
The Influence of Discussion Groups in a
Case-Based Learning Environment
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- Case-basedc methods are being w idel irnple-

mented in a va-iot v of learring envIronments.
While use. fit'nany years to teach, manage-
ment, law, and medicne. case-based learnme

has becorme a popular method mn teacher educa-

tion and in instructiona7 design and tech,nlog
{Carter. 1989; Crocs, & Steadnan, 1996; LFner &
Quinn, 1Q99, rtme r & Russell, 1995; florio-
Ruane & Clark, i99Kn C;ra'f. 1991; Kinzie, Hirabe,
& Larsen. 190S" Kieinteld 1990. Kows-alski
Weaver, & Henson, 109i. Merseth, 1991; S1hul-

.ian, 199'. s.
Proponents o this instructiona' mnethod

argue that cases arke learning relevant and
meaningful to the st,dent through active parthc-

ipat.on in analyzing, disc'usscng and solving real

proberms in a spe 'fic field' of inquiry (Carison &

Schodt, 199., Dorisw ami & Towl, 1963, Erskine,

Leenders, & Maottffet t e-Leenders, 199S; Gragg,

1954. L'wrence, 19-3; Levin, 1995; Matejka &
Cosse, l98- .McNaitr & lfersuni, 1954,; Tffiinan.
19C',. The case rnethocd requires a teacher to be
tutor, guide coach, or facilitator, a role fre-
qcuently advx ocated bv proponents of participa-

tory learning 'Aul1s, 14Y8; Erskine et al., 1998;
WVikerso & Feletti, '989 The case mnethod also

shifts the focus of learning cwax froin memor-

zation ot tacts and 10 *hie application of concepts,
tocories, and technlki les to. practica', real world.
problems (Albanese & M;tchll I 1993; Carison &
Schodt, 1995-; C-ristensen, Garvin, & Sweet,

1991; Erskine et ai., 498, Gaolagher Stepien, &

Rosenthal, 1992;. Tne effective use of cases
requires students to) develop and use critical

thinking skills and apply them to a problem-

solving approach to analyze the situation and

recommend realistic solutions through better

.& : 4QNt%2QC- £2:' _St 71~z ~ 71c
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understanding of theory (Greenwood & Parkey,
1989; Kowalski et al., 1990; Shulman, 1992).

While several books and articles are available
on writing and teaching with cases, research on
the case method is limrited. What exists has
focused largely on comparing the case method
with the lecture method. Some researchers have
found that the case method produced short-term
benefits for students in terms of knowledge
acquisition, problem-solving abilities, and
attitudes toward the topic (Cliff & Wright, 1996;
Tillman, 1995). Others reported better under-
standing and longer-term retention of concepts
that match the needs of employers (Specht &
Sandlin, 1991). Other research illustrated the
practical application of theories and concepts as
tools for problem solving (Carlson & Schodt,
1995).

Results have been mixed when exam perfor-
mance is measured. Improved scores were
reported in a study of a case-based human anat-
omy and physiology course (Cliff & Wright,
1996). Higher grades were reported for students
in a problem-based learning group in pharma-
ceutical clerkship rotations thaan for those stu-
dents in a didactic lecture group (Nii & Chin,
1996). However in a study of three case-based
economics courses, students in the lecture
method did better on a 20-point theory test than
did students in the case method course
(Stolovich & Yapi, 1997).

The common practice of using discussion
groups in case classes makes the role of discus-
sion important in a case-based learning environ-
ment. Proponents of the case method argue that
discussion is key to the case process
(Christensen, 1987; Erskine et al., 1998; }-laynes
& Helms, 1993; Levin, 1995; Merseth. 1991; Rich-
ardson, 1991; Tillman., 1995; Welty, 1989).
According to Erskine. Leenders, and Mauffette-
Leenders (1981), many case teachers believe that
small group discussions form a vital part of the
student preparation task. These views are based
on the assumption that a group mnay cover a
variety of points faster than the individual, thus
cutting down on total preparation time, and that
collective effort will surpass individual prepara-
tion.

Little empirical research has been done to
investigate the influence of discussion on perfor-

mance and motivTation in case-based learning.
Authors who support the use of discussion (or a
particular approach to facilitating discussion) in
a case-based course rely largely on anecdotal
evidence (Erskine et al., 1998; Herreid, 1994;
Knechel, 1.992; Siciliano & McAieer, 1997; Till-
man, 1995).

Some empirical studies have addressed the
question of whether or not different approaches
to discussion influenced outcomes. Droge and
Spreng (1996) compared instructor-led and stu-
dent-led case analysis methods and found that
students perceived t;hat the student-led case
class was superior in terms of career prepara-
tion, use of time, involvement and. satisfaction,
and achieving educational goals (such as under-
standing the material) and specific skill compe-
tencies (such as oral skills). Levin (1995)
compared what experienced and inexperienced
teachers learned from reading and writin.g about
a case to what they leamed when discussing the
case. She found that discussion appeared to act
as a catalyst for reflection for very experienced
teachers. For less experienced teachers and stu-
dent teachers, discussion appeared to allow
them to clarify or elaborate their understanding
and increase their perspective on the issues in
the case. Teachers in the control group (only
reading and writing about a case) reiterated
their original thinking about the case, rather
than gaining new perspectives. Levin also found
that there was little transfer to a similar case one
month later.

In a qualitative studv of case discussions,
Griffith and Laframboise (1997) analyzed audio-
tapes of small- and large-group case discussions.
They were interested, in how course content was
applied to the discussion of cases and the differ-
ent consultative patterns of the students as they
identified and reflected on the issues in the
cases. They found that discussions were based
more on personal experiences than on theory
and course content. Also, more meaning was
constructed during small group discussions
during which the group reached consensus
rather than in large group discussions.

While research on the use of discussion
groups in case methods is limited, research on
the use of small groups in college classrooms has
consistently reported improved involvement
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and gains in achievement (Cooper & Mueck,
1992; Cooper, Robinson, & McKinnev, 1994;
Johnson, Maruvama, Johnson, Nelson, & Skon,
1981: Slavin, 1.983). in t%at matters -MOst inr Coi-
leze: A Critical Four Years Revisited, Astin (1992)
reported. on results from researc-h on 200 col-
leges, which suggested that student-student
interactiorn is a key predictor of cognitive and
attitudinal changes in college. When done effec-
tively, smnall group learning fosters student-stu-
dent interaction.

Smaall groups can be used within the context
of a number of instructional} mnethods, including
cooperative learning, collaborative learning,
problem-based learning, ot case-based learning.
SmaUl groups are used in a l of these to enhance
learning and performance. WNile proponents of
each of these methods believe that student to
student interaction will lead to better perfor-
mance, they disagree on the way, in which small
groups are structured, the tasks performed in
small groups, and when smaill groups should be
used.

Cooperative and collaborative learning
research describes groups along a continuum
from loosely structured to highly structured,
interdependent groups. The effect of group
structure on achievement has been the subject of
a number of articles (Cavalier, Klein, & Cavalier,
1995; Horn, Collier, Oxford, Bond, & Dansereau,
1W J99$; johnson & joh 89; King,Stferi, &
Adel A, 1998; Kl &Dora199. Coopera-
tive0. .learnmig0 :focuses: or hihlystrucured
groups and empsizes irdividual and group
accountability, Colaborative learning uses less
structured groups and grades miay be based on.
individual performance. Bruffee 0995) summned
u4p thie: similarities and differences between
0orativeand: coliabrative leirning and con-
cluded that bothiM encourage learn ag: throug

sharig ides.However, incooperative learnin,
accountability is ensured bv leaving authonrty
wi;th : the teace wile collaborative learning
somneaccountabiity0is lost b0ecause authority is
ef with the students, itn a cllabbrativelearning

classroom, student roles and tasks are less strac-
tured by the teacher and governed, mostly by the
students themselves (Bruffee, 1995).

Problem-based learning takes a different
approach to the role of small groups. The prob-

lem. is the focal point for the group. Each small
group must identify what thev know already
and what they need to know, and then proceed
to gather the nissing relevant information and
resolve the problem. Problem-based learning
research addresses the role of the group in
achievement -and motivation, the effect of a
tutored or tutorless group, and breadth versus
depth of content acquisition (Galliagher &
Stepien, 1996; Gallagher et aL., 1992; White,
1.996).

The purpose of the current study was to
investigate the role of smnall discussion groups in
case-based learning. For the purposes of this
study, the term sriall discussion group learninig
was defined, as collaborative groups of four or
five students working together toward a com-
mon learning goal. While there are many ways
to teach with cases, the case method used in the
current studv treated small groups as self-
directed collaborative teams. The instructor
acted as a facilitator for the class, but did not
interact with each group. Similar to the problem-
based learning approach, students started with a
case, determined what concepts and theories
were relevant, and decided how to apphl them
to resolve a case problem.

The major question addressed by this study
was: What is the effect of small discussion
groups on performance, student attitudes, and
time on task in a case based learnng environ-
fment?, The study also addressed whether indi-
vidual students work thlrgh cases differently
than those who work in small discussion
groups,

METHOD

Participants and Design

The participants were 94 juniors and seniors
majoring in supplv chain management at a large
universitv located in the southwestern Tnited
States. They were enrolled in one of tw-o sections
of introductory purchasing and supplv manage-
ment, a required course for their major. One
class section consisted of 47 students (26 males
and 21 females); the other, 47 students (32 males
and 15 females).

This studv used a posttest-only control group
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design. The independent variable was instruc-
tional method (discussion group versus individ-
ual). The dependent variables were performance
on two cases, student attitudes, time on task,

and number of changes to the case analyses.

Since it was not possible to randomly assign
each student to a treatment condition, one class
section was selected randomly as the discussion
group treatment and the other as the individual
treatment. Participants in the discussion group

treatment were assigned randomly to small
groups of four or five students, A t test cormpar-
ing overall grade point averages (GPAs) of par-
ticipants indicated that there was no statistically
significant difference in ability between students
enrolled in the two course sections.

Procedures

The study was conducted as part of the course
during seven 75-min class periods. The same
instructor taught both class sections and blind-
scored all cases against a previously tested scor-

ing rubric. The method and materials used in
this study were first tested in a pilot study and
improved prior to this research.

All participants were taught a case analysis

process and then completed two case analyses.
Participants in both treatments spent 35 min of

class time reading and preparing each case indi-
vidually. Participants in the individual treat-
ment continued working alone for the

remaining 35 min of class time to complete the
case analysis. Participants in the discussion
group treatment worked in a group of four or

five students for the remaining 35 min to com-

plete the analysis.

In the weeks leading up to the study, partici-
pants were taught the basic concepts, tools, and
technicues for administering the purchasing
and supply management function in a company.
The material was presented primarily in an
interactive lecture format. The content and for-

mat of the lectures were the same for both class
sections. During the study, participants had to
decide which concepts and theories were rele-
vant and apply thern to resolving the case prob-

lems.

The following sections explain the step-by-

step procedures of the study.

Orientation to the case mnethod. Two 75-min class
periods were devoted to orienting students in
both treatments to the case method. During the
orientation, all participants were taught a struc-

tured problem-solving process described by

Mauffette-Leenders, Erskine, and Leenders
(1997), and then practiced this method on a sam-

ple case. This process requires students to com-
plete 10 steps while analyrzing a case:

1. Identify the problerm.

2. Determine the nature of the problem or the
learning issues in the case

3. Decide the importance and urgency of the sit-

uation

4. Analyze the situation quantitatively and

qualitatively

5. Generate altematives

6. Establish decision criteria

7. Select the preferred alternative and predict
the outcome

8. Outline an action and implementation plan

9. Identify relevant missing information, and

1 0.List the assumptions made during analysis.

The orientation consisted of several steps.
First, participants were told to read Chapter 3,

"Individual Preparation," in the text, Learnin1g
with1 Cases (Mauffette-Leenders et al., 1997),

before coming to class. During class, the instruc-
tor explained the steps in the case-analysis pro-
cess and walked the class through an analysis of

a short case. Students received oral feedback
during the instructor-led discussion of the case
and were given 10 bonus points for tuming in a
case preparation chart for the orientation case.

Participants in the discussion group treat-
ment were also told to read Chapter 4, "Small
Group Discussion," in the Learning with Cases
text (Mauffette-Leenders et al., 1997). The

instructor discussed the role of small discussion
groups in the case-analysis process as described
in the text. These participants were advised that
the purpose of the discussion group was to sup-

plement, not replace, individual preparation.

The following guidelines were given to the stu-
dents for the small group discussion:

0 Each individual must attend the small group
discussion fully prepared.
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* Each member of the group must participate
actively in the discussion,

* It is not necessarv to hatve a group leader, a
group recording secretary, or group spokes-
person.

* It is not necessarv to achieve consensus or a
"group position."

* Establish and stick to a time limit.

Text I Purchasing and Supply Managemen!
(Leenders, Fearon, & Flynn, 1.997) is a standard
textbook with. chapters on. each topical area.
T here are severat cases at the end of each chap-
ter. This text was used as the basis of the course
for content acquisition prior to the implementa-
tion of the cases. The cases in the book corre-
spond to the content of each. chapter.
Participants were allowed to use this text as a
reference during the research studv.

Expinwn nI-;ase anahiJ*si . During the tvo weeks
following the orientation, all participants pre- Text 2. Learni7ng with Cases (Mauffette-Leenders
pared t o K-written case analyses during class et al., 1997) was written specifically for students
time using, the structured case-analvsis process in a case class. It provides practical advice, sug-
taught in the orientation session. Participants in gestions and reminders to maximize learning
both treatments spent the first 35 min of each. with cases. The text includes the 10-step process
class analyzing the case ailne and writing their for analyzing cases discussed above and pro-
analvsis in black inK on a case preparation chart. vides a detailed description of each step. Partici-
The procedure varied by treatment after 35 mi pants were allowed to use this text as reference
of individual preparation. Participants in the material during the study.
individual treatmnent continued working alone
for the next 35 min of eaca: class, while those in Cases This study included three problem.-based
the discussion group treahtment worked in a cases frorr the Purchasing and Supply Manage-
small group to complete the case preparation ment text (Leenders et al,. 1997)-(a) the Kramer
chart. Participants in both conditions made Case (for orientation), (b) the Dry den Inks Case,
additions or changes to their case preparation and (c) the Earl's Candies Case. For the purposes
charts in. red ink. All participants vere told that of this studv, a case was defined as "a description
they had the additional 35 min to complete the of an actual situation, comrmonly involving a
case analysis, but they could leave at any point decision, challenge, an opportunity, a problem,
when they thought they had completed a thor- or an issue faced by a person (or persons) in an.
ough case analysis. At the End of each case class, organization" (Mauffette-Leenders et al., '197,

all students turned in a comipieted case prepara- p. 2).
tion chart as they left class; the stop tim e for each The cases used in this study were chosen
participant was noted on the chart. The instruc- because of their f-t with the content taught ear-
tor led a class discussion of eahof f the cases, in ier in the semester and because of their place on
the class perod following 'th e idividual and the. case difficulty desribed by Mauffette-
group treaftet.i Students received a inaxi-tum Lender rs et- a. (19,97). The difficulty of a case can
of 40 points for each case analysis; written feed.- be viewed on three dimensions--analvsis, con-
back was provided on the graded cases. In the cept, and presentation. The cases chosen for this
class period after the second case discussion, study generally fell into a 2-1-1 category. This
students in both treatments were asked to comr- means that the immediate issue or problem was
plete an attitude survey administered by some- stated, and the cases dealt with one or two sim-
one other than tie instructor. pie concepts. The task of participants was to ana-

lvze the situation, generate and evaluate options
against decision criteria they designated, mnake a

Mateals decision, andc develop an action and implenen-
tation plan.

The materials used in this studv included read-
ings from tv o textbooks, three problem-based
cases, a case preparation cl-art, a scoring rubric,
and an attitude survey.

Case preparation chalrt. A case preparation chart
was developed by the researcher to provide par-
ticipants with. a form to write out their analysis
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of each case. The chart was broken into three

parts: (a) problem definition, (b) analysis and

alternatives, and (c) evaluation and recommen-

dation. Each part included several subsections

that required students to answer specific ques-

tions or identify pertinent information for a spe-
cific step of the problem-solving process. Each

part is described in detail below.

Part 1: Problem definition. The problem defini-

tion section of the case preparation chart

required students to identify the (a) immediate

issue-the specific decision, problem, challenge,

or opportunity faced by the decision maker

stated in the case; (b) basic issues-the concepts,
topics, and broader issues of concern related to

the case; (c) importance-the impact of the

immediate issue on the whole organization, not
the decision maker or the department; and (d)

urgency-the time frame stated or suggested by
the case data for resolving the immediate issue.

Part II: Analysis and alternatives. The second

part of the case preparation chart required stu-

dents to interpret information provided in the

case and generate a list of possible solutions.

This included (a) quantitative analysis-per-

forming financial or other numerical analysis

using data available in the case; (b) qualitative

analysis-interpreting all non-numerical case
data; (c) missing information-identifying miss-

ing information that is relevant to the problem

and where and how the information might be

obtained; (d) assumptions-identifying
assumptions made when doing analysis; and (e)

generating alternatives-listing different ways
to resolve the immediate issue.

Part IIL: Evaluation criteria and recommendation.

The last part of the case preparation chart
required students to (a) establish decision cri-

teria to compare the pros and cons of each alter-

native before selecting a course of action; (b)

recommend a preferred alternative and predict

an outcome; and (c) develop an action plan that

addressed. the key steps in implementing the

decision. The action plan required stLdents to

answer these five questions: (a) Who must act?

(b) What must they do? (c) WIhen must they do

it? (d) Where must it happen? (e) How should it

be done?

Scoring rubrics. In order to assess student per-

formance on the cases, a scoring rubric was

developed by the researchers. The rubric for this

study was developed and tested in a pilot study

conducted prior to this research project and

refined based on the pilot.

The scoring rubric used. a rating scale that
allowed the rater to choose from among differ-

ent descriptions of actual performance to assign
scores. Overall performance on the cases was
measured according to the degree of quality of

an answer, not the presence or absence of a cor-

rect answer or case solution. The basic design of

the rubric paralleled the case analysis process

itself. The case preparation chart had three

major categories: (a) problem definition, (b)

analysis and alternatives, and (c) evaluation and

recommendation. The scoring rubric was used
to assess the degree to which a student success-

fully performed the case analysis at each stage of
the problem-solving process. Each case was

worth a maximum total of 40 points. Problem
definition was worth 12 points, alternatives and

analysis was worth 20 points, and evaluation

criteria and recommendation was worth 8
points. The descriptions for levels of perfor-

mance for each of the items were drawn primar-

ily from the "Case Teaching Notes" included in

the Instructor's Manual accompanying the text-

book, Purchasing and Supply Management

(Leenders et al., 1997).

The case preparation chart for each partici-

pant was identified bv an identification nurnber

to ensure blind grading. Furthermore, cases
from the two class sections were mixed together

to ensure that the rater did not know which class

the case came from. The rater scored a case by

reading the case preparation chart against the

scoring rubric

Attitudesurvey. An 11-item survey was devel-

oped by the researcher to measure student

attitudes toward the treatments implemented in

the study. Respondents used a four-point Likert
scale (1 = strongly agree, 4 = strongly disagree) on

items 1-10 to rate their attitude toward working
in a group or alone, their perception of the

impact the treatment had on their performance,

and their views on the case process itself. Item 11

was an open-ended question that asked "During

the case preparation process, did you change
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any of your thinking about the cases? If yes,
w hat?" Someone other than the instructor
administered the attitude survey during the next
class period after the second case was discussed.

Dafta Analysis

Multiple analysis of variance (MANOVA) was
conducted on the performance data frorr Case I
and Case 2 to compare scores between the treat-
ment groups. The dependent measures for the
MANOVA were total score on the case and
scores on each of the three sections of the case
preparation chart. A folow-up one-way analy-
sis of variance (ANOVA) w as conducted on the
scores from each section ot a case if a significant
hMANOVA result was found, MANO'VA was
also conducted on. data from the attitude survey.
ANOVA was then conduc-ted on each item on
the survey if a significant MANOVA result was
found. ANOVA was also condueted on the timne-
on-task data. The number of times each partici-
pant added, changed or deleted a comment on
section 1, 2, or 3 of the case preparation chart
during treatment ws as counted. Separate chi-
square analyses were conducted on frequency
data for each section (problem. identification,
analysis ancd alternatives, and evaluation and
recommendation).

analyses indicated that students who worked in
groups (M = 12.00) performed. significantly bet-
ter than those who worked alone (M = 10.33' on
the analvsis and alternatives section of Case 1, F
(1, 92) = 6.79, p = .011. Furthermore, students
who worked alone (M = 430) performed signifi-
cantly better tharn those who worked in groups
(M = 3.46) on the evaluation and recomnmenda-
tion section, F (1, 92) = 5.742, p < .05. However,
follow-up analyses did not show a significant
effect for instruclional method on the problem

Table 7 L2 Mean Scores and Standard
Deviations for Performance on
Case I

Test Section Sconr

Proble.r definition

Analysis and alternatives

Evaluation and
recommendation
Total score

Indiv7idual Groulp

7.43
(2.23)

10.33
(3.59)

4.30
(1.99)

22.39
(5.52)

7.63
(2.89)

12.00
(2.47)

3.46

(1.35)

23.13
(4.91),

Note: Maximum possibie scores were 32 on probliem
definition, 20f o aralysis and alternatives, S on
evaluation and recommendation, and 40 on total score.

RESULTS .. 0 11 I I I.I definition section of the case or on total score.

The results are reote &Wln pefornn
on Cases 1: and 2, tdim speOt on each tase, stu- Case 2. Table 2 shows the mean scores and stan-
dent atfituds, and docunmnt analvsis. dard deviations for performance on the three

main sections of C ase 2I and the total score. These
data show that the average total for Case 2 was
23.66 (59n(!) for students who worked in groups
and 22.89 (57%,`) for students who worked alone.

C::e 1. TableF1 shoi~s the mean scores and stan- The range of scores was from 11 to 33 for those
dard deviations for performance on the three who worked in groups and 14 to 34 for those
tain sections of Case l and the total score. These who worked alone. A MANOVA conducted on
data show that the average total for Case I was performance data for Case 2 indicated tiat
2L13 (58%) for students whio worked in groups instcional method did not significantly affect
and 22.39 (565.) for students who worked alone.

-1 - t t r -- _ n t sA _ , .- I performance,eF4.87)=1551,p>.u5.
I he range cr scores was rrom II to a.3 ror mose
who worked in groups and 7 to 34 for those who
worked alone. A MANOVA conducted on
scores for Case 1 indicated that instructional
rnethod had a significant effect on performance,
F(4, 87) = 4.713, p < .05. Follow-up univariate

Time on Task

Participants in both treatments had a total of 75
min to complete each c.ase. Time data revealed
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Tabie 2 L- Mean Scores and Standard
Deviations for Performance on
Case 2

Test Section, Score

Problem definition

Analysis and alternatives

Evaluation and
recommendation
Total score

Indiloidntai Growlv

7.74
(2.44)

10.28
(2.84)

4.87
(2.10)

22.89
(5.06)

8.70
(2.44)

10.19
(2.46)

4.77
(1.71)

23.66
(5.10)

Note: Maximum possible scores were 12 on probiem
definition, 20 on anaivsis and alternatives, S on
evaluation and recommendation, and 40 on total score.

that the average number of minutes spent on
Case I was 70.48 for students who worked alone

and 74.93 for those who worked in groups. The

range was from 44 to 78 mm for those who

worked individually and from 72 to 75 min for

those who worked in groups. ANOVA indicated

that students who worked in groups spent sig-

nificantly more time on Case 1 than those who

worked individually, F(1. 92) = 20.887, p) < .001.

The average nurnber of minutes spent on

Case 2 was 69.26 for those who worked alone
and 68.68 for those who worked in groups. The

range was from 47 to 75 min for those who
worked alone and from 67 to 78 min for those

who worked in groups. ANOVA indicated there
was no significant difference between treat--
ments for the amount of time spent on Case 2.

Student Attitudes

The means and standard deviations for student
responses on each of the attitude items are
reported in Table 3. A MANOVA indicated that
the instructional method had a significant effect
on student attitudes, F(10, 81) = 6.860, p < .01.
Follow-up univariate analvsis indicated that stu-
dents who worked in groups (a) liked their

instructional method better than those who
worked alone, F (1, 81) = 16.329, p < .001; (b) felt
that they learned more from their instructional

method than those who worked alone, F (1, 80) =

33.188, p <.001; and (c) reported that they would

prefer to work in a group if they had to do the
class over again. Those who worked alone
reported (a) less preference for working alone if
they had to do the class over again, F (1, 80) -
17.048, p < .001; (b) that they generally prefer to
work in a group when solving problems; and
were (c) less likely to report a general preference
for working alone, F (1, 78) = 18.887, p < .001.

Hiowever, students who worked alone were sig-
nificantly more satisfied that they had enough
time to complete the cases, F (1, 80) = 11.259, p <
.001; and were more likely to report that they
used supplemental materials (the book, notes) to
complete the case preparation chart than those

who worked in groups, F (1, 81) = 4.966, p = .05.

The attitude survey also included one open-
ended question: "During the case preparation
process, did you change any of your thinking

about the cases? If yes, what?" These data show
that 23 students who worked in groups and 17

who worked alone reported changing their

thinking during the case preparation process. Of

those in groups who reported changing their
thinking, 12 of the comments were related to

getting other points of view and new ideas for
the case analvsis. Furthermore, 4 people

reported changing some aspect of the analysis
section, 3 changed the problem definition, 3
changed their decision criteria and recommnen-

dation, and I reported changing almost every-
thing. A typical comment was, "I often

encountered points of view I had not thought of
on my own."

Of those who worked alone who reported
changing their thinking during the case prepara-
tion process, four changed the problem defini-
tion, two changed their analysis, and one
changed the decision criteria and recommenda-

tion. Five students reported changes such as

coming up with new ideas, more detail, and bet-
ter understanding of the logic of the analysis as
they worked. A typical comment was, "I would
think the problem out as time went on. The more
I wrote and thought about the problem, the

more ideas I had."

Document Analysis

Participants in both treatments wrote in black

ink while they worked alone for the first 35 min
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Table 3 M 0eans and Standard Deviations for Responses to Altitude Survey

4 tIttud'ie Sttrctn;e;ts

1i liked working by, mnyself on the cases!
discussing the cases in a small group.*

2 1/my group used supple mental materials (the
bock notesy to comnplete the case preparation
chart.'

3. Using cases was a good way to learn this
material.

4. 1 learned more working bv myself/in a group
than I would have learned working in a group
or alone."

5. / rmv group was able to use the ciass period
productively while working on the cases.

6. i/my group had enough class time to
complete the case preparation chart.'*

7f. Analyzing and discussirg twe cases provided a
conceptual foundation that will prepare me to
solve similar problems in. a real job.

8. If I had to do this class ozer again, [ would
prefer to work aione./in a group on the cases."

9. Generally I prefer to work alone/in a group
wvhen. solving problems."

10. Ilearned more from the cases than I
would have from a lecture focusing on
the same issues or problems.

indiz.idual

2.33
.84

1.80
.91

2.112
.61

.6-5

2.17
.76

.82

2 .09L i

.61
2.51

.81

_78

2.36
..6

Groiup

-.65
.58

2. .:;
-,/

L.92

1.88
79

2.01
.68

3.2'
.80'

2.10

.63

1.85
.66

1.87
.75

2.16
.55i

Note: Responses were on a scaie of I to4 where i = sfruigls.agre, 2 acrec, 3 = diaegree.eand 4 = strongly dxsayree
'P <.05. " l .<03

and in red ink for the remaining 3<5 mi (work-
ing alone in the individual, treatment or working

with othersm .i the.. gro trea ent). Dcmnt
analysi consisted offa count of the num erof

comme.nts written. in:redwhich 0indicated an
addiOti deleton,or change to one of the tEe
m ain se tonst of Case I and Case00 2.0000000:00000:0000: ;0:000:

Table 4 sWhow th number of changes made
Ito eachlsection of Cases I and 2 and the tot
nurmber of changes made to each case. Chi-
squareanalyses- revealed that participants in
groups made significantly more changes to Case

( 26.78, p <.05) and to Case 2 (X2 = 25.46A p

< .05) than. those who woked alone. Students
who worked in. groups also made significantly

mnore changes to the problem definition section
of Case 1(x2 = 106.00, p < .5) and Case 2, ,-
116.65, p < .05) than those who worked alone.
Participants in both treatmnents made the most
changes to the analysis and alternatives section
of the preparation chart for Cases I and 2.

able 4 7 Frequencies for urnber of
Aiddtions; Deletions or Changes 
oto ases. I and 2

________ I: ;;i:;:;; t0000S0000ffCSsSl0 ndiv2; i dualit;;000000000000000 Groan00000000000i

Problem definitiont 42
S Analy<sis sangdalternatives 60000500
Evauation and 3
recommendation : : 
Total 1033
Gase 2
Problem definition 28
Analvsis and alternatives 597
Evaluationt and 382
recommendation
Total 907

6171
407:

1282

186
545
404

1135

Table S shows the number of participants
who prepared each section of the case prepara-
tion chart during the first 35 mnim of each class
period. On both cases, most of those who

79

Total

.80

2.01
.85

2.00
.62

2.38
.87

2.09i
72

2.88
.87

2.10

.62

2.19
.81

2.20
.76

2.26
.67
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Table 5 [ 0 Number of participants who prepared each section in the first half of the class period.

Case I

Alone Groi
nT=47 n=

Part 1: Probleni definition
a. Immediate issue
b. Basic issue
c. Importance
d. Urgency
Part 2: Analysis and alternatives
a. Quantity-quality analysis
b. Missing information
c. Assumptions
d. Altermatives
Part 3: Ezaluation and recommendation
a. Decision criteria and evaluation
b. Action plan

worked alone completed only the problerrm iden-
tification section and the first subsection of the
analysis and alternatives section during the first
35 min of class. Very few students in the individ-
ual treatment worked on the evaluation and rec-
ommendation section during the first half of
either class period. In contrast, most students
who worked in groups completed both the prob-
lem identification and the analvsis and alterna-
tives sections during the first half of the class.
This suggests that most students who worked in
groups had done some level of individual prep-
aration for Part 1 and Part 2 prior to the small
group discussion. Furthermore, participants
who worked in groups changed their behavior
from Case I to Case 2. Of 46 students in the
group treatment. 17 did some work on the eval-
uation and recommendation section prior to dis-
cussing Case I with their groups, while this
number increased to 32 out of 47 on Case 2.

DISCUSSION

The purpose of this study was to investigate the
role of small discussion groups in a case-based
learning environment. College students com-
pleted two cases in a controlled environment in
which the only difference was whether they
worked alone or in small groups during half of
two class periods. Measures included two case
analyses, an attitude survey, tirne on task, and
document analysis.

I

46
46
45
45

44
38
34
31

47
46
47
45

44
14
11
0

3
L

Case 2

Ip Alone Group
6 -n=46 n=41

45 47
45 47
45 45
44 45

42 47
18 43
13 42
10 43

17
3

3
0

32

Results indicated that instructional method
influenced performance on Case 1. Students
who worked in groups performed significantly
better than those who worked alone on the anal-
ysis and alternatives section of Case I. However,
students who worked alone performed signifi-
cantly better than those who worked in groups
on the evaluation and recomrnendation section
of the case.

These results might be explained by examin-
ing how students in the small group treatments
completed the case preparation chart. Document
analyses revealed that a majority of students
who worked in groups completed most of the
work on the analysis and alternatives section
prior to discussing the case with their group.
However, only a few of these students (37%()
worked on the evaluation and recomrnmendation
section of the case before moving to the small
group discussion. This suggests that students in
the small group treatment were prepared to dis-
cuss the analysis and alternatives section of the
case but nor the evaluation and recommenda-
tion section.

While very few research studies have been
conducted to examnine the use of small groups in
the case environment, advocates of case-based
leaming suggest that group discussion is key to

the case process (Christensen, 1987; Erskine et
al., 1998; Haynes & Helms, 1993; Levin, 1995;
Merseth, 1991; Richardson, 1991; Tillman, 1995;
Welty, 1989). Others have indicated that individ-
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ual preparation is the basis for subsequent work
on cases and the foundation of learning from
cases (Mauffette-Leender-s et aL, 1997; Brook-
field & Preskill, 1999). Results of the current
studv suggest that small group discussion
enhances student performance on cases only
when discussion is combined with individual
preparation.

ft is quite possible that the task of analyzing
the case and generating a ternatives was better
suited to group discussion than the task of eval-
uation and recommendaition. According to
Slavin ( 989), the tasks of analyzing, explaining,
and synthesizing should be enhanced by srnai
group effort. Furthermnore, Wilkinson and
Dubrow (1991) theorized that discussion can be
used to help students interpret content and ana-
lyze information since it is difficult for students
to learn how to do analysis.

In the evaluation and r-ecommendation sec-
tion, students compared the alternatives gener-
ated in the analvsis and alternatives section to a
set of decision criteria and recomnmended onte
alternativ e to implement. Then they outlined the
key steps in an action and rmplementation plan.
Most of the analytical work may have been done
in the previous section, analysis and alterna-
tives, rnaking the task of selecting and recom-
mending an alternative suited to individual
effort.

It is also likely that reslults for perfannance
wOeret due to theo amount of" time:available for
cnpleting Case I and how'students allocated
thieir timeto complete it. Bekause this study was
implemented$: inm an. acual coure all students
had 75 mrn to complete the case. Results for tHine
on task revealed that studerits in t he small
groups spent sIignficantly mnre time on. Cas I
than students who worked alone. Students who
worked alone spent an average of 5 m1n, less on
the case than did those who worked in small
groups. Time data. show that students who
worked in groups used the entire class time to
complete the case, withn little variation between
those students. The range of time wvas from 44 to
7& mrin, for those who worked alone and from 72
to 75 mnin for those who wocrked in groups.

Working with others maay simply take rnore
time than working alone on a problem. Slavin
(1990) reported that "most studies that have

measured time on task have found a higher pro-
portion of engaged time for cooperative learning
students than for control students" (p. 471). How-
ever, all students in. the current studv were
instructed to turn in their ncdividual case prepa-
ration chart when thev believed thev had done a
thorough job. Therefore, each student had the
choice of leaving the group discussion or
remaining for the full class period. Students in
evern discussion group turned in their charts at
the same time.

However, students who worked in groups
may not have allocated their time wisely. Docu-
ment analysis revealed that these students spent
time making unnecessary changes to the prob-
lem. definition section of the case and little time
on the evaluation and recommendation section.
Furthermore, results for attitude suggested that
students in the small groups did not have
enough time to complete the case preparation
chart.

Allocation of time appears to be different for
students who worked alone. Document analysis
revealed that most of these students completed
the problemn definition section of the case during
the first 35 mmin of the class and made few addi-
tions to it during the remainder of the class. Few
individuals completed the analysis and alterna-
tives section ot the case during the first 35 min. It
appears that individuals were more likely than
srmall groups to work though the case in. a linear
fashi*o section by section. This suggests that
students wio workedalon6e spent a lare pro-
portion of their time on the evaluaation and rec-
omnme tiond section of the case.

While results revealed significant perfor-
mnance differ between treaftmnts on Case
1, there were no significant differences on Case
2. Document analysis indicatedt ihat students in
the small groups allocated more time to work on
the evaluation and recomrmrendation section of
Case 2 before thev discussed the case. Further-
more, students in the small groups made fewer
chan:ges to the problem definition and analvsis
and alternatives sections of Case 2 than they did
on Case }. This indicates that more students who
worked in groups came to the group discussion
prepared to discuss the evaluation and recom-
mendation section. This additional preparation
may have enhanced performance for small
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group students slightly since they did as well on
section 3 as those who worked alone.

It is likely that the feedback provided to stu-
dents after Case I influenced how students
approached Case 2. Since the case analysis pro-
cess was new to all students, the level of under-
standing of the process may have varied among
students even after the class discussion of the
orientation case. After completing Case 1, both
classes received verbal feedback from the
instructor, who led a 75-mim discussion of Case
1. Consequently, on Case 2 students in both
classes may have had a similar level of under-
standing of the case-analysis process and then
performed about the same.

Hlowever, overall performance scores on both
cases were quite low. It is quite typical of stu-
dents using the case-analysis process for the first
time to require a number of cases before gaining
a good grasp of the process. Also, the scoring
rubric was designed to reflect an ideal case anal-

ysis. For actual grading purposes in a typical
classroom environment, the instructor would
adjust the scores based on an assessm.ent of the
performance of all class members in comparison
to one another. Since these data were collected
for research purposes, no adjustment to scores
was made.

Another possible explanation for the low
scores is that the students may have needed
more time than was available in a standard class
period to do a thorough case analysis. The fact
that students who worked in groups changed
their behavior from Case I to Case 2 suggests
that students learn from the group process and
adjust their efforts and time allocation in ways
that they perceive will lead to enhanced perfor-
mance.

It is especially interesting that on both cases
those who worked in groups appear to have
spent time on section 1, problem definition, even
though they probably didn't need to. The cases
were selected based on their low level of analvt-
ical, conceptual, and presentation difficulty. The
instructor told students that the problem state-
ment was given explicitly in the case. However,
document analysis revealed that many of those
who worked in groups added comments to this
section. This may indicate uncertainty with a
new process, and the need for reassurance frorn

the group that the individual was, indeed, on
the right track. Instructor observation of the
group discussions revealed that students were
spending an inordinate amount of time on this
aspect of the case analysis despite being told that
the case problem was explicitly stated in the
case. Many students reported that they did not
feel they had enough time for the case analysis,
yet they chose to spend time unwisely on a part
of the analysis that did not actually require or
deserve the time allocation.

In addition to results for performance, results
indicated a significant difference in student
attitudes between instructional methods. Over-
all, those who worked in groups liked the
method significantly better than those who
worked alone, felt they learned more working in
a group than they vwould have working alone,
and expressed a preference for working in a
group if they had to do the class over again. This
is consistent with other research on small groups
in which it was reported that students like work-
ing in small groups even when their achieve-
ment does not increase (Natasi & Clements,
1991; Palinscar & Brown, 1989).

Students who worked alone reported signifi-
cantly more use of supplemental -materials to
complete the case preparation chart. This find-
ing supports the results of Klein and Doran
(1999) who reported that college students who
worked alone to learn accounting from a com-
puter simulation accessed supplemental materi-
als more than did those whho worked in small
groups. Since students in the current study did
not have the opportunity to discuss the cases
with their peers, their only means of gaining
new perspectives on the case was to access rele-
vant reading material or class notes. Given the
large amnount of new material covered in the
class before the case analyses began, it is possi-
ble that students were unsure of what content
related to the case problerr. or exactlv how to use
the available information.

The combination of time on task and use of
materials presents an interesting portrait of stu-
dent behavior among those who worked alone.
These students reported dissatisfaction with the
time available to complete the case chart, yet
some of those who worked alone voluntarily
turned in their cases with time remaining. Sev-
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eral explanations are possible: they did not per-
ceive that the text or their notes would be of anv
help, or thev simply did not know what material
to access, or thev were uncertain how to apply
factual information to the resolution of the prob-
lem at hand.

Although students ir. both instructional
methods were dissatisfied with the amount of
time available to complete the case preparation
charts, those who worked in groups were signif-
icantly less satisfied. For the group discussion. to
be effective and enhance individual learning,
sufficient time must exist for individual, prepara-
tion, a well-developed discussion, and the
opportunity for all individuals to assess the
input of their peers and then apply it to their
own case analyses.

Students who worked alone were less likelv
than those who worked in groups to report that
they would choose to work alone again if they
had to do the class over. They were also less
likelv to report that thev generally prefer to
work alone on problem solving. Students may
perceive groups as critical to performance
because of the emphasis placed on teams in
companies that recruit them and by professors
in their college classes. Cross-functional teams
are widelv used in the workplace and students
learn about this in their courses. (Aranda.,
Aranda, & Cordon, 1998; Carter & Narasimhan.
1996: Cavalier et al., 1995; Williams, Giunipero.
& Henthorne, 1994). Another possibility is that
students may perceive the workload to be les-
sened. when thevu work in groups during class, In
this study, the groups were never required to
meet outside of class time so some of the typical
complaints about group W.orkw.ere averted.

IMPL'C,AflQNS

The results of the current study p We Some
implications Wor insttitorsad deigniers who
plan to implement case-based learning environ-
ments. Findings suggest thlat the use of discus-
sion groups in case-based classes can be an
effective and motivating method of instruction if
students are prepared and time is available for
both individual preparation and group discus-
sion. The prevalent use of teams in many corn-

panies and in many industries puts pressure on
higher education to graduate students with
strong team skills as well as analytical and prob-
lem-solving skills. The case rnethod allows stu-
dents to build the necessary body of knowledge
for their chosen profession while improving
analytical and problem-solving abilities in a
team environment (Carlson & Schodt, 1.995;
Doriswami & Towl, 1963. Erskine et al., 1998;
Gragg, 1954; Lawrence, 1953; Leviin, 1995;
Mateika & Cosse, 1981; McNair & Hersum, 1954;
Tillman, 1995). Students also have the opportu-
nity to practice applying acquired knowledge to
real situations faced bv decision makers.

There were three limitations in the current
research study. First, time was limted to a 75-
mrn class period. This put a cap on time avail-
abie, which may have influenced the results, but
it was a realistic limit because 75 min is a stan-
dard class period. Second, students were in the
early stages of learning the case-analvsis process
and these two cases were the first two cases they
analyzed without instructor direction. Finally,
intact classes (not participants) were randornly
assigned to treatments in the current study.
While there was no significant difference in the
GPAs of students in each class, their in-class
experience prior to data collection may have
influenced results.

Future research should focus on the steps in
the case analysis process to identify if and when
group discussions make a difference in perfor-
mance in a way that affects the final outcome.
Research should aLso focus on identifying ways
to ensure that individuals prepare before under-
taking group work. Because group work is time
consuming, it would be advantageous to iden-
tifv clearly just where in the problem-solving
process groups shld fcus their efforts. Is it
problem identification, or :qantitative analYsis.
of alternative generation, or some combination?
ttt0Both 00inrctors 000and m ar usti be con-
:crnedwith efficient am five use of: tie. if
individual prteparation is critical to effective
group performance then instructors and manag-
ers must find ways to ensure that individuals
come to group meetings prepared.

Another area of concern is the structure of the
groups themselves. Much has been written
about different types of groups, but there is little
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empirical research linking these tvpes of learn-

ing structures to the case method. Wouid stu-

dents perforrm better if the groups were highly
structured and each group member had a spe-

cific role to play? WouLid tiey perform better if
the students were first taught to function as a

self-directed team? Each approach to managing
groups in the classroom has implications for the

instructor's and the student's allocation of time
and resources.

Research should also be conducted on the

assessment measures used in case classes. Part

of the difficulty in comparing group and indi-

vidual performance stems from the difficulty in

developing a consistent means of grading case-
writing assignments. Further research may

reveal more effective approaches to both
designing and grading case-writing assign-
ments. Research on the development of case-

scoring rubrics may lead to better under-

standing of differences in how individuals and

groups approach problem solving. Continued

research on how group discussions influence
performance in a case-based environment might

provide information that would help improve

the case teaching process.

Anna E. Flynn is Vice President and NAPM
Associate Professor with the National Association of
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