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Effect of Attire on Service Quality in Midwestern 
Department Stores 
 
Molly Gurovitsch1 and Nicole Prince2 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 
 
Customer service is an integral part of a successful business. There are many aspects of customer service; 
however, one of its initial components is promptness. This study explored the premise that discriminations based 
on attire can influence the promptness of service a customer receives. A field experiment was conducted by 
confederates visiting stores wearing two different styles of attire (formal and informal) and recording the time it 
took to be acknowledged by a sales personnel. As hypothesized, the confederates received service significantly 
more promptly when dressed in formal attire than in informal attire. These results may have implications for both 
department store personnel and consumers. 
 

Pages: 1-4 
 
 
 

First impressions are often superficial. Frequently, 
physical appearance is the only available social cue, and one 
consequently expects first impressions to be based primarily on 
physical appearance (Buckley & Haefner, 1984; Regan & 
Llamas, 2002). There has been substantial research on the 
impact of physical appearance on one’s perceptions of others. 
For example, Buckley (1983) found that manipulating a 
person’s clothing was an effective method of changing other’s 
perceptions of that person’s physical appearance. Dion, 
Berscheid, and Walster (1972) found support for the idea that 
one should “dress for success” through their findings that 
people who project a physically attractive self-image are 
perceived by others to have better lives, be more competent, 
have more likeable personalities, and be more successful at 
their jobs than less attractive individuals. Clearly, first 
impressions are affected by physical attractiveness, and insofar 
as attire contributes to this effect, one expects individuals with 
formal clothes to be perceived in much the same way as 
reported in Dion, et al. (1972). The present study extends these 
findings, and examines the effect of attire on a particular kind 
of first impression:  the first impression of store customers by 
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department store service representatives and the resulting 
service that is provided.   

In the growing and diversifying retail sector, 
customers have a greater variety of stores to patronize than 
ever before (Leung & Fung, 1996). Since the retail sector has 
become increasingly competitive, high-quality customer service 
has become a vital way to give one’s business a much needed 
edge (Haelsig, Swoboda, Morschett, & Schramm-Klein, 2007). 
Chowdhary and Prakash (2007) emphasized the vital 
importance of customer service, stating that it is an “essential 
strategy for success and survival in today’s competitive 
environment” (p. 493).  

Kim and Lennon (2005) conducted a study involving 
service quality in specialty stores.  They examined whether 
manner of dress impacted service promptness and friendliness 
in large-sized clothing stores.  During the naturalistic 
observation of 90 customers, they found that friendliness of a 
salesperson was affected by variables of dress such as 
attractiveness, fashionability, and formality of clothing. 
Through the analysis rating from a seven-point scale, the 
researchers concluded that customers were identified by the 
salespersons as either “purchasers” or “browsers” based solely 
on their attire, and those who were categorized as purchasers 
experienced friendlier service.  

Paulins (2005) attempted to explore the expectations 
and quality of customer service experienced by college students 
in a variety of subject-selected stores including department 
stores, specialty stores and groceries stores. Through pre-visit 
and post-visit questionnaires, Paulins (2005) showed that there 
were significant differences in the quality of customer service 
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received by participants in differing dress styles. She concluded 
that professionally-dressed students received higher levels of 
service than informally-dressed students. 

Stead and Zinkhan (1986) investigated the effect of sex 
and dress on customer service priority, that is, which 
customers are serviced first. They found that formality of a 
male’s dress had an overall effect on service priority with 
formally-dressed confederates receiving service priority. 
However, a similar effect was not found for female 
confederates. More recently, Ainscough and Motley (2000) 
examined the effect of race, gender, and dress on the quality of 
customer service, measured through service timeliness. In their 
research, they had four different confederates visit stores with 
the intent to return an item without a receipt. For the analysis 
of the dress dimension, each confederate varied their dress 
within two categories: “grubby” and “business casual” attire. 
Ainscough and Motley (2000) found that confederates were 
assisted on average 19 seconds faster when well-dressed or in 
business casual attire, than when they were poorly dressed or in 
grubby attire, regardless of whether they were white, black, 
female, or male.  However, this effect did not reach statistical 
significance. Regan and Llamas (2002) observed that 
employees of women’s clothing stores in a California shopping 
mall serviced their confederates less quickly when the 
confederates were dressed in informal or gym attire than when 
they were dressed in formal or work attire.   

The present investigation addressed some of the 
limitations that were seen in past studies.  First, some past data 
were limited to specialty stores. We focused on department 
stores, which might be expected to supply a larger and more 
diverse population than specialty stores, in terms of age, body 
type, ethnicity, and socio-economic status because of its 
diversity of merchandise.  Another limitation seen in previous 
research was that the observations were limited to one 
confederate, which might limit the generalizability of the 
results.   

The current study was conducted in a variety of 
department stores in the Midwest. Each confederate visited the 
department stores dressed in both formal and informal attire. 
Promptness of service was measured by the time it took for 
each confederate to be approached by a salesperson. It was 
hypothesized that the promptness of customer service would 
differ between the two styles of attire, with formally-dressed 
customers receiving prompter service than informally-dressed 
customers.  
 

METHOD 
 

The experiment's complicated design required 
statistical analysis that accounted appropriately for the 
dependence between confederates' visits. First, some notation:  
Subject refers to an individual trial; Confederate denotes a 
person, one of the individuals who agreed to participate in this 
study; Condition is whether formal or informal attire was worn 
during a trial and Store refers to the store (e.g., Macy's, 
Nordstrom, etc.). In the present design Subject is nested within 
Confederate, Condition, and Store. As our present interest is 

only in the effects of Condition, we conducted a split-plot 
analysis to account for the systematic influence of Confederate 
and Store.   

A total of 7 different department stores were used in 
this study.  The different stores included Sears, Younkers, 
Macy’s, Bloomingdale’s, JC Penney, Sephora, and 
Herberger’s. All the department stores were located in malls 
within the states of Minnesota and South Dakota. Confederates 
consisted of 10 undergraduate students from the University of 
Minnesota-Twin Cities, and the University of South Dakota - 
Vermillion. All confederates were Caucasian females, between 
the ages of 19 and 22 (M=20, SD=0.672).  Confederates were 
not compensated for their participation and at no point prior to 
the study informed of the research hypothesis. 

The independent variable, Condition as denoted above, 
consisted of two levels: formal and informal attire. Formal 
attire was typical “business casual” attire; confederates 
dressing formally were restricted from wearing jeans, t-shirts, 
sweat shirts, and tennis shoes. Informal attire guidelines limited 
this category to sweat/jogging pants and t-shirts or sweaters.  
Confederates were asked to visit four department stores of their 
choice that contain a perfume section, in each type of attire, for 
a total of eight visits. To maintain consistency, and in an effort 
to reduce the effects of confounding variables, confederates 
kept make-up, nail polish, jewelry, hairstyling, purses, and 
other accoutrements constant between department store visits. 
Hats were not worn, cell phones were off, and any shopping 
bags from previous purchases were not present.  

Confederates picked the day of the week and time of 
each visit. Decisions on the ordering of the informal and formal 
visits were made by the confederates. However, the two store 
visits, one made in an informal attire and the other in a formal, 
of a single department store were required to be made at the 
same time, and on the same day of the week a week apart from 
each other. This afforded us the ability to control some 
systematic error, and reduce random error, which may have 
resulted from confederates choosing to go to the same store on 
different days of the week.  For example, some stores are 
much busier (as are the service personnel) during the weekend 
or evening than weekday or morning.  By holding constant the 
day of week and time of day for each of the visits (one 
informal, one formal), we were able to control for this possible 
source of error. The week separation between visits allowed 
informal and formal visits of a department store to be at the 
exact same time of day and also decreased the likelihood that 
sales personnel would recognize our confederates on their 
second visit. 

Upon visiting a department store confederates 
proceeded to a predetermined section of the store: the women’s 
perfume sections, which sold similar products in the chosen 
stores. The same section was used for both the formal and 
informal visit of the same department store. Once they arrived 
at the section, they discretely started a stopwatch to measure 
the dependent variable, which was promptness of service. 
Confederates were told not to make direct eye contact 
(regardless of attire) with sales personnel when approaching or 
browsing through the section of the department store. After the 
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stopwatch was started, confederates browsed the products until 
an employee approached them. When approached, confederates 
said that they were “just looking” and discretely noted the 
elapsed time. If confederates were not approached within eight 
minutes, they reported whether or not employees were present.   

After store visits were made, confederates completed 
post-visit evaluations, which were written for the purpose of 
this study.  The post-visit evaluation asked general questions 
about the confederates’ sex, age, and demographics; the name 
and location of the department store; and the day and time the 
visits were made.  Confederates also recorded in detail the 
attire worn, and any specific issues resulting from the 
department store visits.   

This study was conducted as part of undergraduate 
coursework at the University of Minnesota.  All research 
conducted as part of this coursework was approved by the 
University of Minnesota IRB. 
 

RESULTS 
 

A total of 80 visits were made by the 10 
undergraduates: 40 visits with informal attire; 40 with formal 
attire.  There were 3 confederates who did not receive service 
within the eight-minute time limit during at least one of their 
visits. This occurred a total of 11 times: 5 times for the formal 
attired visits and 6 for the casual attired visits. The data from 
these visits and the corresponding opposite attired visit to the 
same department store were discarded. 

  Stores were visited with the following frequency: 
Nordstrom = 14; Younkers = 4; JC Penney = 10; Sears = 
16; Macy's = 20; Bloomingdale's = 10; Herberger's = 4; 
Sephora = 2.  Formal attired visits had a service promptness 
mean of 169.65 seconds (SD=164.04). Informal attired visits 
had a service promptness mean of 237.25 seconds (SD= 
144.04).  Figure 1 shows the mean differences between the 
formal and informal attires. The analysis was run with 
Statistical Analysis Software's (SAS) PROC MIXED function. 
After accounting for the effects of Confederate and Store, the 
split plot model was significant for the effect of attire (F (1,6) 
= 6.40, p = .0392).  This effect showed that formal-attired 
visits were associated with a shorter service wait. No other 
main effects or interactions were significant. 
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FIGURE 1.  Mean number of seconds until service was received for the 
informal and formal groups. The error bars represent standard 
deviations. 

DISCUSSION 
 

The hypothesis of the present investigation was that 
formally-dressed individuals would receive more prompt 
customer service than informally-dressed individuals. This 
hypothesis was supported in that we found a significant 
difference between the promptness of customer service received 
by individuals in formal and informal attires, with customers 
wearing formal attire receiving significantly more prompt 
service.   

Our findings suggest that people in a retail setting 
make evaluations of others based on outward appearance as 
attire is entirely “outward”. These results are consistent with 
prior research (Stead & Zinkhan, 1986; Kim & Lennon, 2005; 
Regan & Llama, 2002). However, the present research was 
more conclusive than these previous studies. Our experiment 
used methodological design controls to limit the effect of third-
variable problems and the statistical analysis was sophisticated 
enough to account for these design-specific covariates. In such 
a way, we were better able to isolate the effect of attire on 
service. 

There were some limitations to our study that must be 
addressed. One limitation was a possible “breaking of the 
blind,” where confederates suspect the research hypothesis and 
act in accord with their expectations. While we implemented 
design controls to prevent this, the possibility of blind-breaking 
is inevitable. It should be clear that while an effect of attire was 
found, the process by which attire affects service is unclear. It 
may be that attire is a cue of a customer’s wealth for sales 
personnel; therefore, they might act according to that 
perception. Another viable hypothesis is that the attire affects 
the confederates.  For example, a confederate in formal attire 
may, perhaps unconsciously, approach a sales’ counter in the 
predetermined section more confidently than they would 
wearing informal attire. After a moment's reflection, many 
such hypotheses present themselves. Thus, while the attire is 
the causal source of the discrepancy in service time, the mode 
by which this cause results in the discrepancy is unknown. 

Another limitation of this study was the demographics 
of the confederates.  All confederates were between the ages of 
19-22, and they were all Caucasian females.  These 
characteristics narrow the external validity of this study to a 
very specific population. However, this social group, college-
aged students, may be more apt to wear informal attire in a 
public setting. Therefore, store personnel might be more 
inclined to overlook casual dress in college students than in 
middle-aged individuals. For these older age groups, wearing 
informal attire might lead to worse customer service than 
observed in the present study.  Future research may want to 
investigate the differences in service promptness across all age 
groups. 

Customer service is an important element for success 
and longevity of a retail store (Haelsig, et al., 2007). 
Therefore, it is essential that salespeople are aware of 
discriminative sales practices, and its effect on the customer's 
perception of customer-service quality. As evident in our 
findings, a shopper's clothing influences the promptness of 
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service they receive. While sales personnel may not be aware 
that they attend to some customers faster than others depending 
on their attire, others may intentionally pursue such a strategy 
in order to conserve time and effort and to obtain maximum 
commission. Store managers could take measures to encourage 
or require personnel to approach all customers equally. Also, 
management may want to hire secret shoppers to assess 
whether or not personnel perform to store standards. The 
present study did not examine whether or not commission or 
store standards were in place. Additional research would be 
beneficial to determine whether the findings of this study are 
affected by commission and varying store standards. 

A second possibility is for customers themselves to 
dress differently.  As Johnson, Yoo, Kim, and Lennon (2008) 
stated, dress is an advantageous technique for public 
interactions. Until attire discrimination is reduced, customers 
who want to receive prompter service may have to dress more 
formally. Future researchers may wish to investigate if 
formally-dressed customers spend more money in department 
stores than casually-dressed customers. This new information 
could potentially prove a justification for stores associates who 
consciously choose to assist formally-dressed customers before 
informally-dressed customers.  

In conclusion, the present results suggest that 
formally-dressed individuals receive more prompt service than 
informally-dressed customers in department stores. This effect 
is consistent with past investigations. The results may have 
implications for department store management and consumers 
alike. 
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Familial and Socioeconomic Influences on Substance 
Abuse: An Ecological Model 
 
Lawrence Lo1 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 
 
In an effort to identify factors that might predict the use and abuse of harmful substances, this study assessed the 
relationship between familial and socioeconomic risk factors and the use of tobacco, alcohol, and marijuana. The 
risk factors were placed on a structure following the ecological model theory.  Family conflict, a microsystem 
level variable, was tested along with family income and parent education, exosystem level variables, in a 
regression model with differing modes of substance use as dependent variables. It was found that an exosystem 
level variable moderated the relationship between the microsystem variable and marijuana use. In particular, high 
levels of family conflict and low levels of family income were related to the highest levels of marijuana use. 
Implications for current intervention trends and directions for future research are briefly discussed. 
 

Pages: 5-10 
 
 
 

Substance abuse is a substantial public health concern. 
For example, the National Institute on Drug Abuse (NIDA) 
estimated that drug and alcohol abuse cost society $246 billion, 
or an average of $383 per person in 1992 (Swan, 1998). The 
concern associated with substance abuse has sparked an 
abundance of risk and intervention research. The transition 
from adolescence to adulthood has been identified as a period 
of increased prevalence of substance abuse (Arnett, 2000; 
Johnston, O’Malley, & Bachman, 2002; Sher & Gotham, 
1999). Research involving associated risk factors range from 
individual-level risk factors such as personality (Elkins, King, 
McGue, & Iacono, 2006; McGue, Iacono, Legrand, & Elkins, 
2001) to broad community-level indicators such as 
neighborhood income indices (Jones, Helfinger, & Saunders, 
2007). Ethnic differences and “cultural patterns” such as value 
orientations (Szapocznik, Prado, Burlew, Williams, & 
Santisteban, 2007) have also been marked as areas relevant for 
risk assessment and intervention (Pantin, Schwartz, Sullivan, 
Coatsworth, & Szapocznik, 2003). Many researchers call for a 
unified approach, which may organize multiple levels of risk 
factors (individual, interpersonal, community) into a common 
model that incorporates pathways of influence between factors. 

 
 
1 Lawrence Lo (loxx0076@umn.edu) is a senior in the College of Liberal Arts 
at the University of Minnesota. He will receive a BA in both Psychology and 
Philosophy in May 2009. He will be attending the Pennsylvania State 
University starting in fall 2009 to pursue a PhD in Human Development. His 
interests are in quantitative methodology and developmental processes. 
 

The Ecological Model 
 A prevalent theoretical framework used in studying 
risk factors associated with substance abuse is the ecological 
model (Bronfrenbrenner, 1979). The model organizes social 
influences on the individual in a series of four levels. The 
levels consist of: the microsystem level, immediate social 
environment interactions with family and peers; the 
mesosystem level, interrelationships among microsystem 
influences such as parent-to-peer relationships; the exosystem 
level, broad social settings and economic processes outside of 
the individual’s influence; and the macrosystem level, cultural 
attitudes and ideologies. This framework emphasizes 
investigation of pathways and indirect relationships of factors 
within the levels. Several research designs have observed 
unique contributions of each level to problem behavior (Atzaba-
Poria, Pike, & Deater-Deckard, 2004; Deater-Deckard, Dodge, 
Bates, & Pettit, 1998). 
 
The Ecodevelopmental Theory 
 The ecodevelopmental theory (Szapocznik & 
Coatsworth, 1999) is a derivation of the Bronfrenbrenner 
ecological model that integrates theory on family structure 
(e.g., Haley, 1976) with an emphasis on developmental 
context. The ecodevelopmental theory places family 
functioning as a central focus in the structure of interactions 
between ecological levels.  Exosystem factors such as economic 
disparity are also observed in the context of familial issues.   

The model has been used to identify correlates of 
behavior problems (Coatsworth, Pantin, McBride, Briones, 
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Kurtines, & Szapocznik, 2000) and substance abuse 
(Szapocznik, Prado, Burlew, Williams, & Santisteban, 2007). 
This risk identification research has led to successful 
accompanying intervention models with approaches such as the 
Structural Ecosystems Therapy (SET; Robbins, Schwartz, & 
Szapocznik, 2003) that design optimum prevention strategies 
targeted at appropriately specified risk levels.   
 
Family Conflict 
 Research using the ecodevelopmental approach has 
found family conflict to be a consistent risk factor associated 
with substance abuse (Patock-Peckham & Morgan-Lopez, 
2007; Santiseban, Tejeda, Dominicis, & Szapocznik, 1999). In 
particular, there is expanding research on conflict between 
parents and children (Coatsworth, Molina, Pantin, & 
Szapocznik, 2005; Pantin et al., 2003). These studies 
corroborate in finding that increased parental conflict is 
associated with substance abuse. Also, intervention focused on 
improving parent-child relations greatly reduces the prevalence 
of substance use in at-risk populations (Robbins, Szapocznik, 
Dillon, Turner, Mitrani, & Feaster, 2008; Szapocznik, Rio, 
Murray, Cohen, Scopetta, Rivas-Vasquez, Hervis, Posada, & 
Kurtines, 1989). Family conflict factors are placed in the 
microsystem level, because they involve the relationship 
between the individual and their immediate social environment.   
 
Socioeconomic Status 
 The role of exosystem risk factors have received much 
attention in many disciplines of research, such as public health 
and epidemiology. Socioeconomic status variables are placed in 
the exosystem level since they are associated with social and 
environmental factors outside of the direct influence of the 
adolescent. Many substance abuse research programs focus on 
populations with low income or low social capital (Jones et al., 
2007; Sunder, Grady, & Wu, 2007). However, there have been 
mixed results on the relationship between socioeconomic 
factors and substance abuse. Meich and Chilcoat (2007) found 
that cocaine and marijuana use was related to disadvantageous 
economic and educational status. Contrary to findings where 
substance abuse was related to underprivileged status, different 
researchers have found that higher median neighborhood 
incomes were related to alcohol and marijuana abuse (Galea, 
Ahern, Tracy, & Vlahov, 2007).  There are also findings 
indicating no relationship between neighborhood income levels 
and substance abuse (Allison, Crawford, Leone, Trickett, 
Perez-Febles, Burton, & Le Blanc, 1999; Mayer & Jencks, 
1989). These mixed results suggest that the relationship of 
socioeconomic factors and substance abuse might be interpreted 
differently when incorporating other variables from the 
ecological model.       
 
The Present Study 
 The aim of this study was to examine the relationship 
between socioeconomic status factors and family conflict with 
substance abuse. Inclusion of these factors resulted in an 
inquiry of the relationship between exosystem and microsystem 

levels. Following the framework of ecodevelopmental theory, 
this study will examine these ecological level factors with a 
focus on familial structure. Family conflict (microsystem), 
family income (exosystem), and parent education level 
(exosystem) are the factors of interest in the current study. The 
target population of the study is persons in the transitional stage 
from adolescence to adulthood. 
 In the present study, substance use was used as a 
proxy for substance abuse.  Substance abuse can be 
distinguished from substance use in that substance abuse 
involves frequent usage and dependency on the substance.  
Although use and abuse are distinct, initial substance use may 
lead to abuse.  Substance use at the period of the age range of 
this sample is a strong predictor of future substance abuse 
(DeWit, Adlaf, Offord, & Ogborne, 2000; Winters & Lee, 
2007). 
 Since previous literature has provided mixed findings 
on the relationship between socioeconomic factors and 
substance abuse, it is possible that varying levels of 
socioeconomic status may interact differently with another 
important substance risk contributor, family conflict.  
Therefore, an interaction effect with socioeconomic status as a 
moderator is proposed. Since many intervention research 
programs dealing with family conflict focus on economically 
disadvantaged subpopulations (Jones et al., 2007; Pantin et al., 
2003; Sunder et al., 2007), it is of interest if persons with a 
combination of underprivileged socioeconomic status and high 
family conflict are more at risk for substance abuse. Therefore, 
we predicted that high levels of family conflict and low 
socioeconomic status will lead to the highest prevalence of 
substance abuse.  
 

METHOD 
 
Participants and Procedure 
 The sample consisted of 347 college students enrolled 
at the University of Minnesota.  The students were incoming 
freshmen participating in an orientation session by the 
Multicultural Center for Academic Excellence (MCAE). 
Surveys were administrated and collected in participation with 
MCAE, and were part of a longer ongoing study on ethnic 
minority family conflict and mental health conducted by Dr. 
Richard Lee. The students completed the Family Life and 
College Success Survey (FLCSS), which is a battery of 
demographic information and multiple psychological measures. 
Data were obtained on the condition of participant consent. 
 The sample was composed of 206 (59.4%) female, 
137 (39.5%) male, and 4 (1.2%) unidentified college students. 
The average age was 18.16 years (SD = .68) with a range 
from 17 to 25 years. The sample was recruited through an 
ethnic minority academic support organization, and thus 
contained a diverse group of racially underrepresented persons. 
There were 187 (53.9%) Asian Americans, 75 (21.6%) African 
Americans, 21 (6.1%) Hispanic/Latino(a) Americans, 13 
(3.7%) Native Americans, 36 (10.4%) Multiracial, and 14 
(4.1%) individuals indicating an ‘other’ race category. Also, 
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there were 132 (38.1%) second generation, 76 (21.9%) 
immigrant, 27 (7.8%) refugee, 14 (4%) adoptee, and 6 (1.7%) 
international students.   

 
Measures 

Demographic questionnaire:  The FLCSS survey 
contained a demographic questionnaire with information 
regarding sex, birth age, race, generation status, family 
income, and parent education levels. Annual family income 
was indicated by choosing from one of 8 income ranges, with 
the lowest range being $19,000 or less and the highest range 
being $140,000 or more; the remaining ranges were $20,000 
increments arranged in-between (1 = $19,000 or less, 2 = 
$20,000 to 39,000, …, 8 = $140,000 or more). A majority of 
the sample (66.3%) was in the bottom three income ranges 
($59,000 and less). The mean income level was 2.85 (SD = 
1.63), which fell in the $40,000 to $59,000 range. Parent 
education level was indicated for each parent, with levels 
ranging from less than junior high to graduate degrees on a 6 
point scale (1 = less than junior high, 2 = junior high, …, 6 
= graduate degree). Education levels were averaged across 
parents for a composite parent education level. The mean for 
this composite was 3.65 (SD = 1.4), which is the equivalent of 
a high school degree.  

Asian American Family Conflicts Scale:  This scale 
(FCS; Lee, Choe, Kim, & Ngo, 2000) is a self-report of family 
conflict that indicates parent-child conflict. The scale was 
originally developed and validated for Asian-American college-
aged persons. It consists of ten items that are written from the 
perspective of the child with 5 items pertaining to each parental 
figure. Sample items include, “You want to state your opinion, 
but your father considers it to be disrespectful to talk back.” 
Each item is rated according to the likelihood of the item 
occurring (1 = almost never to 5 = almost always).   

Substance Use Inventory:  The substance use 
inventory was a self-report measure of the frequency of 
substance use within the last month. This study used the portion 
of this inventory dealing with tobacco, alcohol, and marijuana 
use. There were 5 scale points, with the first point indicating 
no usage and the last point indicating more than 7 times; the 
points in-between reflected intervals of 2 occurrences of usage 
(1 = none in the last month, 2 = 1-2 times, …, 5 = 7 or more 
times). The descriptive statistics for these measures were .31 
(SD = .96) tobacco, .72 (SD = 1.04) alcohol, and .21 (SD = 
.74) marijuana use. There was 11.8% of the sample that used 
tobacco at least once in the past month, while 43.9% used 
alcohol and 9.3% used marijuana. 

 
RESULTS 

 
Table 1 presents the correlations of family conflict, 

family income, and parent education with tobacco, alcohol, and 
marijuana use. Family conflict did not have a significant 
correlation with tobacco or alcohol use, but was significantly 
correlated with marijuana use (r = -.167).   Family income did 

TABLE 1.  Correlations of independent variables with dependent variables. 
 

 Tobacco 
 

Alcohol Marijuana 

Family Conflict 
 

-.085 .062 -.167*** 

Family Income 
 

.113 .074 .117** 

Parent 
Education 

 

.139** -.037 .109* 

* significant at .10 level, ** .05, ***.01 

 
not have a significant correlation with tobacco or alcohol use, 
but was significantly correlated with marijuana use (r = .117). 
Similarly, parent education did not have a significant 
correlation with alcohol use. However, parent education was 
significantly correlated with tobacco (r = .139) and marijuana 
use (r = .109). The exosystem variables showed dissimilar 
relationships with the dependent variables; although family 
income and parent education both had a positive relationship 
with marijuana use, only parent education was positively 
related with tobacco use.  For this study, the mean FCS-
Likelihood item score was 2.34 (SD = 1.09) with an internal 
reliability alpha coefficient of .90; the mean of 2.34 indicates 
that the mean of the sample tended to have low (below the 
middle scale point) conflict scores. 

 
Moderator Analyses  
 To test the hypothesis, a hierarchical regression model 
was tested for a moderation effect.  For this model, the 
microsystem level variable (family conflict) was used as the 
independent variable; next, one of the exosystem variables 
(family income/parent education) was tested as a moderator 
(continuous); and finally, one of the dependent variables 
(tobacco/alcohol/marijuana) was used as the dependent 
variable. This was tested with all six possible combinations of 
independent/moderator/dependent variables.   

 
TABLE 2.  Moderator analysis: Independent = Family Conflict, Moderator 

= Family Income, Dependent = Marijuana.  Hierarchical regression 
model statistics. 

  
 

Step Variable β β 
sig. 

R2 
Change 

Adjusted 
R2 

Change 
  

F P 

1 Family 
Conflict 

   

-.154 .008 .029 .023 4.53 .012 

- Family 
Income 

  

.049 .401 - - - - 

2 Family 
Conflict 

  

-.187 .002 .020 .017 5.22 .002 

- Family 
Income 

  

.035 .610 - - - - 

- Family 
Conflict 
* Family 
Income 

  

-.146 .012 - - - - 

β = standardized coefficients, β sig. = coefficient p values, R2 Change = 
Change in explained variance, F = ANOVA effect size, p = ANOVA 
significance value 
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FIGURE 1.  Interaction plot with slope differences due to moderator. 

 
For the regression models, all independent variables 

were standardized and interaction terms were created that 
reflected interactions between different independent variables 
and moderators. Regressions were executed with the 
independent variable and moderator placed in the first model 
with the interaction term added in the second model. This 
allowed analysis of the effect of the interaction of the 
independent variable and moderator after controlling for the 
main effects of each.    

Of the multiple models tested, only one moderator 
model was significant. This model had family conflict as the 
independent variable, family income as the moderator, and 
marijuana use as the dependent variable. Table 2 presents the 
regression statistics for the model. The interaction effect 
coefficient was significant (p = .012) at the .05 level. Thus 
there was a significant interaction between family income and 
family conflict on predicting marijuana use, which suggests a 
moderation effect.   

This model developed above was analyzed in the 
Interaction! (Soper, 2007) statistical software.  Regression lines 
were plotted for multiple levels of the continuous moderator 
(family income), with 7 regression lines representing unit 
intervals of the standard deviation ranging from -3.0 to 3.0. 
Figure 1 displays the interaction effect. The slope of the 
regression decreased as the level of the moderator increased. 
Low levels of the moderator indicated a positive relationship 
between family conflict and marijuana, while higher levels of 
the moderator indicated a negative relationship between family 
conflict and marijuana. 

 
DISCUSSION 

 
It was found that there were significant relationships 

between the microsystem and exosystem variables and 
marijuana use. Family conflict was negatively related to 
substance use, which is contrary to previous research. 
Traditionally, it is thought that high amounts of family conflict 
would be associated with more marijuana use. Previous 
research has shown that high levels of family conflict are 

related to drug abuse (Patock-Peckham & Morgan-Lopez, 
2007; Santiseban et al., 1999). However, it may be the case 
that family conflict could be an indicator of parental 
involvement or elevated parental discipline structure, which 
would be related to less marijuana use.  This difference can 
also be due to the family conflict measurement instrument used 
in the current study.  
 The exosystem variables, family income and parent 
education, both had significant positive relationships with 
substance use. These results are consistent with previous 
literature indicating that higher socioeconomic status is related 
to drug abuse (Galea et al., 2007) and inconsistent with 
literature indicating that lower socioeconomic status is related 
to drug abuse (Meich & Chilcoat, 2007).  Therefore, marijuana 
use may be related to accessibility and economic feasibility 
rather than poverty. People coming from families that have 
more income and economic access will be more likely to use 
marijuana. 
 In the analysis of moderation effects, results were 
consistent with the research hypothesis.   High levels of family 
conflict and low levels of family income were related to the 
highest levels of marijuana use. This is salient to intervention 
research, since several intervention programs dealing with 
family conflict issues are focused on populations that are 
socioeconomically disadvantaged, such as the SET based 
Familias Unidas program (Pantin et al., 2003). There were 
slope differences based on the level of the moderator, family 
income. For economically disadvantaged persons, increasing 
levels of family conflict were associated with increasing levels 
of marijuana use. For people on the higher end of the economic 
spectrum, increasing levels of family conflict were associated 
with decreasing levels of marijuana use.     
 This moderation effect leads to several possible 
conceptual interpretations. Since high levels of family conflict 
and low levels of family income level were related to the 
highest levels of marijuana use, it is possible that there is a 
cumulative effect of conflict and economic disadvantage. Stress 
associated with both types of factors could combine to lead to 
more of a prevalence of marijuana use. In the case of persons 
with high family income levels, family conflict could be an 
indicator of parental involvement or discipline. Specifically, for 
higher income families, the results indicate that an increase in 
the amount of family conflict leads to less marijuana use. 
 There were several limitations of the present study that 
may account for differences in findings between this study and 
previous studies. Whereas many research designs recruit 
specifically for substance abuse research, the present study has 
a sample that may represent relatively high achieving and well 
adjusted persons. Participants in the study primarily consisted 
of ethnic minority students; therefore, findings of this study 
may not generalize to the general population. The FCS, as 
previously mentioned, has only been validated with Asian 
American populations; the psychometric properties of this scale 
might not hold with participants of differing ethnic background.  
While several research designs used measurement instruments 
tailored for substance abuse, the present study used a substance 
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usage inventory as a proxy for substance abuse.  This design 
limitation may lead to relationships between variables that do 
not hold in the case of substance abuse. Future research could 
use a similar ecological model design with recruitment and 
measurement instruments better geared towards substance 
abuse. 
 This study directs attention to the complex relationship 
between microsystem and exosystem level factors in substance 
abuse research. In interpreting the relationship of either 
microsystem or exosystem level variables on substance abuse, 
it is important to examine combinations of these ecological 
levels rather than examining them separately. It was found that 
important variables from these levels interact when predicting 
substance abuse. Although there were several limitations to the 
research design of the study, there were significant findings 
that may guide promising directions for future research. 
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Cramming and Test Performance: An Investigation into 
the Efficacy of A Common College Practice 
 
Kent Van Note1 
Department of Psychology, University of Minnesota, Minneapolis, Minnesota 
 
Cramming refers to the practice of intense study in close temporal proximity to an impending exam, and is an 
often-utilized study method in today’s fast-paced world.  In the present study, researchers investigated the efficacy 
of cramming.  In a quasi-experiment, one group of students crammed by studying immediately before a test of 
symbol recall, while another group of students performed a cognitive task between studying and their test.  
Analysis of test scores showed that there was no significant difference between cramming and non-cramming test-
preparation techniques.   This research might be useful to students attempting to justify cramming, or to teachers 
attempting to find new methods of test preparation. 
 

Pages: 11-13 
 
 
 

The lives of Americans are amongst the most hectic in 
the world (Levine & Norenzayan, 1999). Therefore, any time 
saved can potentially help relieve the stress of a busy lifestyle. 
One might wonder, however, whether efforts to save time 
impact the performance of one’s daily tasks and charges.   

One time-saving practice is “cramming.” Cramming 
refers to the practice where a student studies the material of an 
impending examination starting at some period preceding the 
exam, and stops studying at a time very close to the beginning 
of the exam, in many cases as the test materials are handed out. 
One of the few surveys done on the subject indicates that many 
students view cramming favorably (Sommer, 1968). 
Additionally, there are self-report data that indicate that 
students who engage in cramming often have high grade point 
averages, and believe that they perform as well or better than 
their non-cramming counterparts (Vascha & McBride, 1993).  
 Creating further support for cramming is an 
experiment conducted by Barrouilet, Bernardin, and Camos 
(2004) investigating memory span. The researchers concluded 
that short-term memory decays as a function of time if 
rehearsal is not permitted. Based on this work, one might 
expect that if students are relying on short-term memory for the 
test,  less time allowed to lapse between the last look at study 

  
 
1 Kent Van Note (vann0114@umn.edu) is a senior in the College of Liberal 
Arts at the University of Minnesota. He will receive his BA in Psychology in 
the Fall of 2009. His interests include biological and social psychology. After 
graduation, Kent plans to attend graduate school and pursue a Master's Degree 
in Social Work. 
 

materials and the first look at the test bodes well for the 
performance of the subject. In a similar study, Norris, 
Baddeley, and Page (2004) found that irrelevant sound during a 
five-minute interim between studying and testing had a 
deleterious consequence on performance. Clearly, results of 
this nature lend support to cramming, because cramming 
minimizes the time during which one can be distracted. 
 Finally, in one of the few experiments performed 
directly on the subject of cramming, Pease (1930) arranged for 
a college class to be divided into two groups; one that received 
notice of an impending exam, and who therefore had the 
opportunity to cram, and a second group that did not. From the 
results of this experiment, he concluded that not only did 
cramming lead to high test performance, but he also found that 
cramming contributed to better long-term retention.   
 Unfortunately, there are two major shortcomings in 
much of the preceding research.  First, as previously stated, 
there have been few attempts at experimentally controlling 
cramming behavior specifically; generally researchers have 
focused on attitudes toward cramming or studied cramming 
only as it applied to concepts related to cramming, such as 
short-term memory. The second historical shortcoming is that 
much of the research collected on the subject of cramming is 
outdated. There is the distinct possibility that analysis of results 
collected from a sample of today might look very different 
from that collected by Pease in 1930.  
 In the present study, we sought to correct both of the 
aforementioned deficiencies. Using a quasi-experimental 
design, we presented two groups of modern, college-age 
participants with a collection of paired symbols, to whose 



 
 
STUDY METHOD AND TEST PERFORMANCE                                                                                                                                             Van Note                  

 
 

 
 
VOLUME 2 – SPRING 2009 - www.psych.umn.edu/sentience 
© 2009 Regents of the University of Minnesota                                                                                                                                                             12 

pairings they could not have had previous exposure. We then 
allowed one group to study the materials until moments before 
they were handed test materials on the symbols, while the other 
group was forced to engage in a cognitive task for 2 minutes 
preceding their test. Because of the previous research, we 
hypothesized that the group that was allowed to cram would 
perform better on the test of symbol memory than the non-
cramming group.  
 

METHOD 
 
Participants 
 The participants for this experiment were students 
from two laboratory sections of a Research Methods class at a 
major, American mid-western university during the Fall, 2008 
semester. Experimenters divided two sections of the class into a 
cramming group and a non-cramming group using the pre-
existing sections as the groups. 
 Sixteen students (4 male, 12 female) were in the 
cramming group, and 19 (7 male, 12 female) were in the non-
cramming group. The ages of cramming participants ranged 
from 19 to 23, with an average age of 20.6. The ages of non-
cramming group participants ranged from 19 to 24 with an 
average age of 21.0. None of the student participants were 
directly compensated, although participation in this experiment 
was an in-class activity.   
 
Materials 
 Participants in both the experimental and control 
groups first received a “study sheet” created by one member of 
our research group. On this sheet, 15 symbols selected from 
the “Symbol” font of Microsoft Word 2007 were paired with 
15 letters of the English alphabet (see Appendix A). It should 
be noted that the symbols were not paired with the letter whose 
keystroke would normally yield that symbol. To better explain, 
in the font used, hitting the “A” key yields “α.” Therefore, on 
the study sheet, any character other than “α” could have 
symbolized “A”. We did this to prevent prior participant 
knowledge from impacting this study.   
 Both groups also received a “test sheet” similar in 
format to the study sheet. At the top of each test sheet, 
participants were asked to record their age and sex. In the body 
of the test sheet, subjects were presented with the same fifteen 
symbols from the study sheet, randomly reordered, followed by 
a line. Next to each symbol, participants were asked to write in 
the corresponding letter from the study sheet. On this test, 
more correct pairings represented better performance.   
 Additionally, participants in both groups received a 
sheet of two mazes. Experimenters asked participants in the 
non-cramming group to complete these mazes during the five-
minute interim between their study time and their test, and 
participants in the cramming group to complete them after their 
test.  
 Experimenters used a Sanyo M310 cellular phone with 
a “stopwatch” feature to measure all time intervals. The use of 
an accurate digital timepiece was of great importance because a 

precisely measured five-minute interval was the manipulation 
of the independent variable in this quasi-experiment.  
 
Procedure 
 Prior to the day of the study, the experimenters 
determined which laboratory section would be the cramming 
group and which would be the non-cramming group using a 
coin toss.  Then, on the day of the study, once all participants 
entered their respective research methods classes, an 
experimenter read the informed consent form.   
 Once consent was granted, the cramming group 
received their study sheets. After five minutes, experimenters 
collected the study sheets, and immediately distributed the test 
sheets.  After a period of five more minutes, experimenters 
collected the test sheets, and distributed the maze sheets. The 
cramming group received these maze packets in the interest of 
keeping both groups on approximately the same time schedule.  
 In the other classroom, the non-cramming group also 
received their study sheets. After five minutes of studying, 
experimenters collected the study sheets and distributed maze 
packets.  During this time, experimenters attempted to ensure 
that participants were completing mazes, and therefore not 
rehearsing symbol pairs. Specifically, experimenters looked for 
participants whose writing implements were not moving on the 
maze sheets. After two minutes of participants completing 
mazes, experimenters collected the maze sheets and distributed 
test sheets.  Five minutes later, experimenters collected the test 
sheets.   
 After completing this process, the experimenters 
provided background information and read the debriefing 
procedure to each group. After answering any questions, 
participants were allowed to return to their normal class work. 
 

RESULTS 
 

After gathering data, the researchers conducted an 
independent samples t-test to compare the mean recall scores of 
participants who crammed and those who did not. There was 
no significant difference between mean recall scores for the 
cramming group (M = 13.36, SD = 2.91) and non-cramming 
group (M = 13.31, SD = 2.75; t(33) = -.058, p > .95).   
 

DISCUSSION 
 

The results of this experiment fail to support the 
researcher's hypothesis that the cramming group would 
perform better on the test of symbol-memory. Additionally, 
these findings conflict with the work of Pease (1930), and the 
work of Norris, Baddeley, and Page (2004), both of which 
found that cramming improved performance. The present study 
does however support the beliefs uncovered by Vascha and 
McBride (1993), in that cramming students in this study did 
perform as well as their non-cramming counterparts. 
 Considering the findings of this study, one should note 
that though crammers did not perform significantly better than 
non-crammers, they also did not perform worse. One possible 
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explanation for these results is that there is actually no 
difference in test performance between crammers and non-
crammers.   
 An alternate explanation for these results is that 
researchers experienced a “ceiling effect.” That is, the test of 
symbol memory might have been too easy. The combined 
average score for both groups exceeded 13.4 of 15 possible 
points; clearly this is a high average. In the experiment 
conducted by Pease (1930), which did find a difference 
between groups, the collective average score on the test given 
to participants was lower than 75% correct. Perhaps, if there 
was a ceiling effect in the present experiment, this could 
account for the difference between the study of Pease (1930) 
and the present study.   
 In addition to failing to support the work of Pease 
(1930), the present study also does not support the work of 
Norris, Baddeley, and Page (2004). This might be due to 
researchers in this past study using music as a distracter during 
studying, whereas the present study used a cognitive task (e.g., 
mazes). It is possible that listening to music presents a greater 
distraction than filling in labyrinthine paths.   
 Furthermore, while failing to support previous 
research, the present study also has several deficiencies that 
future research could strive to correct. First, because students 
were allowed to self-select their lab sections, and these pre-
existing, self-selected groups were used as quasi-experimental 
groups rather than researchers randomly assigning participants, 
the present study contains a potential confound. Secondly, 
because the ages of participants in the present study only varied 
by five years (19-24), this study has limited external validity. It 
is possible that either at younger or older ages, cramming could 
become a better or worse study method. Additionally, if 
cramming has a small effect size, it is likely that the present 
sample size would not have been large enough to detect it.   
 Another potential criticism of the present research is 
that it failed to address the entire cramming phenomena. To 
many people, cramming necessarily means a last-minute 
attempt to study as much material as possible in a shortened 
amount of time immediately preceding an exam. The present 
study examined the way in which studying in close temporal 
proximity to an exam impacted results, but did not investigate 
how diminished study time would impact test results. For this 
reason, many might argue that this study did not really get at 
the essence of cramming.   
 Additionally, because this study only used a rote 
memorization exercise to examine test performance, some 
might argue that it has limited external validity. Though this is 
certainly valid, one should also remember that even in college 
level courses, many exams faced by students are merely tests of 
how much one can retain for 50 minutes.  
 Clearly, future research should first aim to correct the 
methodological failings of the present study. Specifically, 
future researchers should randomly assign a greater number of 
participants of various ages. Also, future researchers should 
attempt to use a more challenging measure of memory, and 
might consider playing music during the two-minute interim, 

rather than having participants engage in a cognitive task. 
Additionally, researchers could randomly assign amounts of 
study, such that the entire phenomena of cramming could be 
investigated.  

Ultimately, from the present study, one can conclude 
that studying by cramming is neither better nor worse than 
using a non-cramming study method. From a practical stance, 
though long-term test preparation is likely preferable, the 
present study supports the view that cramming is certainly 
neither advantageous, nor disadvantageous. In a nation with a 
pace of life like America's, and in a world whose baseline pace 
of life is ever increasing, finding support for any time-saving 
practice is certainly welcome. 
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APPENDIX A 
 

Symbol 
  

Letter 

∆ A 
Θ B 
Π C 
Σ D 
Φ E 
Ψ F 
Ω G 
έ H 
ζ I 
γ J 
λ K 
µ L 
€ M 
$ N 
¥ O 
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