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INTRODUCTION 
 

 Over the past few decades there has been a 

strong movement towards education that moves beyond 

the simple rote learning common to the industrial age, 

toward meaningful learning suited for the information 

age (Reigeluth, 1999).  According to Ausubel (2000), 

meaningful learning refers to learned knowledge that is 

fully understood by the individual and that the individ-

ual knows how that specific fact relates to other stored 

facts. Consistent with meaningful learning is the con-

structivists‟ paradigm wherein individuals seek to make 

sense of their experiences from their own unique cogni-

tive perspective (Ausubel, 2000; Duffy & Jonassen, 

1992; Gredler, 2009; Mayer, 1999; von Glasersfeld, 

1987).  
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The instructional problem of a superficial un-

derstanding still prevails in current education. Take 

statistics education for example. Many teachers and 

researchers perceive that students who pass a statistics 

class have a shallow and isolated understanding of 

foundational concepts and have difficulty applying 

these concepts to reasoning (Chance, delMas, & Gar-

field, 2004; delMas, Garfield, & Chance, 1999). These 

students may be able to do the necessary calculations 

but unable to comprehend the underlying process. 

Without deep comprehension, students in later classes 

tended to use a rote manipulation approach for statisti-

cal inference and were unable to interpret research 

studies accurately (Chance et al, 2004). This superficial 

or isolated understanding of foundational concepts is 

also known as “shadow learning”. 
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Many educators seek solutions from technol-

ogy to remedy the “shadow learning” problem. Brans-

ford (2000) indicated that the use of simulations may 

“engage learners as active participants in their learning 

by focusing their attention on critical elements, encour-

aging abstraction of common themes or procedures 

(principles), and evaluating their own progress toward 

understanding” (p. 68). Simulations not only quicken 

the random and complex learning processes that may 

take a long time to display in the real world, but also 

provide opportunities to conceptualize and test ideas 

by experimenting parameters (Mills, 2004; Windschitl 

& Andre, 1998; Yu & Behrens, 1995).  

In this study we have explored an instruc-

tional design model, Goal-Based Scenarios (GBSs) 

Schank, Fano, Bell, and Jona (1993/1994). GBS is a 

learning-by-doing model for using simulations to gen-

erate meaningful learning. In a GBS, students are re-

sponsible for pursuing a goal by practicing skills or 

gathering and applying relevant information to solve 

problems (Schank, Berman & Macpherson, 1999) . 

These problems, selected by the designer to attract 

students' interests, are moderately structured (Lohman, 

2002); learners must work with the content and paths 

that are specified by the simulation, even though they 

are allowed to take a variety of paths to gather infor-

mation and achieve their goal. During the simulation, 

instruction, worked examples, well-told stories by ex-

perts, or other resources are given to learners to assist 

them in completing the task (Schank et al., 1993/1994). 

A GBS ends when a learner completes the task speci-

fied by the simulation. 

 

 
TABLE 1 

 

 
COMPONENTS OF GBS MODEL 
 

Learning Goals Learning goals are target skills that a course designer or instructional designer 

wants students to learn. They have two different categories: process knowledge 

and content knowledge. 

 

Mission 

  

The mission is an interesting, realistic, and motivational task for the students to 

pursue. 

Cover Story 

  

The cover story is rationale that creates the need for the mission to be completed 

and offers learners sufficient opportunities to search information or practice skills. 

Role The role is the character the user plays in the cover story. It should be a role that is 

appropriate to practice the necessary skills or use the knowledge in the scenario. 

Scenario Operations 

  

The scenario operations are all the activities that students do in the GBS in order to 

complete the mission. They can be anything that the designers think will promotes 

students‟ comprehension. The scenario operations also include decision points 

together with positive or negative consequences as reinforcement. 

Resources 

  

Resources provide information that students need in order to acquire the target 

skills or content knowledge to complete the mission successfully. Resources in a 

GBS have two types. The first type is well-organized information such as text, 

video clips, narration, graphics, or other materials that are accessible to students. 

The second type of resource is stories that are embedded with lessons. 

Feedback 

  

Feedback as a consequence of action and delivered primarily through expert‟s sto-

ries. 
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CHARACTERISTICS OF GOAL-BASED SCENARIOS 

 

The purpose of a GBS is to teach skills in a 

context that is simulated to present a real-life environ-

ment in order to help students index relevant informa-

tion, make predictions, and create explanations for the 

various phenomena taking place around them (Brown, 

Collins & Duguid, 1989; Schank et al., 1999). A GBS 

model consists of seven components: learning goals, 

mission, cover story, role, scenario operations, re-

sources, and feedback (Schank et al., 1999). Table 1 

reviews these elements. 

 

 Despite evidence that supports the effective-

ness of using the GBS model (Bell, Bareiss, & 

Beckwith, 1993/1994; Campbell & Monson, 1994; 

Iverson & Colky, 2007; Naidu, Ip, & Linser, 2000. 

Schank et al., 1993/1994; Schank et al., 1999; 

Schoenfeld-Tacher, Jones, & Persichitte, 2001), no 

empirical studies have investigated strengths, weak-

nesses, or possible improvement of the GBS model. 

Thus, our purpose was to evaluate the GBS model by 

answering following questions:  

 

1.  What are the strengths and weaknesses of 

the GBS model?  

2.  What improvements can be made? 

 

To answer these questions we used formative 

research. Formative research is a qualitative methodol-

ogy designed to improve instructional design models 

(Reigeluth & Frick, 1999) by creating an instance de-

signed by following theory. Our instance was designed 

according to the GBS model and modified based on a 

series of user trials.  

 

 
TABLE 2 

 

 
FRAMEWORK OF STATISTICS SPECIALIST 
 

 
FEATURES OF GBS 

 
STATISTICS SPECIALIST 
 

Mission 
  

Teaching students the concept of sampling distributions. 

Cover Story 
  

Accurately advising the client. 

Role Client is a new employee working on a shrimp farm. His boss is currently trying a 

food supplement to accelerate the growth of the shrimp. In order to see how this 

supplement works, the boss wants him to monitor the growth of the shrimp, par-

ticularly, measuring the average weight of shrimp weekly. 

Scenario Operations 
  

Serving as a statistics specialist to client. 

Resources 
  

Asking the expert for relevant information, running simulations or watching 

worked examples to verify the ideas. 

Feedback 
  

Experts‟ explanation about the relevant concepts and prerequisite knowledge, 

worked example, and simulations. 

 Receiving positive or negative feedback after advising client. 
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Table 3 demonstrates the look and feel of the Statistics Specialist GBS instance.  

DESIGNING THE INSTANCE 

We created Statistics Specialist to teach stu-

dents sampling distributions and evaluate the applica-

tion of the GBS model. Reigeluth and Frick (1999) 

emphasized that “the design instance should be as pure 

an instance of the design model as possible” (p. 639). 

They suggested that researchers include components of 

the model and avoid those that are not called for by the 

model. This is related to construct validity. Table 2 

indicates how Statistics Specialist was designed based 

on the framework of the GBSs model. As seen in Table 

2, scenario operations consist of two approaches: ex-

 

 

INTRODUCTION PAGE 

 
 

 

ASK THE EXPERT 

 
 

 

REPORT FINDINGS 

 

 
TABLE 3 

 

 
STATISTICS SPECIALISTS SCREEN SHOTS 
 

pository and discovery. The former refers to the func-

tion of asking the expert; the learner asks the expert 

questions and the expert offers explanation. The latter 

refers to running the simulation; the learner follows the 

guideline to perform a simulation so that they can fig-

ure out how the target ideas develop.  

We began by interviewing subject-matter ex-

perts to gain an understanding about issues related to 

learning sampling distributions. Interview results were 

analyzed and provided valuable ideas and suggestions 

for design of the instructional program. Additionally, 

we consulted the literature on statistics instruction to 
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could either choose to “Run the simulation” or “Ask 

the expert” (Figure 1). In the “Ask the expert” section, 

users could choose questions to ask an expert and, 

once clicked, a video clip would play to deliver the 

instruction. In the “Run the simulation” area, learners 

could decide either to watch a worked example first or 

to try the simulation.  

We revised the design problems based on 

participant suggestions from two pilots and then sent 

the introduction of Statistics Specialist to Roger 

Schank (personal communication, February 23, 2009), 

FIGURE 1.  THE LEARNING PATH OF GOAL-BASED SCENARIOS COMPUTER SIMULATION  

identify commonly misunderstood concepts and princi-

ples. 

Based on the suggestions from statistics ex-

perts and the review of relevant studies, the instruction 

was divided into six questions, ranging from funda-

mental to more complicated. Each question was em-

bedded into the actor-narrated scenarios, which de-

scribed the scenario‟s problem (managing a shrimp 

farm). The actor, playing the client presented questions 

to the learner through short video clips. If the learners 

did not feel confident in giving client advice, they 
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who proposed the GBSs model. His reply message 

indicated that, while small in scope (time on task), Sta-

tistics Specialist generally addressed the fundamental 

specifications of the GBSs model.  

 

Collecting evidence 

Once we had a working prototype of the in-

stance we recruited participants (ten college students 

with a little or no prior statistical knowledge). They 

were recruited through poster advertisements. Partici-

pants were between 18 and 40 years old came from 

five different majors across the university.  

During the treatment, we employed think 

aloud and observation methods gather data. Two com-

puters were set up for observation. The first one was 

installed with Statistics Specialist and screen capture 

software to record the screen while participants used 

the program. In addition, an unobtrusive video camera 

was set up to allow observation of participant‟s facial 

expressions without intruding. We recorded all spoken 

comments to insure thoroughness of data collection. 

After treatment, participants took a posttest and then 

we asked additional interview questions. A second data 

collection session was conducted with all of the par-

ticipants in a focus group.  

 

FINDINGS 

STRENGTHS OF GBS 

 
Learning Goals 

The statement of learning goals was identified 

as a strength. Participants indicated that they wanted to 

learn statistics in order to conduct research or read re-

search papers. They seemed to be motivated in Statistic 

Specialist when the learning goal resonated with their 

need to learn. This finding supports Knowles, Holton, 

and Swanson‟s (2005) adult learning theory proposing 

that “adults need to know why they need to learn 

something before undertaking to learn it” (p. 64). They 

are more motivated to learn if they perceive that learn-

ing will help them perform tasks or solve problems that 

they may encounter in life situations (Knowles et al., 

2005). In fact, goals influence performance through 

four mechanisms (Locke & Latham, 2002): 1) direct-

ing attention and effort to goal-relevant activities, 2) 

having an energizing function, 3) affecting persistence, 

and 4) indirectly affecting action by leading to arousal, 

exploration, and strategies. From this perspective, the 

statement of learning goals in Statistics Specialist 

seemed to be effective.  

 

Mission 

The learners identified the mission as a source 

of motivation that gave them a sense of investment 

necessitating that they acquire requisite knowledge 

before advising the client. This finding is in agreement 

with the perspective of Schank et al. (1993/1994) pro-

posing that the main responsibility of the mission is to 

encourage a sense of investment in the GBS. It appears 

that when learners have ownership over some aspect of 

their GBS experience, they are engaged and driven to 

complete the mission.  

 

Cover Story 

Participants felt that the cover story provided 

a story line that connected the mission and other com-

ponents as a whole. Furthermore, offering a story that 

included prompts for user questions provided varied 

opportunities to learn target skills and knowledge. 

Some participants indicated that the cover story 

(shrimp farming) made the conceptual application of 

sampling distributions more concrete and applicable, 

demonstrating how they could actually apply the infor-

mation in real-life.  

In addition, participants identified the ques-

tions asked by the client as a motivational way to gen-

erate inquiries and drive them to seek relevant informa-

tion. This finding supports Jonassen‟s (1999) claim 

that in any constructivist learning environment, ques-

tions that students attempt to solve will drive learning. 

Meaningful learning begins when one generates inquir-

ies and tries to make sense out of learning materials 

(Mayer, 2002). Further, learners are more motivated to 

learn when the problems prompted are situated in natu-

ral context (Brown, Collins and Duguid, 1989).  

 

Role 

Participants expressed the view that helping 

the client was a good source of motivation that 

prompted them to give the client the most accurate 

answers they could. Still others indicated that assum-

ing the role of the specialist seemed to set up a stan-

dard for them to meet. These findings support theoreti-

cal claims that role-play allows the development of 

role expectation and promotes engagement in learning 

activities (Nikendei, Zeuch, Dieckmann, Roth, Schäfer, 

Völkl, Schellberg, Herzog, & Jünger, 2005; Van 

Ments, 1999). As indicated by Resnick (1998), partici-

pation of role-playing activities enables students to 

„dive in‟ mathematical and scientific phenomena and 
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to develop relations with the knowledge underlying the 

phenomena.  

 

Scenario Operations 

Participants mentioned that it was practical 

and helpful to run scenario operations together with 

questions prompted in the cover story, and that it 

seemed a natural approach to deal with daily problems. 

This finding supports Schank and Cleary‟s (1995) 

natural learning theory in which learning is achieved 

through a process of adopting a goal, generating a 

question, and developing an answer.  

Additionally, results showed that learner con-

trol was helpful in terms of allowing them to select 

their preferred resources, keep their own pace, and 

repeat sections where they felt unclear. Some partici-

pants reported that learner control satisfied different 

learning styles. When asked about their own learning 

styles (self identified independent learners tend to ex-

plore information first by themselves while learning 

something new, whereas self identified dependent 

learners are inclined to receive instruction first), those 

who claimed dependent learning styles tended to prefer 

using “Ask the expert”; the only one considering her-

self an independent learner liked to use “Run simula-

tion.” The dependent learners revealed that they se-

lected “Ask the expert” since the video clips could 

walk them through the concept, instead of trying to 

figure out by themselves.  

 The ability to control learning not only en-

abled the instructional system to be adapted to the us-

ers‟ preferences and cognitive levels (Merrill, 1980), 

but also facilitated students‟ knowledge construction 

and development of self-regulatory skills (Scheiter & 

Gerjets, 2007).  

 

Resources 

Nine out of ten participants identified re-

sources as the most helpful component to promote 

their understanding of sampling distributions. They 

agreed that the resources were concise, clear, and ac-

complishable with reasonable effort and felt that the 

content was broken down in a simple-to-complex se-

quence, which played an important role in the quality 

of the simulation (Reigeluth & Schwartz, 1989). Some 

participants felt that with support from the resources, 

they gained more confidence in answering the client‟s 

questions. This finding supports the theoretical claim 

that scaffolding can promote cognitive self-efficacy 

(Van Eck, 2007).  

Feedback 

 After providing accurate advice to the client 

and receiving feedback, some participants gained a 

certain degree of encouragement and confidence.  Even 

the feedback they received while offering wrong ad-

vice still influenced participants‟ emotions and moti-

vated them to review the relevant information.  The 

combination of learning goal with timely feedback 

seems to produce an emotional engagement that en-

hances the learning activity.  

 

Achievement Confirmation 

A good way to investigate the effectiveness of 

a GBS model as a whole is through an evaluation of 

participants‟ understanding. Posttest results showed 

that participants‟ performance and confidence levels 

increased. In addition, most participants could offer an 

explanation with only slight errors when given an open

-ended question during a debriefing interview. These 

results provided additional support that the GBS model 

worked well.  

 

Improvements in GBS: Changes 

Based on data analysis results and reported 

weaknesses and suggestions, we decided that each 

component in GBS, except learning goals, needed to 

be modified, as follows, in order to improve the  

model.  

 

Mission  

The data revealed that participants experi-

enced stress while performing the mission in the begin-

ning of Statistics Specialist since they did not know 

much about the concepts yet. This finding is related to 

Bandura‟s (1986) claim about self-efficacy. He de-

scribed that people tend to spend time thinking about 

how they perform while starting a task. Those with a 

strong sense of efficacy attend to task challenges and 

generate a competent attitude toward incoming scenar-

ios, whereas those with a weak sense of efficacy focus 

on personal deficiency and generate negative attitudes 

toward any challenge.  

According to Reeve (2005), a possible way to 

increase self-efficacy is to empower people through 

self-efficacy training that employs a mastery modeling 

program in which an expert shows learners how to deal 

with the problems that lowers their self-efficacy. We 

found that adding worked examples to the Statistics 

Specialist improved self-efficacy among our partici-

pants. 
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Role 

The role was the least helpful component in 

GBS according to three participants during the debrief-

ing interview and five during the focus group inter-

view. Many of whom reported that they did not take on 

the role while using Statistics Specialist. Research 

(Aldrich, 2005; Rollnick, Kinnersley, & Butler, 2002; 

Swink, 1993) has shown that role-playing activity may 

form barriers for some students, especially adults, who 

for various reasons may be unfamiliar or unwilling to 

buy into the experience. In this study, the reasons for 

not assuming the role could be attributed to two fac-

tors: overlook and refusal. The former described par-

ticipants who paid more attention to the acquisition of 

knowledge and little to assuming the role. The latter 

described participants who felt that they knew nothing 

about the concept yet, so did not consider themselves 

to be a specialist.  

Both issues are probably due to inadequate 

introduction. In Statistics Specialist, we merely dis-

played a short description and then played the video 

clip of the cover story, hoping that the participants 

could „dive in‟. Apparently, this was an insufficient 

stimulation for participants‟ involvement in the role 

play. Researchers (Vallius, Kujanpää, & Manninen, 

2006) have pointed out that playing a role could be a 

learning process and through these experiences, role-

playing ability might be improved.  

A solution for these two problems was to pro-

vide a video clip modeling the role-playing behavior as 

well as instruction that introduces the ideas for which 

the role play was designed to support. This may allow 

users to be acquainted with the operation of the tutorial 

in the beginning of usage.  

 

Scenario Operations 

No participants pointed out any weakness in 

the scenario operations. Although while examining the 

participants‟ test results, we found that the use of mul-

tiple-choice questions in “Advising the Client” seemed 

less challenging for the participants and promoted rote 

learning (Ausubel, 2000).  

Scenario operations, according to Schank et 

al. (1999), should be constructed with decision points 

that either signify successful completion of the mission 

or failure. Learners acquire targeted knowledge when 

the mission is achieved. An investigation of test results 

showed that on average, participants correctly an-

swered 90% of questions in Statistics Specialist. Dur-

ing the interview, some participants said that those 

questions were uncomplicated. However, although 

participants performed well when answering questions 

within the GBS program and during the posttest, more 

than half were unable to offer an accurate explanation 

when answering an open-ended question during the 

interview. Similarly, they could correctly answer the 

questions in the multiple-choice retention examination, 

but failed to offer a sound reason for the options they 

chose when asked to write a justification.  

The usage of a multiple-choice examination in 

Statistics Specialist may have promoted shadow learn-

ing. For example, when we asked a participant why he 

did not run the simulation, he replied that “I retained 

that information well, so I didn‟t see the need to try it 

on my own.” Similarly, when another participant was 

asked to predict the shape of the sampling distribution 

for a given sample size and population, we found that 

he could only recite the rule, stating “More than thirty 

it would be normal is what I‟m retaining” but he still 

couldn‟t explain the reason. The finding supports 

Scouller‟s (1998) study in which students were in-

clined to employ surface learning strategies and mo-

tives in the multiple-choice examination context and to 

perceive this type of examinations as assessing factual 

information (lower levels of cognitive processing). 

Students who used superficial learning ap-

proaches tended not to perform well on the retention 

test. According to Ausubel (2000), rote learning may 

not result in the acquisition of any meaning and its 

retention may not last long. Possible remediation in-

cluded adopting small group usage and promoting re-

flection with open-ended questions. There is no spe-

cific prescription for assessment in GBS, though most 

GBS studies employed multiple-choice examinations. 

Given the lack of definitive assessment protocols, we 

suggest two ways to facilitate students‟ engagement in 

a GBS: 

1. Have two students work in a group and encourage 

discussion. This idea is based on social construc-

tivism that encourages learners to not only col-

laboratively construct knowledge but also to sup-

port each other (Jonassen, 1999).  

2. Design a field below each question and require 

learners to write an explanation. The purpose here 

is not to evaluate the correction of answer, which 

is still a challenge for instructional designers to do 

through computer-based instruction, but to allow 

them opportunities to reflect on what they have 

acquired. It is possible that students may provide 

unrelated or inaccurate answers, but at least they 
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are prompted to retrieve information, organize it, 

and interact with activities.   

 

Resources 

While the data did identify resources as the 

most helpful element, the results also suggested 

changes that consisted of reducing information over-

load and supporting doing. First, participants expressed 

confusion about the terms they learned in the tutorial; 

some were newly acquired and some they learned pre-

viously, but had forgotten. Collectively, the terms im-

posed a large information burden. Offering a glossary 

or hot linked terms in the application to remediate this 

problem may be an appropriate approach since it not 

only allows learners to alleviate ignorance about a con-

cept, but also quickly review the concepts already 

taught (Murray, Piemonte, Khan, Shen, & Condit, 

2000).  

Another information overload issue was dem-

onstrated by one participant who felt distracted while 

reading text instruction and performing the simulation 

in “Run simulation.” A possible solution would be to 

replace text instruction with narration and allowing 

users to control each step they read. This suggestion is 

related to a modality effect that students understand 

narrated explanations and pictures more effectively 

than on-screen text explanations (Mayer & Moreno, 

2003). Another participant recommended  offering a 

summary in each video clip in “Ask the expert” sec-

tion. Summary information was included for some 

clips, but not in the first two of the client‟s questions, 

which were two that the participant watched. She fur-

ther indicated that a summary would be helpful to re-

duce information overload. This finding supports the 

theoretical claim that providing a summary encourages 

learners to focus on relevant information (Mayer, 

1999). GBS, when implemented with computer simu-

lations, should follow Mayer‟s recommendation. 

Second, resources need to support doing. Par-

ticipants in Statistics Specialist were provided with 

control over resources, which fulfills the constructivist 

ideal of individual knowledge construction (Duffy & 

Jonassen, 1992; Jonassen, 1999). The problem with 

this approach is the variability of how learners utilize 

specific resources, which may not be the way designers 

would like them to be used.  

Despite the simulation‟s capability to provide 

an excellent visualization of the abstract process of 

generating sampling distributions, most students still 

refused to use it. According to an investigation of the 

time spent on Statistics Specialist, participants tended 

to use “Ask the expert” more than “Run simulation.” 

We designed the simulation because of evidence from 

numerous studies supporting the usage of simulations 

in statistics learning (Chance, Ben-Zvi, Garfield 

&Medina, 2007); Chance & Rossman, 2006; delMas et 

al., 1999; Garfield & Ben-Zvi, 2007; Mills, 2004). 

However, the participants‟ preference to “Ask the ex-

pert” seemed to work against the intent of a GBS.  

Schank (2002) stressed, “In any case, listen-

ing should come after difficulties in doing rather than 

in preparation for doing” (p. 229). The usage of simu-

lation in teaching sampling distribution underlies the 

idea of learning by doing.  

A possible approach to remediate this prob-

lem is redesigning other GBS components, such as the 

cover story, role, or scenario operations, that intention-

ally limit usage in order to support doing-related ac-

tivities that the subject experts consider critical, for 

example, within Statistics Specialist, when a user se-

lects “Ask the expert”, the expert could direct explana-

tion to the usage of simulation and provide narration 

with step-by-step guidance.  

 

Feedback 

The results showed that some participants 

identified feedback as the least helpful element in 

GBS, since it merely told the consequence of actions 

without offering any informative information. The 

feedback in GBS can be given in any of three ways 

(Schank et al., 1999): through the consequence of ac-

tions, through online coaching with just-in-time sup-

port, and through video clips in which domain experts 

tell stories of similar experiences. Because of limited 

resources, feedback was provided by displaying conse-

quences of actions in our GBS. The purpose of show-

ing learners the consequence of their choices, espe-

cially negative consequences, was to give them oppor-

tunities to reflect on their experiences and construct 

their own knowledge. Schank et al. (1999) explained 

that:   

Once you experience an expectation 

failure, explanations become important. 

They form the lesson that you learn from 

the expectation failure. When something 

does not happen the way you planned, 

you need to figure out why that is. The 

reason will help you to abstract a lesson 

that you can apply to your expectations 

in the future (p. 171). 
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The participants in this study seemed to prefer 

direct guidance telling them what went wrong and 

what information to look at, which may hinder oppor-

tunities to reflect on their experiences and interact with 

learning materials. Further, it may merely promote the 

memorization of key facts rather than reviewing the 

material to gain a sound comprehension. Conversely, it 

is possible that brief feedback telling them that they are 

wrong may frustrate learners. As recommended by a 

participant, a possible solution for this dilemma is to 

display a hint describing which concepts to focus on. 

Another participant pointed out that positive feedback 

would be more helpful if it could recapitulate the criti-

cal concept in the question. This suggestion supports 

the theoretical claim that students can concentrate on 

the relevant information if summary is provided 

(Mayer, 1999).  

 

CONCLUSIONS 

 The purpose of this study was to evaluate the 

GBS instructional design model by examining its de-

signed instance, Statistics Specialist.  We were able to 

confirm many of the strengths and identify areas for 

improvement. 

 The strengths of a GBS included: 1) learning 

goals that enabled learners to see their learning needs, 

2) a sense of investment due to a mission that engaged 

students in the learning activity, 3) a cover story that 

provided a context and problems to enhance students‟ 

engagement in the program, 4) a role that increased 

users‟ motivation through a title that the role inherits 

and through the aid of the client, 5) scenario operations 

that satisfied learning control and different learning 

styles, 6) resources, indicated as the most helpful ele-

ment, that promoted understanding, and 7) feedback 

that gave learners confidence and the perception of 

negative discrepancy that triggered further learning.  

A GBS might become a better instructional 

design model if the following improvements are made: 

1) provide a worked example or instruction that dem-

onstrates the behaviors of using the program and seek-

ing supports in order to increase the user‟s sense of self

-efficacy while pursuing the mission or assuming the 

role, 2) employ small group usage and open-ended 

question approaches to promote learners‟ engagement 

and interaction in scenario operations, 3) carefully inte-

grate other components in GBS to support hands-on 

activity, 4) display a hint with negative feedback and 

recapitulate the concept in positive feedback.  

The ultimate goal of a GBS is to provide 

guidelines designing a simulated context that helps 

students take advantage of the software features and 

promote conceptual understanding. Although some 

weaknesses were identified in this study, these tenta-

tive recommendations were limited to the subject do-

main. More studies with other instances of GBS need 

to be conducted in order to confirm and refine the find-

ings of this study. 

 

Recommendation for Practitioners 

 One strong recommendation emerging from 

this study is to spend more time identifying methods 

that support and engage learners in doing-related ac-

tivities. Learning by doing, the core tenet of a GBS, 

works “because it strikes at the heart of basic memory 

processes that humans rely on” (Schank, 2002, p. 5). 

However, evidence both from the literature and this 

study showed that it is challenging to involve adult 

learners in simulations.  

Although role playing in a GBS allows users 

to learn by participating, making mistakes, and chal-

lenging themselves, practitioners should provide ap-

propriate guidance to facilitate students‟ engagement. 

Evaluation plays an important role in a GBS and 

should be provided with some way to allow learners to 

generate cognitive dissonance so that they can retrieve, 

organize, and construct knowledge. Finally, since a 

GBS instructional system begins with teaching a small 

concept that learners have difficulty conceptualizing, it 

is essential to select a reusable concept for software 

design. By doing this, future tutorials may be linked to 

previous ones, which saves time and effort.  

 

Recommendations for Future Research 

1. Additional research should investigate how stu-

dents‟ learning styles influence their usage of an 

instructional instance. What kinds of learning 

styles tend to engage in the tutorial? And how can 

a GBS be modified to satisfy learners with differ-

ent learning styles? 

2. Pretests should include items that assess students‟ 

prerequisite knowledge to learn whether this 

knowledge influences their learning activity. In 

this study, although fundamental information 

about sampling distributions was offered in the 

program, some participants still expressed confu-

sion and overload among these concepts, which 

may affect their usage.  

3. Future studies should examine different usage of a 

GBS instance, such as working in pairs. The intent 
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