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Abstract—Offshore development has become common for requirements, but they can also produce the same volume of
software companies. Such companies have started to concen- SRS from a small set of stakeholders’ requirements. This
trate their engineers’ efforts on the early software development means that engineers can form SRSs independently of the
phase. Within this context, it is important to educate senior , . ! .
engineers to master all aspects of requirements engineering stakeholders needg. What makgs this aspect (_)f .engl'neerlng
(RE). Though it is not easy to master the various aspects of RE culture even worse is that a reviewer cannot distinguish the
all at once, we can expect engineers to study methods on their latter from the former. If the rationale for each requirement
own if they believe that learning these methods is important  js described in the SRS, the reviewers may be able to dis-
for them or for their projects. We have developed a two-and-  tjnqyjish one from the other. Therefore, SRSs should contain
a-half-day role-playing workshop for engineers that focuses on o .
teaching the importance of RE, the background, rationale, and descriptions that can help rewevyers understand the back-
purpose of the requirements, as well as the actual requirements. ground and/or purpose of the requirements. In some software
The target students of our course are senior engineers with development companies, SRSs rarely include descriptions
over ten years experience in software development. We first about the “why” of requirements and few engineers care
give an overview of RE techniques, and then, introduce the 51,6t jts importance. Engineers and reviewers devote their
instructional design of our course for senior engineers. We . W . A N . .
also present the results of an actual workshop, which showed attention to “what” and *how” to build their software. In

that engineers could learn worldviews of clients’ requirements ~ order to shift in-house engineers from the middle and/or

and the importance of the “why” of requirements. later development phases to the early development phase,
Keywordsrequirements engineering; engineers' education; th€ engineers should learn the importance of “why” of
role-playing workshop; requirements engineering map; requirements.
Then, how should we educate engineers to have interest
|. INTRODUCTION in RE and motivate them to write proper SRSs? We have

Offshore development has become common for softwareleveloped an educational course for senior software devel-
companies. Such companies have started to concentrate thepment engineers. The purpose of the course is to teach
engineers’ effort on the early software development phasghem the importance of RE, especially the importance in
The software industry is facing a shortage of talented engiunderstanding the background and rationale of requirements,
neers. If software vendors can procure offshore developersjnce these aspects enable us to cope with the volatility of
they can shift in-house engineers from the middle and/orequirements.
later development phases to the early development phase. In Japan, most requirements engineers have approximately

One problem is that engineers, including managers, stilten years development experience. Therefore, the target
focus on the middle to later development phases. The impoistudents of our course are senior engineers with over ten
tance of requirements engineering (RE) has been recognizeears of experience in software development. The students
since Boehm’s book in 1981 [1]. His work showed thatare selected by their supervisors who want them to be
correcting requirements errors on large projects is 100 timewell educated in RE. We assume that such students have
more expensive in the later development phases than iprogramming, design, and team-work skills.
the requirements phase. However, most engineers do not There is a cultural problem in educating senior engi-
prioritize RE because they are mainly motivated to develomeers. Such engineers will make an effort to master a new
software, rather than software requirements specificationtechnique only if it looks useful to them. The purpose of
(SRSs). our educational course is to motivate them to apply RE

There are engineers who produce a thick SRS from #&echniques to their job. Therefore, the course has been
large amount of information obtained as stakeholders’ actualesigned to teach students the usefulness of RE techniques.



In our previous work [2], the course was not adequatelyives. We decided to apply role-playing exercises to help the
evaluated. To design the instruction of the course, we restudents better understand their clients’ worldviews.
searched RE education styles, the RE map introduced by There are several RE courses developed for professional
Tsumaki and Tamai [3], and RE methods. Nakatani et alengineers. Siemens has several RE courses for engineers
described the details of the instructional design [4]. Theworldwide [14]. The first one, focusing on the foundation
main purpose of this paper is to discuss the evaluation odf RE, is conducted as a three-day lecture-based educa-
this course. tional course. After the course, the students are required

The remainder of this paper is organized as follows.to answer questions concerning the frequency and usage
Section 2 introduces related work of RE education, andf the techniques that they learned during the course. The
Section 3 defines the instructional design of the course. Wenost frequently used technique was requirements writing.
also discuss the hypothesis for the instructional design, th&herefore, we included requirements writing in our course.
course products, method selection, and style selection ddimmons [15] recommended that further education through
the course in this section. Section 4 introduces the courseorporate training should include a lecture on the company’s
evaluation. The last section presents our future work andulture and specific company requirements, e.g., safety re-
conclusions. guirements, hardware constraints, and/or tools environment.
Simmons also pointed out that the most typical problem for
professional engineers is the time limitation. The length of

A number of RE educational styles have been developedhe course was usually less than a week, and on average was
and each style is useful in their own way [5]. only two or three days. Therefore, follow-up mentoring is

The basic style is a lecture-based course. This style igsequired to strengthen the adoption of new practices and
acceptable for an introduction to RE [6], covering all theto help ensure first-use success. Our course is followed
key issues in RE to introduce how to use RE. by a lecture on the company’s specific constraints, tools

Another style focuses on the practical use of RE. Itenvironment, and culture. The students have to give a
was developed for undergraduate students to provide theresentation about their results and conduct an evaluation
with the specific abilities/skills to face the demands of theseveral months after the course.
professional software engineering market [7]. This 16-hour The distinctive feature of RE education for engineers is its
course is composed of several modules, i.e. software qualiewpoint of usefulness in an actual business environment.
ity, requirements documentation, a requirements elicitationt may be easy to teach professional engineers to think in
workshop, quality analysis techniques and methods, and business context, since most students are involved with
tools. business-related issues. However, it is not easy to get them

Berenbach et al. have introduced a unified requirements focus on business goals rather than technical goals. There-
model that integrates features, use cases, and hazard analyre, RE education cannot bypass business aspects [16].
sis [8]. For educating engineers, teaching multiple methods
is more effective than just teaching a single method. Fur- [1l. I NSTRUCTIONAL DESIGN OF COURSE
thermore, the relationships between the methods should b€ Hypothesis for instructional design
taught to better understand them and plan for updating the . . .
students own methods. The course is deS|gr1ed to teach students the importance

Most RE educational courses regard student particpf the following issues:
ipation as important. Therefore, game-based [9], [10], understanding RE activities to grasp the background,
role-playing [11], experiment-based [12], investigation- purpose, and rationale of requirements,
based [13], and/or workshop styles are rewarded with good * grasping the situation and worldviews of stakeholders
results. Game-based training may be attractive to most to understand real-world problems,
students. However, we do not apply game-based training, ® exploring and considering alternative solutions and
because we require students to evaluate RE techniques in a trade off relations among the solutions to efficiently
more realistic situation. negotiate,

Students should understand their clients’ points of view. ¢ identifying the variability and commonality of require-
In this sense, a role-playing exercise can be an appropriate ~Ments, as well as the likelihood of requirement volatil-
style for learning RE [11]. One of the strong points of a ity to properly design software architecture, and
role-playing style exercise is that students can experience * defining requirements for achieving goals of stakehold-
different organizational contexts. As a result, they can per-  €rs without meeting unexpected side effects, e.g., caus-
sonally know others’ worldviews of requirements. Such an  ing hazardous, injurious, and/or inefficient environment
experience is important for engineers because their real roles  in the real-world.
are always as developer, and they have fewer chances fEwvery RE technique addresses and offers solutions with
appropriately consider their clients’ worldviews in their daily regard to the list above. however, they only contribute a part

Il. RELATED WORK
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Figure 1. Metamodel of RODAN from product perspective

of the issues. Therefore, we have selected techniques a

« Problematic as-is situations and expected to-be
situations

« Solutions, including alternatives to achieving each
goal

3) Constraints to verify the selected solutions

According to the metamodel, the software requirements can
trace their rationale backward to the problem via solutions
that are included in the to-be business model. Thus, the
forward tracing path from the stakeholders and their roles in
finding solutions via their problems, opinions, and goals is
regarded as the rationale of the requirements. The path shows
how the software requirements affect the stakeholder’s busi-
ness.

Again, the purpose of our course is to help engineers
understand the importance of RE activities and motivate
them to learn RE techniques to grasp the stakeholders’
situations. Students are expected to produce a model that
visualizes the requirements and their rationale.

If they can understand the causes and effects of require-
ments changes through the model, they will gain the motiva-
ti&n to learn RE and its techniques to prevent requirements

Iy anges in their projects. The model is also effective for

integrated them to solve all those issues. The teChnique@ooperative work. If the problems of stakeholders can be

for the course should provide models that represent theic -i-ed in a model
background of stakeholders’ requirements including eacrﬁJ '

stakeholder’'s worldviews, situation, environment, problem

and roles in their organization. To evaluate the outcome o
the course undertaken, we define the following hypothesis

the stakeholders can share them.
nderstanding and sharing others’ problematic situations is
he starting point for negotiations.

Grasping the “why” of requirements means that engineers
should understand the real-world, which is essential to inte-

« Ifan engineer has learned the importance of practicingyrate a business analysis and RE [20]. The metamodel shown
RE, he/she can focus on the “why” of every require-in Fig.1 is one of our guides for selecting which methods

ment.

to teach in the educational course. When we selected RE

The remainder of this section presents the instructionaiethods, we placed the expected products that the students
design of our course, including the products, methodsof our course would produce in the metamodel. Furthermore,

educational style and process.

B. Course products
The product of RE is an SRS. RODAN [17], [18], an

integrated RE method [19], provides the metamodel shown
in Fig.1. The dotted circles represent the integrated meth-
ods. The name of the model produced by each method is
shown in italics. The metamodel represents the structure

of requirements in the context of the real-world from the
product perspective of RE activities.

It provides the following information, which an engineer
must grasp to elicit requirements.

1) Each stakeholder’s worldview of his/her requirements

the SRS becomes more reliable if engineers can answer the
following questions.

1) Who needs the solutions and why? (Personal perspec-
tive)

Requirements viewed from a personal perspective
need to be evaluated in the organization.

Why should the solutions be highly prioritized? (Or-
ganizational perspective)

Requirements viewed from an organizational perspec-
tive require negotiations among the related organiza-
tions.

In the next section, we discuss the selected methods for the
course.

2)

« Each stakeholder’s roles and responsibilities in the

organization
« Each stakeholder’s interests, and opinions

C. Method selection
Tsumaki and Tamai introduced the RE map [3] shown in

« Each stakeholders problems evaluated fromgiq 5> They focused on two dimensions in order to character-

his/her worldview
2) The goals of the business organization
« Achievable goals that can solve the problems

ize the variety of activities of RE techniques: one concerning
the elicitation of operational types of activities and the
other concerning the target object types of requirements



The analysis proceeds from understanding each stake-
holder’s worldviews, eliciting the goals of the business
organization, and checking constraints to verify the selected
solutions. Therefore, in the first step of the course, students
have to focus on the open type objects and use a dynamic
way of thinking. The applicable methods are in the lower-
right quadrant of the RE map. In the second step, the
students have to think about the solution in order to solve
the problematic situation or achieve the business goals. The
target object type is still open, however, the way of thinking
becomes static on route to lead the solutions. This is the
_J process in which the students can use the static methods,
v e.g., the goal-oriented methods, in the lower-left quadrant.
open In the third step, he/she grasps selectable requirements or
solutions.

The students analyze the adequacy of the requirements as
to whether possible side effects and/or malicious behaviors
harm users in the real-world. In these analyses, the target
analysis and/or elicitation. They divided the operational-typeobject type becomes closed and the applicable methods
dimensions of the RE map into two categories, i.e., stati@nticipate imagination of the analysts [22]. These methods
and dynamic, and also divided the object-type dimensiorare in the upper-right quadrant of the RE map. Scenario
into closed and open types. analysis, claim analysis [23], and misuse case analysis [24],

The first dimension, the operational type, captures how25] are the applicable methods in this step.
the requirements elicitation and acquisition processes are After eliciting the requirements, the students must con-
conducted. A method is positioned within the operationalsider the structure of requirements and their adequacy for
type space by considering how much it requires the imagthe software. These activities are static activities, and they
ination or the systematic thinking of the analyst. Whentreat closed-type objects. For example, methoddarhain
an engineer applies a method @émain decompositiom decompositiorand problem frameare the applicable meth-
order to analyze a domain, he/she can elicit requirements bgds for these activities.
decomposing the domain systematically. Thus, the method The real requirements elicitation process starts in various
of domain decompositionan be regarded as a method with situations. In some cases, analysts have to start by under-
a highly static elicitation operation. DeMarco’s structuredstanding a vague, real-world problem. In such a situation,
analysis[21] is one of the methods they apply domainthe analyst proceeds with their analysis from the lower-right
decomposition. On the other hand, developing a prototypguadrant to the lower-left quadrant, and then goes to the
requires an engineer’s imagination, because the engineer happer-left quadrant via the upper-right quadrant. In other
to elicit a concrete image from ambiguous requirements asituations, the analyst can start by verifying the correctness
a part of the developing system. of the provided requirements, starting from the upper-left

The second dimension, the object type, concerns thguadrant.
properties of the target object space to be analyzed, as eitherOur educational course must be designed on the assump-
relatively closed or open. For example, an engineer whdion that the target domain is vague. We have to keep in mind
applies a method oflomain decompositiorstarts his/her that the purpose of this course is to teach the importance of
analysis from a concretely defined domain. Therefore, th&rE.
target object type of such methods is in a closed space. We selected the following methods based on the RE map
On the other hand, when an engineer develops a prototypend the RODAN metamodel.
the space of objects elicited by prototyping is sometimes « Rich picture:
open, and sometimes closed. Thus, the target object type of This is a tool introduced in Soft Systems Methodol-
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Figure 2. Requirements engineering technology map (RE map) [3]

prototypingis placed in the neutral positioRrototypingis ogy (SSM) by Checkland [26]. In a rich picture, a
placed in the center of the right-hand quadrants of the RE  balloon represents a stakeholders’ opinion with regard
map. to a problematic situation. The placing of icons for
According to the characteristics of these dimensions, we  stakeholders can represent the environment between
can placeEthnomethodologynto the RE map. The target the stakeholders. In the rich picture, the students are
object type ofEthnomethodologis more open, and its elic- required to draw icons with an expressive face. From

itation operation type is more dynamic than most methods the face of the icons, the other students can analyze the
of RE. stakeholder’s subjective emotion. Thuigh picture is
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useful for depicting a stakeholder’s emotional situation
or environment.Rich picturetreats open-type objects
dynamically. Therefore, they can be positioned in the
lower-right quadrant of the RE map. SinRéch picture
uses the interview technique, it can be placed at the

upper and left side oEthnomethodology27] that is

closed to the real-world interview and observation.
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the present problematic situation into an accomplish- v
able future situation for his or her customer under the open
given environment,” representing an owner’'s intention Figure 3. RE map for the educational course

for the future namedvorldviews
We dividedCATWOEanalysis into two part€CAT+OE
and W based on their thinking method. TH&AT and
OE are elicited dynamically and are derived from a
rich picture. The target object type GAT+OEanalysis
is more closed thamich picture analysis. Its way of
thinking is still dynamic, but a little more static than
rich picture analysis. Therefore, it can be positioned
above and to the left ofich picture analysis in the
lower-right quadrant of the RE map.
The W represents the owner’s worldviews. Its analysis
starts from the result dEAT+OE analysis. The method
employs abductive reasoning and so it is placed at the
same spot aabduction

« Role dependency modeling:
This modeling technique extends the strategic depen- i
dency model ini* [28] with three dependency roles. space than that of use case analysis. They can be

Therefore, it can be placed at the same spat as positioned in the upper right quadrant.
« Owner-partitioned goal analysis: The methods with stepwise refinement are mainly positioned

This technique extends the goal modelkoAOS[29]  in the upper-left quadrant of the RE map. The target students
partitioned by the goal owners. Thus, it can be po-are familiar with these methods. Therefore, we selected

sitioned at the same spot #&AOSin the lower-left ~methods from the “open” and/or “dynamic” quadrant. Now,
quadrant. we are ready to define the RE educational map of our
o Theory-W: course. It is shown in Fig.3. Though the size of each

Before analyzing requirements adequacy, engineers arigon is different from the original RE map, this has no
their clients have to negotiate for selecting require-representational meaning. Only the relative position of the
ments. Theory-W [30] is a method for negotiation icon has a meaning. The gray rectangles represent methods
on the requirements and constraints of the softwardhat are relatively new and unfamiliar to the students. They
development project. In the negotiation, the selectablére not applied in the exercise but introduced in the lecture.
requirements are discussed in various aspect: e.g. risks, _

costs and performance of an investment. ThereforeD: Style selection

negotiations need a dynamic way of thinking and As mentioned in the first section, our target students are
the target object type is more closed th@ATWOE engineers with over ten years of experience. The students

and goal-oriented analysis method$eory-Wcan be have to recall their clients’ worldviews. This ihe key

It is positioned as a part of the use case analysis in the
upper-right quadrant.

« Object-oriented methods:
There are various modeling techniques in the Unified
Modeling Language (UML) [31]. For example, when
we analyze business processes, we can use sequence di-
agrams. When we analyze business resource structures,
we use class diagrams and/or object diagrams [32].
Prior to starting these kinds of analysis, an analyst
should have obtained business domain information.
In contrast, use case analysis starts from interviews
with stakeholders. Therefore, the target object types of
object-oriented methods are in a more closed problem

positioned in the upper right quadrant. point when they interview their actual clients. Therefore, all

« Claim analysis: students need to have a chance to experience a client role
This technique is introduced as a part of the scenaridn the course.
analysis [23] in the upper-right quadrant. To gain experience of the clients’ perspective, role-playing

« Misuse case analysis: exercises are useful. As we have described in the related



work, this is a popular style in RE educational courses. From At the end of each period, a presentation session is
the role-playing exercises, students can experience variousganized. In this session, the developer team explains the
personalities and thus learn other roles’ worldviews[11]. Weresults of their activities to their customer team.

chose a role-playing workshop style in our course to forceF_ Workshop assignment

our students to open their mind to their clients’ worldviews. )
For example, if we organize a class with three teams, each e have conducted the course 16 times over the past four

team takes turns at analyzing the same subject. After th¥&ars. It was normally run by three to six teams. Each team
students of Team A play a developer role for Team B, theyVas composed of four to five engineers with more than .ten
play the client role for Team C. Therefore, once they have/®ars of software development experience. The following
interviewed Team B for ten to fifteen minutes, they then@SSignment was used in the course.

switch to the client role to be interviewed by Team C in i

the following session. The students are required to develop Workshop assignment::

an SRS for their CIients, and then, their clients evaluate the Deve|op a software requirements Specification for

SRS. an effective meeting support system.

Each team consists of four to five students, which is a

good size for effective discussions and cooperation. It i Nough the assignment description is a bit vague, its topic

better if the class consists of more than two teams to prevert familiar to every engineer who is employed by a company
the students from interviewing with the interviewed team.@nd has a lot of meetings in their business lives. Both

Time management is more efficient with an even number OFamiIiarity and vagueness are important for achieving the
teams. goals of the course. Familiarity helps students consider the

problem as their real problem. Vagueness forces the students
to define the problematic situation. For example, concerning
the assignment, they have to consider the meanings of the
The duration of the course is limited to eighteen hourseffectiveness and ineffectiveness of their meetings and the
(two-and-a-half days). The course is initiated by focusingsupport of meetings as well. The course should start with
on personal viewpoints by drawing rich pictures. The courselynamic way of thinking for analyzing open subjects.
consists of a cycle in each period: lecture, exercise and
evaluation.
The first period takes eight hours. In this period, the
students are expected to reflect the problematic real-world We must evaluate the following points.
in their model and answer the first question, “who needs 1) Students’ satisfaction level of the course.
the solutions and why,” using their models as evidence. Its 2) Adequacy of the role-playing workshop style of the
aim is to learn the relationships between the stakeholders’ course.
viewpoints and their perspectives using a rich picture. The 3) The hypothesis mentioned in section IlI-A.

E. Schedule planning

IV. EVALUATION AND DISCUSSION
A. Evaluation method

other aim of this period is to extract the organizational goals If an engineer has learned the importance of practicing
and requirements using the CATWOE and Role Dependency  RE, he/she can focus on the “why” of every require-
(RD) analyses. ment.

The second period takes six hours. At the end of the There are five levels of evaluation, including what Jack
second period, students should be able to answer the queRhillips [33] defined as return on investment (ROI) method-
tions: “why should the solutions be highly prioritized?” and ology.

“why should we directly interview multiple stakeholders?” -1 Reaction and/or satisfaction of the planned action:

Its aim is to extract the requirements and their alternatives in  Measurements of participant satisfaction with the train-
order to solve the organizational problems with the Owner  ing program.

Partitioned Goal (OPG) analysis. Another aim of this periodL-2 Learning:

is to understand the rationale of the requirements from the  Measurements of participants’ growth in knowledge,
CATWOE definitions and the owners’ goals. The students  skills and attitudes during the training.

are also required to represent the as-is and to-be situations3 Job applications and/or implementation:

from the structural, dynamic and collaborative perspectives  Measurements of participants’ changes in their on-the-
in UML. The as-is models represent the real problematic sit-  job behavior and progress using what they have learned
uations and the to-be models represent the future situations. from the training.

The other aim is to improve the requirements adequacy by-4 Business impact:

considering the misuse cases and a scenario analysis. Measurements of the actual business results achieved

The last period takes four hours and is directed at devel- as a consequence of applying the knowledge and skills
oping an SRS. gained from the training.



L-5 Return on investment (ROI): example, some students believed that they would have fewer
Compares the program’s monetary benefits to the actualpportunities to come in contact with their clients. These
cost of the training program. engineers usually start their job based on the SRS provided

We evaluated the course by L-1, L-2, and L-3. This pape,by other engineers. According to the L-1 evaluation, it looks
does not report the evaluation of L-4 and L-5. They are oufard to motivate them to start learning RE. The course may
future work. be effective only for engineers who have had a chance

In the first trial in 2006, we developed training materialsto directly communicate with their clients and modeling
and evaluated the team size as well as the length of thknowledge and experiences. The acquisition of RE requires
course. The evaluation of the course design has started froRfganizational cooperation in putting the engineers into the
the second trial year. practical RE environment before attending the class.

In general, a perfectly objective evaluation of any educa- The course was planned under the assumption that the
tional course is difficult. The following are obstacles to astudents have already mastered UML. However, mastering
perfect and objective evaluation. UML is not equal to mastering modeling techniques. In order

« Students of the course are individually different everyto improve the effectiveness of our course, we rescheduled

time the RE related courses in 2008. We scheduled the course

« Every course is updated from the previous course m’:\fter Ethnomethodologgxercise and a modeling-technique-
order to improve its effectiveness with-UML course. In the modeling course, the students

. . discussed how to create appropriate models and, learned the
Though we have faced those obstacles in evaluating th pprop

instructional desi f1h ble t feal nature of the modeling. There are no correct model,
instructional design ot the course, wWe were able 1o overcomg, only adequate one. THethnomethodologicaéxercises
them because of the course specific environment.

trained students how to analyze open-type objects dynami-
« The students of the course were different each timega|ly. As a result, the average of the metrics became 4.20,
but the students did belong to the same company and 67, 4.07 and 3.87 respectively. Thus, we could improve the
were educated in the same way. Therefore, the studentgagyts for the L-1 evaluation. The RE education needs not
technical ability can be regarded at the same level.  gnly 3 course design, but also a design of students experience
« The style, process and contents of each course followeg, learning RE.

the instructional design. Thus, we can regard the eval- ope of the reasons why the understandability scores
uation results of each course objectively comparable. \yere Jow was revealed in the comment section of the
In the following sections, we report the results of the questionnaire. They felt they needed more experience to
evaluation. L-1 evaluation was conducted by a simple questully understand the methods. The purpose of the course
tionnaire and by asking for the students’ candid commentsis to help the student understand the importance of RE and
For L-2 evaluation, we applied “learned memos (LM)”, motivate them to start learning the RE methods. Therefore,
which are shared post-it notes that list what each studenhis comment was what we expected from the students.
learned. The students made LMs after each presentation
session and put them up on the wall. LMs tell us what theC. Case 2: L-2 Evaluation by Learned Memos
students learned and when they learned it. For the evaluation

for L-3, we conducted reviews of sample SRSs, The learned memos (LMs) were used to evaluate the effec-

tiveness of the role-playing style of this course. They were
B. Case 1: L-1 Evaluation divided into two categories: the client role and the engineer

role. The target course had 15 students. We collected 67 and

The questionnaire poses four questions for evaluating th(?0 LMs, as comments about the client and engineer roles
course effectiveness for their job, its understandability, the ' '

teacher's ability and the material quality. respectively. Furthermore, there were 28 LMs for method

In the target course, most students were directed by the"’lpphc‘fjlblllty o the students’ job and & LMs for the new

T " X
bosses to attend the course for the purpose of implementinknOWIedge of writing SRS exercise. In the LMs, the students

the company’s strategy of shifting their engineers’ duty from‘%rq[e comments what they had learned from the exercise.
the middle development phase to the early developmenTypICaI comments are given below.

phase. At the evaluation target class, there were twelve stu- « From the client role

dents in three groups reporting average scores of 3.70, 3.00, C-1 There were unproductive questions.

3.80 and 3.60 range from 1 to 5, respectively. The scores When a student playing the client role was asked
were not so high. The scores might partially dependent on by another student playing an engineer role, “this
each student’s business background. For example, there were is our understanding of your intention. Is it OK?”

some students who did not have any experience in modeling he could not reply “no”, even though the model did
requirements. These students felt that modeling was difficult not completely represent his situation. According

before understanding the importance of RE. In another to the memo, we could observe that the role-



playing exercise made him start to re-consider the Recall our hypothesis.

better questions and the way of interviews. « If an engineer has learned the importance of practicing
C-2 Some of the requirements in the SRS did not have  RE  he/she can focus on the “why” of every require-
rationales. ment.

Whe_n the re_quwements_ were decor_npos_ed IntoAccording to the result of the test, we can see how much
detailed functional requirements, their rationales

became vague. Then, they had started to re—explor}ahe students have become engineers who can focus on the

. . : why” aspect of requirements.
the rationale of the requirements from their exer- The actual duration of the course was approximatel
cise products in the final exercise. We hope that . pp y

such an experience will help students better masteﬁ'ghteen hours. There were nine studgnts. They spent one
RE in their jobs. our for pretest and post test, respectively. Because of the

. limitation of the review schedule, they did not point out
« From the .englneer role ) all the defects of the SRS. The results of the evaluation are
E-1 Requirements were not the product for an engineerghown in Table.l. In the pretest, the students could only point
but for the clients. _ out the ambiguities and incompleteness of the sample SRS.
One student also mentioned that she had to offefy, the post test, they discovered the insufficient descriptions
solutions that her clients could accept, rather thanys the rationale for each requirement.
the ones she wanted to build. In the class, when \ye sycceeded in teaching students the importance of the
the developer team presented their SRS to theifaiignale of requirements. The results told us that the stu-
client team, the client team asked, “so0, how doesygnig phecame focusing on the rationale of each requirement
the system work for our problems?” Analyzing and 4fier the course. Thus, our hypothesis cannot be rejected.
providing solutions “for the clients” is one of the
keys of RE. The student learned the key. E. Case 4: L-3 Evaluation by reviews of sample SRSs (2)
E-2 There were different problems and solutions for

every client. We had a chance to execute the course for engineers

Another student mentioned that one solution could?€!0nging to a different organization. If our course is ef-
not solve everyone’s problems. The course in_fe:\ctlve for all engineers, we could get similar rgsults in the
struction is designed according to the RODAN dlffere_nt organizations. The students had studied modeling
metamodel. The metamodel shows that every relechniques before our course. Therefore, the result of the
quirement depends on the client role. We guidedcase 4 can be comparable with the result of the case 3. The
students with the RE methods to the world that thedifferences between the two are the course schedule and the
evaluation duration. The course was held over four-week
The role-playing style is one of the popular educationalper'Od' consisting of 3 hours per a week. Since the total
time of the course was twelve hours, we could not spend

T LI e o o Tl 1 Lo <€ tre Same e o developing h el SRS and r e s
reconsider their responsibilities. From the comment C-l,teSt in the class. W? decided to give f[he students the exercise
we can understand how the student reconsiders his/hgrnd the test as their homework. Their homework was due in
experience as a result of playing the client. To succeed igne mont_h.

requirements engineering, every engineer should be able to Accordln_g to the r_esults of the pretest and post te_st, we
focus on their clients’ situation and observe the real-worldcoUId noi find any differences. No students could point out

from their clients’ viewpoints. We can conclude that the role-the lack of rationale for any requirements in b(.)th qf the
playing style was the effective style of the course for IeaningteStS' Thus, our hypothesis cannot be accepted in thls case.
clients’ viewpoints. The dlffgrences betwge_n the two courses were its time
concentration and the timing of the post test. The course
D. Case 3: L-3 Evaluation by reviews of sample SRSs (1)density may influence the students in focusing on the re-

In order to simulate the application of the students’ skillsquirements engineering way of thinking. The daily life of
that acquired in the course, we developed two sample SRSsngineers is too concentrated bow to build the system.
for different software one for business software and the othePur proposed course requires the students to devote their
for embedded software. The sample SRSs were organizeaitention to thewhy aspect of the system to be developed.
according to the IEEE std.830 [34], but the samples lacked herefore, if the course is sparse, it may be hard for the
the rationale of each requirement. students to shift their focus frofmow to why.

The students executed the SRS review session before For this reason, our course seems to have failed in
the course (pretest) and after the course (post test) for theringing about the desired effect within a one month period,
different SRSs. When we compare and review the results ais witnessed after the end of the course. If the engineers
each student, the effect of the course can be clarified. had had a chance to adopt their experiences to their daily

metamodel implies.



Table |

RESULT OF EVALUATION FOR THESRSREVIEWS IN A 2.5DAYS COURSE(NUMBER OF FOUND DEFECTS OFSRS)

number of Student IDs

found defects of SRS A B C D E F G H |
Pretest Lack of purpose andrationagle0O 0 0 O O O O O O

Ambiguities o 1 1 o0 O O 0 2 O

Incompleteness o 1 4 0 0 1 0 o0 O
Post test Lack of purpose and rationde5 4 3 2 3 2 5 5 3

Ambiguities 1 0 1 0 1 0 0 o0 o

Incompleteness o o 2 o0 1 1 0 0 2

lives, the results might have been different. The course need « The focus on the rationale and/or background of re-

follow up training.

V. CONCLUSIONS

guirements improve SRSs quality.

Problems including follow up training still remain to be

solved.
There are various RE educational courses. Most of them

are designed for undergraduate students. Our target students
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are engineers with over ten years of experience. In the first We would like to thank all the students that took the
year trial, we assumed that they had mastered modelingourse and also offer special thanks to the course staff for
techniques. However, the second year trial told us that ouhelping to improve our course.

assumption was not applicable to all students. We decided

to include an additional week of UML modeling training
period prior to our course from the third year on. Due to [1]

this addition, we were able to improve the course results.

Our course relies heavily on the students’ modeling ability. [2]

Although the students’ technical experiences were dif-

ferent, the assignment on meetingsre familiar to every

student. This familiarity helped students start the role-

playing workshop quickly. Their LMs told us that the role-

playing workshop led students to join easily and to have

direct experience of being clients.

According to the L-3 evaluation by reviewing the sample
SRSs, the students of case 3 could understand how critical if4]

is to understand the importance of the rationale of require-
ments. After the evaluation of case 4, we could not conclude
the result can be gained every time. The evaluation of

(3]

engineers working in different working environments is our [5]
future work. Real L-3 evaluation is required for our course,

rather than the simulation. To evaluate our course according

to Phillips’s L-3, along with other evaluation levels, is also
our future work. This will require more cooperation from

both students and organizers.

The course introduces several methods, but these methods
are not mandatory for all engineers. The metamodel of the
products of the course can accept other methods if their
products fit the metamodel and have a proper position on[7]
the RE map. The students are responsible for selecting ade-
guate methods and/or applying their company’s methods by
mapping to the RE map. The comments on the questionnaire
told us that the course could motivate students to learn RE

methods.
Lessons learned in our experience are as follows.

« Methods in the lower-right of the RE map can open the

engineers’ eyes to thehy aspect of requirements.
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