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Abstract Among the variety of the available requirements elicitation tech-
niques, interviews are the most commonly used. Performing effective interviews
is challenging, especially for students and novice analysts, since interviews’
success depends largely on soft-skills and experience. Despite their diffusion
and their challenging nature, when it comes to requirements engineering ed-
ucation and training (REET), limited resources and few well-founded ped-
agogical approaches are available to allow students to acquire and improve
their skills as interviewers. To overcome this limitation, this paper presents
two pedagogical approaches, named SaPeer and ReverseSaPeer. SaPeer
uses role-playing, peer-review and self-assessment to enable students to ex-
perience first-hand the difficulties related to the interviewing process, reflect
on their mistakes, and improve their interview skills by practice and analy-
sis. ReverseSaPeer builds on the first approach and includes a role reversal
activity in which participants play the role of a customer interviewed by a
competent interviewer. We evaluate the effectiveness of SaPeer through a
controlled quasi-experiment, which shows that the proposed approach signif-
icantly reduces the amount of mistakes made by the participants and that it
is perceived as useful and easy by the participants. ReverseSaPeer and the
impact of role reversal is analyzed through a thematic analysis of the par-
ticipant’s reflections. The analysis shows that not only the students perceive
the analysis as beneficial, but also that they have emotional involvement in
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learning. This work contributes to the body of knowledge of REET with two
methods, quantitative and qualitative evaluated, respectively. Furthermore,
we share the pedagogical material used, to enable other educators to apply
and possibly tailor the approach.

Keywords Requirements Elicitation · Interviews · REET · Peer-Review ·
Role-Playing · Self-Assessment

1 Introduction

Interviews between a requirements analyst and a customer, as well as other
stakeholders such as domain or technical experts, are one of the most com-
monly used technique to elicit requirements [2,23,35]. The ability of the analyst
to gather correct and complete requirements from different stakeholders often
depends on the analyst’s experience as well as on soft-skills [3,25,35,45,62,65].
Given the multiple factors influencing the success of elicitation interviews,
teaching the art of interviews to software engineering and computer science
students, and young analysts in general, is particularly difficult, also due to
the limited resources normally available for educational activities specifically
focused on requirements engineering (RE) [32,47].

Role-playing offers experiential learning through the simulation of real-
world scenarios; for this reason it is widely used in disciplines were soft-skills
and experience are relevant for the success of a task. In RE education and
training (REET), it is recommended practice to perform role-playing activi-
ties [51, 56, 66], in which students can play the role of requirements analysts,
to simulate a real-world environment in a classroom settings.

Previous work has shown that students tend to commit mistakes in these
simulated interviews, and have suggested that the mistakes can be leveraged
to give feedback to students and make them improve their interview skills [4,
8, 27]. Other works, mostly outside RE, have shown that active involvement
of students in their evaluation, through combination of peer-review and self-
assessment, increases their learning and understanding through reflections on
their experience [12,14,48,59,60].

Our overarching research goal is to define and evaluate novel and cus-
tomizable strategies to teach requirements elicitation interviews. To this end,
this paper combines the ingredients of previous research in REET and in edu-
cation in general in two different approaches that build on each other. In par-
ticular, the first approach combines existing research on mistakes of student
analysts [8,27], role-playing [56,66], peer-review and self-assessment [12,14,48,
59, 60] to propose a novel approach for REET named SaPeer (role-playing,
Self-Assessement and PEER-review). The approach is specifically focused on
improving the skills of students in requirements elicitation interviews. With
SaPeer, students receive an initial lecture, followed by a role-playing inter-
view experience with a fictional customer. Then, they receive a second lecture
in which the typical mistakes of student analysts identified by Bano et al. [8]
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are listed, together with recommendations to avoid them. Based on the lec-
ture, they are asked to listen to their own interview recording, and perform
self-assessment by evaluating the mistakes committed. Then, they are also re-
quired to peer-review for mistakes the interview of another student. After this
activity, they perform a second interview, which can be also self-assessed and
peer-reviewed. At the end of the training, the students are required to reflect
on their experience through a feedback questionnaire.

We empirically evaluate the approach through a controlled quasi-experiment.
Specifically, we evaluate the reduction of mistakes from the first to the second
interview, enabled by SaPeer. The results show that the proposed approach
significantly reduces the amount of mistakes made by students. The results
also show that different steps of the training may have different effects on
specific mistakes, with role-playing being more effective to improve interview
planning competences. Feedback from the questionnaire indicates that the
steps of SaPeer are considered useful and easy, with the exception of the in-
terview activity. This is considered useful, but also more challenging than the
other steps, and students demand more preparation, with an explicit list of
right questions to ask. Our results also suggest that more corrective feedback
is needed along the training to further improve the approach.

The feedback from the evaluation of SaPeer suggests that different vari-
ations of SaPeer could be beneficial for the participants and would allow
them to experience other aspects of the interviewing process. In particular,
since many participants to the quasi-experiment manifested their difficulties
in correcting their mistakes in formulating questions and running interviews
with the right behavior, the second approach presented in this paper, called
ReverseSaPeer (reverse role-playing, Self-Assessment, and PEER review),
includes a reverse role-playing activity in which the participants are inter-
viewed by a trained analyst and experience first-hand the positive impact of
being involved in a smoothly and properly run interview. The goal of experi-
menting with ReverseSaPeer is to understand whether reverse role-playing
can be beneficial for the students. In detail, the first part of ReverseSaPeer
is identical to SaPeer: students receive an initial lecture, followed by a role-
playing interview experience with a fictional customer; then, they receive a
second lecture in which they are taught the typical mistakes of student an-
alysts and recommendations to avoid them; finally they use this lecture, to
perform self-assessment by evaluating the mistakes they committed. Differ-
ently from SaPeer, after these activities, they perform a second interview, in
which, instead of playing the role of the interviewer the students play the role
of a fictional customer interviewed by an experience analyst. The interview is
recorded and can be analyzed by the students to review the performance of
their interviewee and identify what went differently with respect to their own
interview. At the end of this training, the students are required to reflect on
this experience and share their reflections in a 500-words essay. We evaluate
ReverseSaPeer qualitatively through a thematic analysis of the reflection
essays to examine if the students consider it as beneficial and if there are
specific benefits that they perceived. This analysis shows that not only the
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students identifies a lot of benefits in participating in ReverseSaPeer, but
they are also emotionally involved on learning through it. This is an impor-
tant discovery since emotional involvement plays a fundamental role in the
quality of the students’ participation in the activity [11], and engaging stu-
dents in learning requires consistently positive emotional involvement, which
contribute to a classroom climate [43].

This paper is the extension of our previous work presented at Requirements
Engineering Conference 2019 in Jeju, South Korea [29] and builds upon REET
body of knowledge in general, and the work of Bano et al. [8] in particular.
The work extends the original paper with ReverseSaPeer and its evaluation.
Specifically, besides the update of introduction, discussion, and conclusion, the
current work adds Section 4 to the original content. The main contributions
of this paper are as following:

– We propose two novel pedagogical approaches, SaPeer and Revers-
eSaPeer, to teach requirements elicitation interviews through the use
of role-playing, self-assessment, and peer-review. To support the adoption
of these techniques, the support material, i.e., slides, lectures, evaluation
sheets for self-assessment and peer-review, is made available [30].

– We empirically evaluate effectiveness, usefulness and easiness of SaPeer
with a quasi-experiment and use the results of our evaluation to reflect to
possible variation of the approach.

– We evaluate ReverseSaPeer by analyzing through thematic analysis to
understand how the whole approach, and the reverse role-playing activity
in particular, is perceived by the students.

– We articulate a discussion on the limits of the approaches and how these
limits can be overcome.

The remainder of the paper is structured as follows. In Section 2 we
present related work and background. In Section 3 we describe the SaPeer
approach, report the research design for the quasi-experiment we conducted
and, describe and discuss the results. Analogously, in Section 4 we describe
the ReverseSaPeer approach, present our research question and research
design and, describe and discuss the results of our thematic analysis. Section 5
reports observation on the results of both SaPeer and ReverseSaPeer and
introduces ideas on how the different components of these approaches could be
combined in different ways to address different needs. Conclusion and future
work are presented in Section 6.

2 Background

In the following, we briefly summarize background work on role-playing, both
direct (i.e., the participant plays the role she is training for) and role rever-
sal (i.e., the participants plays a role which interacts with the role they are
training for – e.g., the customer in the case of interviews), self-assessment and
peer-review, to provide the context to understand the principles underlying
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SaPeer and ReverseSaPeer. Then, we focus on existing research on stu-
dents’ analysts mistakes in RE, which is specifically used in our work, and
finally we highlight our contribution to REET.

Role-playing Role-playing requires students to play a certain role—e.g., in
the context of requirements interviews, the role of requirements analyst—in a
simulated scenario. It is based on Dewey’s learning by doing philosophy [24].
The technique is rooted in Moreno’s psychodrama method [44], and is largely
used for education in several fields, including nursing [20], management [33],
and RE [22, 56, 61, 66]. Role-playing has been reported to improve cognitive
and affective learning [34], and to be a proper support to train communication
skills [28].

In software engineering education, role-playing is used for different objec-
tives [19, 47], such as training students on software modelling and develop-
ment [5], requirements inspection [61], and requirements elicitation and doc-
umentation [22]. The empirical study of Svensson and Regnell [57] have sug-
gested that role-playing can improve students’ competences in RE.

In the context of requirements elicitation interviews, with role playing,
students are required to play the role of analysts and of customers, in case
role reversal is applied [66] in a simulated interview. While playing the role
of the analyst, the participants first-hand experience all the difficulties related
to the interview process and the required soft-skills, while role reversal helps
the participants to develop empathy and to understand what might be like to
be in the other person’s situation [66].

Self-Assessment In self-assessment, also known as self-evaluation [13], stu-
dents evaluate and possibly grade their own work. Though traditionally self-
assessment is not considered part of formal assessment methods in education,
it holds a critical role in self-learning processes and to become lifelong learn-
ers. Autonomous learning [12, 46], experiential learning [31], or self-directed
learning [38] all rely on the self-assessment ability, which requires the students
to critically reflect on past knowledge or practice. This has been advocated
to enhance students’ understanding of the quality of the work and sharpen
their critical analysis skills [10]. Self-assessment does not require the students
to develop their own benchmarks of quality criteria for their work in isolation,
rather it requires the student to analyze their work within commonly shared
idea of “good” work. Self-assessment promotes a sense of responsibility on stu-
dent for their own learning, which is expected of them at tertiary education
level, eventually becoming independent from the need for a teacher.

Peer-review In our daily lives, we interact with people and learn from them.
Analogously, looking at the way in which other people do an activity helps to
learn alternatives solutions. A structured way of analyzing other people’s work
is through peer-reviews. A peer-review consists in evaluating the work or arti-
facts produced by peers in a certain working or educational environment [14].
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Peer-reviews in education are based on the principles of peer learning theo-
ries [15]. The idea behind learning from other people is that they might have
been in similar situation to us, and might have faced the same challenges in
similar contexts [15]. Peer learning is a form of informal and collaborative
learning that not just happens outside the classroom environment, but can be
utilized effectively within classroom assessments [14]. There are multiple learn-
ing outcomes associated with peer learning such as enhancement in social skills,
constructive feedback, reflective learning, and articulation of knowledge [14].
Peer-reviews fall under collaborative learning pedagogy that are based on cog-
nitive, social and developmental psychology [12, 17, 38]. In the software en-
gineering practice, peer-reviews are also largely used to improve the quality
of artifacts such as code, requirements (specification documents) [6, 7, 41, 42],
and, more recently, interviews [55].

Mistakes of Student Analysts As novices, RE students naturally tend to com-
mit mistakes during requirements elicitation interviews. In an exploratory
work, Donati et. al. [27] identified a first set of 9 general mistake categories.
Based on this work, Bano et al. [8] performed a more empirically grounded
study involving 110 students divided in 28 groups, and collected 34 individ-
ual mistake types, belonging to seven classes, namely Question Formulation
(e.g., asking vague questions, technical questions, long questions), Question
Omission (e.g., not identifying stakeholders), Order of Interview (e.g., no final
summary, opening with direct questions), Communication Skills (e.g., unnat-
ural dialogue style), Analyst Behaviour (e.g., lack of confidence), Customer
Interaction (e.g., no rapport), Planning (e.g., lack of time management). In
the current work, we will leverage the mistakes from Bano et. al. to define
peer-review and self-assessment questionnaires to be used by the students.

Contribution to REET The systematic mapping study presented by Ouhbi et
al. [47] on REET shows that very few papers provide full details of the peda-
gogical design of their RE course or tasks along with evidence of improvement
of students learning. From the mapping study, only one study from Connor et
al. [21] reported the utilisation of peer learning theory, though not formally
integrated in the curriculum. The lack of studies and evidence on REET sug-
gests that is a need for proposing and assessing innovative pedagogy to equip
graduates with the skills they need in real-world contexts [57].

To our knowledge, this is the first work that proposes pedagogical ap-
proaches for teaching requirements elicitation interviews that combines role-
playing and role reversal, peer-review and self-assessment through a coherent
training framework. Furthermore, this work differs from that of Bano et al. [8],
in that it provides an operationalization of their empirical results, by leveraging
the identified mistake types to improve students’ interview skills.
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Fig. 1: Overview of the SaPeer approach.

3 The SaPeer Approach

This section presents the SaPeer pedagogical approach. The fundamental
idea of the approach is to first foster experiential learning [31], by letting stu-
dents perform a role-playing interview, which is recorded, and then stimulate
learning through reflection [39, 59], by asking students to identify mistakes
in their own interview and in the interview of their peers through a question-
naires based on the mistakes identified in [8]. The acquired competence is then
tested in a second interview. In the reminder of the section, we present the
structure of SaPeer (Section 3.1), the research design we followed to evaluate
the approach (Section 3.2) and its limitations (Section 3.3. We conclude by
presenting (Section 3.4) and discussing the obtained results (Section 3.6).

3.1 SaPeer’s Structure

Figure 1 shows the main building blocks of SaPeer, described below, and
how they are organized. All the resources associated to the approach, i.e.,
lecture slides, videos, questionnaires, and product descriptions, are publicly
available [30]. The approach can be performed entirely online, as we did in
our case (and we describe below), or in classroom environments.
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1. Preliminary Training: the students are given a first video lecture of
about 20 minutes on how to conduct interviews, which focuses on positive
advice and best practices.

2. 1st Interview: each student conducts their 1st one-to-one Skype interview
about a product in a role-playing environment as requirements analyst. Few
days before the interview, students are given a description of the product,
to prepare interview questions. The role of customer is played by a tutor,
and interviews are tape recorded.

3. Mistake-based Training: the students are given a second video lecture
of 37 minutes, in which the student analysts’ mistakes presented by Bano
et al. [8] are described, and examples of erroneous behaviour are given
for each mistake applicable to interviews conducted online and involving a
single analyst (32 out of 34). Specifically, the mistakes looking at the laptop
and lack of coordination and choreography are excluded from the lecture.

4. Self-assessment: the students are required to listen to their own inter-
view recording, and to fill a self-assessment questionnaire. The question-
naire includes 32 statements, one for each mistake type described in the
mistake-based training. An example statement is: I asked vague questions.
For each statement, the student is required to provide a degree of agree-
ment in a 5-point Likert Scale—Strongly Agree (5), Agree (4), Neutral (3),
Disagree (2), Strongly Disagree (1). Therefore, each answer produces a nu-
merical score, which provides a quantitative indication of the occurrence
of a certain mistake in the interview, based on the student’s opinion.

5. Peer-review: the students are required to listen to the interview recording
of another student, and to fill a peer-review questionnaire. This question-
naire is analogous to the self-assessment one.

6. 2nd Interview: students conduct their 2nd Skype interview with a tutor
playing the role of customer, but for a different product with respect to the
1st interview, so that this experience is not biased by the knowledge previ-
ously acquired. Also in this case, students are given a product description
to prepare beforehand, and the interview is tape recorded.

7. Self-reflection: the students are given a feedback questionnaire, in which
they are asked to evaluate the usefulness and easiness of the different steps
in the training (i.e., Preliminary Training, Interviews, Peer-review, Self-
assessment and Mistake-based Training) using a 5-point Likert Scale, and
to provide comments on their experience.

The design of SaPeer is modular, and can be iterated based on the
time available, by, e.g., performing self-assessment and peer-review of the 2nd
interview—dashed line in Figure 1—, or by performing additional interviews.
The duration of the interviews can be tailored depending on the time resources
available.
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3.2 Research Design

Our goal is to evaluate the learning effect of the proposed approach when teach-
ing requirements elicitation interviews, and to acquire feedback on its useful-
ness and easiness. To this end, we perform a controlled quasi-experiment [18,
64] 1 with an experimental group and a control group. The experimental group
adopts the pedagogical approach described in Section 3, while the control
group skips the steps marked with double lines in Figure 1 (i.e., steps 3, 4 and
5), therefore performing two interviews one after the other. The idea is both
to assess the learning effect of SaPeer as a whole, and to check if the effect
is mainly associated to the role-playing interview activities—already used in
REET, e.g., [8,9]—or to the other practices introduced in this work (mistake-
based training, self-assessment, peer-review). In both cases, the results from
the 2nd interview are used to understand whether a reduction of mistakes
occurred with respect to the 1st interview. To this end, the scores from the
self-assessment and peer-review questionnaires are used to evaluate the amount
of mistakes in each interview. The members of the control group are also later
involved in an activity of self-assessment and peer-review, to balance learning
objectives and to acquire complementary data for the experiment.

In the following, we outline research questions, context and experimental
procedure. Then, we describe the dependent variables and we formalize the
hypothesis to be tested to answer the research questions, as well as the validity
procedures.

3.2.1 Research Questions

In the experiment, we want to first assess whether the approach leads to a
reduction of mistakes from the 1st to the 2nd interview. Then, we want to
check to which extent the reduction of mistakes is influenced by the steps 3, 4
and 5 of the proposed approach. In the following, steps 1 to 6 are collectively
referred as the SaPeer treatment2. Instead, we refer to the steps followed
by the control group, i.e, steps 1, 2 and 6, as the practice-only treatment (see
Figure 2, explained later). Finally, we want to understand whether the students
consider the different steps of the overall pedagogical approach useful and easy
to perform. Therefore, we pose the following research questions (RQs):

– RQ1: Does the SaPeer treatment significantly reduce the amount of mis-
takes made by students in requirements elicitation interviews? To answer
this RQ, we measure the amount of mistakes made by students in the ex-
perimental group in the 1st and 2nd interview, and we assess whether the
mistakes are reduced in the 2nd interview.

1 The design is analogous to a randomized trial, but within a sample that could not be
selected considering the entire student population. The design could also be regarded as an
experiment in a case-study settings [53].

2 We distinguish between SaPeer treatment (i.e., steps 1 to 6) and SaPeer approach,
which is the general pedagogical approach in Section 3.
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– RQ2: Is the SaPeer treatment significantly more effective than the practice-
only treatment in reducing the amount of mistakes? This RQ aims to assess
whether a potential reduction of mistakes in the 2nd interview is due to
the steps 3, 4, and 5 of SaPeer, or it is mostly due to experience acquired
during the 1st interview. Answering this RQ requires comparison between
the two groups.

– RQ3: Are the steps of the SaPeer pedagogical approach considered useful?
The RQ evaluates the opinion of the students in terms of usefulness of
each step of the proposed approach. This information is collected with the
Feedback questionnaire.

– RQ4: Are the steps of the SaPeer pedagogical approach considered easy?
The RQ aims to understand whether the steps are considered easy by the
students, and which steps are found more challenging. Also this information
is collected with the Feedback questionnaire.

3.2.2 Study Context

The experiment is conducted in the context of a RE course at Kennesaw
State University, GA, USA. The 43 participants of the study are graduate
students majoring in software engineering. The Master in Software Engineering
(MSSWE) takes about two years, and comprises of 36 credits, divided in 12
courses. The MSSWE is offered both online and on campus and each offered
course can be taken in either modality. The students have very heterogeneous
background, also because their program admits students who transition into
computing from other disciplines. During the activity, the students were all
enrolled in a RE course, which is generally taken during the first or second
semester in the program. Around 50% of the students in the class had previous,
mostly informal, experience with elicitation techniques and the majority were
familiar with the main topics of RE from previous courses.

The activity was part of a module on elicitation techniques offered the
fourth and fifth week of class and the students participated in it as graded part
of their course workload. The students had two weeks to perform the whole
activity. They also had an additional week to produce user stories about the
interviews they performed—this last activity is not part of the current study.
Seven tutors were involved in the role of customers for the role-playing activity.
Specific countermeasures were taken to prevent ethical issues, as detailed in
Section 3.3. To give a realistic experience to the students and at the same time
keep the activity doable in the assigned time, we have chosen two case studies
in which the goal was to develop apps for scheduling services and appointments
for two different kinds of business. In the first case study, the interviewer was
the owner of a ski resort who needed an app for managing the reservations of
all the services offered by the resort. For the second case study, the interviewer
was the the owner of a hair saloon who wanted to develop an app to manage
the saloon’s reservations 3.

3 The complete description of the case studies (Product Description 1st Interview and
Product Description 2nd Intervew, respectively) can be found in our shared repository [30]
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3.2.3 Experimental Procedure and Data Collection

Figure 2 summarizes the design of the study, which includes two treatments.
The two treatments are SaPeer and practice-only, and are represented in
boxes with dashed lines.

The 43 participants are divided into two groups with a random assignment,
group A (Experimental, 21 subjects), and B (Control, 22 subjects). Steps and
information associated to group A are in white, while those associated to B
are in grey in Figure 2. Both groups perform the preliminary training activity,
and the 1st interview with a tutor, which was constrained to last 15 minutes
maximum. Then, group A performs mistake-based training, self-assessment on
Audio 1-A (i.e., the audio recording of the 1st interview from group A), and
peer-review. This step uses the audio recording of the 1st interview from group
B (Audio 1-B). Both groups perform the 2nd interview (max 15 minutes).

The following activities are then carried out to acquire the data needed to
compare the two treatments. Group B performs mistake-based training, self-
assessment and peer-review, using the recording of the 1st interviews (Audio
1-B, Audio 1-A). Then, both groups analyse the 2nd interviews, hence self-
assessing, and cross-reviewing Audio 2-A and 2-B. The questionnaires filled
in all the self-assessment and peer-review activities are used as a source of
information to evaluate the amount of mistakes made in each interview. In
turn, this information will be used to evaluate whether a reduction of mistakes
occurred from the 1st to the 2nd interview (RQ1 and RQ2). Finally, the self-
reflection activity is carried out, to estimate the usefulness and easiness of the
different steps of the approach according to the students (RQ3 and RQ4).

3.2.4 Dependent Variables

The main dependent variables, derived from the RQs, are amount of mistakes
(RQ1), effectiveness (RQ2), usefulness (RQ3), and easiness (RQ4). Their for-
mal definition is reported below.

Amount of Mistakes Let SA and SB be the set of students in group A and
group B, respectively. A student participant s ∈ {SA ∪ SB} performs an in-
terview Ih(s), with h ∈ {1, 2}. The index h indicates whether it is a 1st or
2nd interview. Each interview Ih(sj) receives two reviews, a self-assessment
and a peer-review, oriented to evaluate the mistakes. Let M the set of 32
mistake types (Section 3). Given an interview, for each mistake type mk ∈
M, with k ∈ {1 . . . |M|}, we have two mistake scores: Self(mk, I

h(s)) and
Peer(mk, I

h(s))—reported also in Figure 2 and taking integer values in [1
. . . 5] according to the 5-point Likert Scale in Section 3.1. The amount of mis-
takes M̂ for the single mistake type mk, interview Ih(s) of student s is given
by the average of the two scores:

M̂(mk, I
h(s)) =

1

2
(Self(mk, I

h(s)) + Peer(mk, I
h(s)))
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The amount of mistakes M for a certain interview of student s is then
given by averaging M̂(mk, I

h(s)) over all the mistake types:

M(Ih(s)) =
1

|M|
∑

k∈{1...|M|}

M̂(mk, I
h(s))

Both M and M̂ take rational values in [1 . . . 5], where higher values indicate
higher amount of mistakes.

Effectiveness We define the effectiveness evaluated on a certain student s as
the ratio between their amount of mistakes in the 1st and 2nd interview (ip-
sative assessment):

E(s) = M(I1(s))÷M(I2(s))

In the paper, we will also consider the effectiveness for single mistakes,
defined as follows. The values of M̂(mk, I

1(s)) and M̂(mk, I
2(s)) indicate the

amount of mistakes for the single mistake mk in the 1st and 2nd interview,
respectively. We define the effectiveness Ê for a single mistake type mk and
student s as the ratio between the mistakes in the 1st and 2nd interview:

Ê(mk, s) = M̂(mk, I
1(s))÷ M̂(mk, I

2(s))

E and Ê take rational values in [0.2 . . . 5]. Values in [0.2 . . . 1] indicate
negative or no effectiveness, while higher values indicate increasing positive
effectiveness.

Usefulness The usefulness variable is computed for each single type of step
of the proposed training. As specified in Section 3, the types of steps are
T = {Preliminary Training, Interviews, Mistake-based Training, Peer-review,
Self-assessment}. Given a student s and a type of training step t ∈ T , the
usefulness score for t provided by the student is u(t, s). The variable u takes
integer values in {1, . . . , 5}, where higher values indicate higher usefulness.

Easiness As for usefulness, easiness is defined for each type of step and it is
d(t, s), i.e., the easiness score given by s ∈ S to the type of step t. The variable d
takes integer values in {1, . . . , 5}, where higher values indicate higher easiness.

3.2.5 Analysis Procedure and Hypotheses

The analysis procedure consists in testing a set of hypotheses derived from
the RQs in Section 3.2.1. Below, we define the null and alternative hypotheses
associated to each RQ, and we indicate the statistical tests used to test them.
Parametric tests (e.g., T-tests) are used to test them when their applicabil-
ity conditions are satisfied. Otherwise, non-parametric tests (e.g., Wilcoxon
Signed Rank) are used. All hypotheses are tested for confidence level 95% (p
≤ 0.05), and we refine them considering single mistakes when appropriate.
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RQ1: Does the SaPeer treatment significantly reduce the amount of mistakes
made by students in requirements elicitation interviews? To answer RQ1, we
consider paired samples from group A. Each sample includes the value of
M for a certain student si ∈ SA for the 1st and in the 2nd interview. More
formally, we define xi = M(I1(si)) and yi = M(I2(si)), and our paired samples
are (x1, y1), (x2, y2), . . . (x|SA|, y|SA|). The null hypothesis is µδ ≥ 0, where
δ = yi−xi, i.e., H10 = “the amount of mistakes in the 2nd interview is greater
or equal than the amount of mistakes in the 1st interview”. We perform a
one tail test, with alternative hypothesis: µδ < 0, i.e., H11 = “the amount of
mistakes in the 2nd interview is lower than the amount of mistakes in the 1st
interview”.

We also test sub-hypothesis to focus on single mistakes mk. Also in this
case we have paired samples of M̂ values for 1st and 2nd interview. Given
a mistake mk, the paired samples are (xi, yi) where xi = M̂(mk, I

1(si)) and
yi = M̂(mk, I

2(si)). The one-tailed null hypothesis is defined as µδ ≥ 0 as in
the previous case, i.e., Hmk

10 = “the amount of mistakes of type mk in the 2nd
interview is greater or equal than the amount of mistakes in the 1st interview”.
Again, a one tail test is performed with µδ < 0, i.e., Hmk

11 = “the amount of
mistakes of type mk in the 2nd interview is lower than the amount of mistakes
of type mk in the 1st interview”.

RQ2: Is the SaPeer treatment significantly more effective than the practice-
only treatment in reducing the amount of mistakes? To answer RQ2, we con-
sider independent samples of the effectiveness variable E from group A and
group B. Specifically, we have EA = {E(si), i = 1 . . . |SA|} and EB = {E(sj), j =
1 . . . |SB |}. The one-tailed null hypothesis isH20 = “the effectiveness of SaPeer
treatment is lower or equal than the one of the practice-only treatment” (i.e.,
µEA

≤ µEB
). The one-tail alternative hypothesis that we consider is H21 =

“the effectiveness of SaPeer treatment is greater than the one of the practice-
only treatment” (µEA

> µEB
).

As for RQ1, we also consider sub-hypotheses associated to single mis-
takes mk. We have independent samples ÊA = {Ê(mk, si), i = 1 . . . |SA|}
and ÊB = {Ê(mk, sj), j = 1 . . . |SB |}. The null hypothesis is Hmk

20 = “the av-
erage effectiveness for mistake mk of the SaPeer treatment is lower or equal
than the one of the practice-only treatment” (µÊA

≤ µÊB
), and the one-tail

alternative is Hmk
21 = “the effectiveness of the SaPeer treatment for mistake

mk is greater than the one of the practice-only treatment” (µÊA
> µÊB

).

RQ3: Are the steps of the SaPeer pedagogical approach considered useful?
This RQ is answered separately for each group, as the groups are applying
the steps in a different order, and their judgment may be influenced by that.
Hence, given a group of students S = s1 . . . s|S| and a step of type t ∈ T ,
our samples are u(t, si), with i = 1 . . . |S|. The null hypothesis is Ht

30 = “the
usefulness of the step of type t is lower or equal to the midpoint of the scale,
i.e., 3 = Moderately useful” (µu ≤ 3). The one-tail alternative hypothesis is
Ht

31 = “the usefulness of the step of type t is greater than the midpoint of
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the scale” (µu > 3)—hence leaning towards higher level of usefulness. This
evaluation is based on Carver et al. [61].

RQ4: Are steps of the SaPeer pedagogical approach considered easy? As for
usefulness, for each type of step t ∈ T and for each student group S, we
have one sample of the easiness variable d(t, si) with i = 1 . . . |S|. The null
hypothesis is Ht

40 = “the easiness of the step of type t is lower or equal to the
midpoint of the scale, i.e., 3 = Neither easy nor difficult” (µd ≤ 3), while the
one-tail alternative hypothesis is Ht

41 = “the easiness of the step of type t is
greater than the midpoint of the scale” (µd > 3)—higher levels of easiness.

3.3 Validity Procedure

Construct Validity The main variable of the study from which the other vari-
ables are derived, i.e., the amount of single mistakes M̂ (Section 3.2.4), has
been evaluated through students’ scores, which are subjective and may be
biased. To mitigate these threats, M̂ is computed as average between self-
assessment and peer-review scores. Furthermore, a tutor not originally in-
volved in the experiment reviewed a sample of 20 interviews, five for each
type (1-A, 1-B, 2-A, 2-B, Figure 2), and assessed them with the peer-review
questionnaire. The Spearman’s rank correlation test between the scores given
by the tutor, and the average M̂ estimated by the students indicates a sta-
tistically significant and medium correlation, with rho = 0.3129139 and p =
5.27e-16. This linear correlation indicates that the M̂ values can be regarded
as an approximation of the score of the tutor, as our analyses are all based on
differences or ratios between scores.

Internal Validity To address problems related to possible imbalance of com-
petence between the groups, the mistakes committed in the 1st interview can
be considered as a pre-test to assess that the students actually start from the
same level of competence, i.e., the same amount of mistakes. To this end, we
test the null hypothesis that there is no significant difference between group A
and B when considering their average amount of mistakes in the 1st interview.
Formally, let MA = {M(si), i = 1 . . . |SA|}, and MB = {M(sj), j = 1 . . . |SB |},
we define a two-tail null hypothesis µMA

= µMB
. As data are normally dis-

tributed (Shapiro-Wilk’s test, W = 0.96396, p = 0.7338 for group A and W
= 0.97, p = 0.7977 for group B) and variance is the same for the samples
(F-test, F = 0.81545, num df = 15, denom df = 17, p = 0.6971), we per-
form an unpaired, two-samples T-test. The null hypothesis is not rejected,
as t = -0.62359, df = 32, p = 0.5373. Therefore we can consider that both
groups start from approximately the same level of competence. It should be
noted that this assessment also addresses experimental mortality [18], as the
values are based on the sample used to produce the results, i.e., after part
of the students retired from the experiment—see values of actual participants
in Section 3.4. It is worth noticing that we could not entirely address issues
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related to experimental mortality for what concerns RQ3 and RQ4. As some
of the participants did not respond to the self-reflection questionnaire, there
is the risk that we collected the opinion of only highly motivated participants.

Another threat of internal validity may be the influence of 7 tutors acting as
customers. To have uniform treatments, tutors received common instructions,
participated to a 2 hours meeting to discuss details of the project, were mon-
itored by the course instructor, and exchanged information through a Slack
channel. Furthermore, it was ensured that each student met a different tutor
in each interview, so to reduce any bias due to a previous contact.

To prevent ethical issues [36,54], potentially impacting internal validity, the
following countermeasures were taken. The steps of the activities were clearly
explained upfront and also the general context of the study. The explanation
was available in written and video form. Students participated in the activities
as part of the class, but the consent to have the data analysed was collected
on a volunteering basis. Students were not graded based on the questionnaires
and interviews, but only on the final list of user stories. The forms were ad-
ministered through the class learning environment in a set of posts with the
description of the activity and the different links to the material. The students
filled them online using an ID chosen the beginning of the experiment. All the
information was collected and analyzed using non identifiable IDs.

External Validity As a quasi-experiment, external validity is limited, since the
opportunistically selected sample comes from a specific course in RE. However,
by applying principles of case-based generalisation [63], there are architectural
aspects of the study that can be used as a term of comparison to generalize
the results: participants are graduate students in software engineering, all the
training activities were performed online, all interviews were first interviews
with a customer performed by one student analyst. We argue that our results
may be applicable for analogous educational contexts.

3.4 Execution and Results

The experiment was conducted in September 2018. The students who com-
pleted the experiment and produced usable data for RQ1 and RQ2—i.e., peer-
reviews and self-assessment—are 16 for group A and 18 for group B. Among
these students, 12 from A and 10 from B also responded to the feedback ques-
tionnaires, hence producing data for RQ3 and RQ4.

3.4.1 RQ1: Mistake Reduction

As shown in Figure 4, the amount of mistakes M is reduced from the 1st to
the 2nd interview for group A. As both samples passed the Shapiro-Wilk’s
test of normality (W = 0.96396, p = 0.7338 for interview 1, and W = 0.93371,
p = 0.2789 for interview 2), we performed a paired T-test to check whether
the amount of mistakes in interview 2 is lower than the amount of mistakes in
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Fig. 4: Amount of mistakes M in 1st and 2nd interv. for group A.

interview 1 (H11). The difference is significant, with t = -4.7721, df = 15, p
= 0.0001235, hence H10 is rejected in favour of H11. The Cohen’s d is -1.037
indicating a large effect size.

To understand for which mistakes we had a major improvement in the 2nd
interview, it is useful to look at Figure 3. The figure reports the average over
the students of the variable M̂ for each type of mistake mk, and compares
these values for interview 1 and 2. The darker areas, related to interview 1,
can be used as a reference to understand how much improvement—in terms of
mistakes reduction—was obtained. For mk, we used a paired Wilcoxon Signed
Rank4 test to check whether the average amount of mistakes in interview 2 is
significantly lower than the average amount of mistakes in interview 1 (Hmk

11 ).
Cases that resulted significant and for which Hmk

10 can be rejected are marked
with ∗ in Figure 3. We see that there is a general reduction of mistakes for
each class, and for each type of mistake. We also see that the most common
mistakes in interview 1 are in the classes of Question Formulation, Question
Omission and Order of Interview. The major improvement after the training
was obtained for the mistake no final summary : suggesting the students to
provide a summary at the end of the interview is a quite simple guideline that
the students appeared to have followed in interview 2. Similarly, suggesting
them to ask for probing questions is another recommendation that was cor-
rectly followed (see no probing questions). For other cases of frequent mistakes
in interview 1, such as not identifying success criteria, or not asking about fea-

4 We could not apply the T-test, as the samples for each mistake did not pass the Shapiro-
Wilk’s test of normality in most of the cases.
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ture prioritisation, the improvement is notably smaller. These are areas in
which the training should be improved, as it appears to have been not suffi-
ciently successful. It is also interesting to notice the improvements obtained in
the Planning class. In the 2nd interview, the students appeared to have a bet-
ter time management, better preparation in the domain and better planning.
With few exceptions, less improvement was observed on mistakes belonging to
Communication Skills, Analyst Behaviour and Customer Interaction. These
are also the classes in which less mistakes were already committed during the
1st interview (as the dark area is lower with respect to the other classes).

3.5 RQ2: Effectiveness

The SaPeer treatment appears to be slightly more effective than the practice-
only treatment, as shown by Figure 6. Both samples of effectiveness passed
the Shapiro-Wilk’s test of normality (W = 0.95739, p = 0.6148 for group A,
and W = 0.95284, p = 0.4713 for group B). Furthermore, the variances of the
samples are equal, according to the F-test (F = 1.3787, num df = 15, denom df
= 17, p = 0.5206). Given that both conditions are satisfied, an unpaired, two-
samples T-test is performed to assess whether the effectiveness of the SaPeer
treatment is greater than the practice-only treatment (H21).

When performing the test, we have t = 1.4712, df = 32, and p = 0.0755.
This indicates that the difference in terms of effectiveness is not significant,
and H20 cannot be rejected.

It is now useful to compare the effectiveness for the two groups, considering
each single mistake. Figure 5 provides a plot of the difference between the
average effectiveness for group A and group B, considering each mistake type,
i.e., difference between average of ÊA and average of ÊB for each mk according
to the definitions in Section 3.2. Darker bars indicate higher effectiveness for
group A, while white bars indicate higher effectiveness for group B. For each
mistake, we performed an unpaired two-samples Wilcoxon test (i.e., a Mann-
Whitney test)5, to check whether the effectiveness of SaPeer treatment is
greater than the practice-only treatment6 (Hmk

21 ). Significant cases, for which
Hmk

20 is rejected, are marked with ∗ in Figure 3. Although most of the cases
are not statistically significant, it is useful to discuss the results.

In the majority of the cases, effectiveness is higher for group A, and es-
pecially for the mistakes in the class Order of Interview, in which no final
summary clearly appears as the mistake in which students of group A im-
proved more with respect to those of group B. Interestingly, there are also
cases of mistakes in which group B improved more than group A, such as

5 We could not apply the unpaired T-test, as the samples for each mistake did not pass
the Shapiro-Wilk’s test of normality in most of the cases.

6 For those mistakes in which the practice-only treatment is clearly more effective (white
bars in Figure 5), we performed the same type of test, but to verify whether the effective-
ness of SaPeer is significantly lower than the practice-only treatment. Results were not
significant.
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Fig. 6: Effectiveness E of the SaPeer treatment (group A) with respect to
the practice-only treatment (group B).

Fig. 7: Results for the Usefulness variable for group A (left) and B (right).

asking irrelevant questions, missing relevant questions and unprofessional be-
haviour, and most of the mistakes related to Planning. In Section 3.4.1 we
have shown that Planning was a relevant area of improvement already for
group A. However, the improvement in average is less than in group B. This
suggests that improvement in terms of planning may be mostly due to the
actual experience of eliciting requirements during interview 1—in which the
students may have directly experienced the consequences of poor planning, as,
e.g., running out of time—, rather than the application of all the steps of the
SaPeer treatment.

3.5.1 RQ3: Usefulness

Students were required to evaluate the degree of usefulness of the different
steps of the approach. Figure 7 reports the results for group A and group
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Gr.
Prel.
Train.

Interv.
Peer-
review

Self-
assess.

Mist.
Train.

A
U = 4.17
V = 55

p = 0.002

U = 4.58
V = 66

p = 0.001

U = 4
V = 36

p = 0.006

U = 4.25
V = 45

p = 0.003

U = 4.25
V = 66

p = 0.001

B
U = 3.8
V = 25.5
p = 0.028

U = 4
V = 28

p = 0.010

U = 3
V = 14

p = 0.536

U = 3.3
V = 24

p = 0.203

U = 4.2
V = 45

p = 0.003

Table 1: Average usefulness U and Wilcox. Sign. Rank test results.

Fig. 8: Results for the Easiness variable for group A (left) and B (right).

B. Table 1 reports the average of u(t, si) over si, i.e. the average usefulness
rating for step t, denoted as U. For each characteristics we determine whether
the mean response is significantly greater than the midpoint of the scale, i.e.,
3 = Moderately useful (Ht

31), by applying the Wilcoxon Signed Rank test.
Non-significant cases for which Ht

30 is not rejected are marked in grey.
From Figure 7, we see that both groups considered most of the steps Mod-

erately to Extremely useful, with group A more oriented towards a positive
judgment, as none of the respondents selected Slightly useful or Not at all use-
ful. This happened for group B, in which the students are more negative about
the usefulness of the self-assessment and peer-review steps. The discrepancy is
understandable, as group A performed the steps in the order planned by the
SaPeer approach, while group B had to perform multiple review activities,
without having the possibility of a 2nd interview after the training. In this
sense, group B did not follow the approach, but executed its steps without
following the appropriate order, and this is why the usefulness of its steps is
less appreciated. It is worth noting, however, that also students from group B
appreciated the usefulness of interviews and mistake-based training. These re-
sults are evident when looking at Table 1, which shows that while for group A
the usefulness score is always significantly higher than Moderately useful, this
is true for both groups when asked about the interviews and the mistake-based
training step.

3.5.2 RQ4: Easiness

As for usefulness, students were required to give feedback about the easiness
of the steps of the approach. Figure 8 reports descriptive statistics for the two
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Gr.
Prel.
Train.

Interv.
Peer-
review

Self-
assess.

Mist.
Train.

A
D = 4
V = 36

p = 0.006

D = 3
V = 27.5
p = 0.521

D = 3.7
V = 38

p = 0.032

D = 3.8
V = 63

p = 0.026

D = 3.9
V = 45

p = 0.003

B
D = 3.6
V = 6

p = 0.074

D = 2.4
V = 3.5

p = 0.976

D = 3.6
V = 22

p = 0.096

D = 3.8
V = 38

p = 0.032

D = 3.5
V = 17

p = 0.099

Table 2: Average easiness D and Wilcoxon Sign. Rank test results.

groups, while Table 2 reports the average of d(t, si) over si, i.e., the average
easiness rating for each step (denoted as D), together with the V and p-values
from the Wilcoxon Signed Rank test performed to determine whether the
mean response is significantly greater than the midpoint of the scale, i.e., 3 =
Neither easy nor difficult, (Ht

41). Non-significant cases (Ht
40 not rejected) are

marked in grey.
From Figure 8, we see that both groups considered most of the steps neither

easy nor difficult to Very easy. One exception are the interviews, which have
been considered more difficult, especially by group B. This group performed
the 2nd interview without the mistake-based training, and this absence of
guidance may have been one of the reasons for the increased difficulty with
respect to group A. This difficulty with interviews is confirmed by Table 2, in
which we see that the average easiness D is 3 for group A and 2.4 for group
B. With some differences, also in terms of significance, the other steps of the
approach received, in average, a score between 3.5 and 4 (Moderately easy).

3.6 Takeaways

The main take-away messages from our study are:

1. SaPeer enables a reduction of mistakes already from the first to the second
interview (Section 3.4.1);

2. The steps of SaPeer, and in particular interviews and mistake-based train-
ing, are considered useful (Section 3.5.1);

3. Although interviews are considered among the most useful steps, they are
also considered as more challenging than the other steps, which are in
general evaluated as moderately easy (Section 3.5.2);

4. The primary usefulness of interviews is confirmed by the fact that the
improvement obtained through the SaPeer treatment is not significantly
higher than the improvement with the practice-only treatment (Section 3.5).

From Section 3.5, we also see that the impact of mistake-based training,
peer-review and self-assessment in mistake reduction is not significant, except
for a few mistakes: asking customer for solutions and no final summary. These
are mistakes with a more well-defined perimeter, which can be corrected with
simple recommendations as the ones given in our lectures. Other mistakes are
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more behavioural and systemic, such as those related to Communication Skills,
Analyst Behaviour and Customer interaction. We argue that these mistakes
are harder to correct with recommendations, and may require more exposure
to practice, experience and time. For mistakes related to Planning, signifi-
cant improvement was observed in students following the SaPeer treatment
(Figure 3). However, the improvement was even higher for students follow-
ing the practice-only treatment (Figure 5). This suggests that the actual act
of interviewing may be the one with the highest positive effect for improv-
ing the interview planning competences of the students. Therefore, instructors
are highly recommended to stress the importance of practising interviews. On
the other hand, it would be useful to have replication studies focused on the
Planning aspect, to show that the observed difference is also significant.

Overall, these results suggest that the different steps of the SaPeer ap-
proach have different impact on specific mistakes. Further research is needed
to better understand this diverse impact, thus profiting from the complemen-
tarity of the steps.

If time is also crucial, given the results from Section 3.5, students can in
principle skip the peer-review and self-assessment steps, hence focusing on the
interview activities. If instead time is not an issue, the process can be extended
with further interviews, and associated review activities.

4 The ReverseSaPeer Approach

As mentioned in Section 3.6 several mistakes in the area of Question Omission
appeared hard to correct with SaPeer. The lack of guidance in asking proper
questions emerged also from some students’ comments provided through the
feedback questionnaire (e.g., “Not having examples of questions, only exam-
ples of the types of questions not to ask, it was difficult to formulate question”;
“It would be helpful to have a few examples of questions themselves”). This
suggests that a list of right questions to ask may be beneficial. Questions to
start an interview, and to identify missing stakeholders, were suggested by
Donati et al. [27]. Other questions can be defined based on the studies of Pitts
and Browne on procedural prompts [49], and studies about interviews from
other fields such as journalism [1] or social sciences [52]. However, a static
list of questions for students to study does not show how to use them in the
appropriate context and how to create the correct flow and climate. Further-
more, in Section 3.6 we observed that several mistakes in the area of Analyst
Behaviour might require more guidance than just recommendations to be cor-
rected. Given the relevant impact of the role-playing activities in SaPeer,
we hypothesize that the use of role reversal [66]—i.e., students acting as
customers and interviewed by an experienced analyst—could overcome these
limitations. Experiencing the other side of an interview and seeing an example
of right questions in context could be more effective to correct the behavioral
mistakes and to help students in improving their interviewing skills. It is worth
noting that ReverseSaPeer does not aim at systematically overcoming all
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Fig. 9: Overview of the ReverseSaPeer approach.

the limitations of SaPeer. Instead, it is designed to address the legitimate
need of experiencing a well-performed interview, and explore to which extent
this is considered beneficial. To this end, feedback will be collected to under-
stand the learning benefits observed by the students.

Following this intuition, we propose the ReverseSaPeer pedagogical ap-
proach. ReverseSaPeer builds on SaPeer and modifies it by substituting
the second interview with a role reversal activity. Moreover, to manage the
student’s time efficiently, given the results from Section 3.5 and considering
that the participants will still review an interview conducted by others while
reviewing the role reversal activity, the peer-review of the first interview is
removed.

In the reminder of the section, we first present the components and the
structure of ReverseSaPeer (Section 4.1), we then present our research
question and research design (Section 4.2) and the results of our analysis (Sec-
tion 4.3). We conclude with summarizing the take-away messages (Section 4.4)
and with the discussion of threats to validity (Section 4.5).

4.1 ReverseSaPeer’s Structure

Figure 9 shows the main building blocks of ReverseSaPeer, many of which
are in common with SaPeer. In particular, as in SaPeer, students participate
to the following activities:

1. The vision of a 20 minutes Preliminary Training on how to conduct
interviews;

2. An Interview as Analyst in which each student plays the role of require-
ments analyst in the same settings used in SaPeer;

3. The vision of a 37 minutes Mistake-based Training which presents the
mistake types commonly done by novice analysts;

4. A Self-assessment performed by listening to the recording of their own
interview and filling a self-assessment questionnaire.
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After the self-assessment, in order to help students to correct behavioral mis-
takes, ReverseSaPeer substitutes the peer-review and the 2nd interview
as analyst (part of SaPeer) with a role reversal activity. In particular, the
remaining steps of ReverseSaPeer are:

5. Interview as Customer: students conduct their 2nd interview with a
research student assistant who has been trained as requirements analyst.
In this interview students play the role of the customer. As for the case
of the first interview, students are given a product description to prepare
beforehand, and the interview is tape recorded.

6. Analyst Review: the students are required to listen to the recording of
the interview conducted by the graduate research assistant and fill out the
review questionnaire. This questionnaire is analogous to the self-assessment
one, except for the formulation of the statements, which in this case, as in
the case of the peer-review questionnaire in SaPeer, are in third person
(The analyst asked vague questions, etc.).

7. Self-reflection: the students are required to reflect on the ReverseSaPeer
experience and all its phases and to write-up their reflection in a maximum
500-words essay.

The material used for the training and the case studies were the same used
in SaPeer and, also in this case, the approach can be performed entirely
online or in the classroom.

4.2 Research Design

SaPeer’s evaluation has shown that the role-playing activity is the one that
mostly affects the improvement of student’s performance in conducting inter-
views. However, despite the improvements obtained in the second interview,
students still complained the lack of training in asking correct questions and
avoiding the mistakes committed in the 1st interview. In ReverseSaPeer,
students have the possibility to learn through experience best practices to
conduct interviews and the qualities of good analysts. For this reason, while
evaluating ReverseSaPeer, we are mainly interested in learning which is
the students’ perception of the role reversal activity. Formally, our research
question is:

RQ5: What are the benefits and challenges of ReverseSaPeer from the
viewpoint of the students? The RQ evaluates the opinion of the students on
ReverseSaPeer by analyzing their input and grouping it in different emerg-
ing relevant concepts.

The students’ opinions has been collected in the context of a RE course at
Kennesaw State University, GA, USA. Analogously to the 43 participants in
the SaPeer’s quasi-experiment, the 41 participants in this study are graduate
students majoring in software engineering and they come from very heteroge-
neous backgrounds. However, all the participants were introduced to the main
topics of RE as part of their previous education. Moreover, in this edition of
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the RE course, almost 40% of the students had a direct experience in using
elicitation interviews.

The considered RE course is the same course, offered the subsequent aca-
demic year, in which the students us the quasi-experiment for evaluating
SaPeer were enrolled. ReverseSaPeer was part of a graded activity in
a module on elicitation techniques offered the fourth and fifth week of class.
Four tutors were involved in the role of customers for the 1st interview. The tu-
tors have mixed background and were not trained to be requirements analysts,
but they prepare together on the topic of the interview to have a consistent
preparation and offer an analogous experience to all the participants. The in-
terviewer in the role reversal activity was instead a graduate research assistant,
trained to conduct and analyze interviews.

All the participants in the course performed the activities in Revers-
eSaPeer and, for each participants, the following data were produced: audio
of both the role-playing activities, self-assessment of the 1st interview and
review of the 2nd interview, and a final self-reflection on the approach and
its activities. The collected material is part of the pedagogical method and
it is functional to meet the activity learning outcomes. In addition, the final
self-reflection notes are collected to answer to RQ5 by means of thematic
analysis [16].

The students were asked to provide their opinions based on their experi-
ence on whether they improved their learning through ReverseSaPeer and
what benefits and challenges they encountered during the process. Two re-
searchers (Third and Fourth authors), carried out the thematic analysis of
the self reflection notes. They sat together to read them all and analyzed the
emerged themes that indicate learning, benefits and challenges that students
faced during the overall ReverseSaPeer experience. The classification pre-
sented in Figure 10 arose from two rounds of thematic analysis. In the first
round of coding the researchers coded the quotes from students that referred
to benefits/challenges but also indicated whether students have expressed pos-
itive or negative feelings about ReverseSaPeer, which later emerged as a
separate theme regarding the Affects [65]. Students also expressed their opin-
ions on whether ReverseSaPeer increased their learning of requirements
elicitation interviews or not and hence the authors coded those quotes sepa-
rately for the theme of “Learning”. In the second round, the authors merged
all positive experiences into “Benefits” and difficulties expressed by students
into “Challenges”, along with the themes of “Learning” and “Affects” of Re-
verseSaPeer. “Benefits” theme had 9 codes, Challenges had 16 codes, and
7 codes were in “Affect” theme. The “Learning” theme was analysed to see
whether students agreed that ReverSaPeer helped in their learning, and
hence this theme had only two codes “Positive learning experience” and “Ir-
relevant learning experience”. In the results section below, we will be providing
some of the quotes from student reflections in relation to these themes.
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Fig. 10: Overview of the themes emerged from the reflections on the Revers-
eSaPeer approach.

4.3 Results

Figure 10 schematizes the main themes emerged during the thematic analysis
grouped in 4 main categories, which highlights the benefits and the challenges
perceived by the students while participating in ReverseSaPeer, in general,
and in the role reversal activity, in particular, and the emotions the students
specifically had about the experience.

4.3.1 Benefits

The majority of the students (over 85%) identified benefits related to Revers-
eSaPeer in their reflections. All the extracted themes provide an answer to
RQ5.

The most emerging theme was that the approach enhanced learning
on interview process. This emerged in 78% of the essays that listed which
specific aspects of conducting interviews were enhanced by participating in
ReverseSaPeer, but also made general considerations about the benefits of
the overall learning experience. In the notes, students highlighted as both the
role-playing activities represented, in different ways, enhanced the learning of
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the interview process. A recurrent theme about the 1st interview is playing
the role of the interviewer help to understand the skills needed in the overall
process. For example one of the students highlights that, when she was the
interviewer, she “learned immediately how important it is to be flexible in an
interview”. One of the students mentioned that he “learned from this experi-
ence conducting the interview as the interviewer that without proper planning,
an interview can be very difficult and costly”.

The role reversal activities was mainly perceived as an enhance learning
process to understand how correctly conduct an interview. For example, a stu-
dent highlighted that “[His] interview for the Cool Ski Resorts definitely gave
[him] a great example of how to properly conduct an interview”. Analogously,
another student said that “the 2nd interview served as a good way of seeing
how a good interview should be held”.

Another benefit of ReverseSaPeer, emerged in more than 75% of the
notes, is that it allows students to learn personal shortcomings. Being an
interviewer “gave a very good perspective of just how unprepared [he] was for
conducting interviews” is a recurrent comment in the notes. Sometime students
refer to specific shortcomings such as the incapability of promptly react in the
conversation (e.g., “I found myself being silent some few times, while trying to
orientate the conversation . . .”, “There were a few periods of awkward silence
when . . .”), insufficient preparation (e.g., “As I started the interview, I quickly
realized that I did not know what I was doing”), and inadequate questions
(e.g., “I did not have any questions to really understand the full scope of the
problem”, “I did not know what to ask to understand more about the need of
my customer after asking three or four questions”).

Notice that students realized their shortcomings also during the self-asses-
sment or the role reversal activity. For example, one of the students, even if he
put effort in not using jargon, during the self-assessment “did notice that [he]
made some technical questions unconsciously, and even though [he] did manage
the conversation to flow, [he] missed some important questions”. Analogously,
being part of a well-conducted interview made some students aware of the
limitations of their performance (e.g., “It was not until the second interview,
where I was the interviewee, that I understood how important it is to make it
seem as if it is a conversation and as such, to let it flow”) and made them wish
to be able to “go back to do better in first interview and ask better questions
like the graduate research assistant did”.

Another (less-frequent worth mentioning) benefits emerged in the analy-
sis of the students essays is that ReverseSaPeer is a hands-on activity
(e.g., “My experience as an interviewee was more realistic and good practical
exposure on requirement elicitation process”); and it helps to learn specific
aspects that contribute to the success of the interview process, otherwise
difficult to grasp such as

– the critical role of effective listening in probing questions (and of “digging
deeper on responses with probing questions”);
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– the effectiveness of teamwork in interview (“my first thought after the in-
terview was that it would have been very beneficial to have a team member
to help me conduct the interview.”);

– the importance of having a respectful relationship with the client (e.g.,
from a comment in one of the essays about the role reversal activity: “The
analyst also showed a great deal of care and respect for my time, making
sure not to let the interview drag on without end.”);

– the importance of the order of the interview (e.g., “This experience taught
me that having my questions in order before the interview will make it go
smoother’ ’);

– the importance of the client’s correct answers (e.g., “both interviewer and
interviewee need to put same amount of effort to get correct system built”).

4.3.2 Challenges

Besides the benefits, ReverseSaPeer presents also some challenges. The
analysis highlighted that 56% of the students identified at least one challenge
in participating in the proposed activities.

Three of these challenges are related with some minor design choices of the
approach and, so, can be used to improve it. The most commonly encountered
challenge, identified in 25% of the cases, is the lack of domain knowledge
in playing client role. Some students “felt a little overwhelmed trying to
put together a backstory”, others “felt slightly uncomfortable”, because they
“had to make stuff up”. Being interviewed has been perceived problematic also
for other reasons (still partially related with the lack of domain knowledge)
by around 12% of the students. Some found it confusing (e.g., “all those
questions can become confusing or perhaps intimidating”) and others did not
feel prepared as a customer and “felt a little overwhelmed trying to put
together a backstory for Jim/Mary”.

As it happened for SaPeer, while role-playing is considered a positive
experience by the majority of the students, it is also considered complex, es-
pecially when students play the role of the interviewer. Indeed, there are many
aspects that even with extensive preparation are difficult “on the spot” (e.g.,
“responsiveness” and “simultaneously taking notes and being engaging” for
the customer). Also acting as a customer can be challenging since the control
of the interview is in the hands of the analysts (“I think I enjoyed inter-
viewing more than being interviewed since I had the control of the structure of
the conversation”).

Other challenges that emerged in the analysis are related with the par-
ticipants’ emotional approach to the interview. Because of nervousness, a
student felt that he needed “to run more practice interview sessions” to better
exploit the experience. While overconfidence “made [some student’s] perfor-
mance suffers”.

The emerged themes related to challenges add information to the answer
to RQ5. Indeed, they show that while many benefits are perceived by the
students, ReverseSaPeer presents also some challenges that compromise
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these benefits, especially the challenges related to the lack of domain knowledge
in the role reversal activity. Luckily, this challenge can mitigated by offering
the students multiple alternatives of project so that they can choose the one
that they are more comfortable with, and by providing more information about
the domain. Giving the students the possibility to choose their own process
would also solve this problem, but would require them to create the one-page
description needed by the analyst to prepare for the interview, and would add
additional workload for the analyst who will need to do many preparations.

4.3.3 Learning

A theme that emerged in all the notes is the impact on learning. Only 2 of
41 participants (less than 5%) did not identified ReverseSaPeer as a pos-
itive learning experience. Between the two, one did not give any connotation
to the experience, while the other student was fairly negative about Revers-
eSaPeer (“it did not really add much to my knowledge”), but also construc-
tively analyzed the problems (“The second interview felt too far removed from
my experience to provide much at all”) and what could have helped him (“I
think it would have been provided more insight if we were able to see a review
from the interviewee on how we did”).

The remaining students were all positive on the learning experience (“I
was not expecting this much learning”), and each essay mentioned on aver-
age a couple of specific skills that they learnt from ReverseSaPeer(e.g.,
“how to ask proper questions in a logical order”, “not jump into the technical
questions”, “communication skills”).

This emerged result add to the answer to RQ5: students perceive Revers-
eSaPeer as a positive learning experience.

4.3.4 “Affect”

Half of the students’ essays included a description of the emotions that the
students had in participating in ReverseSaPeer and, among them, almost
80% are positive.

Students enjoyed the experience and consider it good (“It was a great
opportunity which increased my knowledge and experience in the interview
field”). For another student “it was a very enlightening experience, and I
am sure the interviewing part of elicitation takes many years to master as a
requirements analyst”. Other positive emerged affect are fantastic, great, or
interesting experience. In particular, for one of the student “the two inter-
views [were] very helpful and interesting to do”. Some of the positive affects
were focused on the reverse role activity and the flow of the approach (“I am
really glad I got to be the interviewee the second time so that I could see what
kind of things I needed to improve on. Another If they took placed reversely, I
might just imitate the graduate research assistant in the second interview and
not realize how important it is”.
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This add to the the response to RQ5 by highlighting the positive affects
and the emotional involvement in the learning process that students perceived
while taking part to ReverseSaPeer.

4.4 Takeways

The main take-away messages from our study are:

1. The themes that emerged from the majority of the essays are related to
benefits of participating in ReverseSaPeer.

2. The main perceived benefits are that ReverseSaPeer provides enhanced
learning on interview process, and helps to learn personal shortcomings.
These benefits are perceived as a consequence of both role-playing activities
as well as of self-assessment. It is important to note that these benefits
cannot be experienced just going through a list of correct questions. This
confirms that adding the role reversal activity is a more effective solution
to the problems related to not knowing what to ask to avoid mistakes.

3. Another important benefits that emerged by the analysis is that Revers-
eSaPeer is strongly perceived as a positive learning experience. This re-
inforces the intuition that proposing an approach base on active learning
is perceived as effective by the students.

4. Positive affects and emotional involvement are experienced by the students
while participating in ReverseSaPeer. This means that students not only
learned, but had a pleasant and somewhat surprising experience, profiting
from all the benefits of learning by “playing”.

5. The analysis of the essay indicates that students perceived as challenging
being interviewed because of the lack of domain knowledge. This has a
negative impact on the benefits of ReverseSaPeer, and indicates that
not only acting as analyst requires preparation, but also acting as customer.
Luckily, this problem can be mitigated as explained in Section 4.3.

Overall, ReverseSaPeer is perceived as beneficial by students participat-
ing in it. Different benefits were identified and, among them, some suggested
that the role reversal activity is a key element in the approach.

4.5 Threats to Validity

Reliability The essence of reliability for qualitative research lies with consis-
tency and verifiability of the the findings. Despite the inherent subjectivity of
any qualitative study, as shown in Section 4.2, we have analyzed the students’
reflections through a systematic and rigorous procedure, which merges the
analysis of two experts. Moreover, we share our data7, our derived themes, as

7 The students’ reflection are made available in our repository [30].
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well as a large amount of representative fragments for the themes. Finally, the
students were provided clear instructions of what include in their reflections,
which are hence, in general, comparable in terms of quality and informative
content. Therefore, we believe that the link between the data and the findings
is sufficiently reliable.

Validity The research design was oriented to gather feedback from the stu-
dents. While students were not evaluated for the reflection documents, they
were evaluated for the activity that was the subject of the reflection. This
might have affected their feedback, which is the source of our conclusions. To
mitigate this threat, which couldn’t be entirely avoided given the constraints
of the course in which the study was conducted, we clearly stated that their
opinions would have not been part of the evaluation, so they were invited to
be honest. As for the data extraction from the reflections, two researchers par-
ticipated to it, and this form of triangulation further supports results validity.

Generalizability The results can be applicable to similar contexts of English
speaking classrooms of graduate students in computing disciplines who has
already some academic background in software development (e.g., an intro-
ductory course on software engineering). Other results may emerge if different
contexts are considered.

5 Discussion

We organize our discussion by first relating our results with existing work in
REET, and we then outline ideas for improving and tailoring the approach to
different classroom environments.

Results in Relation to Education Literature The current work confirms the
utility of role-playing in education in general [28, 34] and REET in particu-
lar [22,57,66], and, to our knowledge, is the first work that empirically shows
that role-playing helps to improve interviewing skills in RE. Results about the
usefulness of peer-review and self-assessment activities are partially in line
with the literature on these educational practices, as students appear to have
had a positive learning experience, possibly thanks to their involvement in the
assessment process [48,60].

Our results also confirm that playing the reverse role in interviews is a
useful learning experience [66]. Experiencing the “other side” of an activity
helps to both understand the customer’s perceptions during the interview,
and thus better relate with her, and to observe the correct behavior of an
analyst and learn from it. To our knowledge, this work is the first attempt
to systematically analyze how role-playing activities both in the main and
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reverse role are perceived by participants. The results of our analysis show
that students perceive it as positive and beneficial.

However, the effect of self-assessment and peer-review practices, although
positive (Figure 6), is not statistically significant for what concerns mistake re-
duction. Given that these are well established practices [26,60], with a long his-
tory founded on philosophical and pedagogical theories of constructivism and
community learning [37], further experimentation is needed, possibly based on
an improved version of the approach.

Our analysis also shows difficulties in dealing with domain knowledge while
acting as interviewee. Even if this perception comes from the reverse role
activity, it confirms the importance of domain knowledge in the interview
process and has the students experiences how the lack of it creates issue in the
conversation.

Finally, from the analysis of ReverseSaPeer emerged that students are
emotionally involved in the learning process when participating in it. This is
something that was not possible to observe through the feedback questionnaire
used in SaPeer since it did not collect any information about this aspect, but
this consideration applies also to it. This is an important result because emo-
tional involvement positively impacts on the quality of the students’ partici-
pation [11], and contributes to engage students and to improve the classroom
climate [43]. Also, this result suggests that approaches analogous to Revers-
eSaPeer (and SaPeer) could be used to teach other complex-to-teach soft-
ware engineering topics (e.g., project management) of which the success is
influenced by many factors, including soft skill.

Improving the Approach As mentioned, some behavioural mistakes are hard
to correct through recommendations. However, we have seen that students did
not significantly improve on several mistakes related to the area of Question
Omission (see Figure 3, the ∗ symbol marks significance), for which suggestions
can be provided. This shows that students need further guidance of this aspect.
ReverseSaPeer is our first attempt to address this limitation. However, in
the approach we did not consider the problems connected with the lack of
domain knowledge of the students while performing the reverse role activity.
Moreover, we choose to have students learning from a positive role reversal
activity with a trained interviewer and neglect what students could learn from
a negative reverse role activity during which they could first-hand experience
the impact of mistake on the interviewee’s attitude.

Another aspect to improve in the approaches would be to provide students
feedback on their first interview, e.g., by giving them the results of their peer-
review questionnaire. This was not possible in the context of the study due
to timing issues—1st interviews for group A were reviewed after 2nd ones
were performed—and feedback from peers may have also some drawbacks as
recently noticed by To and Panadero [58]. However, we argue that this form
of corrective feedback, possibly complemented by tutor’s feedback, may be
particularly helpful, as also suggested by some students for both SaPeer and
ReverseSaPeer (e.g., “I would replace the self-assessment or at least add an
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assessment from the professor”; “Getting the feedback from the first interview
before doing the second may have helped”).

Tailoring the Approach SaPeer and ReverseSaPeer are designed to be
modular and adaptable, and, although the steps should preferably performed
in the recommended order to prevent difficulties (see Section 3.5.2), teach-
ing contexts may vary in number of students and resources, hence requiring
adaptation of SaPeer. Specifically, in case scale is a major issue, students
can conduct interviews in groups. If tutors are not sufficient to handle all the
students, role reversal [66], with students acting as customers, can be applied.
Notice that this presents the limitation that different students will experience
different quality activities because of the different attitude and preparation of
the students.

Furthermore, if time is also crucial, given the results from Section 3.5, stu-
dents can in principle skip the peer-review and self-assessment steps, hence
focusing on the interview activities. A shorter version of the approach could
also compact the experience including only the two training and the 1st inter-
view. If instead time is not an issue, the process can be extended with further
interviews, and associated review activities. SaPeer and ReverseSaPeer
are also specifically oriented to novices, with pre-defined questionnaires for
peer-review and self-assessment. Experienced learners may be expected to de-
sign the criteria or rubric for assessment themselves [50].

6 Conclusion and Future Work

This paper presents and evaluates SaPeer and ReverseSaPeer, two novel
pedagogical approaches for teaching requirements elicitation interviews. The
approaches follow the active learning teaching modality [40] and are based on
role-playing, reverse role-playing, peer-review and self-assessment, and lever-
ages previous research on mistakes of student analysts in RE [8,27]. The ma-
terial developed for both the approaches can be used to deliver them either
face-to-face or online. Both teaching modalities provide students the same ex-
perience and should be used in accordance with the students familiarity to
the modalities. The produced material is explicitly developed for students ma-
joring in computing-related fields because it takes into account their specific
background, the proposed interviews have the goal of eliciting requirements for
new technological solutions, and the considered mistakes have been extracted
analyzing requirements elicitation interviews.

The quasi-experiment conducted to assess SaPeer shows that students fol-
lowing the approach significantly reduce the amount of mistakes made. Major
reductions are observed for mistakes that can be corrected with well-defined
actions, such as providing a summary at the end of the interview, or asking
probing questions. Mistakes more related to behavioural aspects are harder to
correct, and some mistakes in the area of question omission are not correctly
addressed at the moment. Furthermore, we also observed that the control
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group (group B in our experiments), who performed two interviews in a row,
was also able to reduce part of the mistakes in the second interview. This
confirms the intuition that the actual practice of interviewing, even in a role-
playing context, may be the crucial one to improve students’ interview skills.

The analysis of ReverseSaPeer, introduced to both address the problem
of asking the correct questions, and to have the students learn from a well
conducted interview, show that the overall approach is perceived as beneficial
and helpful.

Future work will focus on further improvement and dissemination of Sa-
Peer and ReverseSaPeer. We plan to include suggestions of possible ex-
ample questions to ask, to address problems of question omission, as well
as corrective feedback activities, which are lacking in the current approach.
Moreover, we plan to consider the effect of a negative reverse role experience
with an interviewer who commits mistakes in the interview. Experiments will
be performed to assess the effectiveness of the modified approaches, and to
better understand the relationship between the steps of the training and the
reduction of specific types of mistakes. We also plan to create off-the-shelves
modules (one for each activity) with recommendations on how to combine
them depending on the available resources, the set learning outcomes, and the
audience.
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64. Wohlin, C., Runeson, P., Höst, M., Ohlsson, M.C., Regnell, B., Wesslén, A.: Experi-
mentation in software engineering. Springer Science & Business Media (2012)

65. Zowghi, D., Coulin, C.: Requirements elicitation: A survey of techniques, approaches,
and tools. In: Engineering and managing software requirements, pp. 19–46. Springer
(2005)

66. Zowghi, D., Paryani, S.: Teaching requirements engineering through role playing:
Lessons learnt. In: RE’03, pp. 233–241. IEEE (2003)


