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Broadening the benefits of PBL: a “good” problem

Abstract: This study addresses the characteristics of a “good”
problem for a management accounting course that applies the Problem
Based Learning (PBL) method, in which undergraduate students are
expected to define their own problems. In this case, PBL is applied as
an integrative discipline, from the middle to the end of the course. The
innovation is to take advantage of students’ practical knowledge and
context and to expand the potential of PBL, including the identification
and design of a problem, as well as the solution supported by the
literature. The empirical part takes place in class groups of students,
using the “action research” methodology. We particularly focused on
the intrinsic and utility characteristics of good problems of 17 groups
that attended the course in 2014 and 2015. The main implications of
the study are: (i) highlight an opportunity to broaden the potential
benefits of PBL by better characterizing a good problem for the PBL
approach; (ii) discuss critical issues for PBL which are different from
the traditional approach; (iii) use the eleven characteristics for a good
problem in PBL in a segmented manner; and (vi) provide evidence
that the role of the professor requires adaptation due to the level of
uncertainty this approach encourages.
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1. Introduction

Previous scholars from the educational field have been suggesting that Problem Based Learning
(PBL) can address the organizational demands in terms of professional knowledge, skills and attitudes to
reduce the distance between theory and practice (Stanley & Marsden, 2012; Milne & McConnell, 2001;
Breton, 1999). The PBL approach consists in three pillars, which are the problem, the student, and the
teacher (Majoor et al., 1990; Schmidt, 1983; Savery, 2006). In this paper, we focus on the problem pillar, as
it can be considered a vehicle to integrate theoretical discussions into the business reality (Duch, Groh, &
Allen, 2001; Hmelo-Silver, 2004; Hansen, 2006; Savery, 2006). Problems should be based on real-life sit-
uations identified in practice, so that they represent authentic contexts and are related to the future roles
the students are to perform within the job market (Hallinger & Lu, 2012).

The context of this study is connected to the area of business and focuses on an undergraduate ac-
counting course with two distinct branches, which are financial accounting and management accounting
(Horngren, Foster & Datar, 2000; Frezatti, Aguiar, & Guerreiro, 2007). The study is developed in an inte-
grative course in the area of management accounting, favoring topics such as strategy, budgeting, costs,
performance indicators, information systems and controlling, that is, the typical elements in an organi-
zation’s management process (Anthony et al., 2014).

Valuing what students know (Schmidt, 1983; Branda, 2009; Hmelo-Silver, 2004; Zwaal & Otting;
2015) and reinforcing the need for conceptual knowledge were the targets in developing and designing the
course that is the subject of this study (Martins & Frezatti, 2015; Halliger & Lu, 2012; Hung, 2006). Here,
the students, by means of self and independent learning, study concepts again depending on need and
interest, in accordance with the problems developed in their own groups (Schmidt, 1983; Hmelo-Silver,
2004; Dochy, Segers, Bossche, & Gijbels, 2003; Zwaal & Otting; 2015; Scott, 2014). Thus, more than pro-
posing the solution to problems, the course proposes to develop the student’s ability to identify a relevant
problem, structure it in an intelligible format and subsequently propose a reasonable solution.

The gap to be addressed involves how to broaden students’ abilities through the choice of subject
matter, the structuring of cases and problems, and the solutions to the problems, in a non-homogeneous
environment in terms of interest and conceptual knowledge, given that the students’ professional experi-
ence can derive from working as an intern, as a junior employee, a manager, a director or even a business
owner. If on the one hand the environment is rich, on the other, the challenge is in providing guidance,
orientation and boundaries to the development of problems that can involve a variety of themes and ap-
proaches.

A situation in which students have professional experience, involving knowledge that has been or
will be presented in the educational environment, providing freedom for them to be able to identify a rel-
evant problem to be addressed in the classroom within their context of professional experience creates
an opportunity to bring real life to the classroom. At the same time, however, this reduces the “controlla-
bility” of the environment for the professor. The group’s choice of problem brings a very strong degree of
responsibility and constructivism to the classroom.

Despite being very rich, this situation creates an enormous problem for teachers to understand
and evaluate problems in a way that is perceived as relevant and similar in terms of difficulty and contri-
bution. They need to have tools at their disposal that permit discussing and guiding the elaboration and
structuring of a problem that is relevant and part of the students’ experience, which is essential so as not
to undermine the whole model for developing PBL. Not accepting a problem, using arguments that are
not very “objective” and perceived as being “to the teacher’s taste and preference”, may cancel the poten-
tial benefits of the students’ contribution, primarily when the students’ interests are not aligned with the
course objectives. On the other hand, accepting a problem that does not result in the benefits of the ap-
proach simply to motivate the student is not seen as appropriate.
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The design of the problem in the management accounting area is developed based on the possibility of
the student experiencing it in an organization. After identifying the problem, this is legitimized when all the
group members consider it to be of interest. Thus, the problem chosen comes to be of interest from the group’s
perspective and does not necessarily meet the learning objectives of the discipline and of the course’s pedagog-
ical project, nor of the institution. For this reason, a clear approach that allows the teacher to analyze, judge and
assume a position regarding the appropriateness and quality of the problems, from the “inside out’, is essential.

The problem is the most “objective” element when there is a clear definition of need and utility for
the group that will apply it. Having a good problem involves context (Hung, 2006; Hallinger & Lu, 2012),
its relevance to society (Hmelo-Silver, 2004; Zwaal and Otting, 2015; Ribeiro, 2008; Hung, 2006; Hansen,
2006; Savery 2006), and its authenticity in relation to the issues (Hallinger & Lu, 2012; Scott, 2014). In med-
icine, the word context has more to do with the way the problem is directed (Dolmans, Snellen-Balendong,
& Van der Vleuten, 1997). In accounting, then, the word is strongly associated with the way in which the
student lives and develops (Stanley & Marsden, 2012; Milne & McConnell, 2001; Breton, 1999).

Therefore, based on the framework presented by Sockalingam and Schmidt (2011) about the charac-
teristics of a “good” PBL problem, this paper discusses the following research question: how and to what extent
can analyzing and validating student-designed problems in a management accounting PBL course be effective?

The purpose of this study is to analyze and discuss the intrinsic and utility design characteristics
of good PBL problems that are proposed by groups of students in a management accounting course that
applies the PBL approach. Therefore, we evaluate the problems proposed by the students to investigate
whether these problems attend to the characteristics the literature suggests as relevant to characterize an
effective problem for the PBL approach.

As contributions, it is understood that this study comes to add to the lack of research discussing the design
of a problem (features and functions), within the learning objectives proposed by PBL (Barrows, 1986; Duch,
2001; Hung, 2006; Jonassen & Hung, 2008; Dolmans ef al., 1997; Sockalingam & Schmidt, 2011). Moreover, it
expands the usefulness of the method in a skill valued in the field of management accounting, in which discus-
sion of the PBL methodology has become more intense (Stanley & Marsden, 2012; Milne & McConnell, 2001).

A contribution from the practical point of view, via the use of the Sockalingam & Schmidt’s (2011) ap-
proach, is the increase in the potential of professors’ assertiveness regarding the use of problems brought by stu-
dents, using the guidance proposed in the study. This is unlike other areas, in which the problem is developed by
professors, such as medicine (Dolmans et al, 1997) and microbiology (Sockalingam & Schmidt, 2011). Lastly, it
legitimizes collaborative work in integrating course objectives with individual and student group expectations.

2. Literature Review and Theoretical Framework

The PBL teaching-learning process consists of three fundamental elements: the problem, the student,
and the tutor (Majoor et al., 1990). The problems are essential and are seen as the “heart” of the PBL method
(Hung, 2006), as they trigger the whole teaching-learning process (Sockalingam and Schmidt, 2011). The lit-
erature has shown that a problem’s design can be inappropriate to achieve the PBL objectives (Hung, 2006).

Recently, different authors have proposed models to address this gap in the literature, among which
we highlight the seven tips by Dolmans et al. (1997), the 3C3R (Hung, 2006), and the eleven characteris-
tics proposed by Sockalingam and Schmidt (2011).

Dolmans et al. (1997, pp. 185-186) present 7 (seven) principles for the effective development of a
problem in PBL, which we list next: (i) the content of the problem should adapt well to the students’ prior
knowledge; (ii) it should contain various suggestions that stimulate the students to elaborate on and de-
velop; (iii) it should cover a relevant context for the future profession; (iv) it should propose basic concepts
to encourage the integration of knowledge; (v) it should encourage self-learning; (vi) it should increase
the students’ interest in the course, underpinning discussion about possible solutions and/or alternatives;
(vii) it should be aligned with the course objectives.
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The model discussed by Hung (2006) divides the components of a good PBL problem into main
components (features) and cognitive process components, or actions the problem generates. The main
components are content, context and connection. Content covers the knowledge developed via the scope
and depth of the problems. The problem should include a valid context for the area of knowledge and be
of depth. The possibility of connection would be the link between the content and context. The expect-
ed cognitive processes are research, creating a line of thought, and discussion. In this sense, the problem
should favor self-directed student research, allowing students to develop a line of reasoning to discuss the
problem. Finally, it should direct a process of synthesis, which integrates the lessons the students learned.

Sockalingam and Schmidt (2011) characterized a good PBL problem from the perspective of stu-
dents of microbiology. The students were asked: “What is your perception of a good problem and why?”
Based on the analysis of the results, the authors presented eleven PBL problem characteristics, which they
divided into 2 (two) groups called features and functions.

The features are elements of problem design, such as format, clarity, familiarity, difficulty and rele-
vance, while the functions consist of expected potential results from working with the PBL problem, such
as the link between the problem and the learning objectives, the problem arousing interest, stimulating
critical analysis, promoting self-learning, stimulating elaboration, and promoting group work (Sockalin-
gam & Schmidt, 2011). The model proposed by Sockalingam and Schmidt (2011) was used as a base for
the purposes of this article.

Considering Sockalingam & Schmidt (2011)’s research, some elements are considered to compare,
analyze for the sake of validation and consolidate what students consider relevant for the suitability of a
problem from the PBL perspective.

The starting point are the 11 elements (Sockalingam & Schmidt, 2011), many of which are com-
mon in various contributions found in the literature (Scott, 2014; Zwaal and Otting, 2015; Miihlfelder,
Konermann & Borchard, 2015; Martins & Frezatti, 2015; Martins & Espejo, 2015). The two different types
of characteristics are separated and are: (i) those intrinsic to the problem and (ii) utility characteristics.

The intrinsic features of the problem (Table 1) should be found within the problem and can be
affected by the problem developers, who analyze, understand and perceive them. For some of them, it is
relatively easy to identify and express the actions needed to improve them. For others, this is more difficult
given the degree of subjectivity and complexity to operate the analysis, understanding and improvements.
They are: (i) familiarity with the problem, (ii) difficulty of the problem, (iii) relevance of the problem, (iv)
clarity of the problem, and (v) format.

The investigated authors (Sockalingam & Schmidt, 2011) did not indicate a quantitative approach
to address the issue and a rubric was created to carry out this evaluation. The literature does not specify
operational criteria to determine each of the features for validating problems designed by the students.
Thus, the approach of Brodie and Gibbings (2009) was considered in structuring the rubric laid out in
Table 1. As shown in the analysis, however, placing the problem identified by the students into a model
with quantitative specifications is very complex and in some cases even unfeasible, primarily concerning
the utility characteristics.

The relationship between the features takes into account that format and familiarity provide the
clarity for the students to understand the problem. Format can be addressed in the tutor sessions, but fa-
miliarity depends on the background experience with the discipline, i.e. being conceptual and acquired in
the classroom during previous disciplines and/or experience in organizations, which is not feasible during
the PBL course itself. As a result of this combination, the students will perceive the difficulty of the prob-
lem and the relevance for the participants’ context in the plenary group. Difficulty can motivate as well as
discourage, depending on the effort the participant finds necessary. In an environment of great difficul-
ty, the perceived relevance of the problem may not be properly understood. A very low level of difhiculty
can attract students’ attention as an activity to be overcome, but not as a challenge that provides relevant
additions to knowledge. These elements together have an impact on the utility characteristics (Sockalin-
gam & Schmidt, 2011).
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In turn, the utility characteristics of the problem will influence the students. They are influenced
by the intrinsic characteristics, can be listed and tend to indicate how intensely (Sockalingam & Schmidt,
2011) the problem: (i) links in with the learning objectives; (ii) arouses interest; (iii) stimulates critical
analysis; (iv) promotes self-learning (v) stimulates elaboration; and (vi) promotes group work. Similar to
the intrinsic characteristics, the operationalization of the utility characteristics of the problem is present-
ed in Table 2.

In the way it was presented by Sockalingam & Schmidt (2011) there exists a “causal” relationship
between the intrinsic and utility characteristics of the problem. This means that, in order to achieve re-
sults and enjoy benefits, the quality of the problems used in PBL is linked to the fact that they can have
particular properties and characteristics (Van Berkel & Schmidt, 2000; Zwaal & Otting, 2015). It should
be emphasized that, in the work by Sockalingam & Schmidt (2011), the weighting of importance was in-

dicated from the students’ viewpoint.

Table 1

Specifications of intrinsic characteristics of the problems

Rubric
Intrinsic S
AT TS Reference Criteria Totally meets  Partially meets Does not meet
(3) (2) (1)
Concept:
Duch (2001); Forms., part of the students .
Dolmans et experiential knowledge and is
inserted into the seven topics They had been  They had not
al. (1997); ) e They had been
' present in the specification of exposed to been exposed
A ) Hmelo-Silver ) : exposed to all
Familiarity with . possible sub-issues. more than to any of the
(2004); of the concepts
the problem . How to address: . . one concept concepts
Scott (2014); : . . required in the o ) .
i Mapping of issues required S requiredinthe  requiredinthe
Sockalingam discipline e S
. to analyze the problem. discipline discipline
& Schmidt S . .
Application of the diagnostic
(2011). - )
questionnaire and proof of
knowledge mapping.
Concept:
Adaptation of what we are
referring to is comprehension
. by others besides those who
Sockalingam structured the problem
& Schmidt P ' Neither
How to address: Students, Students
(2011, 12); ) students
. : Alignment between teacher or teacher
Clarity of the Schmidtand . ) nor teacher
title, words, analogies, and tutors or tutors
problem Moust (2000); nor tutors
examples, metaphors and understand the understand the
Van Berkel ) f ; understand the
) figures. Alignment with the problem problem
& Schmidt ) problem
(2000). hypotheses, in the case of

the management accounting
program this is vital and has
various impacts on the other
intrinsic characteristic items.
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Rubric
Intrinsic —
characteristics  Reference Criteria Totally meets  Partially meets Does not meet
(3) (2) (1)
Concept:
Difficulty is related to the
range of the problem,
potential for solution,
degree of structuredness,
interdiscipinarity, problem
dynamic, multiplicity
of understanding, etc.
Characterization of the
difficulty lacks a perspective
Duch(2001); that operationalizes the
Jacobs, concept. In any event,
Dolmans, very easy problems are as
Wolfhagen, undesired as those that are Problems Problems
- & Scherpbier  too complex. of Iarge ) of small Problems
Difficulty of the : . organizations . of small
problem (2003)’_ How to address: and that involve companies and companies and
Sockalingam  Problems that can be resolved more than one  M°re than one a single Issue
& Schmidt without consulting the issue issue
(2011, 4,12); literature but with common
Zwaal and sense are too easy. They have
Otting (2015).  a negative impact as they
fail to bring benefits to the
learning objectives. Problems
where the knowledge
required was not presented
in any discipline or is too
complex are considered too
difficult. Problems regarding
large entities are more
difficult than those involving
smaller ones.
Sockalingam
& Schmidt

(2011);
Hmelo-Silver
(2004); Zwaal

Concept:
They understand that, besides
being an actual problem, it

and Otting benefits an organization or L
. Organizations - .
Relevance of (2015); people. and societ Organizations Itis not clear
the problem Ribeiro How to address: benefit y benefit who benefits
(2008); Hung  Identify the beneficiary of the
(2006); solution to the problem: a
Hansen company at one extreme and
(2006); society at the other end.
Savery
(2006).
Sockalingam .
& Schmidt Concept: .
Length of the text that Thereis a .
(2011, 16); . L There is only
specifies the problem. It description, L .
Barrows ) a description, There is only
cannot be too long. The images and o
(1986); . . though a description
oo existence of images or graphs  graphs, 2 o
Format Ribeiro imoroves the perception of cufficient! sufficiently and it is not
(2008); P ; P P y rich for the sufficient for
Hmelo-Silver appropriateness. Clear for purpose of comprehension
How to address: the sake of

(2004); Zwaal
and Otting
(2015).

Those who present only the
description.

comprehension

comprehension
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Specification of utility characteristics of the problems

Intrinsic
characteristics

Reference

Criteria

Rubric

Totally meets
3)

Partially meets
(2

Does not meet
(1)

Concept: Partially fits
The.qu.allty of the problem makes Fits into mtp th.e course < not fit
achieving the learning objectives objectives. .
) ) the course into the course
Sockalingam &  viable. obiectives: One or more obiectives. The
Link between Schmidt (2011,  How to address: ob) ' hypotheses do ) :
. integrate the hypotheses do
the problem 16); It should be clear how the not promote a
: . knowledge : not promote an
and learning Duch(2001); problem relates to the learning good interface . .
s o o . already . interface with
objectives Dolmans et al. objectives: (i) identify a relevant ) with the
. acquired, the the problem,
(1997). problem, (i) structuredness of problem as
o hypotheses and as well as the
the problem taking into account well as the
) the concepts. concepts.
hypotheses and consistent concepts.
required concepts.
The problem The problem The problem
. Concept: partially does not
Sockalingam & ) reflects a real
. The problem is related to day reflects a real reflect a real
Schmidt (2011, L0 day-to-day
16) to day occurrences, that s, it is organizational day-to-day day-to-day
Problem ' applicable or of use. Lo organizational organizational
Duch (2001); situation . . ) )
arouses . How to address: 5 situation situation
. Hmelo-Silver . . regarding . .
interest Analysis of degree of reality regarding regarding
(2004); ) ) L atleast one
contained in the problem, with it at least one atleast one
Dolmans et al. . . p ) management
being found in many “relevant” i management management
(1997). o accounting . )
organizations. issue accounting accounting
’ issue. issue.
The students T:iisatlllj dents The students
Concept: exhibited partially exhibited
h . ) exhibited .
. There is the potential to seek judgment . judgment and
) Sockalingam & - . ) ) judgment > .
Stimulates ) various alternatives for solutions.  and choices . choices without
L ) Schmidt (2011); and choices .
critical analysis How to address: based on fact, proof in fact,
Duch (2001). . . . based on fact, ; )
The search for alternative information, . ) information,
) . ) . ) information, )
solutions is considered feasible. logic or logic or logic or
reasoning. sicor reasoning.
reasoning.
They presented
Sockalingam &  Concept: references They presented
Schmidt (2011,  Given balanced difficulty, the different from few references
12); students can individually carry those supplied  and/or did They only used
Problem . ) .
romotes self- Dolmans et out self-learning. by the teacher;  not carry out the material
Iiarnin al. (1997); How to address: they carried interviews with  made available
& Duch(2001); Research or interviewing outinterviews  specialistsand/ by the teacher.
Van Berkel & specialists is needed to search for  with specialists  or visits to an
Schmidt (2000).  the answer. andvisitstoan  organization.
organization.
. Concept: They p.resented They presented
Sockalingam & As long as it is easy to a creative and 2 partial
Schmidt (2011, S o y ) innovative P ) They did not
. understand, it will arouse interest . solution to
Stimulates 16); ) solution to the present a
) and can be quickly solved the problem, X
elaboration Dolmans et al. problem that ! solution to the
How to address: but it cannot
(1997). S - . can or cannot o problem.
The solution itself indicates this. be applied in be applied in
Giving up indicates the opposite. practice. practice.
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Rubric
Intrinsic —
characteristics ~ Reference Criteria Totally meets  Partially meets Does not meet
3) (2 (M
Part of
the group
All members participated gzge?;e
. of the team actively in -
Sockalingam & . . participated
. Concept: participated solving the . .
Schmidt (2011, ) ) . actively in
Team working to resolve the actively in problem .
Promotes 16); . . solving the
. problem solving the / Conflicts
group work Duch(2001); . : problem /
How to address: problem / resulted in part .
Van Berkel & - s L Conflicts
. Visibility of teamwork Conflictsinthe  of the activities
Schmidt (2000). ) caused the
group have to not being students to give
be treated carried out by U &
one or more P-
students

3. Methodological Design of The Study
3.1 Research field

The institution was chosen because (i) it is interested in active learning processes, (ii) it provides
professors with the freedom to provide new approaches to the learning process, (iii) it joins students with
a high-level educational background, permitting the adaptation of styles during the course. Thus, we are
concerned with a case in which both the individual students and the particular groups are focused on.

The course in this study is optional and offered in the evenings with the mission to integrate knowledge of-
fered in several prior disciplines. It comprises 32 classroom hours, divided into 16 meetings with the students held
exclusively in class (all persons in the same room). The structure of the classes involves division into six blocks: (i)
hybrid classes (expository and group work), (ii) tutorial sessions, (iii) sharing of partial results, (iv) sharing of final
results via films presented on Youtube, (v) a knowledge test and (vi) self-evaluation and peer-evaluation.

Even though the course has been offered on five occasions, the problems developed in the last two
editions (2014 and 2015) were chosen for analysis, as the course design and procedures were applied in a
more homogeneous way.

Regarding the learning objectives communicated to the students, these were: to apply learning via
the identification, analysis and proposal of solutions for problems arising in Brazilian companies involving
the field of management accounting, by means of group projects.

It is worth noting that, while the professor defined the themes and content, the students were re-
sponsible for selecting the real-life problems and the teams for elaborating them. When the students iden-
tified the problems in the companies where they worked, these were categorized according to Ribeiro
(2008) as problems that demand real solutions for real people or organizations.

3.2 Problem

In this course, the problem is a central point that interlinks the academic world of theories and scien-
tific research with professional practice, represented by the job market. Each group identified, analyzed, dis-
cussed and solved an authentic management accounting problem that was drawn in its original form from the
professional reality of a Brazilian company (Araujo & Arantes, 2009). As each student identified a problem,
and considering that each group contained at least three and at most six members, each team chose only one
of the problems, by means of legitimization, to be constructed and elaborated throughout the course. From
this perspective, it can be observed that the student departs from the context and then creates a problem.
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It should be highlighted that neither the professor nor the students knew which team worked on
what problem, which represented a challenge for both to direct the whole teaching-learning process of
the course. Thus, it is observed that the course focuses on the context of each group and values not only
knowledge, but also attitudes and skills.

The solution to the problem was discussed by means of tutorial sessions, which stimulated the ex-
change of background knowledge, knowledge acquired via independent self-learning, and knowledge ob-
tained from interviews carried out with key people in the organizations. Thus, the construction of knowl-
edge takes place via reflection, dialogue and the exchange of experience between the teacher and the
student, in which both share their life experiences. The solution proposed for the problem was presented
via scientific reports, including theoretical reflections and analyses of the problem studied. Each team pre-
sented both the partial (this took place in the middle of the course) and final results (in the last classes)
to the whole group. These final results were exhibited through the creation of a video posted on Youtube.

Thus, it is shown that the PBL course provided the students with the experience of resolving real,
complex problems taken from the business context (Hmelo-Silver, 2004; Duch, Groh and Allen, 2001;
Boud & Feletti, 2003; Hansen, 2006). Thus, this study aims to investigate whether the problems identified,
analyzed, discussed and solved in this course can be considered good PBL problems. For this purpose,
scores were developed and attributed according to the 11 characteristics presented by Sockalingam and
Schmidt (2011), based on the rubrics listed in Tables 1 and 2.

3.3 Student

In this educational environment, as mentioned previously, the student is the center of the teach-
ing-learning process. As shown in Table 4, in terms of generation, most students (65%) are between 20 and
25 years old (Table 3). The students worked in small teams of three to seven members, which proposed
to cover the literature while assuming responsibility for their own learning as, throughout the course, no
lectures on the management accounting issues applied to each problem took place.

The students already had prior knowledge that was developed via interdisciplinarity, building on
material from previous years, such as budgeting and planning, cost accounting, and controlling, among
others. It should be highlighted that background knowledge also comes from the life experience gained in
each student’s professional practice, as shown in Table 4. Thus, choosing a problem from a real-life busi-
ness setting was possible given the profile of the students.

REPeC — Revista de Educagao e Pesquisa em Contabilidade, ISSN 1981-8610, Brasilia, v.12, n. 2, art. 7, p. 250-266, Apr./Jun. 2018 ‘ 258 ‘



' ep c Broadening the benefits of PBL: a “good” problem

Table 3
Characteristics of groups and students/groups

2014 2015
Age group*
Between 20 and 25 25 18
Between 26 and 30 6 10
Over 30 3 4
Did not reply 1 0
Professional experience*
Business owner 1 1
Employee 11 14
In internship or with experience of internship 18 14
Has worked but is not currently working 4 3
Has never worked 1 0
Number of students 47 46
Number of groups 7 10
Average size of groups 6.71 4.6

* Not all students answered our preliminary survey about their individual characteristics.

The students worked together in the same group throughout the course. Stanley and Mars-
den (2012) emphasize that this is the way to guarantee that the students develop teamwork re-
sponsibly within the teaching-learning process. Moreover, by working with problems, students
constitute part of their professional life experience and of the context they are immersed in. Thus,
this study is presented in accordance with Stanley and Marsden (2012), who emphasize the im-
portance of teamwork in order to solve non-structured accounting problems that are similar to
those found in professional practice.

Each group of students, as well as formatting the problem, searched for a solution to a prob-
lem that explores a specific area of study, with solutions that are potentially applicable to their
contexts of origin. Students were responsible for interviewing key people in organizations and
applying tools and scientific research resources, while endeavoring to solve the problem.

3.4 Teachers

As already mentioned, teachers assume the role of facilitators in an environment of uncertainty, con-
sidering that the students’ freedom of choice generates this consequence. The learning in PBL takes place
via reflection, dialogue and the exchange of experience between the teacher and student, in which both
share the process of constructing knowledge that is embedded in the problem (Decker & Bouhuijs, 2009).

It was observed that the course professor and tutors are responsible for encouraging the participa-
tion of all team members in the tutorial sessions, maintaining the focus of the group on the solution to
the problem and on the learning objectives listed, evaluating performance, verifying the students’ under-
standing, and certifying that the group achieves the learning objectives proposed in the course. That is, it is
extremely important for the teacher to know how to evaluate whether the problem chosen by the students
and used in the course promotes the utility characteristics proposed by Sockalingam and Schmidt (2011)
and to what extent. Thus, he or she can better guide the groups in constructing the problem and achieving
the objectives set out in the pedagogical program, both for this course and the accounting sciences course.
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The professor assisted the students in the problem solving process, especially by providing clarifica-
tion when erroneous concepts regarding management accounting issues were addressed in the problems,
and also with literature recommendations that assisted the groups to solve their respective problems. In
other words, the professor’s role was quite evident in the tutorial sessions.

In accordance with Ribeiro (2008), the teacher, in interacting with the work teams, sought to under-
stand how the students were constructing their own knowledge, while synthesizing together with the teams
the knowledge acquired in each tutorial session. Moreover, the tutorial sessions set out to identify and work
with the groups that were struggling most, so that they could reach the same stage most of the groups had
achieved during the various phases of the course, in order to have equal participation from all of the groups.

3.5 Action research

The methodology that permitted the development of the activities during the semester was “Action
Research” (Coughlan & Coughlan, 2002) as, although the set of activities was envisaged and defined in
advance, it required well specified stages relating with the students. It is understood as a “work in prog-
ress” (Wright, Smith, & Duncan, 2011) and, as advocated by Mettetal (2001, p. 108), in the classroom “[...]
consists of systematic investigation regarding what works in the classroom, with the aim of improving the
students’ learning” Additionally, Wright, Smith and Duncan (2011) understand that, regarding the tech-
nique being applied in studies that use PBL, it is satisfying to recognize that people learn in different ways,
which allows the students to make choices on the direction of their own learning.

The “action research” cycles used in the study are: (i) understanding the study context, (ii) obtain-
ing the data on the stakeholders involved in the process (students), (iii) feedback for the stakeholders (stu-
dents) regarding the data obtained, (iv) analysis of the data, (v) plan of action (vi) implementation and
(vii) evaluation. The continuity is based on the fact that, at the end of the cycle, a new one begins.

4. Development, Analysis and Discussion

The course was taught once a year and the fifth version took place in the first semester of 2015.
Given how the course has evolved, the last two versions, that is, 2014 and 2015, will be analyzed. In total,
there are 17 cases that address very different issues.

Eleven areas were examined separately, in two different ways. The characteristic elements were con-
sidered and scores were attributed in accordance with Table 1. There was no concern with weighting the
elements in the total calculation but, qualitatively, more attention was given to familiarity and difficulty.
For the total, the percentage points obtained in relation to the potential number of points was calculated
and, the higher the points obtained, the higher the adherence of the problem to the characteristics. Re-
garding the intrinsic characteristics, the main aspects considered were:

* Familiarity: this was addressed in two different ways: (i) a diagnostic question-
naire applied before the course began and (ii) identification of the issues that could un-
derlie the problem the group would like to address. This attitude involved two ele-
ments, which are the potential for clarity and the link with the institutional objectives.
It was observed that some problems derived from the content of courses the students had pre-
viously studied. In some cases, the problems were addressed, but not with the intensity that
they would require. Issues related to psychology, for example, were the most demanded among
the cases with reference points that went beyond accounting.
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Format: the size and the additional elements to the text, such as illustrations and graphs, were
considered and encouraged. In the case analyses, this aspect was reasonably homogeneous, as
no group was motivated to present anything other than construction via an essay in the struc-
turing of the problem. Regarding the size of the problem description, no great disparity was
perceived that led to very long or very short descriptions. What was evident was that some es-
says were clearer, others more repetitive, and others more or less objective with regard to what
would be relevant to the problem.

Clarity: leading on from familiarity and format, the alignment of hypotheses with the prob-
lem and with the conceptual content that would be needed to develop and solve the problem
was considered. Both clarity and difficulty were legitimized by presenting the problem to the
whole class, accepting that the problems would be clear and would contain similar difficulties.
Difficulty: multidisciplinarity, size of institution and demand for references were considered.
The big problem in this area was the overlapping of a complex subject with size of organization,
which made the problem complexity relatively high in some cases. The opposite occurred, that
is, problems with simple demands in terms of knowledge and applied in small company envi-
ronments, which made the difficulty low.

Relevance: this basically proposes perceiving who would benefit from the solution to the prob-
lem. Problems that benefitted only part of the population in a company would be less relevant
than something that could affect the entire company or a region for example. Thus, this area is
connected to size and links the element to be researched beyond the entity.

After analyzing the indicated areas, it is expected that the rest of the items be achieved, given the
causal relationship that exists between them. Thus, the other six elements in the model can only be com-
pletely analyzed after the end of the course. For some of them, a specifically collected variable is available,

while the analysis of others depends on a proxy.

Linking the problem with the learning objectives. This was previously envisaged via famil-
iarity and clarity. As a follow-up, after the end of the course, the extent to which the problem
was linked with the learning objectives was evaluated.

Problem arouses interest. Perceived in the group discussions, this can be followed up by attendance
at meetings and student effort. In some groups, class attendance became a problem to be addressed,
but was not generalized.

Stimulates critical analysis. The existence of more than one alternative solution to a problem
or the perception that the problem initially identified addressed simple reasoning. These dis-
cussions occurred during the tutorial sessions and this can be shown by means of follow-up and,
in some cases, by the minutes.

Problem promotes self-learning. The search for solutions involves references, contacts and
interviews at companies and discussions with the professor and tutors. The students’ initiative
is perceived in this sense and the minutes partially reflect this element.

Stimulates elaboration. The development of the problem and discussions indicates that this
area is being achieved. Drop-out or non attendance of groups shows the opposite.

Promotes group work. Working in groups is visible when it takes place in the classroom. The
minutes should report meetings and contributions, but this support cannot always be consid-
ered reliable.
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After the analysis, the problems were compiled in a comparative way as shown in Table 5. The attri-
bution of scores, following rubrics 1 and 2, permits comparative observation. The evaluation can be per-
ceived by the relationship between evaluations of the intrinsic characteristics and of the utility character-

istics. A number of cut-off points were established and attention is drawn to four possibilities:

Problems with high intrinsic quality and high utility quality (AA)

There were seven problems and, in general, issues commonly found in business areas with well
established conceptual requirements. A lesson for teachers of future groups is that the effort
to reach the five intrinsic characteristics should continue to be valued and discussed with the
students.

Problems with high intrinsic quality and low utility quality (AB)

There were three groups. Investigating the causes of the characteristics’ performance reveals
that they seem to be more linked to the profile of the group members. Teachers of future groups
should consider whether the composition of teams could not be different, with greater crises
to establish the problem, which might enhance the motivation and involvement.

Problems with low intrinsic quality and high utility quality (BA)

There were two groups and the occurrence and they brought very different issues for situations
in which the available literature was not readily usable in a multidisciplinary way. The high
result in terms of utility characteristics derives from the fact that the group leader assumed a
more aggressive posture, “carrying the weight” of the project. As a lesson for teachers of fu-
ture groups, questions that are very complex and applied to relatively small institutions could
be reflected upon.

Problems with low intrinsic quality and low utility quality (BB)

There were five groups and, in general, the focus of attention was small companies, which
would not be a problem, with challenges not perceived as very significant. The groups were
very dependent on the leaders and, in their absence, stagnated. As a lesson for teachers of fu-
ture groups: greater attention to the combination of dependency on the leadership and the
challenge.
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Table 5
Comparison of evaluations of problems

Intrinsic characteristic scores

2 - @ Utility Total
) = > o = A
Group Title g < Z E S characteristic characteristic
S E < £ 3 Total scores scores
g 5 O a g
1 Management of Burgeria 2 2 2 2 9/15=60 14/18=78 23/33=70
2 Bvolutionof cashtoaccrual -5 3 3 5 4580 16/18=89 28/33=85
method for accounting period
3 Differencesinexpenditureon 5 5 5 5 yy45073 1971861 22/33=67
long term projects
Estimation of costs in
4 globalized environment - 1 2 2 2 2 9/15=60 12/18=67 21/33=64
Healthcare
5 Risk in implementing vaccines 1 3 2 1 1 8/15=53 11/18=61 19/33=58
6 Internal controls as a 2 1 1 2 2 81553  9/18=50 17/33=52
management tool
Surfers' association 1 2 1 2 2 8/15=53 12/18=67 22/33=61
8 Advertising film producer 1 2 1 2 2 8/15=53 12/18=67 20/33=61
9 Maintain or change a 1 2 2 2 1 81553  11/18=61 19/33=58

business?

Performance evaluation at
10 a Brazilian company that 1 1 1 2 1 6/15=40 10/18=56 16/33=48
became French

11 Target cost in garments 2 3 2 2 2 11/15=73 15/18=83 26/33=79
12 Sandal shop 2 2 1 2 2 9/15=60 14/18=78 23/33=70
13 Gas station 1 2 1 1 2 7/15=47 11/18=61 18/33=55
14 Use of budgetary reserves 2 1 2 2 2 9/15=60 10/18=56 19/33=59
15 Lack of fuel 2 1 2 2 2 9/15=60 10/18=56 19/33=59
16 The pmbsljgnp‘l’ivjrs not the 2 2 2 2 2 1011567  10/18=56 20/33=61
17 Is pizza a good business? 2 2 2 2 2 8/15=53 8/18=44 16/33=48

5. Concluding Remarks

The purpose of this study was to discuss the intrinsic and utility design characteristics of good PBL
problems in a management accounting course that applies the PBL approach. This study provides some
guidelines about how to evaluate good PBL problems students proposed in their teams, based on their ex-
periences and contexts. As this environment is not teacher-controlled, it is important that the professor has
tools to evaluate how the proposed problems can be changed, arranged, or developed to fit the learning goals
of a PBL course. These discussions are relevant as the problem is a fundamental issue for the PBL approach.

The extension of PBLs applicability in areas of business provides a relevant opportunity to look at
the approach and attends a profile of students that have the potential to advance in their learning beyond
the solution to the case in itself. It is not proposed that this approach be extended and generalized indis-
criminately for any course and moment in a course, but, it is an alternative for similar contexts, where the
students have more opportunity for contact with a given organizational reality, have academic maturity
acquired over time, as well as knowledge in the course in question. Moreover, from the teachers’” point of
view, the approach requires professionals who want to take risks, which can be supported by the institu-
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tions where they carry out their work. It is very important to understand and balance active learning tools
with more traditional approaches and the composition of courses undergoes constant adjustments among
the various pedagogical project elements of each institution.

The opportunity arises as a result of the context of having these elements and the organization of the
courses available. In any case, the proposal developed in this study considers a displacement of risk from the
students’ viewpoint, in having the freedom to construct their problem and, from this perspective, consoli-
date their learning. They assume greater risk, being unfamiliar with the method, do not always have a vision
of what they can do in terms of constructing a solution, and they still have to decide which type of problem
they will be dedicating an important part of their time to during the semester. What is more, all of the ele-
ments are addressed collectively, in a small group where abilities and attitudes are encouraged. Even though
all of this is similar to the workplace, it is not known exactly to what extent it is similar, and in what depth
this will affect their performance evaluation. It is in this point that the role of the teacher emerges, being de-
cisive for the students’ success, not only in the short term in the course evaluation, but also as a tool for in-
corporating lessons into a modus operandi that proves to be individual due to the context of what takes place.

The teacher needs to have the maturity to balance his/her involvement with the students in order to
avoid solving all of the students’ problems, but should also have the sensitivity to distance him or herself
at moments when this is the only possibility for the student to experience the lesson in the context and to
an individual extent. Moreover, the risk assumed by the teacher is much greater than what he/she is ac-
customed to in situations of lectures and exercises and cases in which he/she already has the answer. With
this approach, the answers are constructed together with the students, in their time. On the other hand,
the lessons learned by the teacher are considerable as he or she is challenged and needs to have answers
for elements the teacher would not necessarily value at first. This is important and not necessarily seen as
positive. In any event, the proposal does not need to be radical and the level of freedom can be that which
the context can use in an appropriate way.

Linking problem, students, and teachers, the intrinsic and utility characteristic tools cause an im-
portant impact in the process and its results in making dialogue between teachers, students, and their
groups viable, in the sense of orientation to develop the course. In this sense, separation of the model into
its intrinsic and utility characteristics (Sockalingam & Schmidt (2011) has practical effects in terms of
validation of the problems and their corresponding validation results, not only in a “yes” or “no” to the
problems, but also organization and guidance for improvements.

After all, more than having a tool that allows the students to learn in a more context-sensitive and
practical way, the aim is to have an approach at their disposal that is long-lasting and effective in their lives,
and which will be perceived at appropriate times in the course of their individual careers.

6. References

Anthony, R. N., Govindarajan, V., Hartmann, E G. H., Kraus, K., & Nilsson, G. (2014). Management Control
Systems: European Edition. New York, NY: McGraw-Hill.

Aratjo, U. E, & Arantes, V. A. (2009). Comunidade, conhecimento e resolugio de problemas: o projeto académi-
co da USP Leste. In U. E Aratjjo & G. Sastre (Orgs.). Aprendizagem baseada em problemas no ensino
superior. (pp. 101-122). Sao Paulo: Summus.

Barrows, H. S. (1986). A taxonomy of problem-based learning methods. Medical Education, 20(6), 481-486.
https://doi.org/10.1111/j.1365-2923.1986.tb01386.x

Boud, D., & Feletti, G. (2003). The Challenge of Problem-Based Learning, London: Kogan Page Limited.

Branda, L. A. (2009). A aprendizagem baseada em problemas: o resplendor tio brilhante de outros tem-
pos. In U. E Aratjo & G. Sastre (Orgs.). Aprendizagem baseada em problemas no ensino superi-
or. (pp. 205-236). Sao Paulo: Summus.

REPeC — Revista de Educagao e Pesquisa em Contabilidade, ISSN 1981-8610, Brasilia, v.12, n. 2, art. 7, p. 250-266, Apr./Jun. 2018 ‘ 264 ‘



' ep c Broadening the benefits of PBL: a “good” problem

Breton, G. (1999). Some empirical evidence on the superiority of the problem-based learning (PBL) meth-
od. Accounting Education, 8(1), 1-12. https://doi.org/10.1080/096392899331008

Brodie, 1.; & Gibbings, P. (2009). Comparison of PBL assessment rubrics. In: Proceedings of the Research in
Engineering Education Symposium, University of Melbourne, p. 1-9. Palm Cove, QLD: REES. Retrieved
from https://eprints.usq.edu.au/5480/2/Brodie_Gibbings_REES_2009_PV.pdf.

Coughlan, p.; Coghlan, D. (2002). Action research: action research for operations management, In-
ternational Journal of Operations & Production Management, v.22, n.2, p. 220-240. https://doi.
org/10.1108/01443570210417515

Decker, I. R., & Bouhuijs, P. A. J. (2009). Aprendizagem baseada em problemas e metodologia da problema-
tizagdo: identificando e analisando continuidades e descontinuidades nos processos de ensino aprendiza-
gem. In U. F. Aratjo & G. Sastre (Orgs.). Aprendizagem baseada em problemas no ensino superior.
(pp- 177-2014). Sao Paulo: Summus

Dochy, E, Segers, M., Bossche, P, & Gijbels, D. (2003). Effects of problem-based learning: a meta-analysis.
Learning and Instruction, 13, 533-568. https://doi.org/10.1016/80959-4752(02)00025—7

Dolmans, D. H. ]J. M., Snellen-Balendong, H., & van der Vleuten, C. P. M. (1997). Seven princi-
ples of effective case design for a problem-based curriculum. Medical Teacher, 19(3), 185-189.
doi:10.3109/01421599709019379

Duch, B. J. (2001). Writing problems for deeper understanding. In.: B. J. Duch; S. E. Groh & D. E. Allen. The
power of problem-based learning: a practical “how to” for teaching undergraduate courses in any
discipline. (pp. 47-53). Virginia: Stylus Publishing.

Duch, B.]J., Groh, S. E., & Allen, D. E. (2001). Why problem-based learning? A case study of institutional change
in undergraduate education. In B. ]. Duch, S. E. Groh, & D. E. Allen. The power of problem-based
learning: a practical “how to” for teaching undergraduate courses in any discipline. (pp. 3-12).
Virginia: Stylus Publishing.

Frezatti, E; Aguiar, A. B.; Guerreiro, R. (2007). Diferencia¢des entre a contabilidade financeira e a contabil-

idade gerencial: uma pesquisa empirica a partir de pesquisadores de varios paises. Revista Contabili-
dade & Finangas, (44), 9-22. Retrieved from http://www.scielo.br/pdf/rcf/v18n44/a02v1844

Hallinger, P., & Lu, J. (2012). Overcoming the Walmart Syndrome: Adapting Problem-based Manage-
ment Education in East Asia. Interdisciplinary Journal of Problem-Based Learning, 6(1). https://doi.
org/10.7771/1541-5015.1311

Hansen, J. D. (2006). Using problem-based learning in accounting. Journal of Education for Business, 81(4),
221-224. https://doi.org/10.3200/JOEB.81.4.221-224

Hmelo-Silver, C. E. (2004). Problem-based learning: What and how do students learn?. Educational psychol-
ogy review, 16(3), 235-266. https://doi.org/10.1023/B:EDPR.0000034022.16470.f3

Horngren, C. T.; Foster, G.; Datar S. M. (2000). Cost accounting. Sao Paulo: Prentice-Hall.

Hung, W. (2006). The 3C3R model: A conceptual framework for designing problems in PBL. Interdisciplin-
ary Journal of Problem-based Learning, 1(1), 6. https://doi.org/10.7771/1541-5015.1006

Jacobs, A. E., Dolmans, D. H., Wolfthagen, I. H., & Scherpbier, A. ]. (2003). Validation of a short questionnaire
to assess the degree of complexity and structuredness of PBL problems. Medical Education, 37(11),
1001-1007. https://doi.org/10.1046/j.1365-2923.2003.01630.x

Jonassen, D., & Hung, W. (2008). All problems are not equal: Implications for problem-based learning. Inter-
disciplinary Journal of Problem-Based Learning, 2(2), 4, 6-28. https://doi.org/10.7771/1541-5015.1080

REPeC — Revista de Educagao e Pesquisa em Contabilidade, ISSN 1981-8610, Brasilia, v.12, n. 2, art. 7, p. 250-266, Apr./Jun. 2018 ‘ 265 ‘



' e P c Fabio Frezatti, Daniel Magalhdes Mucci, Daiana Bragueto Martins

Majoor, G. D., Schmidt, H. G, Snellen-Balendong, H., Moust, J. C. H. & Stalenhoet-Halling, B. (1990). Con-
struction of problems for problem-based learning. In Z. Nooman, H. G. Schmidt & E.S. Ezzat (Eds.),
Innovation (pp. 114-122). New York: Springer.

Martins, D. B., & Frezatti, F. (2015). Problem-Based Learning no Ensino em Contabilidade Gerencial: Ex-
periéncia numa Instituicdo de Ensino Superior. Proceedings from Congresso USP de Controladoria
e Contabilidade. Sao Paulo, Brasil, Retrieved from http://www.congressousp.fipecafi.org/web/arti-
g0s152015/290.pdf.

Martins, D. B., & Espejo, M. M. S. B. (2015). Problem Based Learning - PBL no ensino de contabilidade: guia
orientativo para professores e estudantes da nova geragdo. Sao Paulo: Atlas.

Mettetal, G. (2001). Classroom action research as problem-based learning. In.: LEVIN, B. B. Energizing teach-
er education and professional development with problem-based learning, pp.108-120.

Milne, M. J., & McConnell, P. J. (2001). Problem-based learning: a pedagogy for using case material in ac-
counting education. Accounting Education, 10(1), 61-82. https://doi.org/10.1080/09639280122712

Miihlfelder, M., Konermann, T., & Borchard, L. M. (2015). Design, implementation, and evaluation of a tutor
training for problem based learning in undergraduate psychology courses. Journal of Problem based
Learning in Higher Education, 3(2). https://doi.org/10.5278/0js.jpblhe.v0i0.1195

Ribeiro, L. R. C. (2008). Aprendizagem baseada em problemas (PBL): uma experiéncia no ensino superior.
Sao Carlos: EQUFSCar.

Savery, J. R. (2006). Overview of problem-based learning: definitions and distinctions. Interdisciplinary Jour-
nal of Problem-based Learning. 1(1), 9-20. https://doi.org/10.7771/1541-5015.1002

Schmidt, H. G. (1983). Problem-based learning: rationale and descriptions. Medical Education, 17, 11-16.
https://doi.org/lO. 1111/j.1365-2923. 1983.tb01086.x

Schmidt, H. G., & Moust, J. H. C. (2000). Processes that shape small-group tutorial learning: A Review of Re-
search. In D. H. Evensen, & C. E. Hmelo. (Eds.). Problem-based learning: A research perspective on
learning interactions. Mahwah, NJ: Lawrence Erlbaum, pp 19-52.

Scott, K. S. (2014). A Multilevel Analysis of Problem-Based Learning Design Characteristics. Interdisciplin-
ary Journal of Problem-Based Learning, 8(2). http://dx.doi.org/10.7771/1541-5015.1420.

Sockalingam, N., & Schmidt, H. G. (2011). Characteristics of Problems for Problem-Based Learning: The
Students’ Perspective. Interdisciplinary Journal of Problem-Based Learning, 5(1). Available at: http://
dx.doi.org/10.7771/1541-5015.1135

Stanley, T., & Marsden, S. (2012). Problem-based learning: Does accounting education need it?. Journal of
Accounting Education, 30(3), 267-289. https://doi.org/10.1016/j.jaccedu.2012.08.005

Van Berkel, H. J., & Schmidt, H. G. (2000). Motivation to commit oneself as a determinant of achievement in
problem-based learning. Higher Education,40(2), 231-242. https://doi.org/10.1023/A:1004022116365

Wright, S. L.; Smith, M.; & Duncan, M. (2011). Student perceptions and experiences of problem-based learn-
ing in first year undergraduate sports therapy. In.: DAVIES, J.; GRAAFE E.; KOLMOS, A. (Eds.). PBL
across the disciplines: research into best practice. Aalborg University Press, pp. 92-105.

Zwaal, W., & Otting, H. (2015). Aligning principles and practice in problem-based hospitality manage-
ment education. Journal of Hospitality, Leisure, Sport & Tourism Education, 16, 22-29. https://doi.
org/10.1016/j.jhlste.2015.01.001

REPeC — Revista de Educagao e Pesquisa em Contabilidade, ISSN 1981-8610, Brasilia, v.12, n. 2, art. 7, p. 250-266, Apr./Jun. 2018 ‘ 266 ‘



