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ABSTRACT

Management Flught Snmulators (MFS) are now bemg used together wrth model -supported
case studies. in learning laboratories as ‘part-of. undergraduate, .graduate“and: executive
courses, and also with managers in learning-organisations. This paper reports results:with
three groups of undergraduate and postgraduate students, in a business school environment.

With one group, a multi-stage expenmental design is used-to collect a vanety of process
data mcludmg ; :

. students evaluation of the Iearning' experiences
e students’ perception of learning achieved
¢ objective testing of students’ understanding

Objective testing includes knowledge about the subject materialand ‘case- studles, and the
direction of the. relatlonshlps between variables in the MFS. The:process:data:collected is
analyzed and both quantitative and qualitative: results are summarised. - The results provide
insights into the relative effectiveness of learning.experiences: that use.model-supported case
studies, as compared . to-conventional-case-study discussion:: ;#Two further groups of
students are .used to. compare performance in- :the ‘MFSi;,-WIth 'scores--on :structured
assignments (including. questions. on: both. the .case: study ‘and the:use :of ‘the MFS). A
description.of workshop protocols provides indications.of.how model- supported case studles
may, best be delivered in management teachmg curricula:. el

Integratmq Model Supported Case Studles mto Manaquent Teachlnq =

Courseware utrllsmg model- supported case'studies and management’ flught srmulators (MFS)
is being introduced into teaching programmes in business schools, as an alternative to-
conventional teaching of case studies (Graham et al 1989). But the use of computer-based
simulations has. traditionally. been met with  scepticism by many management educators,
partly because -of crude ‘modelling andithe generic context.of many simulations (Thorne
1992). - Keys -and Wolfe (1990) review the management gaming literature, and discuss
trends. and future developments. - They report that the business:gaming literature is both
wide-ranging and:extensive, butthey found about 60 rigorous:studies that:provide evidence
as to business games’:general.yet problematic efficacy (for example see Neuhauser {1976)
and Wolfe (1976)). Keys and Wolfe continue - "Asequivocal as these findings are, many
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of the claims and counterclaims for the teaching power of business'games rest on anecdotal
material or inadequate or poorly implemented research designs” (p.311). Wheatley et al.
{1988) report recently that the debate over the instructional value of gaming ranges
unabated. They suggest that rigorous research methods can be used in evaluating the
effectiveness of gaming in business policy iinstruction.  For example using the pretest-
posttest research design on experiraental groups allows for randomisation, a control group,
control of the treatment variables, and a‘measurable ‘performance variable.

The workshops reported in this paper are'part of aninitiative to integrate model-supported
case studies into teaching programmes in ‘the London Management Centre (LMC) at the
University of Westminster. The LMC hosts 12 undergraduate and postgraduate degree
programmes, with 60 full-time and 80 part-time teaching staff, and over 1600 full-time and
part-time students. Such an initiative raises issues relating to resourcing (computer
hardware, software and staffing), training ‘of staff to deliver the teaching, and the
acceptance of gaming as a valid learning experience. Colleagues are very concerned that
‘there is an:opportunity cost for student learning inspending 'tifne’playihgrgames. On the
positive side, there:is much interest:within thie LMC (and indeed the ‘university as a whole)
in'new:technologies that enrich the students’ learning experiences (particularly inthose that
are computer-based).. The LMC is well resourced for’ delivering computer-based teaching,
with 9 PC labs; 3 Apple ‘Mac:labs, teaching ‘staff involvedin- computer-based learning
research and development projects, several technicians and applications “programmers,
generous budgets to buy software and courseware, and adequate budgets to fund teaching
staff development and training. SRR IR R

Workshop Design ‘
‘Morecroft-(1992: and 1993} discusses the design of workshops that include appropriate
briefing materials; and the need for a gaming protocol t6 encourage fféfléCtion;~dis¢u$sion and
discovery. --Similarly, Andersen et al {1990)stress the importance of not expecting studenits
to:.learn from outcome:feedback:alone:(ie: just playing-the game), and to focus on cognitive
‘debriefing to help student reflection. “In using-the People Expréss MFS:(Sterman 1988) and
the B&B Enterprises MFS (Sterman 1991a), ‘we have the benefit of comprehensive and well
prepared:briefing-materials, :and an acceptable computer gaming‘interface.  Our'workshops
were designed to.conform to best current practice as suggested in'the recent literature, and
involved: student preparation of the case study and briefing materials at home: prior to the
workshop, small group work on the case (considering 8 questions set to guide their
discussion), plenary discussion of the case using a systems thinking and feedback loop
structure framework, demonstration of the MFS protocol using a projection palette, student
experiential learning using the MFS (supervised by two tutors for each group of 20 students),
reflection .and -discussion :through a debriefing which included student presentations . using
electronically saved games, and an assignment on the case study and MFS over an extended
time:period-to consolidate the learning experience: G ceEl e

Peterson..{1990). provides further suggestions for protocol design, ‘particular for computer
interfaces.  One point relates to "using context to advantage”. One group of students
{personnel management. specialists) were particularly interested ‘in the ‘human resource
management issues in People Express. Another group, electronic and control engineering
students who had been previously trained:in control theory; were particularly interested in
the feedback-loop :structure approach to management policy.  Also, as keen users of Sega
and Nintendo products,-they could relate to the - duopoly competitive : environment as
presented in the B&B Enterprises MFS. SHAE S :
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Evaluation : ) : ) B U,

Evaluation of the game/learnmg protocols, and the measurement of the effectlveness of the

model-with-case technique is discussed in Graham-et al {1989, p.324). There-are difficulties

inusing some measures of learning - ."the closer a- measure-is-to- measuring actual usefulness,

the more. logistical and.control difficulties .it presents”. - Measurement instruments are-also

discussed -in- Bakken -et -al (1 992), respondlng to: crrtrcrsms of earlier effectlveness
- measurement research made by Wolfe (1 976).- :

;;My evaluatron questronnarres were. constructed under gurdellnes from Gronlund (1982)
included a st_ud_e_nt self-evaluation of learning achieved, an objective muitiple-choice test on
the case study, an objective multiple-choice test on the direction of relationships between
variables in the model driving the gaming simulator, and a structured. assignment involving
case study and game related questions completed over several weeks. Some of the
assignment questions were based on prior work by Gould (1989). :Game performance that
is related to a clearly defined objective was also measured.” . - EEG LR R

,»Game Performance ( o P g A g
A word on the issue of measurlng game performance Although some older studies have
reported that performance can be unrelated to understanding, Bakken (1989) found that
game performance is a reasonable indicator of understanding of the structural dynamics of
the model/game. These results were supported.by Young at:al (1992). - My study looks at
the link .between.-performance. and :scores- in -objective  tests,  ‘and - more conventional
assessment using class participation, coursework-assignments, tests and:eéxams.

:A Personal Experlence . ; ‘ E EETIRNE ¥ et
My first experience of using the People Express model supported case study was asa part-
time MBA. student in John. Morecroft’s Business: Policy. class; at London-Business:School'in
1988. The People Express Management Flight Simulator was demonstrated using a
.projection palette to the whole class, and various groups-were: invited-to "run”the software
.by calling out decisions to.John.. Although there *was no:”hands-on" use“of:the computer,

-there-was much to learn.. |-was-fascinated to watch a-group of-investment bankers "milk"
the company as they built a formidable "cash cow”. The demonstration seemed to fill an
important gap.in my understanding about portfolio strategies:-and: corporate finance: - I'was
interested in how a second group used various performance measures to-drive their decision-
making, asking John to rapidly switch between the different report:screens. - As anIT
manager trying to develop decision-support systems in my own organisation, | though about

- how | could use a tool like-this to prototype system designs with my users: 1 was intrigued
that one.couldn’t hire and train people fast enough to deliver adequate service-quality - my
own mental model of "hiring is not a problem if there is an unemployed pool of people™ was
challenged I‘'m afraid that | didn't learn much-about feedback loop structures: and delays -
but | suspect that each.student’s Iearmng is: somewhat unnque' : Bl

My own experiences wrth People Express. mfluenced the desrgn of thns study The overall
-approach. was to gather data using a.questionnaire-about:students:who have:used the'MFS
in various modules over the.past year. The data gathered provided some interesting-insights
into the effectiveness of the various learning experiences, and some useful-pointers to help
~improve the design of the learning environments-that use this type of courseware.
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I_)_ploma in Pe_onnel Manaqement (DPM) Students

. 133 students: takmg the DPM course attended a block week module durlng June 1992 part
-of-swhich. involved:the -People. Express case study and MFS.® ‘These students had just
--completed-the first year:of a-two-year part-time course.' -People’ wantmg to' progress their

careers-in the Personnel Management field must obtain this Diploma.* The first year'of the

course comprises mainly General Management modules; including Marketing, Accounting'and

Finance, Economics, Business Law, Managing Information, and Managmg People. The
- second year: consists of ‘specialist modules ‘in Personnel ‘Management. *~ The block-week
-involved a number of actnvrtles, and mcluded a day spent on the People Express case study
and MFS :

.Student Demographlcs ' s R A T ,
20% of students were male, 80%: female 29% were aged 2125, 42% were aged 26-30,
and 29% were aged over 30. 13% had a postgraduate degree, 53% an undergraduate
degree or professional qualification, and 34% had no degree (and left school at18). 22%
studied business studies or economics as their major, 6% scnence or engmeermg, 61%: I|beral
or fme arts, and 11% dud not state a major subject

' Student Evaluatlon of Learnlng Experiencés i R ik X
;. Students were .asked:18 questions (on.a 5 pomt leert scale) abeut: therr evaluatmn of the
subject matter: of the case, 'the: small.group discussion; the’ plenary-tutor-led discussion, the
MFS workshop and subsequent debriefing, and the MFS briefing book. Scales used were
useful/useless, boring/absorbing, difficult/easy, clear/confusing. Most of the feedback was
positive. Students found the small group discussion of the case study’ quiestions ‘very useful,
‘and ~the -MFS ‘quite difficult-to ‘use’ ‘but @ very absorbing exercise. They found the
= explanatlons in. the MFS bneflng book very useful but qurte dlfftcult to understand :

: Students :were.also: asked tosstate-how fong they had spent readlng the People Express case
-study, ‘andthe People Express MFS Briefing book. ‘The questionnaire was ‘anonymous, and
it was stressed in‘the-rubric to these questions that "the results would be used for research
purposes-only - please be truthfull!". For the casé study; 43% spent between 30 'mins to
< 1-hour;:27% between 1-1% hours, 18% less than 30 mins, and:12% greater than 1%
--hours.. For the-MFS:Briefing Book; 58% spent Iess than 30 mms, 29% between 30 mlns to
: 1 hour and 13% greater than 1*hour.:

‘ A multr stage expenmental desngn was- used to: evaluate students ‘interest in the subject
matter, . self-perception. of learning achieved, ‘knowledge’ 'of "the  case material, and
understanding of direction: of relationships between variables in the model. ' The students
had-been allocated to five groups at:registration;" * Although not strictly a random group
allocation, demographic data {age, sex; qualifications," ‘major-subject studied) ‘showed little
difference between the background and capabilities of students in the 5 groups. Each group

- carried-out a number of ‘similar activities in sequence - ‘reading the People Express case at
‘home;:discussing: the case in small-‘groups of students with-tutor assistance on ‘demand,
participating in‘a-tutor-led ‘plenary ‘discussion of the case and watching Don Burr on vidéo,

< and then: participationin a'workshop:using the People Express MFS in‘pairs‘(supervised by
two tutors) followed by a tutor-led debriefing.  The MFS sessions were.run by myself-and
a colleague, but the plenary discussions were conducted by five different tutors, all of whom
had attended an induction session led by me to ensure that the case was taught in a similar
fashion. The experimental design is shown in Table 1.
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TABLE 1 - Expenmental Desrgn and Testing Schedule

X = Test after actlvrty - -Group: 1 2 3 4 5 Total
No. Students: 30 24 27 27 25 133

Activity ‘) PR Time Spent

Read Case {up to 3 hrs) - X

Discuss Case in Small’Groups {1 hour) X _

Plenary Case Discussion {2 hours) ' Xt w0 s

Management Flight Simulator (3 hours) X X

New Learning Relative to Prior Knowledge ;

Students were asked to evaluate their own learning under 11 toplc headrngs, ona 5 pornt
Likert scale, rangingfrom "nothing" to "many points™: To help students’ calibrate their own *
scales, they were given two worked examples: R

EG1. How to fly an aircraft.

Nothing Learned P . - Several Points - .. .. Many Points.

EG2. The management of an airline business. e e
1 2 3 4 ®

Nothino Learned Several Points . ManyPolms

Of course, there are problems with this using this kind of self-reported measure of learning -
students will vary in their use of the scales, despite the attempts to calibrate the end-points.
The purpose is to study’ the ‘student’s percep ion of new learnmg for different topics, and to ’
see how the student’s composrte "new Iearnrng score” is related to performance in objective
tests and in the game The scores. are reported in Table 2 for all groups 1 -5, and also
separat y for groups 1,2, 3 (who did not play ‘the MFS) and groups 4,5 (who dxd play the
MFS).~ ’fSrgmflcant drfferences in the mean scores are mdrcated by a t value in the’
"Srgnrfucant Drfference column V
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TABLE 2 - Student Self-Perception-of New Learning " :

Overall Did Not Play MFS Played MFS

- Groups 1-5 Groups .1.2,3 Groups 4.5 -
N=132 N=81 N=51
Mean Score Mean Score Mean Score

(1 = "learned nothing”,'5: = "learned many points”)

Sig. Difference .

Human Resource Management Policies 2.7 26 ) o 29 {t = 2.01)
{Job rotation, share options, hiring) i A

Capacity rrianagement (aircraft, employees) 2.6 24 3.0  (t=3.60)

Service scope and quality 3.0 2.9 3.0

Factors inﬂuencing productivity of staff 2.8 S el 2.9

Marketmg (dlfferontuanon, pncmg, 2.6. o 25 L 28

advertising, word-of-mouth) .

Accounting/scorekeeping 1.8 1.7 2.0 (t = 2.54)
{profit/loss statements and balance sheets)

Performance measures 2.1 . 1.8 B 24 M {t = 3.52)
{market share, profitability, share price) ‘

Cost struéture for an airline 2.2 T 2.2 2.2

{fixed costs, variable costs)

Business environment {attractiveness of 2.7 [ 25 .. ... -.29

industry, strength of competitors) ) N ! '

Entrepreneurial activities 3.0 - 27 ... . 3.3 . {t=3.05)  _.
{starting a:business) oot T L
Leadership qualities 3.0 2.8 3.4 {t = 2.84)

{charisma, vision)

Given the nature and contents of the People Express case, the hlgher scores on human

resource management issues, staff productivity and leadership are to be expected, as well
as the low score on accountlng/scorekeeplng Perhaps more surprlsmg are the higher scores

on. busmess envuronment and entrepreneurshlp ‘The mterestlng dnfferences between
students who played the. snmulator and those who did not, are the accountmg/scorekeeplng

and performance measures, presumably directly related to feedback from the MFS report'
screens. It is also interesting to note that the increased learning reported on

entrepreneurship and leadership topics, presumably related to playing the role of the CEQ in

the MFS.

Subject Content of the People Express Case Study - Students were asked 10 multiple-choice
questions (6 items, with item 6 = "don’t know").

Direction of Relationships - Students were asked 16 questions about their perception of the
direction of relationships between key variables in the model. A particular variable was
stated to be INCREASING or DECREASING, and the student had to indicate the most likely
direction of change for a second variable, selected from INCREASING, DECREASING, NO
EFFECT (or NO IDEA)}, assuming that other factors do not change.
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Differences Between: Experimental Groups : :
Each student had.three compos:te scores calculated as follows

-~

New-l.earmng-Score : : 'scor.eon:1'1 questlons scaled: 1-5 {(min'11, max-55)

Case-Content-Score. ho - score on 10 multiple-choice questions (min 0, max 10)
Direction-of-Relationships-Score score on 16 multiple-choice questions {min 0, max 16)

Groups 4 and 5 (who both played the MFS) had no significant differences between the
means of their composite scores. ‘Also, both groups 4 and 5 had a significantly: higher mean
New-Learning-Score compared to any of the groups 1, 2 or 3. Students do perceive that
extra learning has.taken.place after playing the MFS. . -Group 3 showed a significantly higher
mean Case-Content-Score, perhaps because they:were-tested immediately after the plenary.
discussion of the case study. . The Direction-of-Relationships-Score was: higher for groups
4 and 5 (who played the MFS), but was not significant. - This is disappointing, given that we
expect the use of the. ‘MFS to strengthen understanding-about model structure - it may be
a problem with the evaluatron instrument. Group: 1, who were tested after reading the case
study at-home, had both a significantly. lower Case-Content-Score ‘and Direction-of-
Relationships- Score than any other group Students do learn somethmg from the workshop:
as.a whole! . S v o ,

Further Investrgatlon to Explaln Vanances in the Composﬂe Scores . ’
Possible explanatory variables included whether the student played the MFS or not, the level
of -education, whether. the. major subject..was business studies/economics or some other
subject, the time. spent on:reading the case -study, and.the time spent on reading the MFS:
briefing book.  Students who played the MFS had a significantly higher New-Learning-Score
than those who did not (30.8, 26.5; t=-2.8); - Students who_spent more than one hour
readlng the case study had a sngnlfncantly higher Case-Content-Score (4.7, 3.7,.t=-2.4), and.
a higher Direction-of-Relationships-Score (11.1, 9.9, t=-2.5) compared to those who spent
less than 1 hour reading.it.. Students who spent:more than 30 minutes reading the-MFS
brlefmg book had a significantly higher New-Learning-Score (30.7, 26.7, t=-2.5) compared
to those who spent less than 30 minutes readmg it... Again, these readnng times were self-
reported : , : ,

Correlatnons between the times spent readlng the case study and the MFS bnefung book were
high (0.66, p=0.001), as we might expect - keen students prepare thoroughly, or perhaps
weak students take longer than good students to read and ‘prepare the briefing materials.
Case-Content-Score and Direction-of- Relatlonshlps Score are also correlated (0. 31,
p= =0. :001), whlch suggests that students performed srmularly on both exerc:ses '

The degree of confusion which students found with the MFS briefing book was negatively
correlated to the New-Learning-Score (-0.39, p=0.01), ie. students don’t perceive to have
learned much if they are confused by the learning materials. Students who' found the MFS

absorblng also found it’ easy 10 use, or vnce versa, (O 40 p =0. 01)

Further’Points o e [

The ‘feedback session was a-very important part of the learning process, using both
handwritten graphs ‘of ‘performance on overhead slides, and electronically stored games,
displayed on a projection palette. 'The link between the case study and the game‘is the MFS
briefing book. But this is too complicated for most students to digest prior to playing the
game. The use of a systems thinking approach to teaching the case (ie. building simple
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feedback loop structures for capacity expangion of the fleet, motivation and productivity of
CSMs, hiring and training CSMs, and marketing the airline to.new and established customers)
all help towards understanding the underlying dynamics of the MFS. Students are then
presented with a:simplified model structure diagram (see "People Express Growth:Machine"
,in_Morecroft, 1993) which is.an appropriate platform to launch the MFS-workshop. -

EEng Elegt g g g d Control Enginger ing Stude nts -

36 third 'year undergraduate Engmeermg students undertook a 2‘/z-day workshop as part of
a module.in General Management The five’3-hour-sessions involved playing the beer game,;’
discussing the: People Express'case in small grotips and plenary, playing the Peoplé Express
MFS followed by a debriefing, discussing the Worlds of Wonder (A) ‘and (B):cases (Sterman
1991b) and parts of the B&B Enterprises briefing book, and then playmg the'B&B Enterprises
MFS followed by a debriefing.  For B&B Enterprises, the important link between the case
study and the MFS ‘was ‘achieved by discussing aspects ‘of the model as présented in'the'
B&B:Enterprises MFS briefing'book:. - Having'met model-structures through People Express,
students now have a better understanding of the mode! structure diagrams, and a useful
dialogue takes place. Students completed a structured assignment (PE and B&B Assignment
Score) over a four week period, which counted for 30% of the total module grade (Total
Module Score).  Other components of -the :module grade, unrelated to" this workshop,
included in-class tests, coursework assignments, and a final examination.” Performance data
(B&B MFS Performance Score) for each student was collected for the B&B Enterprises MFS
(cumulative net income playing against competitor no.1). - Anadditional questionnaire asked
students 11 questions (scaled 1-5) about new"learning: from B&B Enterprises, and 171
questions on: the direction:of relatlonshups between vanables in the B&B MFS Summary
,results are shown in table 3 B : R ;o »

TABLE 3:- Scores in Objectlve Tests, Game Performance, Assrgnment, and the Module :

People Express Ce B&B Enterprrses S COverall

New Case Direction New Direction B&B MFS PE and B&B “Total *

Learning Content of Rel. Learning of Rel. Performance Assignment Module

-Score. .. Score: - Score  Score..- Score_. Score. ... ‘Score. .- - Score
Max Posslble 55 10 : 55 11.  N/A 100.- . ..100
Max - 48 .8 ,m,17 . 50. . 11 1541 .72 78
Min 28 0.. 0. ,21 0. .13 .. 30 . . - 27..
Mean -~  36.8 53 121 376 8.3 678 52.0 50.1
s.D. 55 1.8

31 7.2 ;24, ma,;,_,107 :,-,n1

There were. a number of, srgmfccant correlatrons The tumes spent readlng the PE case: study,
the PE MFS briefing book, and the B&B MFS briefing book-are all highly.correlated (> 0.62;
p=0.001). Total Module Score is correlated to the PE and B&B Assignment Score (0.60,
p=0.001), even after adjusting the Total Module Score for the Assignment Score
component. Students who do well on the whole module also do well on the assignment
related to use of the MFS, . B&B MFS Performance is.correlated to.the Total Module-Score
(0.42, p=0.01), indicating that students who-do well overall also perform better in the
game. B&B MFS Performance is also correlated to the.B&B Direction-of-Relationships Score
(0.46, p=0.01), mdncatmg that students who have.a better understandmg of model structure
do better in the game, P N .
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BA Information Management and Finance Students

50 fourth year undergraduate students undertook two 3- hour classes usmg the People
Express-case study and MFS, as part of a’'module in Strategic Management They also
completed a structured assignment on ‘the case study ‘and MFS over a four week period,
requiring them to develop and present a successful strategy. This assignment counted. for
25% of the total module grade, and the performance in. the People Express MFS (market
value) over the four week period was recorded. This performance was:not measured ina
“controlled environment, and some students may have "cheated” - it is possnble to correct
unsuccessful strategic..decisions-using the GO BACK TO optnon on M/croworld Explorer
Summary results are-shown-in-table 4.: .

TABLE 4 - Scores in Objective Tests, Game Performance, Assignment}{and the Module

. PeopleExpress . Overal

‘New = “Case” Direcion ~ “" PEMFS = " PE" " Total

Learning Content Relationships’ _Performance - Ass:gnment Module

‘Score ' Score  Score “ Score Ll S core Score -
N=50 o L . o
Max Possible 55 “ Q< e18e SUANJAT 100 100
Max .49 9 16 .. . 348 74 70
Min ‘ 24 1 70 0BT . 48 0 7 38
Mean 36.8 5.7 12.5 ’ 1275 56.9 - 54.4
sD. - ... 54 18 21 .. 33 .. 68 .. .79

Game performance was .again highly correlated with the overall module score and-the
structured assignment score (0.52, p=0.001). The Case-Content-Score was correlatéd to
the overall module score (0.42, p=0.01), validating the use of the multiple-choice test to
measure case knowledge - better students do well in the objective test. Again, the t‘lme
spent studying the case study and the MFS briefing book were correlated (0.565, p=0.001).

C nclusnons

Thls study has been very much a flrst attempt to measure the effectlveness of model-
supported:case studies and management flight simulators in teachmg My evaluatuons have
been formative in:nature {to facilitate ‘continuous improvement of the workshop protocols
and measurlng instruments). In tacklmg the area of measurement of learning, we are always
faced with criticisms of the measurement process = what are we really measurlng7 I am
continuing to develop more sophisticated evaluations, including analysis of written and verbal
comments on perceived learning, post-game/workshop interviews, and more focused tests
to measure specific learning objectives. My results show that game performance is related
to overall performance in the module, that performance -in a structured assignment (based
on the case study and game) is related.to performance inthe game, :and that the use:ofthe
MFS enriches {but not necessarily improves) the overall learning experience for the student.
Better understanding of the relationships between model variables (ie. model structure) does
seem to improve game performance. -~ Two key aspects of ‘workshop design involve
establishing a link between the case study and the MFS, and debriefing students after
playlng the 'MFS, to allow them to reflect on their results ‘Furthermore a structured
assignment related to the case study and MFS, completed over an extended time perlod
provides a valuable consolidation of the learning experience.
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