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Abstract

This study explores the influence of problem-based learning (PBL) on the learning outcomes
of accounting students. The participants in this study were sophomore accounting students
enrolled in an intermediate accounting course. We adopted a pre-test/post-test design in
conjunction with a questionnaire survey. Our results show that the learning outcomes of
students in the PBL accounting course (experimental group) were superior to those in the
control group. Further analysis revealed that male students improved more than female
students, and that the improvements of the male students who had passed the preliminary
accounting exam were more pronounced than those who had not passed. In the after-class
survey, students in the experimental group reported that PBL encouraged self-direct learning,
and promoted their ability to think and learn independently. This study adds to the empirical
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literature related to the application of PBL in accounting education and presents five
suggestions to facilitate further research in such applications.

Keywords: Problem-based Learning, Learning Outcomes, Experimental research,

Accounting Course
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1. Introduction

Accounting educators and practitioners have been calling for reorientation in the content and
delivery of accounting curriculum (AAA, 1986; AECC, 1990; AICPA, 1999; Wells, 2011).
Their response has suggested that accounting students should be encouraged to be more
active and independent and prepare themselves for lifelong learning. They also pointed out
the need for a shift in the design of accounting curriculum from content-based to
competency-based.

One possible response to calls for reform would be the adoption of problem-based learning
(PBL). Milne and McConnell (2001) and Johnstone and Biggs (1998) both advocated the
incorporation of PBL into accounting education.

Unlike traditional teacher-led instruction, PBL places the primary emphasis on active learning.
Through teamwork, students collectively gather, interpret, and analyze data as they seek
answers and construct their own meaningful knowledge systems. PBL moves beyond
knowledge-oriented teaching by emphasizing competence-oriented teaching with the aim of
enhancing independent-learning abilities, teamwork, and the integration of knowledge as well
as problem-solving skills, critical thinking, and lifelong learning capacity. PBL emphasizes
situational teaching (contextual learning) based on lesson plans designed to expose students
to actual problematic situations. Students can then learn how to integrate knowledge into their
analysis and solving problems endeavors (Yang, 2012).

This study attempts to investigate the relationship between the PBL method and learning
outcomes in an accounting course. Our objective in this exploratory study was to compare
traditional teaching methods with the PBL method using an experimental design.

Unlike previous studies (Stanley and Marsden 2012; Giguere, 2006; Milne and McConnell,
2001), we adopted an experimental approach with pre-tests and post-tests in conjunction with
an open-ended qualitative questionnaire to explore the effects of PBL on students’ learning
outcomes. This approach using objective exam scores to gauge learning outcomes in
conjunction with the subjective views of the students is rare in existing research. We therefore
administered an after-class questionnaire survey to elucidate the subjective feelings of
students and their degree of acceptance for this form of teaching.

Our results demonstrate that the learning outcomes of students in the PBL accounting course
(experimental group) were superior to those in the control group. Further analysis of student
attributes revealed the improvements of male students were more pronounced than those of
female students, and male students who had passed the elementary accounting review exam
improved more than those who had not passed. In the after-class survey, students in the
experimental group reported that PBL encouraged self-direct learning, and promoted their
ability to think and learn independently.

This work makes two major contributions: (1) We add to the empirical literature on the
application of PBL to accounting education by providing an example using objective test
scores in conjunction with subjective questionnaires for the assessment of learning outcomes;
(2) Based on student perceptions of PBL, we offer specific suggestions of importance to
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future researchers.

The remainder of this paper is organized as follows: Section 2 provides a review of the
literature related to learning outcomes, the application of PBL to accounting education, and
the formulation of our hypotheses in this research. Section 3 describes the research method,
including the experiment design and survey on the perceptions of PBL students and the
results are presented in Section 4. Section 5 summarized and concludes the study.

2. Literature review
2.1 Teaching Models of PBL

Barrows (1985) described how the basic model of PBL involves a teacher giving students a
series of problems based on a particular theme. The students then engage in self-study via
situated learning before participating in group discussion, or engage in group discussion to
achieve consensus prior to self-study. Teacher-student discussion is used to deepen the
understanding of at the individual level before sharing the results with other groups during
class (Barrows, 1985; Barrows and Tamblyn, 1980).

Researchers have proposed modifications to PBL model based on their personal opinions or
individual circumstances; however, even these modifications tend to follow the underlying
principles upon which the PBL model was devised. Breton (1999) implemented a 10-step
problem solving methodology while Tan (2003) used a 7-step PBL process. Although PBL
follows many different processes in a course or curriculum (Debessay, 2003), its
implementation must take into consideration teaching skills, familiarity with the PBL model,
conciseness and feasibility, as well as investment time and other factors. Stanley and
Marsden (2012) developed FRIDE (see Table 1), a model that uses a five-step
problem-solving process to make it easier for students through shared discussions, listening
exercises, encouraging respect for the ideas of peers, and interaction with fellow team
members. This approach is suitable for students new to PBL and helps them to improve their
communication and problem-solving skills, as well as enhancing their learning outcomes
(Stanley and Marsden, 2012).

Hong (2004) argued that the choice of teaching mode is contingent on student ability and the
depth of the problem. PBL is effective because teachers are able to combine various teaching
methods and strategies within the system. Teachers should seek to tailor PBL teaching
methods according to specific educational goals (Barrows, 1985; 1986; 1996). Using
Barrow’s PBL model as a framework, Hong (2001; 2004) sought to achieve the advantages of
traditional teaching by developing a hybrid PBL model. His model has operation processes
such as student self-study; small panel discussions, discussions with teacher, small panel
reconvene, and class discussions in groups.

2.2 PBL and Learning Outcomes

A number of empirical studies have documented the outcomes of using PBL in the field of
accounting to improve problem-solving abilities. Strobel and van Barneveld (2009) used the
meta-analysis in a review of eight studies dealing with the outcomes of PBL versus
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traditional teaching approaches. They established four categories based on the assessment of
learning outcomes: (1) Non-performance, non-skill-oriented and non-knowledge-based
assessment (2) knowledge assessment (3) performance or skill-based assessment (4) mixed
knowledge and skill-based assessment.

Table 1. FIRDE PBL Approach®

Step Action

Facts Define the problem, gather Facts and ask relevant probing questions
Ideas Generate Ideas and consider alternatives

Research Research each issue pertaining to the problem

Decide Collaborate, share ideas and make a Decision

Execute Communicate the decision to the client and/or Execute the chosen option

Note (a): Stanley, T. and Marsden, S. 2012. Problem-based learning: Does accounting
education need it? Journal of Accounting Education, 30, p. 273

Strobel and van Barneveld (2009) indicated that PBL is positively associated with learning
outcomes in the first category of the assessment, including measures of student satisfaction.
Vernon and Blake (1993) found that PBL is significantly superior to the traditional teaching
method with regard to program evaluations. They found PBL students were less prone to
depression, anxiety, hostility and somatic complaints than were their traditional counterparts.

In the second category, the knowledge assessment includes short-term knowledge acquisition
(i.e., true/false questions, multiple choice questions) as well as long-term knowledge
retention (i.e., short answers, essay questions, and free recall). Although the previous studies
of knowledge assessment produced mixed results, Gijbels et al. (2005) claimed that
traditional teaching methods favor short-term knowledge, while the PBL appears to be more
effective in the long-term retention of knowledge and know-how (Strobel and van Barneveld,
2009).

The relationship between PBL and learning outcomes is significant and positive, particularly
when using standardized rating scales for the evaluation of student performance (Gijbels et al.,
2005; Strobel and van Barneveld, 2009). This does not appear to vary whether the evaluations
are made during or at the end of the term by the supervisor (performance or skill-based
assessment), or if the students are assessed by the oral examinations or case-based
examinations (mixed knowledge and skill-based assessment).

Breton (1999) divided 49studentsintoa control group and an experimental group and then
used questionnaires to perform statistical analysis comparing traditional teaching methods
and PBL. Those results suggest PBL can lead to learning outcomes superior to those achieved
using traditional teaching methods. PBL has also been shown to promote life-long learning.
Breton (1999) offered support for the hypothesis that in an accounting education context,
PBL methods produce academic results superior to those achieved using traditional lectures.
He also provided evidence suggesting that PBL students were cognizant of having acquired
knowledge and abilities which they expect will eventually be even more useful over the
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long-term. In 2000, Giguere (2006) implemented PBL in a cost accounting course, in which it
was found that the learning outcomes of PBL students were significantly better than those of
students using the conventional approach to cost accounting (as rated using semester grade
point averages).

Milne and McConnell (2001) adopted PBL in accounting education, using a case study
approach as an incentive for students to acquire new knowledge in order to grant them the
freedom to learn and develop on their own, and in so doing promote their independent
learning ability. In a case discussion of foundation courses in accounting information systems,
Heagy and Lehmann (2005) performed an investigation into the use of PBL using high school
graduates as well as students still enrolled in school. No significant differences were observed
between traditional or PBL teaching pedagogies with regard to learning results. It was also
pointed out that PBL does not necessarily adversely affect access to basic knowledge and
tends to promote the satisfaction of learners.

Stanley and Marsden (2012) adopted a novel Accountancy Capstone unit. From
the562students enrolled over seven semesters, 481 filled out questionnaires. The quantitative
and qualitative data collected from these questionnaires revealed that these students generally
found PBL to be effective, particularly in terms of developing skills in questioning, teamwork,
and problem solving.

Despite these findings and the widespread use of PBL, it was found that experimental
research on the application of PBL to accounting education is very limited, particularly with
regard to outcomes. To the best of our knowledge, only two studies used experimental
methodology in this area (Heagy and Lehmann, 2005; Breton, 1999).

Through the implementation of PBL, collaborative learning can be used to guide students in
the gathering of information pertain to the situational learning. This also helps to teach
students the importance of listening and respecting the opinions of others while developing
communication and problem solving skills. Through guided participation, students learn to
organize a variety of learning resources and acquire the ability to deal with complex issues
similar to those they are expected to face in the future. As such, PBL can be considered a
method that puts situational learning into practice. In this manner, students obtain
professional knowledge in accordance with the conceptual framework of accounting and
develop a deeper expertise in the basics of accounting. Based on the above discussions, we
propose the following hypothesis:

H;: PBL can improve the learning outcomes of accounting students more than the traditional
teaching method.

3. Research method
3.1 Participants

This study investigated the impact of PBL on teaching outcomes for 133 sophomore
accounting students divided into two groups as subjects in a teaching experiment. Two
second-year accounting classes were selected from a private university in northern Taiwan.
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Class A consisted of 55 students and functioned as a control group who received lessons
based on traditional teaching methods. Class B consisted of 60 students and functioned as the
experimental group who received PBL-based instruction. The Intermediate Accounting
(Accounting II) course in this study was extended from Elementary Accounting (Accounting
I). Both of these are required courses for all accounting students. The period of the
experiment spanned 18 weeks throughout the first semesters of 2011 and 2012. Students in
both groups spent four hours per week on the course. Among the total of 115 individuals, 89
were female. A total of 59 students had passed the review exam in elementary accounting,
while 56 students did not. Only 25 students had work-study experience, and 47 students have
experience with writing reports.

3.2 Experiment Design

We adopted a pre-test/post-test design with a control group. For the first eight weeks of the
experiment, the two groups of students took the same course on Intermediate Accounting
using the same teaching method with the same schedule. Students in both groups were given
a midterm exam in the ninth week to evaluate the progress of students in the acquisition of
accounting knowledge in the two groups. The midterm exam paper was collaboratively
designed by the two participating teachers. These exam results were used to determine
whether there was a significant difference between the groups with regard to an
understanding of course content related to intermediate accounting.

In the second half of the experiment, the two groups were taught the same content using
different teaching methods. On the 18" week (the final week of the semester), both groups of
students took the same final exam designed by an independent third party (an accounting
teacher). This made it possible to observe differences in learning outcomes between the two
groups. During the period of the experiment (from the 10th - 17th weeks), the students in
Class B (PBL group) were divided into eight groups, each consisting of six to eight students.
According to Lohman and Finkelstein (2000), this is considered the optimal size for learning
groups of this type.

According to Duch (2001), the problems used for PBL are easily adapted from the cases in
textbooks. Thus, we did not completely design the experimental lessons based on situational
problems. Instead, we revised essay questions and cases from each unit in the existing
textbooks on Intermediate Accounting. This led to three major themes, for which we designed
four problems each. Thus, our modified problems also conformed to the principles of PBL.

This study sought to develop a problem-solving process that was easy to remember;
particular considering that this was our students’ first exposure to PBL. Thus, we adopted the
mutatis mutandis procedures proposed by Stanley and Marsden (2012) FIRDE as well as the
first operational process of Hong’s (2001; 2004) model. The PBL students attended two
sessions of the course each week, with each lesson lasting 110 minutes, including a
10-minute break. For the sake of integration, we planned three major activities for
problem-solving: lecturing, group discussion, and class discussion. Details related to each
step are compiled in Table 2. Details related to each step are compiled in Table 2.
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3.3 Variables

Dependent Variables: Learning outcomes were measured either by the change in the test
scores achieved in the midterm and final examinations, or percentage difference between
pre-test and post-test scores.

Independent Variable: Teaching method was represented using a dummy variable in which the
experimental group was identified as 1 and the control group as 0. The effect of teaching
method on learning outcomes was expected to be positive (i.e., a more pronounced
improvement in the learning outcomes of the experimental group than the control group).

Control Variable:

(1) Gender: Several studies have identified differences between men and women regarding
their willingness to seek feedback (Fletcher, 1999; Roberson et al., 2003; Opdecam and
Everaert, 2012; Zhang et. al, 2012).

(2) Elementary Accounting Review Exam Passed (EAREP): Opdecam and Everaert (2012)
used the exam scores of the students prior to the experiment as a measure of their ability in
accounting. Accordingly, we used whether the student passed the Elementary Accounting
Review Exam as an indication of the students’ knowledge related to elementary accounting.

(3) Average Grade before Midterm (AVGBM): This variable was calculated by averaging
students’ scores on the three tests prior to the midterms of Accounting II. We used this to
indicate the average learning performance of the students prior to the experiment.

(4) Grade Variation (GRDVR): This variable was calculated using the variation coefficient of
the scores on the Elementary Accounting Review Exam as well as the three tests prior to the
midterms. We used this to measure the discrete learning ability of the students before the
experiment as an indication of stability in their learning performance.

(5) Work Study Experience (WSEXP) and Writing Report Experience (WREXP): Students
with work study experience or experience with writing report tend to be more sophisticated
and present a higher degree of socialization, which makes their opinions more diversified.
During PBL, these individuals are more likely to express distinctive ideas, participate actively
in discussions, and/or be more knowledgeable regarding where to the find information
required to solve problems (Zhang et al., 2012). All of the skills help to improve learning
outcomes; therefore, we included them as the control variables in this study.

3.4 Perceptions of PBL Students

To explore the lasting effects of PBL on accounting students, we administered a
post-experiment survey of students in the experimental group six months after the experiment
and obtained 52 valid responses. The survey consisted of two sections: declarative statements
to evaluate student impressions related to the PBL course and open-ended questions to collect
comments and suggestions regarding the implementation of PBL in the Intermediate
Accounting course.
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Table 2. The Process of PBL Applied to Intermediate Accounting

Stanle L
and Y Hong model 1~ Activities _
of this Explanation

Marsden  (2001,2004) g qv?

(2012) y
Facts Lecture The teacher explains the key concepts in the theme
with a focus on the definition of assets, conditions
for asset recognition, and asset valuation in the
IFRS framework.

Facts Student Self-direct  Each student group should collect and read data

Ideas self-study ed learning related to the topic assigned by the teacher. The

teacher will provide students channels to access

Research and gather reference data, including books of

Intermediate Accounting, IFRS international
standards, monthly journals of accounting studies,
and IFRS websites established by the Big Four.

Research Small panel First Members in each group should meet once a week
discussions session of  to discuss what they have collected and their

before-clas preliminary answer to the discussion topic.
s
discussion

Research Discussion Discussion The teacher should discuss with the next reporting
with the with the group one week in advance to help them identify
teacher teacher and solve problems, and organize their answers

into materials that conform to the learning
objective and content.

Research Student Second Members in each group should discuss again what
self-study session of  they have learned from an earlier discussion with
small panel before-clas the teacher. The goal of this discussion session is to
reconvene S make sure that all members have sufficient

discussion  understanding of the learning theme and prepare
the materials to report in class.

Decide Class Class Each group has to present a report at the scheduled

Execute discussions by presentatio time and date. The group leader will serve as the
group; n moderator, and each member has to report their

part on the stage. Their report should cover the
problem their group is responsible for, the concepts
or knowledge they have previously learned, new
concepts or knowledge they learn this time,
solution to the problem, difficulties encountered,
and findings.

Group During class report, non-reporting groups have to

inquiry propose questions about the topic or the content of

the report. The reporting group has to answer each
question. The teacher will provide supplementary
information if their answer is inadequate.

Note (a): mutatis mutandis steps of the three major activities: lecturing, group discussion, and
class discussion. They are integrated by the authors.
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3.4.1 Post-class Impressions Assessed Using Statements

This consisted of 7 statements to be rated using a scale from 1 to 7 (1 for strongly disagree
and 7 for strongly agree). These statements were meant to measure the post-class perceptions
of participants learning outcomes. Each respondent could assign a score ranging from a low
of 7 to a high of 49. The expected score was 28. The Cronbach’s alpha coefficients were
0.704 respectively. The value exceeded 0.70, which indicates a high degree of reliability.

3.4.2 Open-ended Questionnaire

This section included three questions. Content analysis was applied to the students’ responses
in order to identify key phrases in their answers to each question.

Question 1: What is the main factor that makes PBL suitable for application in the
Intermediate Accounting course? What is the main factor that makes it unsuitable?

Question 2: What are the main strengths and main weaknesses of the PBL course you took
last semester?

Question 3: How could the PBL course be further improved?
4. Results
4.1 Descriptive Statistics

Panel 1 in Table 3 lists the descriptive statistics of the experimental and control groups with
regard to the pre-test, post-test, score differences, percentage of score differences, average
grade before midterm(AVGBM), Grade variation(GRDVR), gender, including Q1, Q3,
median, maximum, minimum, average, and standard deviation. The QI, Q3, median,
maximum, and minimum of the pre-test scores of the two groups shows that they do not
differ significantly, and no skewness is apparent.

The mean pre-test scores are as follows: PBL group (experimental) 56.36 (S.D. =10.75) and
Control group 56.55 (S.D. =12.46). Following completion of the experimental instruction, the
mean post-test scores are as follows: PBL group (experimental) 69.82 (S.D. =16.03) and
Control group 66.15 (S.D. =20.63). The mean AVGBM scores are as follows: PBL group
(experiment) 73.33 (S.D. =16.51) and Control group 84.92 (S.D. =17.53). The mean GRDVR
scores are as follows: PBL group (experimental) 31.93 (S.D. =13.14) and Control group
33.06 (S.D. =28.27).

4.2 PBL and Learning Outcomes
4.2.1 Mann-Whitney test

Panel 2 in Table 3 presents Mann-Whitney test results in the form of pre-test scores', score
differences, and percentage of score differences between the two groups. As the score
difference may not conform to the normal distribution assumption, the nonparametric
Mann-Whitney test is more appropriate to adopt for the sound analysis. The results indicate

"'We thank an anonymous referee for suggesting this as an analysis method.
144 ajfa.macrothink.org



ISSN 1946-052X

\ M ac roth i “k Asian Journal of Finance & Accounting
A Institute™ 2016, Vol. 8, No. 2

that the difference in pre-test scores is not significant. This suggests that no significant
differences existed between the two groups with regard to accounting knowledge prior to the
experiment.

However, after the experiment, significance differences were observed with regard to the
extent of improvement, which validates our hypothesis. The difference in scores shows only
the absolute difference between the data obtained in the two periods, whereas the percentage
of score difference standardizes the base period (midterm exam) using the same frame of
reference, thereby eliminating the size-effect and thus enabling a comparison of the
magnitude of difference based on this standard.

Meanwhile in the panel 1 of Table 3, for the PBL and the control group, respectively, the
mean of the score difference is 13.46 (S.D.=12.90) and 9.6 (S.D.=12.63), while mean of the
percentage of score differences is 23.88% (S.D. =25.26) and 16.98% (S.D. =23.59).
Mann-Whitney results show the significant difference between the PBL group and control
group in term of the score difference and percentage of score difference. This implies that the
adoption of PBL can have a significant influence on learning outcomes.

4.2 PBL and Learning Outcomes
4.2.1Mann-Whitney test

Panel 2 in Table 3 presents Mann-Whitney test results in the form of pre-test scores, score
differences, and percentage of score differences between the two groups. As the score
difference may not conform to the normal distribution assumption, the nonparametric
Mann-Whitney test is more appropriate to adopt for the sound analysis. The results indicate
that the difference in pre-test scores is not significant. This suggests that no significant
differences existed between the two groups with regard to accounting knowledge prior to the
experiment.

However, after the experiment, significance differences were observed with regard to the
extent of improvement, which validates our hypothesis. The difference in scores shows only
the absolute difference between the data obtained in the two periods, whereas the percentage
of score difference standardizes the base period (midterm exam) using the same frame of
reference, thereby eliminating the size-effect and thus enabling a comparison of the
magnitude of difference based on this standard.

Meanwhile in the panel 1 of Table 3, for the PBL and the control group, respectively, the
mean of the score difference is 13.46 (S.D.=12.90) and 9.6 (S.D.=12.63), while mean of the
percentage of score differences is 23.88% (S.D. =25.26) and 16.98% (S.D. =23.59).
Mann-Whitney results show the significant difference between the PBL group and control
group in term of the score difference and percentage of score difference. This implies that the
adoption of PBL can have a significant influence on learning outcomes.
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Table 3. Descriptive Statistics for Univariate t-test

Panel 1 : Descriptive Statistics

Min Q1 Median Q3 Max Mean S.D.
Pre-test scores 18.00 49.00 58.00 64.00 84.00 56.46 11.62
PBL 26.00 51.00 59.00 63.00 76.50 56.36 10.75
Control 18.00  48.25 58.00 65.75 84.00 56.55 12.46
Post-test scores 15.00 56.00 68.00 83.00  100.00 67.90 18.58
PBL 25.00  59.00 69.00 83.00 97.00 69.82 16.03
Control 15.00 53.50 67.00 83.50  100.00 66.15 20.63
Score ditferences® -18.00 1.00 12.00 21.50 35.00 11.44 12.85
PBL -15.00 3.00 16.50 22.50 35.00 13.46 12.90
Control -18.00 0.00 9.75 20.00 34.00 9.60 12.63

Percentage, of score
differenc%sb -41.86 2.33 19.15 38.46 78.38 20.24 24.79

PBL 4186  6.02 2683 4255 7838  23.88 2526
Control 3846 0.00 1471  33.67 6400 1698  23.59
AVGBM" 000 6833  83.67 9400 10000 7938  17.95
PBL 41.17 59.83 7783  84.83 9800 7333 1651
Control 000 79.58 8934  97.17 100.00  84.92  17.53
GRDVR" 772 2211 2784 3782 22361 3252 2226
PBL 1207 2211 3252 3971 6838 3193  13.14
Control 772 2152 2711 3693 22361  33.06 2827
Gender 0.00  1.00 1.00 1.00 1.00 0.77 0.42
PBL 0.00  1.00 1.00 1.00 1.00 0.80 0.40
Control 0.00  1.00 1.00 1.00 1.00 0.75 0.44

Panel 2 . Mann-Whitney U Test

Mean Median Mann-Whitney U ZStatistic® p-Value

Pre-test

PBL 57.16  59.00

Control 5877 58.00 3144.00 -.258 797
Score differences*

PBL 63.41 16.50 .

Control 53.04 975 3182.50 -1,66 096
Percentage,of score
differences

PBL 64.48 26.83 -

Note (a): It’s for the difference of two classes: difference between final and midterm grades
(i.e., final minus midterm).

(b): It’s for the difference of two classes: percentage difference between final and midterm
grades (i.e., final minus midterm, divided by midterm grade).

(c) AVGBM: represents the average scores in the 3 tests before the mid-term exam of
intermediate accounting.

(d) GRDVR: represents the variation coefficient of the scores on the elementary accounting
review exam and the 3 tests before the mid-term exam of intermediate accounting.

(e) It denotes * p < 10%, ** p < 5%, *** p <1%.
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Sample size is 55 for PBL group and 60 for Control group.
4.2.2 Regression Analysis and Learning Outcomes

Panel 1 in Table 4 presents our regression analysis of the learning outcomes. Both by
percentage of score difference and score differences as the dependent variable, our results
indicated that PBL can have a significant and positive effect on learning outcomes. In other
words, the adoption of PBL improved student performance in Accounting II, which our
hypothesis that PBL-based lessons could improve the learning outcomes of accounting
students.

In addition, female students displayed learning achievements superior to those of their male
counterparts. Furthermore, students that had passed the Elementary Accounting Review
Exam outperformed those who had not passed. In terms of the interaction effects between
PBL and student attributes, our results revealed that gender moderates the relationship
between PBL and learning outcomes (/=-2.006, p<0.05) under the learning outcome
measured by the percentage of score differences.

We then segmented the data according to gender and investigated the influence of PBL on the
learning outcomes in the two groups (see Panel 2 in Table 4). Our results indicate that the
positive effects of PBL are more apparent in the learning outcomes of male students than that
of female students (/=2.297; 2.120, p<0.05), regardless of whether we used percent difference
or score difference. Furthermore, the positive effects of PBL are more apparent among male
students that had passed the Elementary Accounting Review Exam than those who had not
(=2.202; 3.072, p<0.05).

4.3 After-class Perceptions Based on Student Statements

We distributed qualitative after-class surveys to students in the experimental group in order to
capture their subjective impressions and their degree of acceptance toward PBL
implementation. The survey consisted of two sections: declarative statements to evaluate
student impressions related to the PBL course and open-ended questions to collect comments
and suggestions regarding the implementation of PBL in the Intermediate Accounting course.

Three key elements were used for the categorization of responses to the questionnaire: 1)
encouragement of self-directed learning, 2) promotion of independent thinking, and 3)
gaining professional knowledge. Table 5 presents the average scores indicating, except for
gaining professional knowledge, encouragement of self-directed learning (=7.80; 6.09,
p<0.001) and promoting independent thinking (=7.35; 3.54,3.54 p<0.00) are statistically
significant, that is students believe that the PBL method helped them to develop a desire for
self-directed learning and independent thinking. The responses to the open questions from
PBL are extracted and summarized in the Appendix 1.
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Table 4. Learning Outcome Differences

Panel 1 : The overall sample

Percentage of score differences

Score differences

Variable® LS-value  t-value® VIF L-value t-value® VIF
Intercept -0.020 -0.236 -1.157 -267

PBL 0.313 25757 17.755 13.161 2.109" 7.617
Gender 0.131 17117 2.178 8.240 1.992%* 2.390
EAREP 0.200 3.0647  2.253 10.750  3.211%** 2.194
AVGBM" -0.016 0203 3.237 -.064 -015 3.512
WSEXP 0.029 0.358  2.431 528 124 2.465
WREXP -0.021 10293  2.512 -.269 -.072 2.621
PBLxGender 20226 -2.006"  6.339 -4.968 -.998 3.890
PBLXEAREP -0.156 -1.612  3.969 12209 -2.064%* 6.488
PBLxAVGBM 0.038 0.364  3.895 3.208 572 4.023
PBLxWSEP 0.035 0318  2.729 1.228 216 2.764
PBLXWREXP -0.008 -0.084  3.856 -220 -.043 3.936
F° 23137 26317

N 115 115

R’ 0.198 0.224
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Panel 2 : Subsample by gender (with no interaction between PBL and control variables)

Percentage of score differences Score differences

Female Male Female Male

Variables® Lvalue  tvalue VIF Lvalue  tvalue VIF Svalue  tvalue® VIF Svalue tvalue® VIF

Intercept 0.093 1.478 0.089 1.015 5.172 1.494 2475 0.593
PBL 0.041 0.724  1.379 0.235 22977 1.396 1.069 0342  1.482 10312 2.120%*%  1.396
EAREP 0.102  1.931* 1.175 0.226 2202  1.429 6.796 24717  1.145 14986  3.0727"  1.429

AVGBM® 0.043 0.733  1.284 -0.161 -1.596  1.355 3.577 1.134  1.330 -5.734 -1.196  1.355

WSEXP 0.075 1.330 1.035 -0.349 -1.988" 1.202 2.256 0.762 1.045 -15.279 -1.826" 1.202
WREXP 0.001 0.013 1.249 -0.107 -1.128 1.162 1.036 0.349 1.282 -4.597 -1.020 1.162
F* 1.773 4.802"" 2132 57277

N 89 26 89 26

R 0.097 0.546 0.118 0.589

Note (a): Variable definition: PBL (1 for experimental group, O for control group), Gender (1 for
female, 0 for male), EAREP (1 for passed, 0 for failed), AVGBM (average scores in the 3
tests prior to mid-terms), WSEXP: (1 for students with work-study experience, 0 for none),
and WREXP (1 for students with written reports experience, 0 for none).

(b) We attempt to use grade variation (GRDVR) in place of average grade (AVGBM) in the
regression model. Unfortunately, the result is not statistical significance and its VIF value of
the GRDVR is 10.257, greater than 10. Therefore, we exclude the GRDVR variable from
the regression model.

(c) It denotes * p < 10%, ** p < 5%, *** p < 1%.
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Table 5. PBL Students’ Perceptions about Learning Outcomes

STATEMENTS Total® Mean S.D.  tvalue®

Panel 1. Encouraging self-directed learning

.1. PBL helps my Qevelopment of lifelong and 257 4.94 085 780"
independent learning abilities.

2. PBL has 1n(?reased thg amount of time and effort [ 267 513 134 609"
spend on reading financial accounting books.

Panel 2: Promoting independent thinking

1. PBL allows me to have more critical thinking and -
judgment about IFRS issues. 261 >.02 100735

2. Through group d1scpssmn in PBL, I get to know 735 452 106 354
people who share my interests.

3.PBL 'allows me to have 'the pleasure of learning 234 450 102 354"
something outside professional knowledge.

Panel 3: Gaining more professional knowledge
1. PBL increases my interest in accounting studies. 216 4.15 0.83 1.34
2. PBL reduces my stress from learning accounting. 197 3.79 1.14 -1.34

Note (a): Using 7 points of the Likert Scale (7=strong agreement, 6=agreement, 5 = less agreement, 4

= inconclusive, 3 = less disagreement, 2 = disagreement, 1 = strong disagreement) , The total

scores is the sum of the response score from the 52 students
(b) It denotes *:p< 10%, **: p < 5%, ***: p <1%.
Sample size is 52.

5. Conclusion and suggestions

This study addressed the reforms called for by accounting professionals and practitioners of
accounting education to improve the quality of accounting education. We employed an
experimental approach to the study of PBL within the context of a course on Intermediate
Accounting at the University level. The PBL teaching mode used in this study was a
combination of FIRDE, proposed by Stanley and Marsden (2012), and Hong’s (2001) PBL
operation mode. Our findings indicate that PBL can significantly improve learning outcomes.
Gender was shown to influence learning outcomes as was whether the student had passed the
Elementary Accounting Review Exam. The improvements of male students were more
pronounced that than those of female students. Furthermore, male students that had passed
the Elementary Accounting Review Exam performed better than those who had not.

In a post-class survey applied to the experimental group, we examined the impressions of
students with regard to PBL. Our results demonstrate the ability of PBL to encourage
self-directed learning, promote independent thinking, and facilitate the acquisition of
professional knowledge. In fact, by picking up IFRS accounting issues, students benefited
greatly from the cultivation of independent thinking and judgment as well as problem-solving
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abilities. The profession of accounting requires of its employees the ability to identify
problems, seek information, make decisions, and acquire documentation. PBL learning
appears to be right on target in helping students develop the skills that will enhance their
future competitiveness in the workplace.

In the following, we provide concrete suggestions for accounting educators wishing to apply
PBL to a curriculum in accounting, or for researchers interested in the implications of PBL
for future study:

(1) Provide sufficient explanations about PBL prior to implementation.

(2) Use lecture-based and PBL approaches alternately and adjust the teaching approach
according to the feedback from students.

(3) Use real-world problems moving from easier to harder. Guide students in the
identification of problems and seek to induce their interest in order to reduce their resistance
to this new approach.

(4) Use one example topic to familiarize students with the steps of PBL. Give students more
time for preparation and discussion, and reduce the frequency of reporting to an appropriate
level. Build an online sharing platform that provides references for problem discussion.

(5) Use diverse evaluation methods, including teacher assessment, student self-evaluation,
and peer evaluation. Tests can be essay questions or exercises of practical problems.

Despite our careful research design and analysis methods, a number of inherent limitations
may affect the generalizability of our findings. First, the experiment and control groups were
taught by two different teachers, while the grading standards were the same. Thus,
interference effects may not have been completely eliminated. Then, the content of the
after-class PBL questionnaire was developed and modified based on multiple discussions and
consultations with other experienced teachers of the intermediate accounting course with
little or no guidance from the literature on PBL. Finally, this study is a preliminary
exploration into the application of PBL to intermediate accounting courses in Taiwan.
Although the initial conclusion is that PBL enhances the learning outcomes of intermediate
accounting courses, there may also be other factors that warrant further investigation. Any
interpretation of our study results should be done with caution due to the lack of generalizability
to other courses or other education systems in other countries.
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Appendix 1. PBL Students’ Responses to Opened-Questions regarding Learning Outcomes

Panel 1: Encouraging self-directed learning

1. 1. PBL encourages us to be active learners. It enables us to acquire more accounting
concepts than we could from books and it did not matter whether these concepts were
highly important or not.

2. PBL enables us to use logic to think and learn, so we can gain a deeper impression of
the learning material.

3. Everyone is responsible for motivating themselves to preview themes, divide up the
labor, and learn how to prepare reports.

4. This innovative method of learning increased learning pleasure.

Panel 2: Promoting independent thinking

1. PBL is suitable for many IFRS issues. It facilitates independent thinking.

2. PBL allowed me to gain a deeper understanding of accounting procedures. I learned
how to gather data to solve problems, rather than simply doing textbook exercises.

3. PBL gave me a clearer understanding of the definitions, and enabled me to escape the
conventional way of learning through the repetition of exercises.

Panel 3. Gaining more professional knowledge

1. Using PBL, I gained a deeper understanding of Intermediate Accounting content,
rather than just to prepare for exams.

2. It appears easier to learn from practical, real-world cases.

3. Using PBL, I am motivated to look up international bulletins and related

extracurricular books to obtain the data that I need. This makes the learning more
in-depth and gives me a much better understanding of the blind spots I encounter.

Sample size is 52.
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