) 11.75b

Biostat Achiev 2 (60)

(Corr/Regress)

57.71 (2.09) 57.20 (3.34) 2.60

a. Multi-Choice (16) 15.02 (1.18) 14.76 (1.82) 1.52

b. Const-Resp (44) 42.69 (1.57) 42.45 (2.60) 3.43

Biostat Achiev 3 (100)

(Exper. Design)

94.90 (3.75) 94.00 (3.67) .02

a. Multi-Choice (20) 17.88 (1.48) 17.35 (1.99) 3.17

b. Const-Resp (80) 77.02 (2.93) 76.67 (3.03) .76

Key: ap < :01; bp < :001; c(n ¼ 48) for Biostat Achiev 2 results; d(n ¼ 48) for Biostat

Achiev 3 results.
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two anxiety subscales were used as the covariates for each hypothesis test

where biostatistics achievement was the dependent variable.

3.2. Hypothesis 1.0 (humorous directions)

The e¤ect of humorous vs. serious test directions on reducing pre- to

posttest PHYS and PSYCH anxiety on the STAS was measured by the

first two ANCOVAs in Table 3. Neither F ratios reached significance.

The humorous directions didn’t have any more impact on decreasing the

students’ anxiety during the test than the serious directions. The null

hypothesis of equal adjusted Ms on the STAS subscales could not be

rejected. This part of the research hypothesis was not supported.

The humorous directions, however, did a¤ect test performance. The

results of three ANCOVAs on the first Biostatistics Achievement test on

descriptive statistics are shown in Table 4. Among the three analyses, the

humorous directions produced a significant di¤erence ( p < :05) on the

constructed-response section of the test. Although the performances by

both samples were extremely high, the adjusted means (MH ¼ 36:13,

MS ¼ 35:47) yielded a di¤erence of .66 and an e¤ect size of .43 standard

deviations. The null hypothesis for the constructed-response items was re-

jected, but not for the multiple-choice items and total test. Consequently,

the research hypothesis was partially supported.

Table 3. Anxiety: Analyses of covariance of humorous vs. serious directions/items on three

post-STASubscales

Dependent variable Source of variation SS df MS F

Post-STAS 1

a. PHYS Hum Direct

Error

.41

48.75

1

95

.41

.51

.80

b. PSYCH Hum Direct

Error

.65

48.87

1

95

.65

.51

1.26

Post-STAS 2

a. PHYS Hum Items

Error

.58

58.09

1

93

.58

.63

.93

b. PSYCH Hum Items

Error

.86

81.80

1

93

.86

.88

.98

Post-STAS 3

a. PHYS Hum Dirþ It

Error

.13

61.67

1

94

.13

.66

.20

b. PSYCH Hum Dirþ It

Error

.15

75.01

1

94

.15

.80

.19
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3.3. Hypothesis 2.0 (humorous items)

The ANCOVA results for this hypothesis of di¤erences in anxiety reduc-

tion on both the PHYS and PSYCH subscales in Table 3 produced no

significant F ratios. The humorous multiple-choice and constructed-

response items had no di¤erential impact on test anxiety. The level of

posttest anxiety was slightly more than .5 symptoms for three of the

means, and less than .5 for the other. The second test produced the

lowest pre-anxiety levels and smallest changes among the three testing

conditions. Based on these results, the null hypothesis could not be

rejected.

Similar results were found for the correlation and regression test. The

three ANCOVAs in the middle of Table 4 indicated that the humorous

items did not significantly improve test performance compared to the se-

rious items. The mean performances were extremely high in both groups

and almost identical. These findings again led to nonrejection of the null

hypothesis and no support for the research hypothesis.

Table 4. Achievement: Analyses of covariance of humorous vs. serious directions/items on

three biostatistics achievement tests

Dependent

variable

Source of

variation

SS df MS F

Biostat Achiev 1

(Descript. Stat.)

Hum Direct

Error

7.78

451.78

1

94

7.78

4.81

1.62

a. Multi-Choice Hum Direct

Error

.94

218.78

1

94

.94

2.33

.40

b. Const-Resp Hum Direct

Error

10.57

213.38

1

94

10.57

2.27

4.66a

Biostat Achiev 2

(Corr/Regress)

Hum Items

Error

2.68

630.36

1

93

2.68

6.78

.40

a. Multi-Choice Hum Items

Error

.62

160.18

1

93

.62

1.72

.36

b. Const-Resp Hum Items

Error

.68

427.12

1

93

.68

4.59

.15

Biostat Achiev 3

(Exper. Design)

Hum Dirþ It

Error

20.52

1288.67

1

93

20.52

13.86

1.48

a. Multi-Choice Hum Dirþ It

Error

9.54

281.78

1

93

9.54

3.03

3.15

b. Const-Resp Hum Dirþ It

Error

1.81

829.72

1

93

1.81

8.92

.20

Key: ap < :05.
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3.4. Hypothesis 3.0 (humorous directions and items)

Given the trend in the preceding results, the combination of humorous

directions and items did not significantly reduce anxiety or increase test

performance more than the totally serious test. The ANCOVAs at the

bottom of Tables 3 and 4 yielded nonsignificant F ratios. The only inter-

esting exception on this experimental design final exam was the multi-

ple-choice section. The performance was so high and the within-group

variances were so low that the F ratio between the two groups was nearly

significant with an e¤ect size of .36. Despite this near hit, the nulls for the

anxiety and achievement test dependent variables were not rejected and

the research hypothesis was not supported.

4. Discussion

4.1. Where’s the test anxiety?

What happened? What was I thinking? How can you study test anxiety

when it doesn’t occur? Could you find a more conservative real-world

course condition to study test anxiety? Probably not, because there were

specific systematic strategies used in the course to reduce test anxiety and

maximize test performance and success. Consider the following:

1. Design ‘‘power’’ tests with adequate time limits so students don’t feel

rushed and everyone finishes.

2. Design open-book, notes, everything tests that measure higher-order

thinking skills.

3. Design tests with a variety of item formats, if feasible, so students

who have di‰culty with multiple-choice will have other options.

4. Provide adequate test review information, a formal in-class or out-of-

class review, and/or pep rally to pump students up before the test

(see Berk 2002).

5. Have students pick the test date, if feasible, by majority vote so they

have few or no competing tests or projects due for other courses (see

Berk 2002).

6. You and/or your TAs should be available the week before the test.

All of these techniques were implemented during the course being

studied. Evidently, they were more e¤ective than the humor in the tests.
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The pre-anxiety levels were so low before each test that there was little

need for any intervention to reduce the levels further.

4.2. How could test performance improve?

As if nearly test anxiety-free students wasn’t bad enough for this study,

their performance on all three tests didn’t help much either. Both samples

aced every test with very low within-sample variance. If humor is hy-

pothesized as a moderator variable to improve test performance, there

needs to be some room for improvement. On this second count, the

ceiling e¤ect and restriction in range at the upper end of each score scale

provided minimal wiggle room for di¤erences in performance between

samples.

4.3. Humor e¤ects

Despite extremely low pretest and posttest anxiety and extremely high

test performance, what new information does this study contribute? The

only significant finding was the e¤ect of humorous directions on test

performance, specifically the constructed-response items on the first test

on descriptive statistics. And the e¤ect size was a nontrivial .43, almost a

half a standard deviation. Since no previous research has studied humor

in directions or constructed-response tests, this result provides prelimi-

nary evidence of the potential e¤ect humorous test directions can have

on test performance.

This humor e¤ect is particularly noteworthy because there was no sig-

nificant decrease in anxiety, which suggests that the humor was not serv-

ing as a moderating variable. Despite the major limitation of test anxiety-

free students as they began the test, the humorous directions may have

spiked their level of attention, interest, alertness, memory, or overall men-

tal functioning as they began answering the questions, which produced an

improvement in performance. Reading something funny just before tak-

ing the test may have less of a direct impact on test anxiety and more of

an e¤ect on mental processing. Since the same basic cognitive process is

involved in the resolution of incongruity humor and problem solving

(Goldstein et al. 1975; Johnson 1990; Suls 1972, 1983) and 65% of the

test consisted of constructed-response statistics problems, the humorous
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directions may have primed or jump-started the students’ right hemi-

spheres, which translated into improved problem-solving performances

on the test. This e¤ect did not occur on the multiple-choice section.

The ease with which one can insert humor into directions (Berk 2000,

2002, 2003) compared to content-relevant or irrelevant humor in the

items should facilitate further research on this variable. Given the unex-

pected anxiety levels prior to the three tests, the directions hypothesis

should also be tested on highly anxious examinees to give its potential

moderating e¤ect a fair test.

4.4. Anxiety and test performance

Another significant finding was the corroboration of the negative correla-

tion between test anxiety and test performance with previous test anxiety

research (Cassady and Johnson 2002) and statistics test anxiety research,

(specifically Hong and Karstensson 2002). Higher levels of cognitive test

anxiety have been consistently associated with performance decrements

on course tests. Anxiety accounts for approximately 7–8% of the variance

in performance. In the studies to date, the findings were based on high

cognitive anxiety. In the current investigation, cognitive (PSYCH) AND

emotional (PHYS) pretest anxiety each correlated �.46 with test perfor-

mance on the correlation and regression multiple-choice items. That is a

whopping 21% of the variance. How did that happen?

Let’s examine the anxiety score distributions further. For the pre-PHYS

measure, 57% of the students had 0 symptoms, 24.5% had 1, and the re-

maining 18.5% had 2–6 symptoms. Anxiety on the pre-PSYCH was even

lower with 77.6% indicating 0 symptoms, 11.2% had 1, and the rest

ranged from 2–7 symptoms. These positively skewed distributions for

both subscales (PHYS ¼ 2:21, PSYCH ¼ 3:29) spuriously inflated their

variances. Couple these distributions with the high-test performance neg-

atively skewed distributions and the result is inflated correlation coe‰-

cients. Just how much is di‰cult to estimate.

4.5. Design contributions

Beyond the quantitative results of this study, there are elements of the

design that are new and have not been addressed in previous research on
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test anxiety and humor in testing. A comparison of those elements is

shown in Table 5. The contributions of this study focus on the character-

istics of the STAS and the humor technique for three test item formats.

These should provide direction for future research in these domains.

5. Conclusions

This study employed one of the most rigorous experimental designs and

statistics with 80% power to detect significant between-sample di¤erences

that a researcher could use. Yet real-world teaching and testing condi-

tions coupled with extraordinarily bright students sabotaged the results

and the ability to accurately answer the stated hypotheses. The actual bio-

statistics course experience produced a virtual ‘‘floor e¤ect’’ for test anx-

iety levels and ‘‘ceiling e¤ect’’ for test performance. Pretest anxiety on the

PHYS and PSYCH subscales was so low right before each test that it had

nowhere to plummet by the end of the test. Conversely, students were so

thoroughly prepared for the test that their outstanding performance had

minuscule room for improvement. Although these outcomes were benefi-

cial to the students and my course evaluations, the humorous treatment

race didn’t have a fair chance of winning.

Despite these limitations, seven major conclusions can be drawn from

the results:

Table 5. Contributions of this study compared to previous research on test anxiety and

humor in testing

Element Previous research This study

1. Measurement of test

anxiety

State test anxiety scale:

worry and emotional

State situation-specific test

anxiety symptom scale:

PHYS and PSYCH

a. No. of items 18–40 items 20 per subscale

b. Admin. time 5–20 min. 1–2 min.

c. Scale admin. Days before test Immediately before and

after test

d. Test admin. format Closed-book Open-everything

2. Humor in testing

a. Test item format Multiple-choice Multiple-choice, matching,

and constructed-response

b. Type of course Undergrad. psychology Grad. statistics

c. Humorous directions None Humorous directions

d. Humor technique in

items

Content-irrelevant Content-relevant
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1. Humor in test directions can significantly increase test performance,

particularly on constructed-response problem-solving items.

2. Cognitive and emotional situation-specific test anxiety is negatively

associated with multiple-choice test performance, explaining up to

21% of the variance.

3. Cognitive and emotional dimensions of test anxiety can be mea-

sured immediately before and after test performance under real test-

ing conditions.

4. Content-relevant humor can be integrated into several item formats

(although its e¤ectiveness was not directly evaluated by the students

in this study).

5. Randomized design studies of humor in course tests can be con-

ducted in college courses other than undergraduate psychology.

6. Well-planned teaching strategies may be more e¤ective in reducing

test anxiety (and improving test performance) than humor in the tests

themselves.

7. Humor in course tests may be worthy of consideration because it

poses ‘‘no harm’’ to performance and previous self-report studies

found students prefer it.

There were so many new elements introduced in this research on test

anxiety and humor in testing (see Table 5) that future research should

seek to corroborate and extend this work. In fact, there are so few well-

designed studies of the e¤ects of humor on anxiety and test performance

that researchers could view the preceding list of conclusions as a spring-

board to construct their own investigations. Furthermore, subsequent in-

vestigations should request the participants to evaluate the humor in the

test to gain insight into what types of humor are funny, appropriate, and

helpful in reducing anxiety and improving performance. A substantial

amount of evidence is urgently needed before educators can infer that

the outcomes of humor in their tests are evidence based.
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