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ABSTRACT

Introductory business classes, particularly those with a quantitative emphasis, can often serve as a
barrier to students rather than as a gateway. This study looks at how study skills, aptitude, and
external factors affect classroom performance. We examine whether, when, how, and how much
students read their textbook. We also look at selected deep versus surface study skills, and aptitude
(as measured by ACT scores). We find positive support for some deep study skills and negative sup-
port for surface learning techniques. Our strongest result is the negative impact of hours spent work-
ing. With educational costs increasing it is difficult for many students not to work, but they should

be advised of the potential consequences.

INTRODUCTION

Educators have recognized that introductory
courses can act as either gateways or as barriers to
students pursuing degrees in a given area of study.
For example, Twigg (2005) states that compre-
hensive universities have failure and withdrawal
rates in introductory courses ranging from 22
percent to 45 percent. In particular, introduc-
tory courses with topics related to mathematics
seem to cause students a great deal of difficulty
and may prevent students from majoring in fields
for which those courses are a prerequisite. In our
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experience as teachers of introductory business
courses, students in colleges of business struggle
with both the introduction to finance and the
introduction to operations management classes
given the relatively high level of quantitative top-
ics in those courses.

The question of interest is whether we as profes-
sors can help otherwise capable students succeed
in the introductory courses. This is a topic that
has received a great deal of attention outside of
colleges of business but to a lesser extent in dis-
ciplines such as finance or operations manage-
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ment. Results on whether instructors can in-
fluence students’ study habits and whether and
which “deep” versus “surface” study skills matter
are sometimes conflicting. The purpose of this
paper is to examine the effect of several factors
on student success in introductory undergradu-
ate business courses. The study examines wheth-
er, when, how, and how much students read the
textbook affect performance (final exam scores).
We also consider whether the use of selected deep
versus surface learning skills impacts final exam
scores. We also examine the effect of working
outside the classroom on student performance.
Finally, we consider the relationship between
standardized test scores (the ACT) and course
performance. We find a negative relationship
between the time spent working and final exam
scores. Indeed, students who work fewer than 30
hours per week have final exam scores which are
higher by 6 — 7 points, or a full letter grade. We
also find a negative relationship between the use
of the surface study skills of cramming for ex-
ams and the amount of time spent memorizing
facts and exam performance. As found in other
research discussed below, we find a positive re-
lationship between ACT scores and final exam
scores. Finally, we find that students who spend
time studying for exams with classmates perform
better on final exams than students who do not.

PRIOR RESEARCH

Numerous studies of undergraduate students
in business, but more so in the sciences, exam-
ine the impact of “surface” versus “deep” study
skills in general, and how students use (or do not
use) textbooks to study in particular. Examples
of surface study skills or strategies include us-
ing flashcards, not reading the textbook at all, or
only to cram for exams. Examples of deep study
skills include reading/annotating material before
lectures, testing oneself before exams, and form-
ing study groups. Finally, several studies consider
the effect of effort as measured by the number
of hours spent studying/working and ability as
measured by ACT/SAT scores on performance.

Effectiveness of
Deep vs. Surface study skills

One of the leading works of the benefits of teach-
ing towards encouraging students to use deep
study skills is the oft-cited study by Biggs (1999).
In essence, he suggests that the highest level of
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learning occurs when teaching results in student-
learning focused activities. Another useful study
is the meta-analysis of the relationship between
psychological study skill factors (PSFs) and col-
lege success by Robbin et al (2004). They demon-
strate that PSFs explain more of success (as mea-
sured by effect on GPA and on retention rates)
than socioeconomic status, standardized test

scores, or high school GPA.

Perhaps the shallowest of surface study skills is to
choose not to read the assigned textbook at all. It
will not come as a surprise to experienced instruc-
tors that students in general do not spend much
time reading their textbooks. Clump et al (2004)
find that on average about 27% of psychology
students read the assigned textbooks before class.
Indeed, about 80% of introductory psychology
students reported not reading the book at all in
introductory classes (Sikorski et al 2002). Phil-
lips and Philips (2007) report that accounting
students read only 17 percent of the textbook
chapters before the day of class. They also note
that students who scored in the top quartile of
performance in their introductory accounting
classes were more likely to read the material be-
fore class; in contrast, students who performed in
the bottom quartile were more likely to read the
material affer the lecture.

Elias (2005) reports the use of deep studying
skills has a significant positive correlation with
expected course grade and prior GPA in a study
of accounting courses. Holsuch (2000) reports
similar results in the natural sciences: high per-
forming students used deeper learning strategies
while low and average students relied on memo-
rization. Phillips (2001) finds that GPA is posi-
tively related to complex study beliefs (e.g., stu-
dents who believe that knowledge is complex will
adopt study strategies that seek to consolidate
knowledge from a variety of sources rather than
simply relying on memorization of facts in text-
book or from lecture). The evidence of the effect
of pedagogical supplements such as study guides
on student performance is mixed. Dickson et al
(2005) report that students who were required to
complete the study guide performed significantly
better on exams than students who did not. Yet,
Gurung (2004 and 2003) finds no such positive
correlation between pedagogical aids and perfor-
mance.
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Effort and Performance

Nonis et al (2006) report that neither time spent
studying nor time spent at work by undergradu-
ate business students is significantly related to
academic performance, but they report that
ACT scores are. Okpala et al (2000) find that the
amount of time spent studying in an undergrad-
uate economics class was not related to perfor-
mance while GPA was. Further, SAT scores were
positively related to performance but only for the
above-average students. In contrast, Stinebrick-
ner and Stinebrickner’s (2007) report that a one-
hour increase in daily study time had the same
positive effect on student grades as a five per-
cent increase in ACT scores. Dundes and Marx
(2006) also found that students who worked 10
to 19 hours per week were more likely to have
higher GPAs than students who work fewer than

10 hours or more than 20 hours per week.

THE STUDY

As noted above, the evidence is mixed on the
effect of pedagogical supplements, time spent
studying or at work, and standardized test scores
on test performance. Several studies find that
students who use deep learning strategies outper-
form students who do not. We designed our study
to add to the research on those points. We used
a survey, test results, and demographic data from
267 undergraduate students taking introductory
operations management and finance classes. To
control for teaching ability, we collected data
from classes taught by three different professors
of varying ranks and experience. We designed
our survey following the work done by Clump et
al (2004), Biggs ct al (2001), Phillips and Phil-
lips, Murden and Gillespie (1997), Sikorski et al
(2002). The survey asked the students a series of
questions on when and how often students read
the textbook. We also examine the effect of four
surface study skills on final exam performance:
(1) looking at PowerPoint presentations, (2) us-
ing the study guide, (3) reading to memorize in-
formation/facts, and (4) “cramming” for exams.
We also consider the impact of six deep study
skills on final exam scores: (1) changing study
habits if performed poorly on the midterm, (2)
studying/explaining exhibits, charts, diagrams in
the textbook, (3) taking notes while reading the
textbook, (4) underlining/highlighting the text-
book, (5) devising likely exam questions to test
oneself, and (6) studying with classmates.
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Survey Results

Table 1 below presents data on when students re-
ported reading the required textbook. Table la
reports the time spent reading per week versus
how much time students thought we professors
expected them to read. Perhaps not surprising,
only 12% of students report that they frequently
read the textbook before class and only 20% re-
port that they frequently read after the lecture.
The results indicate that it is only when confront-
ed with exams that a majority of students report
that they read the textbook frequently. Further,
it may be sobering to notice from Table 1a that
approximately half the students reported spend-
ing fewer than one hour per week reading the re-
quired textbook even though only 5% of students
thought that the professor expected that low a
level of reading. Also, only slightly more than a
third read the book between one and three hours
per week even though more than half the student
respondents believed that the teacher expected
that level of time commitment.

TABLE 1
WHEN DO YOU READ?
Frequently
When or
Always
Before attending class 12%
After material is covered in class 20%
When doing homework 46%
When studying for exams 54%
TABLE 1A
TIME SPENT READING
Students
Reading Time | Spentby| Perceptions of
per Week Students Professor
Expectations

< 1 hour 49% 5%
1 — 3 hours 36% 58%
> 3 hours 5% 26%
Do not read 10% | -
Unsure about
professor 11%
expectations

We then asked a series of questions gauging the
students’ use of deep versus surface study skills.
We used a five-point Likert scale ranging from 5,
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“always”, to 1, “never/rarely.” Table 2 reports the TABLE 3
results grouped by our understanding of ‘deep’ DEMOGRAPHIC INFORMATION
versus ‘surface’ study skills. In general, students (N =267)
were more likely to use surface study skills than
to use deep learning skills. It may be especially Gender
surprising to see the low means for studying with Male 53%
classmates or self-testing indicating that fewer
i ) Female 46%
students engage in these study habits. -
Level in School
Sophomore 5%
TABLE 2 ]unior 30%
SURFACE vs. DEEP STUDY SKILLS Senior 65%
(MEAN RESPONSES") # Classes Enrolled in this Quarter
When Whefl 1 7%
studying Preparing > 7%
for exams 3 8%
Surface 4 53%
Look at l?owerPomt 401 414 5 249
Presentations 3 1%
i 2.4 .
Use stu(.iy guldc - 8 370 Hours Worked Outside of School
Memorize information/ 5 01 1
facts . 3.3 0 hrs 12%
Cram for exams 3.24 < 10 hrs 13%
Decp 10 — 19 hrs 21%
Change study habits 3.67 20 - 29 hrs 31?)
Study/explain exhibits, 6 30 -39 hrs 13%
charts, diagrams 2.61 2.99 4@ or more hrs 10%
Take notes 2.53
Underline/highlight 2.47 formation Criteria (AIC) to confirm the good-
Test myself/make up 243 )33 ness of fit (Bozdogan, 2000; Beal, 2005). The
exam questions ' ) table below indicates that three variables are
Study with classmates 2.35 significantly (p<0.05) related to final exam score
*Means based on a 5-point scale. and two additional variables are significant at
5=Always to 1=Never P<0.10.

Table 3 reports the demographic data. It may
be disconcerting to see that these students are
largely in school full-time (86% are taking three
or more classes per quarter), but more than half
the students work at least 20 hours a week, and
one in ten works full-time.

With the results from the survey, and with final
exam scores from a standard exam across all sec-
tions (after identifying which scores came from
sections in which we intervened to promote the
use of deep study skills), we performed a stepwise
regression analysis to identify the model variables
that best explain the dependent variable, i.e., the
final exam score. We further used the Akaike In-
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RESULTS AND DISCUSSION

The regression results found no statistically sig-
nificant relationship on final exam performance
between either the number of hours spent read-
ing, whether students read before or after the
lecture, while doing homework, or before the
exams. Of the four surface study skills consid-
ered, we find two significant negative relation-
ships. Students who reported that they always
or frequently crammed before exams had lower
final exam scores (p = 0.055) than other stu-
dents. Similarly, students who reported that
they always or frequently read over and over to
memorize facts performed worse on the final

exam than students who did not (p = 0.091). Of
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TABLE 4
REGRESSION RESULTS
(F-vALUE 15.85, PR < 0.001)
DEPENDENT VARIABLE = FINAL EXAM SCORE

ram T

e | v
Intercept 57.57 <0.001
ACT score 1.44 <0.001
# hrs worked per week -1.55 0.002
Student always...never memorizes facts for an exam -1.09 0.055
Student always...never studies for exams with classmates 0.97 0.089
Student always...never “crams” for exams -0.97 0.091

R-Sq = 0.31

The order above notes the order in which the independent variables entered the model.

the six deep study skills examined, only one had
a significant relationship with final exam score:
studying with classmates was positively related to

exam performance (p = 0.089).

As in most prior studies, self-reported ACT
scores were significantly related to final exam
performance (p<.001). In contrast to the results
reported in some prior studies, the amount of
time spent working was significantly (p = 0.002)
and negatively related to final exam performance
and more than offset the positive impact of ACT
scores (see Table 5). In fact, the difference in test
scores would represent in our grading scale a full
letter grade change, e.g., a score of 93 or better
corresponds to an “A” while a grade of 86 cor-
responds to a “B”. Perhaps it is commonsense,
but those of us who teach in urban schools with
large percentages of commuting students will ap-
preciate that students perhaps tired from work or
studying while commuting to or on their jobs are
less engaged in class and, while striving to keep
up with their peers, do worse. We surmise that is
not because they care less, but because they have
less time to concentrate on school. It also seems
likely that students working essentially full-time
will be less able to spend time studying with
classmates and be more likely to cram for exams.

TABLE 5
Hours worked Final Exam Mean Score
0-29 81.7*
30 plus 74.9

*Significantly different at p<0.05
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We argue that it is important for educators to
communicate the negative effect of an inordi-
nate amount of time working may have on their
learning goals. For many of our students, decid-
ing whether or not to work more hours than
may seem advisable may not be an easy choice;
however, students must be made aware that the
short-term benefits of working extra hours may
be more than offset by the loss of other long-term
opportunities.
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