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awards, and national service projects.
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contact the Psi Chi National Office, P.O.
Box 709, Chattanooga, TN 37401-0709;
telephone (423) 756-2044; www.psichi.org.

The twofold purpose of the Psi Chi
Journal of Undergraduate Research is to
foster and reward the scholarly efforts of
undergraduate psychology students as
well as to provide them with a valuable
learning experience. The articles published in this journal represent primarily
the work of the undergraduate student(s).
Faculty supervisors, who deserve recognition, are identified by an asterisk next to
their name or on a separate byline.
Since the articles in this journal are
primarily the work of undergraduate
students, the reader should bear in mind
that: (1) the studies are possibly less
complex in design, scope, or sampling
than professional publications and (2)
the studies are not limited to significant
findings. The basis for accepting papers
for publication is the agreement among
three professional reviewers that the
project, hypothesis, and design are well
researched and conceived for someone
with an undergraduate level of competence and experience.
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manuscripts are limited to empirical
research, they may cover any topical area
in the psychological sciences.
1. The primary author of a submitted
manuscript must be an undergraduate
student who is a member of Psi Chi.
Manuscripts from graduate students
will be accepted only if the work was
completed as an undergraduate student. Additional authors other than
the primary author may include non–
Psi Chi students as well as the faculty
mentor or supervisor. Membership
verification information for the primary author must be included.
2. Only original manuscripts (not published or accepted for publication
elsewhere) will be accepted.
3. All manuscripts must be prepared according to the Publication Manual of the
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Executive Functioning and Planning
Abilities of Preschool Children
Using the Tower of London Task
This study examined problem-solving abilities across preschool-age children using
the Tower of London (TOL) task. The TOL is a spatial puzzle, which requires
planning, an executive function, along with the ability to adhere to a set of rules
to solve it successfully. Sixteen TOL problems of various difficulty levels were
administered to 25 preschool children, split into young (ages 3.0 –4.4, n = 12)
and old (ages 4.5–5.10, n = 13) age groups, thereby generating an Age (young
vs. old) × Difficulty Level (4 difficulty levels) experimental design. The following
dependent measures were coded from videotape: latency until the 1st move, total
time taken to solve, percentage of rule violations, total number of moves made,
and percentage solved correctly. There were significant main effects of difficulty
level for all dependent measures. In addition, an Age × Difficulty Level interaction, F(3, 22) = 4.15, p < .01, suggested that the older group’s greater speed
and accuracy was especially prominent on the most difficult problems. These data
imply that the ability to use some executive functions undergoes significant development during the preschool years and is a function of both age and problem
complexity.

CHRISTINE MACDONALD
ELIZABETH GARNER*
JENNIFER SPURGEON
University of North Florida

T

HE ABILITY TO PLAN OUR ACTIONS IS AN

essential part of our everyday activities. Planning gives us the capability to anticipate what
may come next and therefore holds numerous advantages. A premeditated course of action helps a
person to avoid obstacles and organize thoughts, and
is particularly advantageous when a person is faced
with a problem. To surmount a problem or problem
situation requires that a course of action be taken to
attain a goal state and thus solve the problem. The
ability to construct a plan of action with a future goal
undergoes extensive development from early childhood to adulthood (Anderson, Anderson, & Lajoie,
1996; Culbertson & Zillmer, 1998; Krikorian, Bartok,
& Gay, 1994; Luciana & Nelson, 1998).
The cognitive abilities of a child change rapidly
as central nervous system development progresses.
Throughout early childhood and into early adulthood, a significant amount of central nervous system
development through neuronal maturation occurs in
the brain and specifically the frontal lobe region, the
prefrontal cortex (PFC; Luciana & Nelson, 1998; Lyon
& Krasnegor, 1996). Ongoing neural myelination,
programmed cell death, and synaptogenesis characterize development of the PFC region. Several studies and reviews (Culbertson & Zillmer, 1998; Fuster,
Fall 2002
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1989; Levin et al., 1996; Rezai et al., 1993) have implicated the PFC and its connections in higher order
cognitive operations or executive functions, which are
fundamental for planning and problem solving. As
the PFC matures, it encourages cognitive changes in
executive-function abilities leading to improved inhibition, planning, and mental representation of tasks
and goals. However, although much is known about
adults, investigators are still seeking ways to track brain
development and the emergence of these executive
functions in children.
Developments in brain imaging techniques (MRI,
PET, and fMRI) have been useful in producing valuable demonstrations of prefrontal activation and ongoing development. These techniques have united
psychologist and neuroscientist in the interpretation
of brain development processes. An example of this
collaboration is the single-photon emission computed
tomography (SPECT) used by Rezai and colleagues
(1993). The SPECT imaging was used to show activation in the PFC region and its underlying connections while engaged in some common neuropsychoAuthor note. This article was a product of an undergraduate
research project and poster presentation at the University of
North Florida. Correspondence concerning this article should be
directed to Christine MacDonald at ctine@ufl.edu.
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logical tests measuring executive functioning (for
review, see Rezai et al., 1993). Unfortunately, these
techniques are limited in their application to pediatric populations. Brain imaging devices can be somewhat invasive, constraining, or overwhelming to infants and young children. The use of other methods,
in which successful performance on these tasks is
shown experimentally to be correlated with specific
brain region functions or measures of executive functioning, can overcome the limitations of imaging techniques. Some of these tasks include grocery shopping
tasks, the Tower of Hanoi (TOH), and the Tower of
London (TOL; Anderson et al., 1996; Gauvain &
Rogoff, 1989; Klahr & Robinson, 1981).
Grocery shopping tasks are a common method
for studying problem solving and planning in children (Gauvain & Rogoff, 1989). The task requires the
child to use a miniature model grocery store to find
the shortest route in which the items presented on a
list can be picked up in the store. Route efficiency
and advanced scanning (looking around the model
grocery store before beginning the route) were some
of the variables analyzed as an indication of planning.
Gauvain and Rogoff (1989) studied children 5 to 9
years old and found that the older children located
items on their list by using both increased advanced
scanning and more efficient routes. Hindering these
results however, was the observation that younger
children seemed to have difficulties with this task due
to their insufficient cognitive developmental state. To
solve grocery shopping tasks accurately, a sense of
ordinal relations among those items on the list is required. The items on the list need to be ordered by
distance in relation to one another, which will then
determine route efficiency (Scholnick, Friedman, &
Wallner-Allen, 1997). Young children’s natural inclination to explore their surroundings instead of sticking to the task and taking the shortest route possible
could also be distracting in this situation.
Another common problem-solving task is the
TOH. The standard version of the TOH task involves
a game board on which three pegs of equal length
extend. The purpose of the task is to manipulate disks
of graded sizes from an initial state to a goal state
about the pegs. The manipulations must be legal
and are thereby constrained to two rules: only one
disk can be moved at a time, and a smaller disk can
rest only on one that is larger. The minimum number of moves allowed for each problem can be defined
by 2n – 1 and is dependent on the number of disks
(n) used in the task (Klahr & Robinson, 1981). Klahr
and Robinson (1981) examined problem-solving
and planning processes of 4- to 6-year-olds using a
version of the TOH. The researchers modified the
108
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TOH with the use of cans of varying sizes instead of
disks. In addition, the children in this experiment
did not attempt physical manipulation of the cans;
rather, they were to suggest how an experimenter
should move the cans to solve the problem successfully. Evaluations of the children’s directions as to how
the experimenter should manipulate the cans gave
the experimenters an assessment of the children’s
likely problem-solving behavior. The results indicated
that children, by the age of 6 years old, have developed a rudimentary method of problem solving in
that they explained more optimal moves and less
illegal moves, as compared to 4-year-olds who explained less optimal moves and more illegal moves.
Here, giving verbal suggestions required that the
children form an internal representation of the strategic manipulation to the goal state. Children younger
than 6 years old can have difficulty forming these
internal representations needed to explain the sequence of movement to the goal position.
The TOL (Shallice, 1982), like the TOH, is used
to test executive functioning, including planning and
problem solving, and consists of a game board on
which three pegs of decreasing (tall, medium, and
short) length extend. Different colored, equally sized
balls (n) are manipulated about the pegs to obtain a
goal state. The task requires planning of successive
moves to solve the puzzle within rule constraints.
Rules of the task include: only one ball can be moved
at a time, the ball must be placed on a peg prior to
moving any other balls, and peg length determines
the number of balls it can accommodate. Shallice’s
(1982) TOL, although developed for adult populations with frontal lobe lesions, has numerous attractive features that are particularly helpful in the
examination of executive functioning in pediatric
populations (Anderson et al., 1996). First, the TOL
includes a simple approachable design that uses
attractive, colorful balls that small hands can easily
manipulate. Second, the TOL procedure presents
researchers with the opportunity to incorporate a
variety of difficulty levels. This feature keeps the game
challenging for various ages, with even younger
children having success at initial problems. Third, the
TOL is favorable due to its quick application and
completion features, which are compatible with
young children’s attentional capacities.
Luciana and Nelson (1998) used a variety of tasks
including the TOL to show a general age-related progression in ability levels in 4- to 8-year-old children.
In this study, a computer touch screen presents problems consisting of two, three, four, and five moves.
For each trial, the child was told the number of moves
required to solve each problem efficiently. The num-
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ber of excess moves, those moves not required for
successful completion of the problem, was the dependent variable measuring successful planning. Results
indicated that 4-year-olds made significantly more
moves on all problems, consequently showing little
evidence of planning. However, computerized administration of the TOL may not be an effective method
for use with younger children because the use of computer simulation required a more abstract approach
to solving the problems (Culbertson & Zillmer, 1998).
Anderson et al. (1996) demonstrated a correlation of performance on the TOL with performance
on other measures of executive function such as the
Trail Making Test and the Controlled Oral Word Association Test. Their results served to validate
Shallice’s (1982) claim and recognized the utility of
the TOL as a measure of executive functions.
Through testing 7- to 13-year-olds using the TOL, the
authors noted developmental performance increases
that occurred at around 7 years old and again at 11
years old. These spurts in processing and planning
could be evidence of ongoing underlying maturation
and organization in PFC areas. Culbertson and
Zillmer (1998) used their revised version (Tower of
London–Drexel University) of the TOL to demonstrate an age-related progression in problem-solving
abilities in children 7 to 12 years old. Results indicated that age affects the quality of planning. Analysis of the variables revealed that both younger and
older children plan at similar rates of time, but older
children do so more efficiently, with greater speed
and higher levels of accuracy. In an attempt to standardize Shallice’s (1982) TOL task, Krikorian et al.
(1994) descriptively outlined the materials, administration, and scoring of the task given to a sample of
normal children 7 to 13 years old. Using the results,
the authors produced developmental standards for
this age group for the clinical purpose of identifying
cognitive impairment. Results, consistent with other
studies (Anderson et al., 1996; Culbertson & Zillmer,
1998), indicated an increase in the effectiveness of
performance with an increase in age. Krikorian et al.
concluded by commending the applicability of the
TOL task as a measure of executive function ability.
Numerous studies (Anderson et al., 1996;
Culbertson & Zillmer, 1998; Krikorian et al., 1994)
have shown a general age-related progression in executive functioning measured by performance on the
TOL task. However, investigation regarding the progression of cognitive-functioning development, and
specifically the ability to plan, in children younger
than 6 years old using the TOL is lacking. The relatively large span of development associated with the
PFC warrants a more microgenetic approach that can
Fall 2002
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identify the emergence of planning and executive
functioning abilities in children. Thus, the present
study employs the TOL task in an effort to reveal a
better understanding of the emergence of executive
functions in early childhood. Furthermore, this study
examines the role of factors such as difficulty level
and age on problem-solving ability. We hypothesized
that older preschool children would outperform
younger preschool children on the more difficult
problems given that their cognitive system, specifically their PFC region and its connections, is more
matured and developed. What we hope to answer
through this study is how and why are older children
better at solving difficult problems. What are the older
children better at that makes them more successful?
Are they perhaps taking longer time before making
their first move? Better at avoiding rule violations?
Or, just simply more accurate?

Method
Participants
Twenty-five preschoolers, ranging in age from 3
years to 5 years 10 months, attending the University
of North Florida Child Development Research Center, participated in the study. A median split was used
to divide the children into two groups: young (range
3.0-year-olds to 4.4-year-olds, n = 12) and old (range
4.5-year-olds to 5.10-year-olds, n = 13). Each participant received two stickers of their choice for their
participation.
Procedure
Parent consent forms were available at the University’s Child Research Center along with a description of the study for all parents interested in having
their child participate. After the parent completed
the consent form and before testing proceeded, the
experimenter asked if the child wanted to play the
puzzle game with the experimenter. Details of the task
administration are available from the first author
upon request (see Appendix). If the participant at
any time during the procedure wished to discontinue
testing, the participant was excluded from the study.
The testing of all children took place individually in
a small, closed-off play area at the Research Center.
Apparatus. The TOL version used for this experiment consisted of three descending pegs (tall,
medium, and short) that accommodated three, two,
and one equally sized plastic ball(s), respectively, with
the balls colored red, green, and blue. Two identical
game boards were used, one for the experimenter
and one for the participant. Each game board was
comprised of a wooden block (40 cm × 9 cm) on
which the three wooden pegs were mounted. A
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configured goal state and starting position was set on
the experimenter board and the participant board,
respectively.
Training. First, through the demonstration of a
two-move problem, the experimenter showed and
instructed the participant how to play the game. The
experimenter explained to the participants that they
must duplicate the experimenter’s board by actively
manipulating the colored balls into their correct position as shown by the experimenter’s board. Before
proceeding, the participant identified each ball color
independently to ensure that they were able to discriminate between the colors. Furthermore, the participant was told to solve the problems quickly, with
the fewest number of moves possible, while adhering
to a set of rules. These rules included: only one ball
can be moved at a time, the ball must be placed on a
peg to move another ball, and a peg can only accommodate a certain number of balls depending on its
height (one ball on the shortest peg, two on the
middle peg, and three on the tallest peg). The experimenter gave two practice problems (one at Difficulty Level 1 and one at Difficulty Level 2) and provided aid, if necessary, to the participant.
Testing. After the participants’ demonstrated
competence of the game’s rules and procedures, testing began. Two predetermined 16-problem sequences
(Sequence 1 and Sequence 2) sectioned into blocks
of four difficulty levels outlined the problem sequences. The sequences contained the same problems, but the presentation of the first and last half of
the problems were alternated such that Sequence 1
began with Problems 1–8, followed by Problems 9–
16, and Sequence 2 began with Problems 9–16, followed by Problems 1–8. The sequences were counterbalanced, and the experimenter assigned one sequence randomly to each participant. Each of the
problem blocks containing the four difficulty levels
began with a Difficulty Level–1 problem and concluded with a Difficulty Level–4 problem. The tallest
peg of the participant’s board contained the balls in
a predetermined order, depending on the problem,
for all starting positions throughout the game. To
solve each problem, the participants received a onetrial, 2-min time limit. Videotape recorded all participant problem solving for later analysis.
Design. The following dependent variables were
coded from videotape: latency (number of seconds
until initiation of the first move), total time taken to
solve the problem, total number of moves made to
solve the problem, number of rule violations committed while solving, and solution accuracy. Latency
was defined as the time period beginning at the child’s
initiating gesture with hand-to-ball contact, ending
110
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when the ball had been placed on a peg, forced down
the peg, and the ball had made physical contact with
the board. Therefore, if the child changed strategy
before the ball made contact with the board (i.e., the
child held the ball midway on the peg’s length) the
measure of latency continued. Defining the violation
of a rule was any instance in which the participant
did not adhere to the rules stated at the beginning of
the task. These rules included picking up and/or trying to move more than one ball at a time, putting a
ball in any place other than on a peg, and trying to
place more balls onto a peg than it can accommodate. Rule violations were not considered when determining accuracy. The number of total problems
the child completed successfully within the session
determined accuracy. Completion under the 2-min
time limit and correct goal-state orientation upon
completion defined a successful completion.
The minimum number of moves required to solve
a problem successfully determined the difficulty level.
A Difficulty Level–1 problem required one move to
solve and was the easiest problem presented. A Difficulty Level–2 problem required a minimum of two
moves to solve, and a Difficulty Level–3 problem required a minimum of three moves to solve. The Difficulty Level–4 problem also required three moves to
solve, but had an obstacle component. An obstacle
refers to a condition in which the participant must
first remove a ball from a peg and place it on another
unused peg, which acts essentially as a holding peg,
and then for that ball to be replaced on the original
peg before the problem is solved successfully. To solve
a Difficulty Level–4 problem successfully, it was essential that the child recognized and dealt with the
obstacle presented by using the unused peg. The
obstacle component served to conceal an obvious
manipulation to the goal-state position in an effort
to challenge the participant’s goal-directed behavior.
A median split of the total participants determined
the second independent variable, age. Together, the
four difficulty levels and the age groups yielded a
4 (Difficulty Levels 1–4) × 2 (young vs. old) experimental design.

Results
SPSS analyzed results with regard to age and difficulty level in a series of two-factor (Age × Difficulty
Level) analyses of variance (ANOVAs). All dependent
measures produced significant main effects for difficulty level. Consistent with our hypothesis, the older
children performed better than the younger ones at
all difficulty levels and especially so at the highest
difficulty level. Better performance resulted an Age
× Difficulty Level interaction with regard to accuracy.
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FIGURE 1

FIGURE 2

Latency (s) to the first move by
age and difficulty level.

Average number of moves made
by age and difficulty level.

Latency
Latency measures produced a significant main
effect with regard to difficulty level, F(3, 22) = 34.25,
p < .0001. In both young and old age groups, mean
latency increased with respect to difficulty level, noted
especially for Difficulty Level–4 problems (see Figure
1). In addition, at this difficulty level, although not
significant, younger children had shorter latencies
(M = 8.86; SD = 3.09), than older children (M = 9.55;
SD = 4.22).
Number of Moves
Analysis of the average number of moves made
while solving the problems revealed a significant main
effect of difficulty level, F(3, 22) = 78.07, p < .0001
(see Figure 2). Although not statistically significant,
older children made more moves (M = 3.38; SD =
.70) than younger children (M = 2.96; SD = .89) on
the most difficult problems and thereby exceeded the
minimum number of moves required to solve.

Difficulty Level–4 problems. In the difference between total time taken on Difficulty Level–3 and Difficulty Level–4 problems, the older group demonstrated a larger mean increase of 8.09 seconds compared to the younger group’s mean increase of 4.12
seconds.

FIGURE 3
Total time (s) taken to solve problem
by age and difficulty level.

Total Time
Analysis indicated a significant main effect of difficulty level with respect to the total time taken to
solve the problem, F(3, 22) = 56.52, p < .0001 (see
Figure 3). A general increase in total time by both
age groups was displayed as difficulty level increased.
Figure 3 presents a comparison of age groups and
shows a nonsignificant trend in that younger children
took more time to solve problems at Difficulty Levels
1–3, whereas older children averaged more time on
Fall 2002
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FIGURE 4
Percent of problems with rule violations by
age and difficulty level. Note that on
Difficulty Level–1 problems, older children
made no rule violations.

Rule Violations
A significant main effect for rules violations was
found across difficulty levels, F(3, 22) = 20.99, p <
.0001 (see Figure 4). Figure 4 displays a general
low occurrence of rule violations for Difficulty Levels
1–3 and an increase in violations for Difficulty Level–
4 problems for both age groups. As with other dependent measures, there is a nonsignificant trend for
age differences. Older children made rule violations
on 35% of the most difficult problems, whereas the
average violations of the younger group were 23% of
Difficulty Level–4 problems.
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the younger group (M = .69; SD = .40), t(12) = –2.31,
p < .04. Accuracy on Difficulty Level–4 problems produced similar results, with the older group (M = .89;
SD = .28) performing better than the younger group
(M = .46; SD = .44), t(18) = –2.74, p < .02.

Discussion
The gradual transition from an impulsive, uninhibited thought process to a more planned, inhibited thought process characterizes prefrontal maturation. If such maturation occurs during the preschool years, we would expect this maturation to be
exhibited in superior performance, by the older children, on the TOL task. In addition to quantitative
gains in performance (i.e., faster performance), we
would also expect the older preschoolers to approach
the problems differently and ultimately to solve them
more accurately. In particular, the Difficulty Level–4
problems contain an obstacle that notably challenges
the participants’ planning and problem-solving ability. The challenge consists of finding a way to place
one ball temporarily on a holding peg, move a second ball to its goal-state peg, and finally put the first
ball back on its goal-state peg. Several aspects of the
results suggest that older preschoolers may be better
able to utilize executive functions to solve such problems than are younger preschoolers. An explanation
of these results will follow a discussion of the general
results.
Results of this study show that, in general, all
children performed well on the TOL task. Difficulty
level showed effects on the amount of time taken

FIGURE 5
Accuracy by age and difficulty level.

Accuracy
A significant main effect of difficulty level for accuracy was found, F(3, 22) = 12.17, p < .0001 (see Figure
5), as shown by a general decrease in accuracy as
difficulty level increased. A significant main effect was
also found for age, F(1, 24) = 8.07, p < .01, as older
children solved more problems correctly (M = .95;
SD = .16) than did younger children (M = .72; SD =
.36). Finally, accuracy produced a significant Age × Difficulty Level interaction, F(3, 22) = 4.15, p < .01. Supplemental t tests compared young and old groups’ accuracy on each difficulty level showing that for Difficulty
Levels 1 and 2, no age differences were found. However, for Difficulty Levels 3 and 4, age differences were
found. On Difficulty Level–3 problems, the older group
was significantly more accurate (M = .96; SD = .09) than
112
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before executing the first move. As indicated by the
nonsignificant trend, as the difficulty level increased
from Difficulty Level–1 problems to Difficulty Level–
3 problems, the latencies of older children were
shorter than those of younger children were. However, on Difficulty Level–4 problems, older children
took longer than younger children did to execute
the first move. This result, coupled with the greater
accuracy found in the older group, suggests a more
planful, rather than impulsive, approach to solving
problems that include an obstacle. This finding is
important, because when faced with a problem that
contains an obstacle, before starting the problem,
persons should take time to analyze their approach
in order to maneuver around the obstacle and thus
solve the problem correctly. In contrast, an impulsive
approach may lead a person to underestimate the
difficulty level of the problem and solve it incorrectly.
The total number of moves made by older preschoolers on Difficulty Level–4 problems exceeded
the amount required to solve the problems efficiently.
The excessive moves on Difficulty Level–4 problems
is suggestive of the relatively high degree of difficulty
imposed by the obstacle, in that all children had to
make more moves to solve. If the impending obstacle
was not recognized initially, then extra moves were
required to get back into a position in which the obstacle could be recognized and removed, thus revealing an accurate path to the goal state. Contrary to
the hypothesis that older children would be more
efficient and solve problems in the fewest moves possible, it was the younger children who made fewest
moves, although they were not necessarily as efficient.
When the younger children completed problems in
a small number of moves, they often failed to solve it
correctly. This finding suggests that the younger children found the difficult problems overwhelming or
perhaps they became impatient and simply gave up.
Thus, it may not be the case that older preschoolers
were making excessive moves. Rather, the younger
children were making insufficient moves.
Time spent solving the problems may also shed
light on the different strategies employed by the two
age groups. On Difficulty Levels 1, 2, and 3, older
children solved the problems with less total time invested than did the younger children, indicating the
relative ease with which the older preschoolers solved
these problems. The trend suggests that not only do
the obstacle problems require the child to plan how
to set aside the first ball temporarily so that the second one can be placed properly, but this planning
also requires more time. The additional time spent
by the older children when faced with the obstacle
problems suggests the activation of a more planful
Fall 2002
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thought process. Furthermore, strengthening this
interpretation is the fact that older children were also
more accurate on these problems.
Difficulty Level–4 problems also produced the
most rule violations for both age groups. Older
preschoolers made minimal rule violations on Difficulty Level 1, 2, and 3, suggesting that they were generally better able to adhere to the given rules. However, they were more prone to error on Difficulty
Level–4 problems. The reason for this finding is not
entirely clear. It is possible that the older preschoolers
are in a somewhat preliminary developmental planning state in which some planning is evident, but
indecisiveness about which direction to pursue still
occurs. Thus, older children displayed the ability to
plan a move sequence decisively when faced with
problems at lower difficulty levels that do not contain obstacles. However, when faced with a more
difficult problem that does contain an obstacle, the
older children were, as evidenced by high levels of
accuracy, able to plan a correct move sequence, but
were not able to carry out their plan precisely and
consequently violated the rules. Alternately, it is
possible that the additional move required to remove
the obstacle imposes auxiliary demands that tax the
capacity of the child’s working memory. These additional demands on working memory may supersede
the space allotted for the game rules, and therefore
the child follows only the sequence of events he/she
has begun, with little regard to the rules.
Finally, the accuracy results indicated that older
children outperformed younger children at all difficulty levels; however, the better performance was most
evident on the higher difficulty–level problems. This
finding is the most compelling result, because the
accuracy measure principally indicates better problem-solving abilities. The ability to solve a problem
by obtaining a correct goal state involves PFC executive thought processes such as planning. Improved
inhibition becomes especially necessary when solving
problems that follow a specific stepwise format such
as the ones presented here. As shown in the present
study, older children were significantly more successful at solving these types of problems, therefore implying a more planful problem-solving approach.
Although the current study failed to generate significant age differences for dependent variables other
than accuracy, many strong age trends favoring the
older children are noteworthy. Specifically, the combination of performance responses, including longer
total time, greater rule violations, longer first-move
latencies, and greater total moves, suggests that the
older preschoolers may have been using a different
approach strategy when solving the problems.
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These results are consistent with other findings
(Culbertson & Zillmer, 1998; Klahr & Robinson, 1981;
Luciana & Nelson, 1998), indicating an age-related
progression in performance. However, this study demonstrates evidence of planning in preschool children,
a finding not replicated by many other studies. Our
findings, however, clearly warrant further investigation. Future research using larger sample sizes has
the potential to obtain statistically significant age differences on more than the accuracy variable. In addition, studies that employ a greater range of difficulty levels may yield a more precise view of prefrontal maturation and the emergence of planning abilities. Nonetheless, it is our belief that the lack of research in this area deserves attention. The present
study demonstrates that the TOL task combined with
measures of planning behavior analyzed here can be
used as a tool to measure prefrontal abilities in children and thereby provide insight into the development of executive functions in young children.
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APPENDIX
Administrative Instructions
Before beginning each trial, the participant’s game board is set to the appropriate start position and
the experimenter’s board is set to the goal position required for that trial. Each time the experimenters
move the balls of either the participant’s board or their own board, they adhere to the specified rules of the
game.
Get Child’s Assent
“Hi, my name is ———, and I would like to find out how kids play puzzles. Would you come play a
puzzle game with me? It’s okay with (teacher’s name) and I think you will have fun and you will get a prize.”
Get Seated at the Table
The experimenter’s puzzle will be set in the demonstration trial goal-state position, Problem 2, and the
participant’s board will be set in the start position.
“This is called the puzzle game. Do you think you can point to and name all of the colors of the balls
to the puzzle game?” If child successfully names all colors, proceed. “I am going to show you how to play.
I have one puzzle that is all finished, see? (Experimenter points to the experimenter’s board.) You have one
just like it, but the balls are all mixed up. To win the puzzle game you have to fix your puzzle so it looks just
like mine.”
Demonstration Problem
Go around to child’s side of the table and move the balls to match the goal state. “Watch how I move
them to make yours look like mine.”
Reset the puzzle and allow the child to do the same problem by itself. “Now let’s see if you can do that.”
Explain the Rules
“Before we start there are some rules about how to move the balls. First, you can only move one ball at
a time. Second, you cannot put a ball down anywhere else but on a stick. The third rule is that the shortest
stick can have one ball, the medium stick can have two balls, and the big stick can have three balls. Fourth,
try to use one hand only (prevents the child from picking up more than one ball at a time). Fifth, try to
move only the balls you really need to fix. The last rule is to try to work as fast as you can. You win the
game when your puzzle is fixed exactly like mine, and then you can pick out some stickers.”
Note here that only the first, second, and third “rules” given to the participant are actually rules that the
experimenter codes for; the others are given to the participants as rules, but are really suggestions. They are
called rules to convey their importance and to suggest that the participant should work in the most efficient
manner.
Practice Trials
Set up practice trials using Problem 5 for the first trial and Problem 6 for the second.
“Let’s do some practice ones first, okay?” After successful completion of the first practice problem, say
“GREAT JOB!” If the child did not successfully complete the practice problem, the experimenter shows the
child how to do it and lets the child try the same problem again, until successful completion. For both
practice problems, the same procedure is used.
Begin Testing
“Now let’s play for real. Some puzzles are easy and some are going to be hard, but I know you can do it.
I need you to play all of the games with me, but if you get tired tell me and we can take a break.”
Reset the child’s puzzle to the starting position and the experimenter’s board to the goal position for
Problem 1. After every try at each trial, verbal praise is given, and stickers are given to each participant after
completion of the game.
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E

The authors investigated the effects of relevant and irrelevant visual stimuli on
preschoolers’ memory for verbal material. Eighty-seven preschool children, ranging in age from 35 to 66 months, heard a story. The children viewed a picture
relevant or irrelevant to the story or viewed no picture while listening and were
tested for memory through visual and verbal recall tasks. Those children who
viewed the relevant picture performed better than the irrelevant and no-picture
groups on both the visual and verbal tasks. The performance of those children who
viewed the irrelevant picture was task dependent. We discuss the findings in terms
of visual versus verbal encoding, and practical applications in the areas of law
and education are suggested.

NCODING IS THE USE OF ONE OR MORE OF A

variety of codes or frameworks to organize
information for memory (Ornstein, 1988).
Research in the area of memory has provided evidence for a variety of methods of encoding sensory
stimuli as well as for developmental changes in encoding processes, particularly during the preschool
years (Annett, Cook, & Leslie, 1995; Dewhurst &
Conway, 1994; Hulme, 1987; Piaget, 1950).
We may encode information, for example, according to words, images, meanings, sounds, or smells
(Annett et al., 1995; Dewhurst & Conway, 1994; Hulme,
1987) that are already in our memories. These methods are verbal, visual, semantic, auditory, and olfactory
encoding, respectively, and their corresponding frameworks are called verbal, visual, semantic, auditory, and
olfactory codes. Visual and verbal encoding are specific
modes and codes that researchers have studied widely.
Verbal encoding is the use of a word or linguistic
code or framework to organize information for
memory. Stimuli are encoded verbally when words
or sentences are drawn from memory to aid the
organization of and memory for new information.
We can encode verbally a variety of stimuli. For
example, when presented with a picture of a barn or
with the smell of hay we can say “barn” to ourselves,
drawing that word from memory in an attempt to
organize or make sense of the stimulus.
116

Hulme (1987) showed evidence for the verbal
mode of encoding. Hulme tested memory for visual
stimuli (i.e., pictures) that had either acoustically similar (e.g., hat, cat) or acoustically dissimilar (e.g.,
house, dog) names. Hulme found that memory for
pictures with acoustically similar names differed significantly from memory for pictures with acoustically
dissimilar names. Because the pictures were visually
comparable, visual encoding alone does not account
for the difference. Hulme concluded that a verbal
mode of encoding is used. Although verbal codes are
often used, visual encoding seems to lead to stronger
memory (Dewhurst & Conway, 1994; Hulme, 1987).
Visual encoding is the use of a visual code or
framework to organize information for memory.
Stimuli are encoded visually when images or pictures
are drawn from memory to aid in the organization of
and memory for new information. We can encode
visually when presented with not only visual stimuli—
pictures, for example—but also stimuli such as words
or sounds. That is, we can picture or imagine a sheep
when we read the word “sheep” or hear “baaah.” This
use of imaging for memory is visual encoding.
Dewhurst and Conway (1994) provided evidence
for a visual mode of encoding by testing memory
for verbal stimuli (i.e., words) of varying imageability.
The words ranged from easy to difficult to visualize
or imagine. The results varied across conditions.
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Memory for highly imageable words differed significantly from memory for words low in imageability.
Because the words were linguistically comparable, the
verbal code alone did not account for this difference.
Dewhurst and Conway concluded that a visual strategy or mode of encoding was used.
Dewhurst and Conway (1994) also showed that
highly imageable words are remembered better than
less imageable words. Easily visualized verbal stimuli are
remembered better than verbal stimuli that are difficult
to visualize. Imageable words, thus, may facilitate the
use of a visual mode of encoding, which then may enhance memory for those words. They also found that
participants remembered pictures, which likely facilitate the use of a visual code, better than words. Visual
encoding seems to lead to superior memory for visual
and verbal stimuli than verbal encoding alone.
Constantinidou, Neils, Bouman, Lee, and Shuren
(1996) confirmed the strength of the visual code. Participants remembered objects when presented visually
(i.e., line drawings) better than when presented verbally
(i.e., by name). Pictures lending themselves to visual
encoding were remembered better than words alone.
Although visual encoding seems a powerful strategy for remembering information, it is not flawless.
Irrelevant visual stimuli can actually interfere with
visual encoding. Quinn and McConnell (1996) tested
memory to determine if the presentation of irrelevant
visual stimuli would interfere with the visual encoding of verbal material. Participants used either a visual
or verbal mnemonic device to encode word lists. Both
conditions were exposed to the irrelevant visual
stimuli, but only the visual condition was affected. The
participants using the visual mnemonic device did not
remember the word lists as well as the participants in
the verbal condition (i.e., using a verbal mnemonic
device; Quinn & McConnell, 1996). Irrelevant visual
stimuli appeared to weaken memory by interfering
with visual encoding. Irrelevant visual stimuli, however, did not appear to affect verbal encoding.
Researchers have found parallel results for verbal encoding. The presentation of irrelevant verbal
material diminished individuals’ memory for information encoded via a verbal strategy, but not for the
same information encoded via a visual strategy (Logie,
1986). Also, Kormi-Nouri, Nilsson, and Bäckman
(1994) found that a verbal attentional demand task
interfered with subsequent recall of the verbal features (e.g., name) more than with subsequent recall
of the visual features (e.g., color) of objects. Irrelevant verbal stimuli appear to interfere with verbal
encoding but not with visual encoding.
These findings suggest that the visual and verbal
modes of encoding are distinct from each other. Of
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some interest, then, are the specific conditions under
which, or populations in which, one mode is used or
preferred over the other. This question is of particular interest in preschool age children because they
are at the beginning of their development of verbal
skills and, therefore, are just beginning to develop a
verbal framework for encoding.
According to Piaget (1950), as children move from
the preoperational stage to the concrete-operational
stage, they begin to encode symbolically versus primarily imaginally. Freund and Johnson’s (1972) evidence
supports Piaget’s theory. They tested 6-year-olds’
memory for visually similar versus visually dissimilar
words and found that their memory for the visually
similar words was poorer than their memory for the
visually dissimilar words. Visual similarity interfered with
the 6-year-olds’ use of visual encoding but had no effect
on the memory performance of third graders who had
already developed symbolic encoding strategies. Six-yearolds appear to use a visual code even when use of a
verbal code could benefit memory performance.
Hayes and Rosner (1975) however, have shown
preschoolers’ ability to encode verbally. When preschoolers were instructed to rehearse verbally and
overtly, their memory performance showed a phonetic effect or acoustic similarity effect. That is, preschoolers remembered phonetically dissimilar pictures better than phonetically similar pictures (e.g.,
hat, cat), implying the use of a verbal code.
The spontaneous use of verbal encoding appears
to increase with age (Hulme, 1987). Hulme (1987)
showed that verbal encoding is used by 4- to 10-yearolds for memory of pictures and that the verbal code
interfered with memory for pictures with acoustically
similar names. Children did not remember pictures with
acoustically similar names as well as pictures with acoustically dissimilar names. Hulme found that this acoustic
similarity effect increased with age and implies, then,
that the use of verbal encoding increases with age.
Research in the area of autobiographical memory
also suggests an increase in verbal encoding with age.
Autobiographical memory or memory for personally
experienced events in narrative or verbal form does
not usually develop before age 4 (Papalia, Olds, &
Feldman, 1998). Fivush, Haden, and Adam (1995)
explored preschoolers’ autobiographical memories
longitudinally. The children’s narratives or verbal
expressions of the events increased in complexity with
age. Together, this evidence suggests that narrative
or verbal codes for memory develop with language
and that children may be unable to hold the memories in mind until they can put them into words
(Papalia et al., 1998), that is, not until they can verbally encode them. Aschermann, Dannenberg, and
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Schulz (1998) and Priestley and Pipe (1997), however, offer evidence to the contrary.
Research has shown that preschool-age children
have accurate memory for experienced events.
Although less able to remember information about
an experienced event when interviewed verbally,
preschoolers remembered significantly more information when interviewed with visual cues (i.e., pictures or props; Aschermann et al., 1998; Priestley &
Pipe, 1997). The pictures and props may cue visually
encoded information about the event, thus facilitating memory for the event.
Davis and Hathaway (1986) showed that visual
stimuli enhanced preschoolers’ memory also when
they are presented at encoding. They found that
preschoolers who heard a story and watched an
experimenter manipulate props to match events in
the story remembered more about the story than
preschoolers who only heard the story.
Newton (1994) confirmed these findings with a
study that tested the effect of a matching (i.e., relevant) picture on children’s memory for discourse.
He presented a story with or without a relevant picture and then tested memory for the events in the
story. The children remembered the verbal stimulus
(story) better when presented with a relevant visual
stimulus (picture) than when presented alone (Newton, 1994). The picture may have facilitated visual
encoding of the story, enhancing memory.
Rolfe-Maloney and Simonds (1998) conducted an
extension of Newton’s (1994) design as a pilot study.
Thirty-three children of preschool age were randomly
assigned to three independent groups. All of the children heard an identical story. During the story, the
control group was presented with no visual stimulus,
the relevant group was presented with a picture relevant
to the story, and the irrelevant group was presented with
a picture irrelevant to the story. The children’s memory
for the story was then tested through visual and verbal
recall tasks. The children who saw the irrelevant picture scored significantly lower (remembered less) on
the visual task than the children who saw the relevant
or no picture. Although the differences were not statistically significant, the relevant- and irrelevant-picture
groups both remembered more than the no-picture
group when tested verbally.
The pilot study was extended for the current
study. Modifications were made in the design to increase the likelihood of detecting statistically significant effects. The sample size was increased, and the
dependent measures were modified to increase the
range of scores on both tasks.
According to MacDonald and Hayne (1996) and
Ricci, Beal, and Dekle (1996), children recall and
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verbalize information more readily for a researcher
who is familiar than for a researcher who is unfamiliar. Also, according to Naremore (1997), children are
more willing to verbalize what they know when the
verbalization or communication is purposeful (e.g.,
to inform someone who does not already have the
information). Because scores on the pilot’s verbal task
ranged only from 0 to 3 out of 12, modifications were
made to account for a potential floor effect. The
current study included procedures to increase the
preschoolers’ familiarity with the researchers before
testing and also procedures to increase the amount
of purpose apparent in the task. With the scores on
the pilot’s visual task the opposite was true; there was
a potential ceiling effect (i.e., almost all of the children scored high on the task). To address this possibility, we added an additional visual measure.
Consistent with Newton’s (1994) study, relevant
visual stimuli should enhance preschoolers’ performance on the verbal and visual recall tasks in comparison to the control group’s performance. Consistent with the pilot study, the irrelevant visual stimuli
should enhance preschooler’s performance on the
verbal recall task but interfere with performance on
the visual recall tasks in comparison again to the control group’s performance.

Method
Participants
Eighty-seven preschoolers ranging in age from
35–66 months (M = 53.7 months) participated in the
study while at their preschool facilities in Anchorage,
Alaska. The children were randomly assigned to one
of three interview conditions: the no-picture (control) group (16 girls and 13 boys), the relevant-picture group (12 girls and 17 boys), or the irrelevantpicture group (14 girls and 15 boys). They were
treated in accordance with the ethical principles of
the American Psychological Association (Canter,
Bennett, Jones, & Nagy, 1994).
Materials
A story was written and recorded on audiocassette for the study. The main character of the story
was Mikey Moose, and the setting was Playground
Park. The plot consisted of Mikey visiting his favorite
bush and finding it being eaten by another moose.
Mikey walked away from the bush sad and hungry
until he was lost. Then Mikey saw a bush like his
favorite one, ate, and took a nap. The story concluded
with Mikey’s realization that he was not lost and
his decision to share his favorite bush with all the
animals in the park. The recorded story was 1.5 min
in length (see Appendix).
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Three color picture pages were prepared for the
study. The relevant page depicted a moose facing a bush.
The two other pages were irrelevant to the story. One
page depicted a fish eating sea grass, and the second
page depicted a dog barking at a tree. Each page measured 12 × 16 cm and could be slid into a white, singlepage album with the same measurements.
Nine picture blocks were also prepared for the study.
Three blocks were relevant to the story. They depicted
scenes from the story (e.g., a moose sleeping) that could
be sequenced according to the plot. The remaining six
blocks were irrelevant to the story; three depicted scenes
revolving around a fish (e.g., a fish blowing bubbles),
and three depicted scenes revolving around a dog (e.g.,
a dog playing with a ball). The blocks were wooden,
each with a different picture affixed to the top. Each
block measured 10 × 10 × 4 cm.
Data collection sheets were also prepared for the
study. The sheets included spaces to record the experimental condition, the sex and age of each child, and
each child’s response to the question, “Which picture
page (of the three) tells about the story?” Each sheet
also contained a list of 12 distinct story descriptors, that
is, words or phrases descriptive of the story’s main character, setting, or plot. For example, “moose,” “Mikey,”
“park,” “bush,” “getting lost,” “eating,” and “deciding
to share” were descriptors. Spaces were left next to each
descriptor for recording applicable data. Spaces were
also included to record the number of correct picture
blocks chosen (zero to three) and number sequenced
correctly (also zero to three).
Procedure
A team of two female experimenters conducted
the research. Parental consent was obtained prior to
the interviews with participants. The experimenters
visited each classroom for 20 min in order to become
familiar to the children. The interviews were conducted during a second visit in a quiet room or area
of the preschool. A written script was followed
throughout each interview.
Each child was interviewed individually. The children were seated at a table, and after introductions were
made, were asked to play with LEGO®-type blocks with
the two experimenters. After playing for 3 min, one
experimenter left the room to observe from a place out
of the child’s sight. The child was then introduced to a
“story on a tape” and encouraged “let’s listen carefully”
to the taped story. In the relevant- and irrelevantpicture conditions only, pictures were presented to “look
at while listening to the story.”
In the relevant-picture condition, the picture page
of the moose facing a bush was placed in the album
and given to the child to hold like a book for the duraFall 2002
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tion of the story. The picture page depicting the fish
eating sea grass was shown in the irrelevant-picture condition in the same manner. A blank white page was
shown in the no-picture condition. The taped story was
then played, and as it ended the album was collected.
After the story ended, the children in all conditions
were treated the same. They were asked three distracter
questions (e.g., “How old are you?”). Experimenter responses were limited to, “Okay.” The children then completed a multiple-choice visual recall task. They were
presented with a binder containing all three picture
pages (i.e., the moose facing a bush, the fish eating sea
grass, and the dog barking at a tree). Order of the pictures inside the binder was counterbalanced. The children were asked by the second experimenter, who had
just reentered the room and been informed that the
children had heard the story, to identify which picture
“tells” about the story. The children’s responses were
recorded on the data collection sheets.
After responding, the children were presented
with a verbal recall task. They were asked by the second experimenter to “tell” what the story was about.
Experimenter probes were limited to, “Anything
else?” Check marks were made on the data collection sheets in the appropriate rows for responses
matching or approximately matching any of the 12
story descriptors. The children were then asked four
direct questions including, for example, “What happened at the end of the story?” Direct questions that
had been answered in free recall were excluded. Responses matching or approximately matching any of
the 12 descriptors were recorded, again, with a check
mark in the appropriate row. For each participant,
check marks were summed to determine the total
number of descriptors remembered.
A second visual task was then presented to the children. The nine picture blocks were placed on the table
to “help” the child “remember the story.” The children
were asked to choose “which blocks go with the story
you heard on the tape,” and to arrange the picture blocks
“in a line” from the beginning to the end of the story.
One point was scored for each correct picture block
chosen and one for each correct sequential placement.

Results
Scores (i.e., picture pages chosen) on the first
visual task were coded as either correct or incorrect
and analyzed using a Pearson chi-square test. There
were statistically significant differences between the
groups, χ2(2, N = 85) = 23.47, p < .001. The preschoolers in the relevant-picture group all chose the
correct picture page. The preschoolers in the nopicture group chose correctly significantly more often
than they chose incorrectly; however, the preschoolers
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in the irrelevant-picture group chose incorrectly
about as often as they chose correctly. When the
preschoolers in the irrelevant group chose incorrectly,
they almost always chose the irrelevant picture they
had seen. Table 1 shows the relevant-, irrelevant-,
and no-picture groups’ actual counts for correct and
incorrect picture choices.
On the verbal task, overall scores ranged from
0–9 story descriptors remembered out of a possible
12 (M = 2.8, SD = 2.5). The mean scores (SD) were
4.17 (2.89) for the relevant-, 2.69 (2.56) for the irrelevant-, and 1.55 (1.22) for the no-picture group.
These mean differences were statistically significant,
F(2, 86) = 8.85, p = < .001. According to the StudentNewman-Keuls post hoc test, the preschoolers in the
relevant-picture group remembered more descriptors
than the preschoolers in both the irrelevant- and nopicture groups. Although not statistically significant,
the direction of the difference between the mean
number of descriptors remembered in the no-picture
(M = 1.55, SD = 1.22) and irrelevant-picture (M = 2.69,
SD = 2.56) groups partly supports the hypothesis. The
irrelevant-picture group did not remember more
descriptors than the no-picture group.
Mean scores (i.e., mean number of blocks chosen and sequenced correctly) on the second visual
task also were compared using a one-way analysis of
variance (ANOVA). Although the means were in the
predicted direction, there were no statistically significant differences between groups, F(2, 86) = 1.16, p =
.32. Mean scores (SD) for the relevant-, irrelevant-,
and no-picture groups were 3.45 (1.57), 2.66 (2.34),
and 3.14 (1.91), respectively.

Discussion
Consistent with the hypothesis and with the research done by Newton (1994) and Davis and
Hathaway (1986), the preschoolers who viewed a relevant visual stimulus with the verbal material performed better on both the visual and verbal recall
tasks than the preschoolers in the control group. The
use of visual and verbal encoding together enhances
preschoolers’ memory for verbal material.
Also, as hypothesized the preschoolers who
viewed an irrelevant visual stimulus with the verbal
material performed worse on the first visual task, but
as well as the preschoolers in the control (no-picture)
group on the verbal task. Although there was no statistical significance, the direction of the difference
showed the irrelevant picture actually enhanced their
performance on the verbal task. These findings were
consistent with the data of Quinn and McConnell
(1996) with adult participants. Irrelevant visual
stimuli, here, interfered with preschoolers’ visual
120
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TABLE 1
Actual Counts for Correct and Incorrect
Picture Choices
Group

Correct

Incorrect

No picture

23

5

Relevant picture

29

0

Irrelevant picture

13

15

encoding but not with their verbal encoding.
Not surprisingly, when the children in the irrelevant-picture group chose the incorrect picture, they
tended to choose the same irrelevant picture they had
seen while listening to the story. Consistent with the
Constantinidou et al. (1996) research with adult participants, visual encoding seems to lead to stronger
memory than verbal encoding.
The second visual task, the identifying and sequencing of the picture blocks, did not show a significant difference between the groups, as did the first
visual task. The picture blocks depicting fish were less
similar to the irrelevant (fish) picture page than the
picture blocks depicting moose were to the relevant
(moose) picture page. This inconsistency may have
affected the results. Also, the second part of this task,
the sequencing of the blocks, may have measured a
construct other than visual encoding, perhaps the
ability to recode visually encoded information into
verbal or narrative form.
A question, then, is raised concerning how visually and verbally encoded information affect one another in the retrieval and expression of our memories. Future research may identify the process by which
information is translated from the verbal code to the
visual code and vice versa in order to meet the specific task or demand.
Practical implications of the findings fall into the
area of education and law. Educational implications
include the enhancement of preschoolers’ learning
and the publication of suitable preschool literature.
Preschoolers are best able to recall information from
a story that has pictures. Moreover, if the pictures
coincide with the story, the preschoolers will be able
to utilize both visual and verbal encoding to assist
them in their learning and understanding of the information. Preschoolers’ books should be illustrated,
and the illustrations should be, but are not always,
relevant to the adjacent information.
The findings also should be viewed in relation to
teaching and educational testing procedures. When
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presenting lessons orally, preschool teachers should
include relevant visual stimuli to enhance preschoolers’ learning. Testing should consider the use
of both visual and verbal tasks to access information
that may have been encoded through one primary
mode, as may be the case, for example, with children
who have undetected visual or verbal deficits. This
procedure also may be useful in detecting such
deficits.
Legal implications are related to preschoolers’
testimony in criminal investigations. Preschoolers may
be able to recall witnessing a crime but may not have
been visually encoding the perpetrator’s appearance.
If preschoolers are asked to pick someone out of an
actual or photographic lineup, they may show difficulty in identifying the correct person because they
were visually focusing on and encoding something
else (e.g., a weapon). Therefore, recall tasks, such as
verbal tasks, may be useful in accessing the information encoded through other modes.
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APPENDIX
Once upon a time lived Mikey the Moose. Mikey lived near a city in Playground Park. Mikey lived with his
family and friends.
Each morning Mikey went on a walk to his favorite bush that he liked to eat for breakfast. One day when
Mikey arrived for his breakfast, he noticed another moose eating the yummy leaves of his favorite bush.
Sad and hungry, Mikey wandered away from his Playground Park bush. He had never felt so hungry.
Mikey did not know what to do, so he just kept walking. Soon he realized he was lost. Then suddenly, he saw
a bush just like his favorite bush in Playground Park.
Mikey was surprised and very happy. He ran over to the bush and ate until he could eat no more. After
eating he was so tired that he lay down and took a nap. When Mikey awoke he saw his family and friends
and realized he had not been lost at all. He was still at home in Playground Park.
Mikey was so happy that he decided to share his favorite bush with all the animals in the park.
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Actual and Perceived Appearances of
Media Portrayals: A Golden Girls Study
of the Thin Ideal
ABBEY M. WANCHICK
Xavier University

T

The purpose of this study was to investigate the role of self-esteem and internalization of sociocultural ideals in women’s perceptions of media images. After completing the Body Shape Questionnaire (BSQ ; Cooper, Taylor, Cooper, & Fairburn,
1987) and Sociocultural Attitudes Towards Appearance Questionnaire (SATAQ ;
Heinberg, Thompson, & Stormer, 1995), participants viewed actual and distorted celebrity photographs and identified the image they thought was accurate.
The photographs depicted 8 female celebrities in their actual size, appearing 25%
heavier, and appearing 25% thinner. The research hypothesis postulated that
women with low concern regarding body appearance (according to BSQ and SATAQ
scores) would select the actual/heavier celebrity images and those participants
with high concern regarding body appearance would select the thinnest images.
Statistically significant results confirmed this hypothesis.

HE U NITED S TATES , ALONG WITH MOST
Western cultures, has experienced a dramatic
increase in the incidence of eating-related
problems in women (Demarest & Allen, 2000; Phelps
et al., 1993; Pope, Hudson, & Yurgelun-Todd, 1984;
Sands, 2000), paralleled by a progression toward a
slimmer standard for female physical attractiveness
(Cash & Henry, 1995; Demarest & Allen, 2000; Pinhas,
Toner, Ali, Garfinkel, & Stuckless, 1999; Silverstein,
Peterson, & Perdue, 1986). This standard of beauty,
the new thin ideal, steadily becomes more slender as
the average American woman’s weight increases,
causing a substantial discrepancy between the ideal
(how women are expected to look) and the actual
weight of the majority of women (how they actually
look; Pinhas et al., 1999; Wegner, Hartmann, & Geist,
2000). Although women face various pressures, this
trend is particularly striking when a person considers that mass media messages are the primary
means by which sociocultural values and norms are
reflected, reproduced, and communicated to the
populace (Downing, Mohammadi, & SrebernyMohammadi, 1990). In this context, various researchers propose that thinness is an ideal to which society
expects women to aspire; moreover, this view suggests
that thinness is a means for women to actualize their
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sense of identity and personal control (Dittmar &
Bates, 1987; Lawrence, 1987; Schwartz, Thompson,
& Johnson, 1982).
Overall, the media’s use of slim, angular-shaped
female models (Anderson & DiDomenico, 1992;
Tiggemann & Pickering, 1996), as well as its normalization of this thin ideal, have been linked to the increasing prevalence of body dissatisfaction, distorted
body image, and disordered eating in the U.S. (Anderson & DiDomenico, 1992; Tiggemann & Pickering,
1996). Although such a connection may exist, the
media is not the sole cause for this trend (King, Touyz,
& Charles, 2000), and instead, seems to be a purveyor
of these beliefs and the means by which they are
enforced and maintained. Various researchers have
investigated the role of Festinger’s (1954) social
comparison theory within this trend and the hypothesized media-eating disorder relation (e.g., Cattarin,
Thompson, Thomas, & Williams, 2000; Irving, 1990;
Sands, 2000; Wegner et al., 2000). Social comparison
theory proposes that self-evaluations are based on
comparisons individuals make between themselves
and others. Irving (1990) suggested that for women,
models of physical comparison are the images projected by the media: movies, television, and magazines. A woman who compares herself to a model,
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ACTUAL
who has been painstakingly prepared to appear attractive, is likely to produce a low evaluation of her
own attractiveness (Irving, 1990). Generally, if women
use media images featuring thin models for comparisons, many women are likely to view their bodies negatively and develop a poor body image (Wegner et al.,
2000).
Recognizing that women subject themselves to
the excessive scrutiny and pressure to achieve an unrealistic standard of beauty, media images exploit this
tendency, and in doing so complicate preexisting feelings of inadequacy (Irving, 1990). This manipulation
of women’s emotions eventually leads them to possess a distorted view of the media as reality, simultaneously validating and maintaining inaccurate portrayals of reality by the media (King et al., 2000). Studies have shown that women who internalize media
ideals inevitably experience high levels of unhappiness, depression, and body dissatisfaction. These difficulties are especially likely among the female college population (King et al., 2000).
The present study aimed to investigate the link
between body-esteem and women’s perceptions of the
media messages/images they encounter. Due to the
prevalence of (nonclinically diagnosed) eating
pathologies in female college populations composed
of predominantly White, middle-class, achievementoriented “golden girls” (Brownell & Foreyt, 1986),
middle-class Caucasian college women are the focus
population of this research. Through the analysis of
evaluations of media portrayals by these women, in
addition to subsequent self-evaluations, this study
attempted to substantiate the postulated link between
the media and the development of body dissatisfaction among women. I hypothesized that high concern about body shape manifests itself as a negative
self-image and thus an unrealistically thin perception
of ideal beauty. A goal of this study was to establish
groundwork for a link between the media and eating
pathologies by demonstration of the media’s distorted
portrayal of female attractiveness and women’s resulting warped perception of the thinness of those
media representations of this ideal beauty. Distorted
media portrayals should translate into women’s distorted and bipolar evaluations of both themselves and
those women representative of the ideal.

Method
Participants
Sixty-five female college undergraduates participated in this study. All participants were first-year students living in on-campus facilities at a moderately
sized, private, midwestern university. These women
were representative of the research’s target populaFall 2002
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tion, namely Western culture’s golden girls: middleclass, achievement-oriented, college-aged women
(Brownell & Foreyt, 1986). To effectively represent
this population, the sample included only Caucasian
females (N = 65); the mean age of participants was
18.26 years (range 17 to 19 years). Participation was
voluntary, and the researcher obtained informed
consent prior to data collection.
Materials
Participants completed a questionnaire designed
by the researcher. Upon completion of this measure,
the women viewed the Celebrity Photograph Booklet and made evaluations of the celebrities depicted
therein.
Questionnaire. The questionnaire began with
three preliminary self-evaluation questions designed
by the researcher. The first question asked each
participant’s age in years. The second question required each young woman to evaluate the attractiveness of her own body shape. This evaluation utilized
a 7-point Likert scale (1 = not attractive; 4 = mildly attractive; 7 = very attractive). The third question asked
each participant to evaluate how her weight classified her within the bounds of societal norms using
a similar 7-point Likert scale (1 = extremely overweight;
4 = average weight; 7 = underweight).
The body of the questionnaire contained two
distinct measures. The first was the Body Shape
Questionnaire (BSQ; Cooper, Taylor, Cooper, & Fairburn, 1987). The BSQ is a self-report measure of
concerns about body shape, in particular the phenomenal experience of “feeling fat” (Cooper et al., 1987).
It requests that participants recall feelings they have
had regarding their appearance within the previous
4-week time period only. Participants respond to the
34 items of the BSQ by ranking a feeling or notion
about appearance on a 6-point Likert scale (1 = never;
2 = rarely; 3 = sometimes; 4 = often; 5 = very often; 6 =
always; Cooper et al., 1987). The BSQ score assessed
body shape concern, which is computed by awarding
point values in accordance with the response value
of the Likert scale (BSQ = sum of Likert values).
The final, formal measure included in the questionnaire was the Sociocultural Attitudes Towards
Appearance Questionnaire (SATAQ ; Heinberg,
Thompson, & Stormer, 1995). The SATAQ is a 14item questionnaire designed to measure a person’s
awareness or internalization of socially endorsed views
regarding the importance of attractiveness in our society. It is comprised of an Internalization subscale
(SATAQ-I) and an Awareness subscale (SATAQ-A;
Heinberg et al., 1995). These subscales assess an
individual’s acceptance of sociocultural beliefs that
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stress the importance of being attractive as well as
how concretely these convictions are ingrained in the
individual (Heinberg et al., 1995). Participants responded using a 5-point Likert scale (1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly
agree). As was the case for computation of the BSQ
score, the SATAQ score is computed by awarding
point values in accordance with the Likert scale response value (SATAQ = sum of Likert values).
The final page of the questionnaire consisted of
an enumerated listing of all celebrity models portrayed in the Celebrity Photograph Booklet accompanied by choices of a, b, and c for each. After completion of the BSQ and SATAQ , the experimenter instructed each participant to circle the corresponding number of the image that they judged to most
accurately depict the true appearance of each celebrity portrayed within the booklet.
Celebrity Photograph Booklet. In order to best
assess the attitudes of the sample with regard to the
thin ideal portrayed in media materials, a booklet of
current celebrities was prepared. By consulting fellow researchers within her institution and analyzing
images they judged representative of this ideal, the
researcher averaged measurements of these images
to approximate the measurements of an image personifying this standard of beauty. The Celebrity Photograph Booklet included images from popular magazines (Cosmopolitan and Glamour) of eight female celebrities of this size or slight variations of it: six of
these celebrities were Caucasian, one was Latin American, and one was Brazilian. The eight female celebrities depicted were as follows: Jennifer Aniston, Cindy
Crawford, Cameron Diaz, Giselle, Faith Hill, Katie
Holmes, Jennifer Lopez, and Sarah Jessica Parker.
These female celebrities were dressed in either formal gowns from recent award ceremonies (Aniston,
Hill, Lopez, and Parker) or dressy-casual attire (e.g.,
sundress, skirt and sweater, etc.; Crawford, Diaz,
Giselle, and Holmes). All photographs were fulllength color images, and in each photograph the celebrity was facing either completely forward or turned
at a slight angle. The magazine photographs were
scanned into an Apple Macintosh computer and distorted using Adobe PhotoShop software; each image
was kept in proportion but made both 25% thinner
and 25% heavier. In order to eliminate any clues regarding these distortions, the backgrounds were not
changed and all pictures within the Celebrity Photograph Booklet were cropped to a uniform size (5″
tall, 2.5″ wide). For each of the eight photographs,
then, there were three images: the original image, a
distorted image appearing 25% heavier, and a distorted image appearing 25% thinner (see Figure 1).
124
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FIGURE 1
A page from the Celebrity Photograph
Booklet; the celebrity pictured is Sarah
Jessica Parker. Image 4a is the original
image, 4b is the 25% thinner image,
and 4c is the 25% heavier image.

The researcher randomly ordered each celebrity’s
three images on a single page using Adobe Illustrator software; each sheet was placed within a booklet
with the images of the other seven celebrities in a
randomized order as well. Therefore, while viewing
the Celebrity Photograph Booklet, participants viewed
three images of each celebrity.
Procedure
The researcher approached participants in their
dormitories and asked them to participate in a student survey. Upon obtaining informed consent, the
researcher distributed a questionnaire to each participant and asked her to complete the entire form
until reaching the portion calling for the photograph
booklet; at that time, participants received the needed
materials from the researcher. Preferably, each participant completed the questionnaire while alone, in
order to obtain the most accurately completed measures (BSQ and SATAQ). However, in the case of
more than one participant within a single room, the
researcher instructed the women not to speak nor
make any outward gestures regarding their feelings
about the questionnaire content.
Upon completion of the BSQ and SATAQ, the
researcher gave each participant the Celebrity Photograph Booklet; if there was more than one woman
in the room participating, one was given the booklet
to view while the other(s) waited in turn. Distribu-
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ACTUAL
tion of the booklet after the completion of the questionnaire prevented potential negative effects that
social comparison with the depicted celebrities may
have had on their questionnaire answers. Each woman
viewed the three images of each celebrity and chose
the image that she thought was the accurate likeness
of the individual. It was not revealed to participants
that the images represented a thinner, heavier, and
original image; they were told only that the researchers had randomized the order of the pictures. The
researcher utilized this approach in order to prevent
participants from applying a process of elimination
to their choice, wherein they would rule out the heaviest and thinnest images to choose the accurate likeness of each celebrity.
After each participant finished all of the celebrity evaluations, the researcher collected the questionnaire and debriefed her. During this debriefing the
researcher informed the participant of the purpose
of the experiment, gave her a contact number for
the researcher to communicate any questions or concerns, and thanked her for participating.

Results
The mean age of the 65 women was 18.26 years.
Analyses of the initial self-evaluation items of the questionnaire revealed that the participants generally
judged themselves as mildly attractive (mode = 4.0)
and as being of average weight (mode = 4.0). All statistical analyses utilized an alpha level of less than or
equal to .05.
The mean BSQ score for the sample was 117.48
(SD = 40.93). Women with BSQ scores ranging between 48 and 75 were considered “low” body shape
concern, whereas those women with scores between
76 and 92 were classified “average” body shape concern, and those women with scores between 93 and
202 were considered to exhibit “high” body shape
concern (norms established by Cooper et al., 1987).
The mean SATAQ score was 43.17 (SD = 6.19). The
SATAQ scores between 22 and 37 were considered
low sociocultural internalization/awareness, and
those scores between 38 and 52 were considered high
sociocultural internalization/awareness (norms established by Heinberg et al., 1995).
Using a multivariate analysis of variance
(MANOVA), specifically lambda (Λ, Wilks’s multivariate criterion), the evaluations of the celebrities
were classified as fat, thin, or regular according to
the photograph identified as the accurate image.
Analyses revealed statistical significance for seven of
the eight celebrities with regard to BSQ and SATAQ
scores and specific evaluations of celebrities. The
MANOVA revealed a tendency for the women to
Fall 2002
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evaluate each celebrity as thin or regular/fat and that
these judgments are related to either high body shape
concern and sociocultural internalization/awareness
or low body shape concern and sociocultural internalization/awareness respectively. Evaluations of
Jennifer Aniston, F(4, 122) = 15.42, p < .001, Cindy
Crawford, F(4, 122) =16.37, p < .001, Cameron Diaz,
F(4, 122) = 17.13, p < .001, Giselle, F(4, 122) = 11.66,
p < .001, Faith Hill, F(4, 122) = 17.02, p < .001, Katie
Holmes, F(4, 122) = 16.47, p < .001, and Sarah Jessica
Parker, F(4, 122) = 27.47, p < .001, were found to be
statistically significant in this respect. Evaluations of
Jennifer Lopez were not statistically significant.
Fisher’s least significant difference (LSD) was used
for post hoc tests on these celebrities only, which
illustrated the significance of high BSQ /SATAQ
scores with thin evaluations of celebrities and low
BSQ /SATAQ scores with fat/regular judgments
(see Table 1). The Fisher’s LSD revealed significance
(p < .05) for each of these celebrities. More specifically, women with high body shape concern and high
levels of internalization/awareness of sociocultural
ideals of thinness consistently identified the thinnest
image as a celebrity’s true appearance. Conversely,
women with low or average levels of body shape concern and sociocultural internalization/awareness
tended to identify the regular or heavier images as
the celebrity’s actual appearance.

Discussion
Results were consistent with the research hypotheses. Analyses substantiated the proposition that
women with high levels of body shape concern and
sociocultural internalization/awareness tended to
underestimate the body size of portrayals of the thin
ideal depicted by the media (e.g., Cattarin et al., 2000;
Dittmar & Blayney, 1996; Irving, 1990; King et al.,
2000). Scores on the BSQ and SATAQ (both subscales) were high and indicative of significant body
dissatisfaction and sociocultural internalization/
awareness, illustrating a general tendency for the
documented suspicion of undiagnosed eating pathology within female college-aged populations (Brownell
& Foreyt, 1986). The suspicion of nonclinically diagnosed eating pathology may also be evident upon
scrutinizing the mean scores of the self-evaluation
measures completed. The mean score for self-evaluations of each participant’s weight and shape established the women as being of average attractiveness
and average weight; yet, analyses illustrated a high
level of body shape concern within these women. In
addition to this finding, the mean scores for each
variable (high/low body shape concern and high/
low sociocultural internalization/awareness) were
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TABLE 1
Mean Scores of Measures and Significance of Evaluations
BSQ a

SATAQ b

n

pc

Aniston
Heavy
Original
Thin

80.50
92.89
146.58

38.21
40.11
46.94

14
18
33

*****
*****

Crawford
Heavy
Original
Thin

89.17
83.50
147.33

38.83
40.36
46.73

18
14
33

*****
*****

Diaz
Heavy
Original
Thin

75.76
95.00
143.32

37.06
41.64
46.43

17
11
37

*****
***

Giselle
Heavy
Original
Thin

82.00
100.56
145.61

38.50
42.22
46.13

16
18
31

*****
**

Heavy
Original
Thin

77.14
95.26
148.31

38.21
41.32
46.44

14
19
32

*****
****

Holmes
Heavy
Original
Thin

80.25
98.26
149.50

38.25
40.74
47.33

16
19
30

****
****

Lopez
Heavy
Original
Thin

117.30
118.00
122.00

43.17
42.80
47.00

54
10
1

—
—

Parker
Heavy
Original
Thin

79.28
78.50
148.33

38.44
41.00
46.69

25
4
36

*****
*

Celebrity

Hill

Note. N = 65.
a Mean BSQ score for evaluation of each celebrity.
b Mean SATAQ score for evaluation of each celebrity.
c All ps indicate significance of mean difference of thin evaluation and either heavy or original evaluation according to the post hoc
tests performed using Fisher’s least significant difference.
*p = .028. **p = .018. ***p = .005. ****p = .001. *****p < .001.

excessively high in comparison to other research that
has utilized the BSQ and SATAQ. The mean BSQ
score (M = 117.48) surpassed reported means of past
research with similar populations (M = 84.2; King et
al., 2000), as did the mean SATAQ score (M = 43.17,
compared to past research means, M = 38.2; Cattarin
et al., 2000). These findings imply underlying body
126

dissatisfaction and potentially undiagnosed eating
pathology within this sample of golden girls.
The present study also supported conclusions
from previous research concerning golden girls with
high levels of body shape concern and internalization, who exhibited a tendency for overestimation of
their own weight in comparison to that of the media
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ACTUAL
portrayal and corresponding underestimation of that
media portrayal’s weight (Brownell & Foreyt, 1986).
When viewing the Celebrity Photograph Booklet,
nearly all participants with high body shape concern
and sociocultural internalization/awareness identified the extremely thin distortion of each celebrity
image as being accurate. In evaluations of seven of
the eight celebrities portrayed in the experimental
booklet, the thinnest image was chosen as the accurate depiction. The only celebrity whose evaluations
did not show significance was the Latin American
celebrity, Jennifer Lopez. Lopez was consistently perceived to be heavier than her actual appearance, with
only one of 65 women choosing the thinnest image
as her actual appearance and 54 women choosing the
heaviest. Noteworthy is the fact that Lopez was a slight
variation of the thin ideal upon which the Celebrity
Photograph Booklet was based, in this researcher’s
opinion being slightly more curvaceous than the
other celebrities pictured. Although Lopez was technically representative of the thin ideal in that her
actual shape is similar in dimension to the other seven
celebrities utilized in the Celebrity Photograph Booklet, she seemed to be judged in a manner that was
wholly opposite to that of the other celebrities. Lopez
was the only Hispanic woman pictured within the
Celebrity Photograph Booklet, and participants’
evaluations of her are both interesting and limiting.
The consistency of evaluations of Jennifer Lopez is
undeniable. This celebrity is a potential confound to
the present study, although at the same time she may
be representative of a very troubling body-size stereotype made by 54 participants. Whether participants
judged with bias because of her race, that race’s stereotypical appreciation for more voluptuous women,
or any variation thereof, the results of this study indicate that this incorrect evaluation was quite common.
Most certainly, further research should be done with
regard to body-size perceptions of Hispanic women,
or non-White women in general.
The aforementioned tendencies in the celebrity
evaluations of the study sample are possible implications of the stigmatization of the average female body
shape by the media, and thus society; the most apparent being the sample’s evaluations of Jennifer
Lopez. The tendency of the sample to identify the
heavier image as her actual appearance seems to support the observation made by King et al. (2000), which
states the following: thin media portrayals tend to be
judged as excessively thin; heavy models tend to be
judged as excessively heavy. If this view is accurate,
that the true female body is being devalued and rejected due to added media and societal emphasis on
thinness, then it is possible that the increasing prevaFall 2002
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lence of eating pathology and diagnosable eating disorders is directly associated with overestimation of
one’s own weight and underestimation of media portrayals’ weights (Myers & Biocca, 1992; Wegner et al.,
2000).
A suggestion for correcting inaccurate appraisals of attractiveness by women after exposure to
unrealistic ideals (Tiggemann & Pickering, 1996) involves modifying standards of attractiveness in the
media in a manner that provides more accurate
images for social comparison. It is possible that such
modified standards for attractiveness would result in
tolerance of a wider range of female body shapes,
including not only thin body shapes, but also average and heavier ones. It is also possible that increased
media representation of all of these phenotypes would
create more positive attention for healthy, curvaceous
body types in general. As King et al. (2000) affirmed,
although the media may not be the sole cause of the
warped view women possess of ideal beauty, it does
promote and maintain this emphasis on thinness
through its continual bombardment of society with
very thin models. Media representation of various
body shapes could profoundly improve self-esteem
as well as foster more tolerant perceptions of beauty
in women such as our golden girls.
Generally, this study substantiates the possibility
for a link between body shape concern and sociocultural awareness/internalization, which is influential in the evaluations women with such characteristics make of media portrayals. Although the media is
not to blame for the establishment of the slim, slenderized ideal of female attractiveness (King et al.,
2000), it is obviously a potent outlet for the exhibition of these ideals (Downing et al., 1990). Additionally, the tendency toward very thin perceptions of
already thin celebrities seems especially prevalent in
the college population; if the mean scores of the
sample are representative of this population, this
trend may be intensifying.
This study was limited due to a relatively small
sample size, and so generalization of the results to
a larger population is difficult and impractical.
Additionally, height and weight measurements were
not collected, and therefore each woman’s assessment
of her weight and attractiveness was wholly subjective. Although the focus of the present study was
not the accuracy of self-evaluations of appearance or
attractiveness, participants’ self-evaluations could
potentially be as distorted as their evaluations of
celebrities; thus, this lack of objective information is
limiting. Also, the golden girls of the university populations vary demographically from an average woman
with regard to race, age, socioeconomic status, and
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so on. Midwestern women encounter very different
cultural influences and achievement expectations
than do women of the East or West coasts of the
United States; therefore, because this study was
limited to midwestern women, the results may be
significantly biased with regard to the aforementioned
characteristics. Lopez, Blix, and Blix (1995) found
that Black women exhibited more positive body
images and are less desirous of being thin than are
White or Hispanic women. Similarly, Makkar and
Strube (1995) found the incidence of eating disorders in college students to be significantly lower
among Black women than among White women.
Also interesting is the fact that the most body-image
discontent occurs among female adolescents
(Hetherington & Burnett, 1994) but also progressively
increases with age (Demarest & Allen, 2000). Obviously, many demographic variables affect feelings regarding ideal appearance, and so further research
with various demographic differences is enlightening, whether the sample is composed of midwestern
golden girls or women of any region. Overall, negative attitudes toward more voluptuous appearances
seem to be worsening (Demarest & Allen, 2000;
Tiggemann & Pickering, 1996), and disapproval of
this phenotype may influence other ethnicities as
greatly as it does Caucasian women; hence, Hispanic,
Black, Asian, and other ethnic populations of various ages should be of interest in further research.
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The Transtheoretical Model Targeting
Dietary Fat, Exercise, and Smoking in a
University Health Clinic
J. KEMP ELLINGTON

A physician-based health promotion intervention based on the transtheoretical
stages of change model using a 2-group, pretest–posttest experimental design targeted patients’ (N = 165) dietary fat, exercise, and smoking behaviors in a university health clinic. The control group received usual care, whereas the experimental group received behavior-change worksheets, and their physician endorsed
the strategies in the worksheets during their office visit. Although participants
failed to show any forward movement in the stages of change on these health
behaviors, post hoc analyses found that completion of the worksheets and receiving the physician’s endorsement made a difference in participants’ self-reported
impact of the intervention.

North Carolina State
University

DENISE M. MARTZ*
Appalachian State University

O

65% OF THE LEADING CAUSES OF DEATH
and disability are attributable to lifestyle
behavior (U.S. Department of Health &
Human Services [USDHHS], 1990). Cigarette smoking is the most preventable cause of mortality (U.S.
Preventive Services Task Force [USPSTF], 1989).
Although 70% of smokers visit a physician each year,
most smokers are not advised or assisted in an attempt
to quit (Centers for Disease Control and Prevention,
1993). Research suggests that advice from doctors,
even as brief as a 1-min counseling session, during
routine care increases the quit rate among smokers
(Silagy, 2000; U.S. Public Health Service Report,
2000). Similarly, exercise prevents hypertension, type
II diabetes, osteoporosis, obesity, and stress-related
psychological problems (Harris, Caspersen, DeFriese,
& Estes, 1989); yet, it is the most underutilized preventive health behavior, with 40% of the population
getting insufficient exercise and 25% getting none
at all (USDHHS, 1996). Physicians offer counseling
for physical activity in only 19% of office visits (Centers for Disease Control [CDC], 1998), which is unfortunate, because 85% of patients report physicianbased counseling would help them (Harris et al.,
1989). Furthermore, excessive consumption of highfat foods, instead of high-fiber foods, contributes to
the development of cardiovascular disease and some
VER
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forms of cancer (Kottke, Battista, DeFriese, & Brekke,
1988). Most physicians are not addressing dietary
change in a comprehensive and effective manner, and
they report counseling for nutrition in only 23% of
office visits (CDC, 1998; Glanz, Tziraki, Albright, &
Fernandes, 1995; Levine et al., 1993). A patient’s
medical history should incorporate nutrition assessment and the techniques used to assist patients in
behavior-change need development (Hark & Deen,
1999; Zimmerman, Olsen, & Bosworth, 2000).
The USPSTF and the American Heart Association recommend that all primary care providers offer
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TABLE 1
Description of the Transtheoretical Model’s Stages of Change
Stage of change

Explanation

Example

Precontemplation

Never considered making
the change

Smoker who’s never thought
of quitting

Contemplation

Considered change, but
not preparing

Thought about eating less fast
food, but still eating hamburgers
and fries for lunches

Preparation

Making initial changes

Smoker who has purchased
nicotine replacement gum, but
has not used it

Action

Attempting behavior change

Has begun an exercise routine

Maintenance

Consistently maintained
healthy behavior over
the past six months

Always eats low-fat, high-fiber
meals and exercises three times
a week

their patients counseling to promote physical activity, a healthy diet, and smoking cessation as part of
the preventive health exam (Grundy et al., 1997;
USPSTF, 1996). Because 77% of Americans visit their
doctor each year, primary care physicians could help
them make healthy lifestyle modifications (USDHHS,
1990). Less than 10% of physicians surveyed thought
they could be “very successful” in modifying patients’
health behavior (Yeager et al., 1996). Furthermore,
when physicians did offer counseling, they relied
more on generic health education techniques and
failed to use effective behavior modification strategies (Orleans, George, Houpt, & Brodie, 1985). Thus,
multiple barriers keep physicians from intervening
on patients’ health behaviors: (a) lack of reimbursement for preventive counseling, (b) lack of training
in counseling strategies, (c) lack of understanding of
the psychology of change, and (d) lack of cost-effective, comprehensive interventions. Consequently, a
major gap exists between the goal of using primary
care physicians as health promotion resources, and
program development to make this goal feasible. This
research represents an attempt to bridge the gap by
developing a lifestyle modification program based on
a proven model of behavior change.
Transtheoretical Model of Health Behavior
Change
The transtheoretical stages of change model suggests people begin in a precontemplation stage and
130

then, depending on the circumstances, may progress
though contemplation, preparation, action, and
maintenance stages (Prochaska, DiClemente, &
Norcross, 1992; see Table 1 for a description of each
of these stages). Many Americans have not achieved
maintenance on healthy nutrition, exercise, or smoking cessation. Instead, they remain stagnant in
precontemplation through action stages due to the
absence of education, motivation, and behavior modification strategies. The transtheoretical model translates successfully for numerous health behaviors
(Nigg et al., 1999), and interventions that are appropriately matched are significantly more successful
than mismatched interventions (Ershoff, Mullen, &
Quinn, 1987; Ockene, Ockene, & Kristellar, 1988).
Because Americans visit their physicians 5.3 times per
year (Long et al., 1996), these visits would allow for
physician-based health promotion in graded stages
over time (Zimmerman et al., 2000). In fact, several
interventions based on the transtheoretical model
have effectively targeted single health behaviors in
primary care settings (Block, Clifford, Naughton,
Henderson, & McAdams, 1989; Block, Dresser,
Hartman, & Carroll, 1985; Campbell et al., 1994;
Cohen et al., 1989; Long et al., 1996; Ockene et al.,
1996; USDHHS, 1990).
The purpose of this research was to develop,
implement, and evaluate a physician-based health
promotion intervention to help individuals change
critical health behaviors. The present research was
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the first study to target multiple health behaviors (i.e.,
dietary fat, exercise, and smoking) using the transtheoretical model of behavior change in a primary
care environment.

Method
Participants
We recruited 236 patients from the waiting room
of the health clinic at a midsized southeastern university and obtained 165 participants (n = 89 experimental and n = 76 control; 71 data sets were incomplete due to an inability to contact the patients at
posttest). All participants completed informed consent forms. We randomly assigned participants to a
control condition (treatment as usual) or an experimental condition in which they completed stageappropriate worksheets on dietary fat, exercise, and
smoking (if applicable). Additionally, we prompted
their physician or nurse practitioner, via a self-stick
note on top of their chart, to endorse the strategies
in the worksheets. Furthermore, we randomly assigned participants to either a 1-week or 4-week
posttest condition to evaluate a potential latency effect
of the intervention.
Materials
Primary Care–Stages of Change Scale. Prior to
their office visit, participants completed the Primary
Care–Stages of Change Scale (PC-SOCS), a 17-item
ordinal scale developed for screening purposes that
contains an algorithm in a step-function format that
places individuals in their current transtheoretical
stage for nutrition (dietary fat), exercise, and smoking (Mungle & Martz, 1999). Answering an item
either renders a stage “diagnosis” or leads to more
in-depth questions until all five stages are determined
for each health behavior. We adapted, with altered
wording and arrangement, the algorithm assessing
readiness for change in dietary fat from a previously
used scale (Curry, Kristal, & Bowen, 1992). We also
developed the components assessing readiness for
change on exercise and smoking based on previously
used algorithms (Prochaska et al., 1994; Velicer,
Prochaska, Rossi, & Snow, 1992). We assessed construct validity of the PC-SOCS by comparing stages of
change for nutrition, exercise, and smoking with alternative measures of these behaviors (Mungle &
Martz, 1999). We correlated nutrition stages with a
fat frequency questionnaire (r = –.47), exercise stages
with calories expended per week (r = .78), and smoking stages with the number of cigarettes smoked per
day (r = –.89).
Structured telephone interview. At either 1 or 4
weeks after their original health clinic office visit, we
Fall 2002
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contacted participants for a posttest telephone interview that included the PC-SOCS and asked participants in a “yes” or “no” fashion whether the intervention had an impact on any of the health behaviors.
To enhance accuracy of reporting, we used a “bogus
pipeline technique” whereby we asked participants
to state the name and telephone number of another
person who could verify their cigarette use, if applicable (Velicer et al., 1992). We also asked several manipulation check questions: (a) if they remembered
completing worksheets related to dietary fat, exercise,
and smoking (worksheet variable), (b) what became
of these worksheets, and (c) if they recalled their clinician endorsing healthy changes in dietary fat, exercise, and smoking during their office visit (MD variable).
Stage-appropriate worksheets. We developed a
two-sided, color-coded worksheet for each of the five
transtheoretical stages for the three targeted health
behaviors. We created the exercise worksheets, derived partially from the Physician-Based Assessment
and Counseling for Exercise (PACE) program
(DiClemente et al., 1991), and smoking/dietary fat
worksheets specifically for this intervention to aid
patients’ progression through stages by intervening
on critical behavioral variables pertinent to each stage.
These worksheets combined educational information,
behavior modification strategies, and relapse prevention as appropriate based on recommendations from
the transtheoretical model (Prochaska et al., 1992).
Procedure
Office visit experimental protocol. During a 3month period in the fall semester, research assistants
(RAs) invited patients entering the health clinic’s
waiting area to participate. Upon consent, participants completed the PC-SOCS and returned it to
the RA, who quickly classified participants by stage
for dietary fat, exercise, and smoking, and then
assigned them to experimental or control conditions
through an alternating, counterbalancing technique.
Control participants received care as usual. The RA
instructed experimental participants to read and
complete three color-coded worksheets tailored to
their stages prior to the medical exam. We notified
physicians of patients in the experimental group
with a self-stick note on top of these patients’ charts.
At a weekly staff meeting prior to commencement
of the study, the clinic’s office manager gave physicians a list of instructions that suggested they: (a)
acknowledge patients’ participation, (b) enthusiastically endorse the behavior-change techniques in
the worksheets, (c) encourage completion of the
worksheets, and (d) state how important limiting
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FIGURE 1
Percentage of participants’ self-reported impact on the three targeted health
behaviors in those who received physician endorsement plus worksheets
versus those with worksheets only versus controls.
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dietary fat, regular exercise, and smoking cessation
are for one’s health and well-being.
Outcome evaluation. At either 1 or 4 weeks after
their original office visit, RAs contacted participants,
whose names were masked, by telephone during their
preferred calling time and administered the 5-min
structured telephone interview. These RAs asked participants if they recalled receiving the physician’s
endorsement. This answer determined the post hoc
MD variable. We placed post hoc participants who
said “yes” into the MD+worksheet group and participants who said “no” into the worksheet-only group.
Additionally, participants in the experimental group
were divided on the post hoc worksheet variable based
on their answer concerning completion of worksheets. We placed participants who reported completion of worksheets in the completed-worksheet group
and those participants who did not into the did-notcomplete-worksheet group. We hypothesized that a
dose-response effect would be found when comparing movement across the stages of change and selfreported impact (a) for participants who recalled
132

receiving the physician’s endorsement versus participants who did not and (b) for participants who completed worksheets versus participants who did not.

Results
We collected pretest data for 236 patients, but
contacted only 165 participants for the structured
telephone interview; therefore, we included these 165
participants in the study. At posttest, 94% of experimental participants recalled receiving behaviorchange worksheets. When we asked if they completed
the exercises in the worksheets, 47% of the experimental participants said “yes,” and we placed them
in the completed-worksheet group; 52.4% said “no,”
and we placed them in the did-not-completeworksheet group. Of the experimental participants,
40 (45%) reported receiving their physician’s endorsement, and we placed them in the post hoc MD+
worksheet group, whereas 49 (55%) did not recall
this endorsement, and therefore we placed them in
the worksheet-only group. No participants in the control group said “yes” concerning this endorsement.
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FIGURE 2
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Analyses for Forward Movement in Stages of
Change
Contrary to our hypotheses, comparison of forward movement between the two groups with a
Kruskal-Wallis nonparametric analysis of variance
(ANOVA) revealed no significant differences for dietary fat, H(1, 165) = 2.29, p > .05, exercise, H(1, 165)
= 1.37, p > .05, or smoking, H(1, 165) = 1.83, p > .05.
Analyses for Self-Reported Impact
Consistent with our hypotheses, comparison of
self-reported impact of the intervention between the
two groups revealed a significant difference in the
expected direction for dietary fat, H(1, 165) = 7.6, p
< .01, and a trend for smoking, H(1, 165) = 3.2, p < .10,
but no difference for exercise, H(1, 165) = 2.2, p > .05.
Analyses of Post Hoc Variables
When we considered post hoc variables, a greater
difference emerged for self-reported impact. As
Figure 1 suggests, the MD+worksheet group reported
significantly more impact on dietary fat compared to
Fall 2002
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the worksheet-only group and then controls, H(2,
165) = 11.3, p < .001. We found a similar effect for
impact on exercise, H(2, 165) = 6.9, p < .001. We
calculated the analysis for smoking impact only on
participants who reported smoking at the time of
their office visit. This analysis also yielded a significant effect, mainly due to the contrast with controls,
χ2(1, 165) = 6.2, p < .05. Hence, physicians’ endorsement of the intervention appeared to have a noticeable impact.
Because all of the participants in the experimental condition did not report completion of the
worksheets, it was important to ascertain if this behavior made a difference. As Figure 2 suggests,
completion of worksheets and their behavior modification strategies led to a greater self-reported impact
for dietary fat, H(2, 165) = 6.3, p < .001, and a trend
for greater impact on exercise, H(2, 165) = 5.8, p <
.10. Again, we analyzed smoking impact only for participants who reported smoking at the time of their
office visit, and this produced a significant difference
χ2(1, 165) = 5.6, p < .05.
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Examination of Posttest Timing
Because RAs called half of the participants for
posttesting at 1 week and the other half at 1 month
after pretest (i.e., to assess for a possible latency
effect), we examined forward movement through
stages for dietary fat, exercise, and smoking between
these two conditions. A Kruskal-Wallis one-way
ANOVA revealed no differences for dietary fat, H(1,
165) = .90, p > .05, exercise, H(1, 165) = .27, p > .05,
or smoking, H(1, 165) = .19, p > .05. Similarly, we
found no significant difference between groups for
self-reported impact for dietary fat, H(1, 165) = 1.21,
p > .05, exercise, H(1, 165) = .08, p > .05, or smoking,
H (1, 165) = .001, p > .05. These analyses suggest that
timing of posttest interviews did not affect outcome.

Discussion
We conducted this research with the goal of helping individuals change critical health behaviors. Given
the frequency that most individuals see their primary
care providers, physicians may be powerful resources
for preventive counseling. We can provide more effective counseling if we implement a program that
will allow physicians and nurse practitioners to
identify patients’ readiness-for-change stage and tailor
interventions appropriately to this stage. If we implemented this program successfully on a large scale, it
might help reduce death and disability that result
from lifestyle behaviors such as excessive dietary fat,
inadequate exercise, and smoking.
The most important outcome assessed in this research was forward movement on the transtheoretical
stages of change for the three targeted health behaviors. However, we failed to find these results because
participants reported no stage advancement on any
of the health behaviors. These results suggest that
physician endorsement or completion of the behavior modification worksheets did not facilitate desired
changes. Given the nature of the design and use of
the newly developed PC-SOCS as this dependent variable, it is impossible to determine if the PC-SOCS,
developed as a screening measure, is a poor measure
of change or if participants truly failed to make behavioral changes on these health behaviors. Future
research should include more sensitive dependent
variables such as food, exercise, and smoking diaries
at posttest to compare with dietary fat intake, calorie
expenditure, and smoking tendencies between
groups. Although accurate measurement of these
health behaviors is a challenge for researchers, actual behavior change, rather than reported change,
is the ultimate goal of such interventions.
Curiously, even though participants reported no
advancement in stages on these health behaviors, ef134

fects did emerge for self-reported impact or helpfulness on individual components of the intervention.
Physician endorsement yielded more participants who
reported an impact for all three health behaviors.
Similarly, comparing participants who completed
the behavior modification worksheets to participants
who did not complete them or controls who did not
receive them also demonstrates enhanced selfreported impact on the three health behaviors.
One explanation for this inconsistency is that
participation in the experimental group may have
resulted in demand characteristics, whereby some
participants may have thought it socially desirable to
report an impact because their physician had made
an effort. The PC-SOCS and questions asked in the
telephone interview have clear face validity, and the
purpose of the intervention was probably obvious to
patients (i.e., to improve health behaviors); therefore,
many participants may have been reporting to us what
they knew we wanted to hear. Likewise, the selfjustification of having completed the worksheets may
have caused these participants to “think” it had a
greater impact than it really did. Due to weaknesses
in the research design, it is impossible to make conclusions about either of these possibilities.
An alternative explanation is that participants’
self-reported impact is accurate. The intervention may
have created cognitive or behavioral changes in these
health behaviors that simply were not captured in a
stage-change measure. Changes could have occurred
within stages or across stages, but were missed completely by the PC-SOCS. Again, future research needs
to include better behavioral outcome variables to
remedy this problem. This study relied completely
on self-report. Most educated individuals likely overestimate, in a self-serving bias, their adherence to such
a lifestyle. In retrospect, we should have used more
in-depth manipulation checks in order to monitor
more closely physicians’ endorsements, rather than
relying on participants’ recall at posttest. For instance,
we might have used an interview directly following
the medical exam such as the newly published Physician Exit Interview (Pbert et al., 1999) to identify what
the physician actually said to the participants. This
addition would have controlled for biases or errors
in patients’ recall and also would have served to create more accuracy in assessing a variable with some
variance (i.e., physicians’ endorsements likely vary in
performance).
Finally, we would like to comment on the practicality of such interventions. Although staff members
at this particular health center were quite cooperative, there were certain difficulties encountered in
program implementation. Time became an issue,
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because completion of the consent form and PCSOCS sometimes delayed transit of patients from the
waiting area to exam rooms. This problem concerned
mostly nurses who were expected to expedite physicians’ exams. One way a clinic could adapt to such
program implementation would be to schedule all
appointments 5–10 min prior to the expected medical exam. Future interventions also should aim to
make the paperwork more efficient. RAs were always
available during participant recruitment, and it is
unlikely that a busy staff member could have easily
assumed such a task.
In the past, various barriers have kept physicians
from incorporating preventive interventions into
their practices. Although this intervention did not
address the problem of a lack of compensation for
preventive counseling, it did propose potential solutions to some of the other barriers. For example, even
though most physicians have not been trained extensively in counseling strategies, a simple endorsement
still taps into their power of authority, a power that
our study found to be significant. Furthermore, use
of the PC-SOCS and the stage-appropriate worksheets
allow for matching behavior-change strategies to participants’ particular readiness for change. Physicians
did not need to tailor their counseling intervention,
because this message was inherent in the worksheets.
A general endorsement could serve the same purpose
for all patients and would be much easier to remember for physicians with time constraints. Ideally, physicians’ endorsement would serve to motivate patients,
and the worksheets would show patients how to
change.
Although physician-based health promotion is
still in its infancy, initial research is promising (Campbell et al., 1994; Long et al., 1996; Wechsler, Levine,
Idelson, Rohman, & Taylor, 1983). In this particular
study, not only did participants report an intervention impact, but most of the physicians were interested in providing preventive counseling. As long as
there are primary care providers who are enthusiastic about implementing health promotion into their
practices, then systematic evaluations of such programs will result in effective interventions in the near
future. With its great potential to reduce death and
disability for Americans, physician-based health promotion could be of primary importance in our
country’s future public health goals.
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Teachers’ and Education Majors’
Ratings of Parent –Child Interactions
as Child Abuse
Although actions that endanger a child’s life are clearly instances of child abuse,
other situations may be more ambiguous. Because teachers may be in a unique
position to report cases of potential abuse to the authorities, their definitions about
what constitutes child abuse are particularly important. We used 12 parent–child
interaction scenarios to examine education majors’ and teachers’ definitions of
child abuse. Each scenario described a potential emotional or physical abuse
situation. Participants rated each scenario as to how strongly they agreed or
disagreed the situation was an example of child abuse. Professional teachers more
strongly agreed the emotional parent–child interactions were examples of child
abuse than education majors. In contrast, teachers and education majors did not
differ in their ratings of the physical situations.

JAMIE R. TRIBBLE
KAREN L. YANOWITZ*
EMMANUELLE MONTE
Arkansas State University

W

WAL-MART, YOU NOTICE
a parent slaps his or her child across the
face and yells, “I told you NO!” Is this
behavior child abuse? Child abuse is any behavior that
poses a substantial risk of causing either physical or
emotional harm to the child (National Research
Council 1, 1993). Physical abuse is typically nonaccidental behavior on the part of a caretaker that results in physical injury to the child. Emotional abuse
includes behaviors intended to control the child
through the use of emotional manipulations such as
humiliation or shame (Lowenthal, 1996; National
Research Council, 1993; O’Hagan, 1995). Although
seemingly clear-cut, there is actually much room for
interpretation in these definitions, and recognizing
an abusive situation is not necessarily an easy task.
Most people would probably agree that burning a
child with cigarettes or breaking a child’s bones due
to physical punishment would constitute abuse. However, other situations are less straightforward. For
instance, different interpretations about abuse might
emerge when considering adult–child interactions
that leave the child feeling emotionally worthless.
HILE SHOPPING AT

1National Research Council, Commission on Behavioral and
Social Sciences and Education, Panel on Research on Child Abuse
and Neglect.
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Many factors can influence whether or not a person defines an adult–child interaction as a case of
child abuse. Maynard and Wiederman (1997) examined undergraduates’ perceptions of child abuse by
presenting a written description of a neighbor giving
and receiving sexual favors from either a 7-year-old
or a 15-year-old child. Although Maynard and
Wiederman found most participants believed the situation was child abuse, the age and sex of the child
influenced their perceptions. The scenario was rated
as more abusive when a 7-year-old child was involved
than when an older child was involved. Furthermore,
the scenario was rated as less abusive if it described
opposite-sex interactions rather than same-sex interactions. O’Toole, Webster, O’Toole, and Lucal (1999)
found that teachers were also influenced by the characteristics of those persons involved in potential child
Author note. This research was presented at the annual meeting
of the American Psychological Society, Miami, Florida, June 2000.
We would like to thank Jennifer Wooten and Angela Williams
for their assistance in conducting this research. We would also
like to thank Jennifer Yanowitz for her helpful comments on earlier versions of this article.
Correspondence concerning this article should be addressed
to Karen L. Yanowitz, Department of Psychology and Counseling,
Arkansas State University, State University, AR 72467; telephone
(870) 972-3064. E-mail may be sent to kyanowit@mail.astate.edu.

UNDERGRADUATE RESEARCH

Copyright 2002 by Psi Chi, The National Honor Society in Psychology (Vol. 7, No. 3, 137–141 / ISSN 1089 - 4136).

137
*Faculty Supervisor

TEACHERS’

AND

E DUCATION MAJORS ’ RATINGS



Tribble, Yanowitz, and Monte

abuse situations. The perpetrator’s sex, the attitude
of the perpetrator, and the victim’s sex influenced
teachers’ beliefs that various scenarios were cases of
child abuse.
Equally as important as factors involving the
participants in a potentially abusive situation are
characteristics of the person making the decision
about the presence or absence of abuse. Making a
judgment about the presence of child abuse is
extremely important; one judgment can help a child
escape danger whereas another judgment can falsely
accuse a good caregiver. Children and adolescents
typically rely on adults to report cases of child abuse.
Depending on their specific background, people in
different fields of employment may vary in their
knowledge about child abuse. Kean and Dukes (1991)
examined how jurors, professionals working in child
protection systems (CPS), and police personnel perceived potential child abuse situations. Kean and
Dukes used six vignettes depicting various psychological abuse, neglect, and physical assault situations.
Detectives and jurors rated the vignettes as more
abusive than the CPS professionals, whereas uniformed police officers rated the situations as less
abusive. Trute, Adkins, and MacDonald (1992) also
found that child welfare workers were more likely
than police to believe child abuse occurred in different types of families and that anyone could be an
instigator of child abuse.
Teachers’ definitions of child abuse are particularly interesting to examine, because teachers see children on an almost daily basis and may be in a unique
position to recognize abuse (O’Toole et al., 1999;
Reyome & Gaeddert, 1998; Tite, 1993; Turbett &
O’Toole, 1983). Schools are legally obligated to report suspected cases of child abuse, and many programs have been developed to provide training for
teachers about the signs of child abuse (Lowenthal,
1996; Miller, 1996; Randolph & Gold, 1994). Although training programs exist, teachers often report
they do not feel well educated about child abuse
(Crenshaw, Crenshaw, & Lichtenberg, 1995; Hazzard
& Rupp, 1986; Randolph & Gold, 1994). Crenshaw
et al. (1995) surveyed teachers, school counselors, and
administrators about their knowledge of child abuse.
Only 9.6% of respondents felt very well prepared to
recognize child abuse.
Some researchers have compared teachers’ judgment of child abuse situations to other professionals.
Hazzard and Rupp (1986) assessed pediatricians’,
mental health professionals’, teachers’, and college
students’ knowledge of various child abuse issues such
as definitions, characteristics, causes, and effects of
abuse. Results showed that mental health profession138

als and pediatricians were more knowledgeable about
abuse than teachers and college students. Turbett and
O’Toole (1983) examined beliefs of teachers, nurses,
and physicians. Participants read four vignettes describing potentially abusive child–adult interactions.
The vignettes also manipulated ethnic and socioeconomic status of the family described in the vignette,
and severity of injury. A fifth vignette controlled for
“obvious” abuse (burning a child with cigarettes).
Participants indicated if abuse had occurred using a
5-point rating scale. Turbett and O’Toole found all
participants recognized the obvious abuse given in
the fifth vignette and stated they would report it to
authorities. The more ambiguous cases, however,
revealed differences between the professions. Teachers and nurses were not affected by socioeconomic
status or ethnic status when recognizing or claiming
they would report abuse in the more ambiguous
situations. Physicians, in contrast, were affected by
these factors. Participants also used different symptoms as indications that abuse had occurred. Teachers noted physical symptoms such as bruises and
injuries, as well as behavioral changes such as emotional withdrawal or anxiety. In contrast, physicians
relied mainly on physical symptoms as indicating the
child was the victim of an abusive relationship.
In summary, although teachers may feel illprepared to recognize child abuse, their opinions
about what constitutes child abuse and their knowledge of child abuse differs from other professionals.
However, to the best of our knowledge, no study has
examined differences between experienced teachers
in the field and those students majoring in education before they gain such practical experience. As
described earlier, people in different professions have
differing attitudes, which may be partly based on the
particular type of interactions they have with children.
Therefore, teachers and education majors may have
different opinions as to what type of interactions
constitute abuse as a result of their different levels of
experience. On the other hand, education majors
may be taught the definition of child abuse in their
classes and therefore show similar attitudes as teachers. The purpose of the present research was to
investigate potential differences in beliefs about what
constitutes child abuse between experienced teachers and those majoring in education.
Child abuse may be further subdivided into physical, sexual, or emotional child abuse. Few studies have
specifically examined beliefs about different categories of child abuse. Emotional abuse scenarios, in
particular, may be more ambiguous to recognize.
Crenshaw et al. (1995) found that teachers would be
less likely to report suspected emotional abuse com-
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pared to physical abuse. Experienced classroom
teachers, however, may have had to deal with the effects of emotional or physical abuse in their classrooms. Miller (1996) suggested that training for
teachers include recognition of changes in the child’s
emotional state as an indication of abuse. Therefore,
teachers may be more aware of the possibility of emotional abuse than education majors because of their
training or experience with emotionally abused children. We believe that differences in opinions concerning child abuse will most likely manifest when considering emotional abuse situations. Teachers and
education majors in the present study evaluated situations delineating physical or emotional parent–child
interactions and indicated if they believed the situations were examples of child abuse.

Materials
We used 12 parent–child interaction scenarios
for this survey (see the Appendix for complete list).
We used multiple scenarios to examine participants’
responses to a range of situations (Briggs, Hubbs-Tait,
Culp, & Blankemeyer, 1995; Kean & Dukes, 1991;
Turbett & O’Toole, 1983). Six of the scenarios described parents’ physical interaction with a child, such
as “A parent got mad at the child. While arguing with
her, the parent slaps the child so hard that she is
knocked to the ground.” The other 6 scenarios
described parents’ emotional interaction with a
child, such as “A parent is having a bad day, and the
child comes home 10 minutes late. The parent tells
the girl, ‘I wish you had never been born, you ruined
my life.’ ” Approximately half of the participants received surveys describing interactions with girls and
the other half received surveys describing interactions
with boys. Sex of the parents was never specified.
Procedure
We randomly ordered the emotional and physical abuse scenarios, and all participants received the
Fall 2002
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same randomly ordered survey. We told participants,
“You will be reading a variety of situations involving a
parent–child interaction. For each situation, please
decide if you think it represents a case of child abuse.
Please use the following rating scale for each situation. Please consider each situation individually —that
is, don’t assume that it is the same parent and child
in each situation. Think about each situation as an
individual event.” Half the participants were further
told, “For each of the following situations, imagine
that the child is a girl,” whereas the other half were
told to imagine the child was a boy. After reading each
scenario, participants rated how strongly they believed
each one represented a case of child abuse. Responses
could range from 6 (strongly agree the example was a
case of child abuse) to 1 (strongly disagree the example was
a case of child abuse).

Method
Participants
Seventeen education majors and 26 professional
teachers participated in this study (41 women, 2 men)
The students’ average age was 23.3 years, and the
teachers’ average age was 37.8 years. Educationmajor undergraduates from Educational Psychology
or Human Growth and Development classes participated in this study, and had not started any student
teaching. The teachers taught kindergarten to 12th
grade and were employed at various public schools
in Northeast Arkansas. Teachers’ average career
length was 10.3 years, with a range of 2–25 years.



Results
In order to determine participants’ general beliefs about what constitutes child abuse, we summed
participants’ ratings to create one total score for the
physical abuse scenarios and one for the emotional
abuse scenarios. Therefore, participants’ scores could
range from 36 (strongly agreed each situation was child
abuse) to 6 (strongly disagreed each situation was child
abuse) for the physical abuse score and for the emotional abuse score.
Consistent with prior research (Finkelhor, GomesSchwartz, & Horowitz, 1984; O’Toole et al., 1999),
respondents tended to score at the upper end of the
scale. Overall, both education students and professional teachers strongly agreed the situations were
examples of child abuse. Results of preliminary analyses revealed no effect of sex of the child, therefore
this variable was not considered in further analyses.
Using multivariate analysis of variance (MANOVA)
statistical procedures, the results revealed that professional teachers were significantly more likely to
agree the emotional abuse situations were examples
of child abuse (M = 34.7, SD = 2.3, range = 25–36)
compared to the education majors (M = 33.0, SD = 2.3,
range = 27–36), F(1, 41) = 4.9, p = .03. In contrast, no
significant difference in ratings were found for the
physical abuse situations. Teachers were just as likely
to rate the physical interactions as abuse (M = 35.2,
SD = 2.1, range = 26–36) as were students (M = 35.0,
SD = 1.4, range = 32–36), F(1, 41) = 0.2, p = .77.2
2 Responses were summed to gain an overall understanding of
respondents’ opinions concerning physical and emotional abuse
in a variety of situations. However, individual t tests comparing
teachers’ and students’ ratings of each scenario also revealed that
for four out of the six emotional scenarios, teachers were significantly more likely than students to agree the interactions were
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Discussion
Little difference was found between teachers and
education students on their attitudes toward the
physical abuse scenarios. In contrast, teachers were
significantly more likely than the education students
to agree that the negative emotional interactions between parents and children were examples of child
abuse. Why did teachers and students differ in their
definitions for emotional abuse, but not for physical
abuse? Physical abuse situations are often more unquestionably instances of abuse, as they typically leave
clear physical signs. People may be very familiar with
descriptions of physical abuse from various media
sources, and so were able to recognize the examples
as child abuse. The physical interaction descriptions
generated for this study were fairly severe in nature,
and average ratings were quite high for all participants. Future researchers may want to generate less
harsh scenarios to see if the differences in judgment
between teachers and students found for the emotional interaction descriptions would be duplicated
using more ambiguous physical interaction scenarios.
Why might professional teachers more strongly
agree that negative emotional interactions are examples of child abuse than education majors? Emotional abuse may be more subtle than physical abuse.
No obvious bruises can be seen if a parent yells at a
child or treats a child as worthless. However, research
shows that emotional abuse leaves its own “scars.”
Various studies have found that children who are subjected to emotional abuse have lower self-esteem and
higher levels of anxiety (e.g., Solomon & Serres,
1999). Teachers may be more likely to rate emotionally charged situations as abusive because they interact with children on a daily basis and may have experienced how negative parent–child emotional interactions affected the child in the classroom. In other
words, they may be able to more easily recognize the
harmful influences of negative emotional interactions
and so more strongly rate them as instances of child
abuse. In contrast, education students may have less
practical experience with children and therefore are
perhaps less certain that negative emotional interactions are instances of child abuse.
Surprisingly, many researchers have found that
teachers’ reports account for only a small percentchild abuse (p s ranged from .002 to .026). Teachers were marginally more likely than students to agree the situation “The parents
constantly compare their child with a younger sibling, sometimes
implying the child is not really their own” was child abuse (p < .1),
and no significant difference was found in ratings for “The parents are constantly screaming at their child, calling (her or him)
foul names.” In contrast, none of the ratings of the physical interaction situations revealed any significant differences between
teachers and students.
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age (10–25%) of the cases that come before review
boards, because teachers are often uncertain what to
do if a child discloses information about a potentially
abusive situation (Abrahams, Casey, & Daro, 1992;
Hinson & Fossey, 2000; O’Toole et al., 1999; Tite,
1993). The results of the present study suggest that
education students should be given examples and
taught the definition of all types of child abuse,
especially emotional abuse, as part of their training.
Training about child abuse for preservice teachers
traditionally has not been a very prominent part of
the curriculum (Deangelis, 2000; Oseroff, Gessner,
& Westling, 1996). If students are more unsure than
experienced teachers of whether a situation is an
example of child abuse, they may be less likely to
report such cases to the authorities early in their
careers. We believe students’ uncertainties may be
even more magnified in a real-life situation. As with
the physical interaction situations, the emotional
interactions used in this study were fairly harsh, and
simply by participating in a study examining their
beliefs about child abuse, respondents may have been
primed to rate the situations as examples of child
abuse. Future researchers may want to examine students’ and teachers’ definitions of emotional abuse
in a more naturalistic setting in order to help devise
training programs that will assist teachers more
effectively at all levels of their careers in recognizing
examples of child abuse.
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APPENDIX
Emotional Abuse Situations
1. A parent is having a bad day, and the child comes home 10 minutes late. The parent tells the (girl or boy),
“I wish you had never been born; you ruined my life.”
2. A parent calls a child who has a learning disability “stupid.”
3. The parents ignore their child most of the time, seldom talking with (her or him) or listening to (her or
him).
4. The parents constantly compare their child with a younger sibling, sometimes implying the child is not
really their own.
5. The parents are constantly screaming at their child, calling (her or him) foul names.
6. A parent repeatedly tells the child that they wish the child was dead.
Physical Abuse Situations
1. A parent got mad at the child. While arguing, the parent slaps (her or him) so hard that (she or he) is
knocked to the ground.
2. The parent banged the child against the wall while shaking (him or her) by the shoulder.
3. The parent burned the child on the buttocks and chest with a cigarette.
4. The parent put the child in a bathtub of boiling hot water.
5. The parent hit the child so hard with a wooden stick that it left red marks.
6. The parent punched the child in the face.
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Effects of Social Loafing on Individual
Satisfaction and Individual Productivity
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Social loafing is the tendency for people in work groups to exert less effort than
if they worked individually. Mulvey, Bowes-Sperry, and Klein (1998) found
that the presence of a social loafer in a real-life work group was related to lower
group satisfaction and lower group productivity. The present study conceptually
replicates this research, but experimentally manipulates loafing in a simulated
task and measures individual satisfaction and individual productivity. Participants (N = 51) were randomly assigned to work groups with a hardworking or a
“loafing” team member. As was predicted, individual satisfaction was lower in
groups with a loafer. Contrary to predictions, however, individual productivity
did not differ across conditions.

Widener University

S

OCIAL LOAFING IS THE TENDENCY FOR PEOPLE

in work groups to exert less effort than those
working individually. Researchers have studied
the antecedents of social loafing extensively over the
last 25 years (see Karau & Williams, 1993, for a metaanalytic review article).
More recently, other researchers have examined
the consequences of social loafing in work settings.
Campion, Medsker, and Higgs (1993) were the first
to use empirical research to examine the relation
between workload sharing and group effectiveness
(satisfaction and productivity). They developed a
conceptual model of and a questionnaire that measured five types of work team characteristics. Of
these, four were input variables: job design (e.g., selfmanagement), interdependence (e.g., of task), composition (e.g., relative size), and context (e.g., managerial
support). One theme, of which workload sharing
was an element, was process, describing group actions
that influence effectiveness. Then, as part of a largescale correlational study using a sample of clerical
workers, they studied self-reported workload sharing
as one of the 19 characteristics of group work situations. They found that workload sharing was positively related to productivity, but not to satisfaction.
Campion, Papper, and Medsker (1996), replicating
142

their own research team’s earlier study with a sample
of professional employees and additional measures
of work group effectiveness, found that process
variables, including workload sharing, were the best
predictors of outcomes. In this study, workload
sharing was positively related to both productivity and
satisfaction.
Mulvey, Bowes-Sperry, and Klein (1998) focused
on social loafing in a correlational study and predicted that perceived loafing would be negatively related to both group satisfaction and group performance. To study these effects, they used volunteer
undergraduate participants in a management course.
Students worked in three- to five-person groups, with
a group project required for the class as the group
task. Results showed that perceived loafing was negatively correlated with the group’s satisfaction with
group members and was negatively related to group
performance.
The present study is a conceptual replication of
the Mulvey et al. (1998) research. There are three
points of difference. We used an experimental, rather
than a correlational, design, as had been suggested
by earlier researchers as a direction for future research (Campion et al., 1996); we used a simulation,
rather than a real-life task and situation; and we mea-
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sured individual, rather than group, satisfaction and
productivity. Specifically, we randomly assigned participants to one of two work groups. In one group, a
confederate played the role of a loafer and made
scripted comments designed to impede group
progress. In the other group, the confederate played
the role of a hard worker and made scripted comments supportive of group efforts. Based on the findings of prior research, we predicted that individual
satisfaction and productivity would be lower in groups
containing a scripted loafer than in groups containing a scripted hard worker.

Method
Participants
Participants (N = 51; 27 men, 24 women) were
undergraduate students at a midsized comprehensive
university in the Northeast United States. They
volunteered for this study to fulfill a research participation requirement for their Introduction to Psychology class. Forty-four participants were of traditional college age (18–21). Forty-five participants
reported themselves as being Caucasian, 4 were
African American, and 2 were Asian American. Fifty
of the participants reported having worked in groups
before.
Materials
Dependent variable measures were individual
satisfaction with the hardworking or loafing coworker
and individual productivity.
Job Descriptive Index. To measure individual
satisfaction, the participants completed the 18-item
coworker subscale (see Table 1) of the Revised Job
Descriptive Index (Roznowski, 1989), which involves
judgments of the degree to which each adjective
describes a coworker, using a 4-point Likert-type
scale with responses ranging from 1 (strongly agree) to
4 (strongly disagree). The reported internal-consistency
reliability (measured by Cronbach’s alpha) of this
subscale is high, α = .90 (Roznowski, 1989). To determine the satisfaction score, we reversed the scoring
for negative adjectives and then summed the scores
for all items. The higher the score, the lower the
satisfaction with the coworker. We chose this questionnaire because it was the measure used to indicate satisfaction in the Mulvey et al. (1998) study.
Unusual Use Creativity Task. The group task was
a creativity exercise that involved thinking of unusual
uses for a common object (a paper clip). We measured the second dependent variable, individual
productivity, by counting each participant’s unique
(unduplicated) responses in the Unusual Use
Creativity Task (L’Armand, 1974).
Fall 2002
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Design and Procedure
The design of the study was a simple experiment
using between-group comparisons, one manipulated
independent variable or treatment (loafing vs.
hardworking script for the confederate acting as a
team member), and random assignment to treatment
conditions. Participants reported to a conference
room to work in three- to six-person teams, which
included a confederate who had been (previously)
randomly assigned to use a loafer or hard worker
script. After they completed consent forms, an experimenter told the participants that they were studying brainstorming in work groups. The researcher
then read a detailed set of instructions. The Unusual
Uses Creativity Task was described (L’Armand, 1974).
Participants worked together for 8 min to think of
and write as many unusual uses as possible for a paper
clip, interacting freely and building on the ideas of
others in order to maximize productivity. They wrote
down all unusual uses produced as a group, but
marked an asterisk in front of their own contributions. The confederate acted as either the loafer or
the hard worker. The loafer made scripted comments
throughout the work period that were conducive to
nonsuccessful team situations, for example, “This
activity is stupid,” “When is this going to be over?”
and “I hate being here,” as well as contributing
nothing to the group task. The hard worker made
supportive comments to the other team members,
for example, “Keep up the good work,” “I want to be
the best group in this task,” and “This task is easy,” as
well as making many contributions to the group task.
After the 8-min work period, the experimenter col-

TABLE 1
Words to Evaluate Team Members in Task
Activity from the Job Descriptive Index
Item description

Item description

1. Stimulating
2. Boring
3. Slow
4. Ambitious
5. Stupid
6. Responsible
7. Fast
8. Intelligent
9. Disorganized

10. Talks too much
11. Smart
12. Lazy
13. Unpleasant
14. Active
15. Works well together
16. Narrow interest
17. Wastes time
18. Helpful

Note. Italics indicate reverse scoring.
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lected answer sheets from all participants. We obtained individual productivity scores by counting the
unique (unduplicated) unusual uses. Next, the experimenter handed out the 18-item Job Descriptive
Index (Roznowski, 1989). We explained the task and
asked the participants to evaluate each individual
team member, excluding a self-evaluation. Individual
satisfaction scores reflected the evaluation for the
team member playing the part of the loafer or hard
worker.

Results
Based on the results of prior research, we predicted that both productivity and satisfaction with the
confederate would be lower in the loafer group than
in the hard worker group. To test these predictions,
we compared group means for each dependent variable using independent sample t tests. Prior to statistical analysis, we confirmed that the assumption of
homogeneity of variance was met, using the Levene
Test for Equality of Variances.
Our predictions were partially supported. As we
predicted, mean satisfaction scores were significantly
lower in groups containing a scripted loafer (M = 2.49,
less satisfaction, SD = .35) than in groups containing
scripted hard worker (M = 1.76, greater satisfaction,
SD = 1.76), t(49) = 7.69, p < .0001. However, contrary
to prediction, productivity scores were not significantly lower in the loafer condition (M = 4.57, SD =
2.81) as compared to the hard worker condition (M
= 5.68, SD = 2.67), t(49) = 1.45, p = .15.

Discussion
We predicted that individual satisfaction with the
loafer coworker would be lower than individual satisfaction with the hardworking coworker. This prediction was supported by the results. Our finding that
satisfaction is lower in a group containing a loafer
replicated the Mulvey et al. (1998) findings. Our original contributions to research in this area are that (a)
we replicated these findings using an experimental
manipulation of hard worker versus loafer, and (b)
we showed that the presence of a loafer in a group
adversely affects individual as well as group satisfaction. This successful replication with an experimental design gives us greater confidence in applying
these research findings to real-life work situations,
such as group projects in an academic setting or work
teams in a corporate setting.
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We also predicted that individual productivity
would be lower in groups with a scripted loafer than
in groups with a scripted hard worker. The results
did not support this prediction. We did not replicate
the Mulvey et al. (1998) finding that productivity is
also adversely affected by the presence of a loafer in
the work group. One reason for this failure to replicate may be that they used a group productivity measure whereas we used an individual productivity measure; it is possible that the presence of a noncontributing social loafer in a work group affects group but
not individual work output. A second reason may be
that our work setting differed in that our loafer publicly stated his or her no-work position at the beginning of the task. Other participants may have felt the
need to work hard to compensate for the worker’s
cavalier attitude toward the task. Both of these possibilities could be investigated in further research.
Our study might be improved in future research
in several ways:
1. The size of each group should be held constant.
Due to no-shows by research participants and our
time constraints we could not achieve our goal of
having four participants in each group, and some
groups had only three members.
2. To hold the sex variable constant, there should be
homogeneity of sex within each group. Again,
participant no-shows and time constraints caused
us to revise our goal of using only same-sex work
groups. Alternatively, sex of participants and
confederates could be investigated as independent
variables in a factorial design.
3. The task should be more meaningful to participants.
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Sex Differences Related to Video
Arcade Game Behavior
Recently, video arcades have served as a social gathering locale for children of all
ages. Due to the fact children spend considerable time playing video games, possible effects of this activity are of interest to social scientists and the public at large.
The present research used a naturalistic observation to explore participants’ sex
and age classification (≤ 18 or ≥ 19), and whether more men and boys or women
and girls participated in the playing of violent video arcade games. We found
that not only are arcade patrons primarily men and boys, but they also tend to
play more violent video arcade games than their female counterparts. Possible
reasons for and implications of these findings are considered.

BRAD JURICA
KELLY ALANIS
SHIRLEY OGLETREE*
Southwest Texas State
University

I

N RECENT YEARS , VIDEO ARCADE GAMES HAVE

become increasingly popular. “Americans spend
more money annually on video games than they
do on movie tickets” (Dill & Dill, 1998, p. 408). Video
arcade games have spread into the household arena
as well (with systems like Nintendo, Sega, and Sony
PlayStation) and now can be found on many computers. Rideout, Foehr, Roberts, & Brodie (1999)
estimated that approximately 10% of children under
the age of 18 participate in video game–playing
behavior for at least 1 hr per day.
According to Ball (1978), video games help children learn attributes such as hand-eye coordination,
decision-making skills, and the following of directions.
Moreover, Provenzo (1991) states, “video games
provide important insights into the values we hold
as a culture. Their content reveals a great deal about
our attributes concerning violence, our fears and
hopes for technology, and the social status we assign
to minority groups and women” (p. 99). Sandra
Calvert, director of Georgetown University’s Children
in Media Project, suggests that video games are directly related to computers and that because of the
lack of computer software and games targeted toward
young girls, we may be guiding girls away from
careers in technology (Rabasca, 2000). Games may
strengthen gender stereotypes that already exist in
our culture. Due to the potential impact of arcade
Fall 2002
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games on young, impressionable minds, any sex
difference in video arcade game behavior should be
seriously considered.
Funk and Buchman (1996) concluded that regardless of whether video games are played at home
or in the arcade, by children or adults, boys and men
are found to engage in more playing behavior than
girls and women. Likewise, a survey given to fourth,
fifth, and sixth graders by Lin and Lepper (1987)
showed that boys played more video games both at
home and in arcades. Additionally, Kaplan (1983)
found that boys spent four times the amount of time
playing video games than girls. Finally, Greenfield
(1994) states that boys’ ability to implement the use
of logical and strategic planning skills in the process
of learning a new game may contribute to this apparent sex difference.
In addition to a possible sex difference, there is
the problem of the ever-growing popularity of violent video arcade games. Contemporary arcade games
Author note. Earlier versions of this study were presented at the
Psi Chi Student Psychology Convention at Texas Christian University in Fort Worth, Texas, February 1998, and at the annual
meeting of the Southwestern Psychological Association in New
Orleans, Louisiana, April 1998.
Correspondence concerning this article should be addressed
to Dr. Shirley Ogletree, Department of Psychology, Southwest
Texas State University, San Marcos, Texas 78666. Electronic mail
may be sent to so01@swt.edu.
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depict individual characters throwing vicious kicks
and brutal punches, and striking his/her opponent
with such force that bloodshed is often the outcome.
“Savage kicks and the ability to use violent weapons
against one’s opponent are what determine success
in the games” (Provenzo, 1991, p. 51). The days of
pinball and Ms. Pac-Man are far behind us.
According to Klein (1984), video games provide
a fantasy environment to be controlled, with survival
being the ultimate goal. Many of these violent games
are explicit in that they provide the participant(s) with
the time, the setting, and a clear objective, thus
creating a desire within the player(s) to fulfill a
mission and/or purpose. Sex differences in video
arcade game playing also may be related to the
violent content of these games; men and boys may
be more likely than women and girls to be interested
in and participate in such video games.
The limited research previously conducted on
sex differences in behavior related to video games
has utilized survey/questionnaire methodologies.
Because parents, peers, and others may regard games
as being more appropriate for boys than girls, a
social desirability response tendency might bias
questionnaire data. Moreover, Subrahmanyam and
Greenfield (1994) noted that girls, in relation to boys,
lacked the desire and motivation to partake in
studies on video games. Therefore, observing the
actual behavior of the participants in the arcade setting provides another, perhaps less biased, assessment
of sex differences, complementing the questionnaire
data already obtained. For these reasons we decided
to conduct a naturalistic observation of sex differences in video arcade game behavior. We hypothesized that not only will more men and boys engage
in the playing of video arcade games, but also that
they will play more violent versus nonviolent games
than their female counterparts.

Method
Participants
We observed a total of 183 participants playing
video arcade games. There were 31 women and girls
and 152 men and boys engaged in playing behavior.
One hundred thirty-eight participants were classified
as being ≤ 18 years of age, and 45 were categorized as
being ≥ 19 years of age. All of the observations took
place in suburban middle-class neighborhoods in
Austin and San Antonio, Texas.
Materials
We designed a data-recording sheet in order to
categorize the participants into one of several categories. This sheet had six columns: the name of the
146

game, notes about the game, men and boys ≤ 18 years
old, men ≥ 19 years old, women and girls ≤ 18 years
of age, and women ≥ 19 years of age. The datarecording sheet was designed so a check could be
easily placed in the correct box corresponding to the
participant’s sex and age while aligning horizontally
with the name of the game the participant was playing. Finally, we used stopwatches to allow for a 1-min
observation period in which the researcher could
categorize the participant’s sex, age, and the name
of the game he/she was playing.
Procedure
Before data collection began, pretesting was
conducted in order to determine appropriate age
categorizations, adequate times and sufficient time
intervals for observation, and a proper procedure.
Initially, both a male and female researcher collected
data at each location during pretesting. However,
because a high concordance rate (94.7%) was found,
only one researcher observed and recorded data at
each location during the study. After frequenting local
arcades every Saturday and Sunday for 2 weeks, the
method and procedure of data collection were established. We established two age categories to separate
high school–age and younger adolescents from their
college-age and older peers and to simplify the
methodology by decreasing the possibility of errors
made by guessing participants’ exact ages.
Six arcades (three in Austin and three in San
Antonio) were used to monitor playing behavior. Each
location was observed twice on Saturday at 8:00 p.m.
and twice on Sunday at 3:00 p.m. Proceeding through
each location in a clockwise manner, the researcher
observed each video game for a 1-min interval. During each 1-min interval, the researcher noted the
name of the game and the participant’s sex and
estimated age classification (≤ 18 or ≥ 19). In the
process of walking through the arcade, any game that
was not being played was still observed for a 1-min
interval to account for the possibility of late arrivals.
The researcher conducted only one rotation around
each arcade, with particular care taken to ensure that
participants were not observed more than once.
In order to categorize the individual games as violent, one of the following criteria had to be met: (a) the
character(s) controlled by the participant must engage
in the throwing of savage kicks or knockout punches,
or use weapons in hand-to-hand combat against an opponent, or (b) the game involved the killing of an opponent using missiles, lasers, or artillery (commonly
found in futuristic and war games). We categorized the
remaining games that did not involve hand-to-hand
combat or the killing of an opponent as nonviolent.
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Results

Discussion
Our naturalistic data clearly support the presence
of a sex difference in video arcade game playing
behavior reported in earlier research (Funk &
Buchman, 1996; Kaplan, 1983; Lin & Lepper, 1987).
There may be several underlying factors that contribute to the fact that more men and boys participate in
the playing of video arcade games. Some factors center on the socialization of boys and girls in traditional
Western culture. For example, if social acceptance is
contingent upon an apparent sex difference, then
adolescent girls risk the possibility of their playing
behavior being classified as inappropriate (Funk &
Buchman, 1996). Therefore, continued participation
in such activities is likely to be halted for fear of group
isolation and/or parental scorn. Also, success in violent arcade games may be contingent on the participant playing with a competitive nature and an overall desire to win. Girls, on the other hand, tend to be
reared toward cooperative methods, which ultimately
may hinder their ability to perform well on violent
video arcade games (Funk & Buchman, 1996).
Along with socialization, a person’s ability to use
spatial skills may be a determining factor in the ability to perform well on video arcade games. Previous
research has concluded that girls and women do not
perform as well as their male counterparts on spatial
performance tests (Halpern, 1986; Maccoby & Jacklin,
1974). In addition, participants may improve their
spatial skills by repeated video game exposure
(Okagaki & Frensch, 1994; Subrahmanyam & Greenfield, 1994). Thus, sex differences in spatial ability
may affect the playing of video arcade games, and
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TABLE 1

Chi-square tests analyzed the nominal data obtained in this study. The number of men and boys
(152) engaging in arcade game behavior was significantly greater than the number of women and girls
(31), χ2(1, N = 183) = 80, p < .001. A total of 138 of
the participants involved in playing behavior were
estimated to be ≤ 18 years of age, whereas 45 were
estimated to be ≥ 19 years of age, χ2(1, N = 183) = 47;
p < .001. After placing each game into one of the two
categories (violent or nonviolent), a 2 × 2 (violent vs.
nonviolent; men vs. women) chi-square test examined
whether or not the variables were independent. A
significant association was found between participant
sex and violent/nonviolent video games χ2(1, N =
183) = 4.395, p < .05; even though the participants
played more nonviolent games overall, the men and
boys were more likely than women to play violent
video arcade games (see Table 1).
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Numbers of Participants Playing Violent/
Nonviolent Video Games
Type of game
Sex

Nonviolent

Violent

Both

Male

87

65

152

Female

24

7

31

111

72

183

Both

conversely, the playing of video arcade games may
influence this spatial ability.
Additionally, according to Provenzo (1991), video
games “. . . function almost exclusively in the private
sector. Unlike textbooks, which are subject to public
scrutiny and selection, or children’s books, which
must pass through library approval boards, the video
game market is largely controlled by the consumer—
that is, the child who is purchasing the game or having it purchased for him” (p. 102). Because a majority of video games are designed by men and directed
toward the male market (Cooper & Mackie, 1986),
contemporary video arcade games contain a small
percentage of female characters and tend to possess
random acts of violence. The limited number of female characters portrayed in aggressive/independent
versus passive/dependent roles in these games could
also be a contributing factor in women’s limited participation in video arcade games.
In summary, our data not only support a sex difference in the playing of video arcade games, but we
also found a significant association between participants’ sex and violent versus nonviolent games. Even
though the participants were more likely to play nonviolent games overall, men and boys were more likely
to play violent video arcade games. Although the aggressive content as well as differential gender role portrayal in arcade games may contribute to the male
participants’ greater likelihood of engaging in playing behavior, the playing of such games may affect
participants themselves. Notably, it is possible the
existing sex disparities in spatial ability may be further widened, aggressive tendencies may be strengthened, and stereotypical sex representations may be
reinforced. “As scientists, we should add new research
to the currently small and imperfect literature on
video game violence effects and clarify for society
exactly what these risks entail” (Anderson & Dill, 2000,
p. 789). In the future, perhaps a market comprised
of video arcade games oriented toward women and
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girls, portraying independent, assertive heroines overcoming difficult obstacles through cooperative, rather
than aggressive, winning strategies will lead to an
abatement of the current sex difference and an increase in female participants.
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Psi Chi Research Awards
and Grants

P

CHI ANNUALLY SPONSORS NATIONAL UNDERgraduate and graduate research award competitions, as well as research awards for members submitting the best research for the regional
and national paper/poster sessions. Members are encouraged to begin research papers early to submit
for presentation at local, state, regional, or national
conventions. Chapters are encouraged to provide an
opportunity for members to rehearse their papers
before an audience prior to presenting them at a
convention.
In addition, Psi Chi also sponsors grant programs
to fund student and faculty research. Psi Chi’s award
and grant programs now provide up to $225,000 to
members annually. Descriptions of the award/grant
competitions follow. Further information and submission forms may be obtained from Psi Chi’s national
website (www.psichi.org ) or from the Psi Chi National
Office, P.O. Box 709, Chattanooga, TN 37401-0709;
telephone: (423) 756-2044; e-mail: psichi @ psichi.org.

Erlbaum Awards

SI

Guilford Awards
All Psi Chi undergraduate members are eligible
to submit their research for the Psi Chi/J. P. Guilford
Undergraduate Research Awards. Cash awards are
$1,000 for first place, $650 for second place, and $350
for third place. In addition, all winners and their faculty research advisors receive award certificates. The
abstracts of the winning papers, as well as photographs
and brief biographies of the top three winners, are
published in Eye on Psi Chi. The deadline for this award
is May 1 (postmark).

The Psi Chi/Erlbaum Awards in Cognitive
Science, sponsored by publisher Lawrence Erlbaum
Associates, Inc., are open to all Psi Chi undergraduate
and graduate Psi Chi members and are awarded to
those who submit the best overall empirical studies
in the area of cognitive science. The awards are $500
for the first-place graduate student and $500 for the
first-place undergraduate student. In addition, the
winners and their faculty research advisors receive
award certificates. The abstracts of the winning
papers, as well as photographs and brief biographies
of the top two winners, are published in Eye on Psi
Chi. The deadline for this award is May 1 (postmark).

Newman Graduate Award
All psychology graduate students are eligible to
submit their research for the Psi Chi/APA Edwin B.
Newman Graduate Research Award. The winner receives the following: (1) travel expenses to attend the
APA/Psi Chi National Convention to receive the
award, (2) a three-year subscription to an APA journal of the winner’s choice, and (3) two engraved
plaques, one for the winner and one for the winner’s
psychology department as a permanent honor to the
winner. In addition, the abstract of the winning paper,
as well as a photograph and brief biography of the
winner, is published in Eye on Psi Chi. This award is
presented during the prestigious APA/APF Awards
ceremony at the APA/Psi Chi National Convention
in August. The deadline for this award is February 1
(postmark).

Allyn & Bacon Awards

Regional Research Awards

The Psi Chi/Allyn & Bacon Psychology Awards,
sponsored by Allyn & Bacon Publishers, are open to
all undergraduate Psi Chi members and are awarded
to those who submit the best overall empirical research papers. The awards are $1,000 for first place,
$650 for second place, and $350 for third place. In
addition, all winners and their faculty research advisors receive award certificates. The abstracts of the
winning papers, as well as photographs and brief
biographies of the top three winners, are published
in Eye on Psi Chi. The deadline for this award is May 1
(postmark).

All Psi Chi members (undergraduate and graduate) are eligible to submit their research for the Regional Research Awards. Cash awards of $300 each
are presented to students submitting the best research
papers to Psi Chi sessions at regional conventions.
The number of awards in each region will vary with
the size of the regions; a total of 78 awards of $300
each are available for the 2002–03 year. Award
monies are distributed at the conventions following
the presentations. The Psi Chi regional vice-presidents
each send a Call for Papers and a letter to the Psi Chi
chapters in their respective regions during the fall.
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These letters include information about the Regional
Research Awards, the regional conventions, and submission deadlines for Psi Chi programs. Deadlines
for submissions vary according to region and sometimes from year to year; check your fall regional mailing or the Psi Chi national website (www.psichi.org)
for details.

National Convention Research Awards
All Psi Chi members (undergraduate and graduate) are eligible to submit their research for the
National Convention Research Awards. Cash awards
of $300 each are presented to students submitting
the best research for Psi Chi sessions at the APA and
APS national conventions. Up to eight awards are
given: four for the APA Convention and four for the
APS Convention. Award monies are distributed at the
conventions following the presentations. A Call for
Proposals is mailed to all chapters in the fall and is
also available from the Psi Chi National Office and
website (www.psichi.org). The deadline for submissions
to the Psi Chi student sessions at both the APA and
APS conventions is December 1 (postmark).

Undergraduate Research Grants
All undergraduate Psi Chi members are eligible
to apply for these undergraduate research grants. The
purpose of this program is to provide funds for members to defray the cost of conducting a research
project. Applicants may request up to $1,500 for each
project. A total of $45,000 has been allotted for this
student grant program. The deadline for this grant
program is October 1 (postmark).

Summer Research Grants
All undergraduate Psi Chi members are eligible
to apply for these summer research grants (research
must be conducted while still an undergraduate, not
after graduation). The purpose of this program is
to provide funds for members to conduct summer
research at nationally recognized research institutions. During the 2002–03 year, Psi Chi will award 10
grants of $3,500 (a stipend of $2,500 to the Psi Chi
student plus $1,000 to the sponsoring faculty member at the research institution). The deadline for this
grant program is March 30 (postmark).

NSF–REU Grants
All undergraduate Psi Chi members are eligible
to apply for these summer research grants, which are
offered by Psi Chi in conjunction with the Research
Experiences for Undergraduates (REU) program
sponsored by the National Science Foundation (NSF).
The purpose of this program is to provide funds for
Fall 2002
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members to conduct summer research at nationally
recognized research institutions that have been
identified by NSF as REU sites. This research must
be conducted while still an undergraduate, not after
graduation. Psi Chi will award a total of six grants to
fund Psi Chi members who qualify for an NSF–REU
grant during the 2002–03 year. A total of $30,000 has
been allotted for this grant program. The deadline
for this grant program is spring 2003 (check Psi Chi
website for further details—www.psichi.org).

Faculty Advisor Research Grants
All current faculty advisors and coadvisors who
have served an active Psi Chi chapter for at least one
year are eligible to apply for these faculty advisor research grants. The purpose of this program is to provide funds for advisors to defray the direct costs of
conducting a research project (no stipends included).
Two grants will be awarded annually within each of
Psi Chi’s six regions, for a total of 12 grants. The
maximum amount of each grant will be $2,000. The
deadline for this grant program is June 1 (postmark).

Hunt Research Grants
All Psi Chi student and faculty members are eligible to apply for a Thelma Hunt Research Grant.
Up to three awards of $3,000 each are presented annually to enable members to complete empirical research that addresses a question directly related to
Psi Chi, as posed by either (1) the Psi Chi National
Council, or (2) the researcher submitting a proposal.
Unlike other national Psi Chi award/grant programs,
the Hunt Grants focus on research directly related to
the mission of Psi Chi. The deadline for this grant
program is October 1 (postmark).

Undergraduate Psychology Research
Conference Grants
The purpose of this program is to provide funds
for local/regional undergraduate psychology research conferences. Funding is intended for conferences that will invite student research presenters from
at least three schools in the area and will notify all Psi
Chi chapters in the geographic area of the conference. Funding is not available for conferences intended for students from a single school. If a single
school organizes the conference (and invites other
schools), the school submitting an application must
have a Psi Chi chapter. If a consortium of schools
organizes the conference, at least one member of the
consortium must have a Psi Chi chapter in order to
be eligible to apply. The maximum grant for each
conference is $1,000. The deadline for this grant program is December 1 (postmark).
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Subscriptions and Back Issues
The Psi Chi Journal of Undergraduate Research is a national, fully reviewed, quarterly journal dedicated
to the publication of undergraduate student research. All active Psi Chi chapters receive one complimentary subscription to the journal. We encourage each chapter to see that an additional subscription
is obtained for the school library and that other organizations and interested individuals are made
aware of its availability. Every effort has been made to provide a high-quality publication and yet offer
the journal at affordable subscription rates to ensure its availability to all interested students, faculty
members, and institutions. Back issues and bulk orders for classroom use are also available.

Journal Subscription and Back Issue Order Form
SUBSCRIPTION RATES
Individuals: $20/year (4 issues)
Institutions: $40/year (4 issues)
Subscription orders must be prepaid and are based on the
calendar year. Make checks payable to Psi Chi.

BACK ISSUE RATES
Entire Volumes (Individuals): $20
Entire Volumes (Institutions): $40
Single issues (Individuals): $6 per copy
Single issues (Institutions): $12 per copy

CLASSROOM USE
Bulk orders for classroom use are available at a discount.
Faculty members should contact the Psi Chi National Office
(journal@psichi.org) for availability, rates, and shipping costs.

INTERNATIONAL (OUTSIDE U.S.)
Canada: Add $10 for annual subscriptions; add $2.50 for
single issues.
Other International: Contact Psi Chi National Office for rates.

SHIPPING ADDRESS (please type or print):

SUBSCRIPTION ORDER
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Name

Subscription total _________________ = $

Address

Back Issue total ___________________ = $
International total (see rates at left) __ = $
City/State /Zip+4

Total amount enclosed _____________ = $

Mail this form to: Psi Chi National Office (Subscriptions), P.O. Box 709, Chattanooga, TN 37401-0709
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Other Journals of Student Research in Psychology
Journal of Psychological Inquiry

Modern Psychological Studies

• Founded 1996 by the Great Plains Behavioral
Research Association
• Authors must be undergraduate students.
• Publishes empirical studies, literature
reviews, and historical articles concerning
any topical area in the psychological sciences.
• Submissions must (a) come from students at
institutions that sponsor the Great Plains
Students’ Psychology Convention and the
Journal of Psychological Inquiry or (b) have
been accepted for or presented at the
meeting of the Great Plains Students’
Psychology Convention, the Association for
Psychological and Educational Research in
Kansas, the Nebraska Psychological Society,
or the Arkansas Symposium.
• Contact: Mark E. Ware, Managing Editor
Department of Psychology
Creighton University
2500 California Plaza
Omaha, NE 68178-0001
Telephone: (402) 280-3193
E-mail: meware@creighton.edu
Web URL: http://puffin.creighton.edu/psy/
journal/JPIhome.html

• Founded 1992
• Two issues per year: September and March
• Primary author must be an undergraduate
student.
• Preferred submission deadlines: April and
October
• Publishes experimental research, but will
also consider theoretical papers, literature
reviews, and book reviews.
• Contact: Editor, MPS
Department of Psychology
University of Tennessee at Chattanooga
615 McCallie Avenue
Chattanooga, TN 37403-2598
Telephone: (423) 785-2238, 755-4262
E-mail: mpssub@ utc.edu

Journal of Psychology and the Behavioral
Sciences
• Founded 1966
• One issue per year
• Authors may be undergraduate or graduate
students with faculty mentor.
• Contact: Dr. Daniel J. Calcagnetti
Faculty Editor
Department of Psychology
Fairleigh Dickinson University
285 Madison Avenue
Madison, NJ 07940-1099
Telephone: (973) 443-8974
E-mail: robinc@enter.net
Web URL: http://alpha.fdu.edu/psychweb

Journal for Undergraduate Research in
Psychology
• Founded 1997
• Published quarterly (March, June,
September, December)
• Online journal dedicated to undergraduate
research presented at local, regional, or
national conferences.
• Abstracts accepted from any conference.
• Award winners may have full text of paper
published online.
• Contact: Dr. Chris Koch
Director of Undergraduate Studies in
Psychology
Department of Psychology
George Fox University
Newberg, OR 97132
Web URL: http://www.georgefox.edu/jurp/

The journals listed above all solicit and publish research in psychology conducted and written by students.
Journals published internally (i.e., which only accept submissions from students within one institution or
department) are not listed. If you know of other journals that meet these criteria, please inform the Psi Chi
National Office, P.O. Box 709, Chattanooga, TN 37401-0709; Telephone: (423) 756-2044; Fax (toll-free):
1-877-265-1529; E-mail: journal@psichi.org.
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