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ABSTRACT

Decision making skill is deemed to be a key feature of the nurse’s role in today’s health care organizations. Thus, educators
should use innovative teaching strategies that grow students’ competence in problem-solving and decision making skills like
problem-based learning (PBL). The aim of this study is to determine the effect of problem-based learning on nursing students’
decision making skills and styles. A quasi-experimental research design was utilized. The sample consisted of 84 students
from the fourth year in the Faculty of Nursing, Minia University. Two tools were used: Nursing Students’ Decision Making
Skills Scale and Nursing Students’ Decision Making Style. This study revealed that the mean scores of decision making skills
in the study group students increased before and after applying PBL (before: 71 + 8.5, after: 116.3 + 10.4) with a statistical
significant difference (p = .001). There was no statistical significant differences between the study and control groups (p = 1.000)
before intervention. The most dominant decision-making style among the study and control groups in relation to before and after
applying PBL was a behavioral decision style with no statistical significant differences. This study concluded that using PBL has
a curial role in developing and improving nursing students’ decision making skills; however, it has no effect on decision-making
style.
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1. INTRODUCTION
Many of the current graduates still lack many skills like
communication skills, creativity, analytical and critical think-
ing skills, problem-solving skills and decision-making skills.
Therefore, there is a sturdy requirement of higher education
institutions to focus on training future graduates to be more
adaptable to the community needs, as well as to match be-
tween graduates’ skills and the prerequisite skills for their
future career.[1]

In traditional education, teaching is only oriented toward
clarification, explanation, demonstration and evaluation; this
was not an effective manner to develop and improve cog-

nitive skills and abilities of students.[2] In contrast, many
challenges around the world need students who will be future
citizens who will not only build their knowledge capacity
but also will develop higher thinking skills such as critical
thinking, problem solving, and decision making.[3]

Sequentially, a decisive component of the healthcare work-
force fosters the nursing profession and deals efficiently and
effectively with changes in the healthcare environment.[4, 5]

Thus, to keep pace with the rapid healthcare environment
changes, the nurse educators ought to continuously appreci-
ate, review and update the educational curricula, strategies,
and programs utilized to educate the new generation of nurs-
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ing students. In addition, using innovative teaching strate-
gies can improve the development of higher level of nursing
students’ cognitive skills such as critical thinking, communi-
cation skills, clinical reasoning skills, problem solving skills,
and decision making skills.[6–8]

One of the most common innovative teaching strategies
which are associated with the large body of literature that
comes out of medical education is PBL (problem-based
learning).[9, 10] PBL is an inquiry based method like student-
centered approach that guides students to find the best so-
lutions of real-world problems through cooperative group
work.[11]

1.1 Review of literature
PBL is a small group teaching method that was developed to
help learners acquire the knowledge, skills, and attitudes of a
significant proportion of a course or curriculum.[12] The first
definition of PBL was given by Barrows and Tamblyn (1980)
“the learning that results from the process of working toward
the understanding or solving a problem”.[13] PBL is student
(learner)-centered approach that fosters learners to search,
combine between theory and practice by utilizing knowledge
and skills to evolve a viable solution to the problem.[14]

PBL helps students define their needs to learn, develop a
list of main points about the problem, determine what they
already understand, what they need to investigate, and then
acquire and apply the missing knowledge.[15, 16] In addition
to the fact that PBL is collaborative, communicative and
cooperative, it also allows students to work in small groups
(6 to 8 or 5 to 7 students) with a high level of interaction,
peer teaching and group presentations depending on them-
selves.[17]

The environment in PBL develops self-control in students
and enables them to see multidimensional events with a
deeper perspective. In PBL, there is a clinical reasoning
process which develops problem-solving skills including hy-
pothesis generation, questioning, analysis, problem synthesis
and decision-making.[18] It encourages students to learn new
materials and concepts when solving problems. It unites
theory with practice, as it allows students both to merge their
old knowledge with new knowledge and to develop their
judging skills in a specific discipline environment. Further-
more, students can acquire the skills of time management,
data collection, report preparation and evaluation.[19]

Moreover, learning in PBL helps students share one’s ideas
with each other which improves thinking and deepens un-
derstanding.[14, 20] PBL creates opportunities for students
to interact with the teacher and their peers, which further
promotes their conflict resolution skills as well as facili-

tates a greater student motivation, broadens the use of a vari-
ety of learning resources and encourages team building and
group working, self-directed work,[21, 22] and communication
skills.[23–25]

Furthermore, PBL gives room to students to search for knowl-
edge and information to solve problems, thus allowing them
to learn and acquire the problem solving skills. In addition,
when students solve such problems, they generate hypotheses
and face multiple alternatives or solutions to the problem in
which they should choose the best one from these alternatives
or solutions; thus, such students can acquire decision-making
skills.[26–29]

Decision-making is an essential aspect of management, and
a vital ability for the practice of nursing that enables nurses
to perform their complex responsibilities. Decision-making
is a behavior displayed when selecting and implementing a
course of action from among alternatives with the purpose of
dealing with a particular situation or problem.[30, 31] Further-
more, decision-making is a process that chooses a preferable
option or a course of actions from a set of alternatives on
the basis of given criteria or strategies. It is the process of
examining possible options, comparing them, and choosing
a course of action.[32, 33]

Decision-making skills are enhanced and developed through
a process of decision-making. Firstly, one should identify
the problem or the opportunity.[34] Then, he/she should think
up alternative solutions. After that, he/she should evaluate
the alternatives and select a solution. Alternatives should
be evaluated not only according to cost and quality but also
according to ethics, feasibility and their effectiveness.[34, 35]

Finally, he/she should implement and evaluate the chosen
solution. To ensure the success of implementation, there is
a need to do two things: plan carefully and be sensitive to
those affected. While evaluating the decision made, if the
action does not work, one can give it more time, change it
slightly, try another alternative, or start over again.[36]

There are four common decision-making styles according to
Rowe et al. (1982) analytical, conceptual, behavioral, and
directive. Decision-making style can be rational or intuitive,
and it can also exhibit a higher or lower degree of tolerance
for ambiguity.[37] In the directive style, the leader is supposed
to have sufficient information to evaluate relevant options
and make an effective decision by oneself. This style has
low tolerance for ambiguity and is oriented toward task and
technical concerns in making decisions.[38]

In analytical style, not only do the leaders possess sufficient
information, but they need to obtain more information and
alternatives skills from others as well. This style has much
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higher tolerance for the ambiguity and is characterized by its
tendency to overanalyze the situation.[34, 38] In the concep-
tual style, the leader explains the situation to the group, and
together they generate and evaluate many possible solutions.
People adopting a conceptual style have high tolerance for
ambiguity and tend to focus on the people or social aspects
of work situation.[38, 39] Regarding the behavioral style, the
leader explains the situation to the group or individuals and
provides the relevant information. Together they attempt to
reconcile differences and negotiate a solution that is accept-
able to all parties. Of all the four styles, most people are
mostly oriented toward the latter.[34, 38, 40]

1.2 Aim of the study
The present study aims to determine the effect of problem
–based learning on nursing students’ decision-making skills
and styles, and identify the relationship between nursing
students’ decision-making skills and styles.

1.3 Research hypothesis
• Students who are involved in problem-based learning

strategy will exhibit higher decision-making skills.
• Students who have analytical decision making styles

will exhibit higher decision-making skills.

2. MATERIALS AND METHODS

2.1 Research design
A quasi-experimental research design was utilized.

2.2 Participants
The study subjects comprised of 4th year nursing students
enrolled in Nursing Administration Department, Faculty of
Nursing, Minia University during the first semester of the
academic year (2014-2015). The total number of the students
was 84 divided randomly into two equal groups “study and
control”, each of which contains 42 students.

2.3 Ethical consideration
An informed consent was obtained from the administrative
authorities, as well as nursing students and instructors after
explaining the aim of the study. The participation was on a
voluntary basis, thus giving such students an opportunity to
refuse to participate in the study. In addition, the confiden-
tiality, anonymity and privacy were assured to the students
through using code numbers.

2.4 Tools
Two tools were used for the data collection. The first one
named Nursing Student’s Decision Making Skills Scale was
developed by Griffin and Van Fleet (2012)[41] to measure the

nursing students’ decision making skills. It includes 30 items
with five points Likert scale ranged from “not true at all (1)
to completely true (5)”. The scoring system ranged from 30
to 150. The higher the score, the higher the level of decision
making skills.

The second tool named Nursing Student’s Decision Making
Style was developed by Rowe et al. (1982)[37] to measure
four nursing students’ decision making styles which were
(directive, analytical, conceptual, and behavioral). It con-
sists of 20 questions with four answers, distributed in four
columns, each of which represents one decision making style.
The students had to read each question on the left-hand side
and score each response on the same line according to which
alternative is the closest to the way they think or feel. Each
question is answered by assigning values as follows: (8 =
When question is most like to me, 4 = When question is mod-
erate like to me, 2 = When question is slightly like to me, and
1 = When question is least like to me). The students’ styles
were determined according to the high score of dominant or
very dominant column.

2.5 Data collection
A personal and academic sheet, as well as study tools ques-
tionnaire were used for data collection. The data were col-
lected at the beginning and the end of the first semester of
the academic year (2014/2015).

2.6 Procedures
(1) An official permission from the Dean of Faculty of

Nursing, and head of the Nursing Administration De-
partment, Minia University was obtained to allow data
collection from students.

(2) Tools I, and II were tested for their reliability by using
the Cronbach’s Alpha test, the tools were reliable and
the coefficient value were 0.85, 0.71 respectively.

(3) The tools and the problems were submitted to 11 ex-
perts in the related fields to determine their applicabil-
ity and content validity.

(4) A pilot study was conducted on 10 participants to as-
certain the clarity and applicability of the tools. The
pilot study was excluded from the study subject.

(5) Data were collected throughout a period from October
2014 to December 2014.

(6) Students were divided randomly into two equal groups
(study and control).

(7) The control group was trained by using the conven-
tional methods and the study group was trained by
using PBL.

(8) The actual study was conducted in three phases: plan-
ning, implementation, and evaluation phase.
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(9) Phase (I) Planning included four parts: preparation of
researcher, development of PBL scenarios, preparation
of learning environment, and preparation and training
of students.

A. Preparation of researcher included developing
handouts about the four Nursing Administra-
tion topics used in the study (change, delegation,
power, and team building), which are related to
Nursing Administration curriculum content.

B. Development of PBL scenarios: four PBL sce-
narios about four topics were developed using
the textbooks and electronic resources.

C. Preparation of learning environments: the learn-
ing environment in which the study was con-
ducted and all needed resources were prepared.

D. Preparation and training of students: the students
in the study group (42 students) were divided
into 5 sub-groups. The students were trained to
the PBL technique and decision making process
by using one PBL scenario (power problem). It
lasted for four sessions: every session lasted for
about 2 to 4 hours.

(10) Implementation phase was conducted by using three
PBL scenarios. It took three weeks: one problem per
week (change, delegation, and team building respec-
tively). The three scenarios were assigned to each
sub-group. Each scenario lasted for four sessions; the
session lasted for about 2 hours.

(11) Evaluation phase: post-test was done after the third
scenario using tools I and II.

2.7 Statistical analysis
After data were collected, they were revised, coded and fed
to the statistical software SPSS version 16. The given graphs
were constructed using Microsoft Excel software. All statis-
tical analysis was done using two tailed tests and alpha error
of 0.05. p value less than or equal to .05 is considered to be
significant. The following statistical tests were used:

A. Descriptive statistics: Including the means with standard
deviation and percentage to describe the scale and categorical
data.

B. Analysis of numeric data: One-Sample Kolmogorov-
Smirnov Test: a procedure that compares the observed cu-
mulative distribution function for a variable with a specified
theoretical distribution which was the normal distribution
at the current data (testing for distributional assumption of
numerical data).

Mont Carlo exact test and Fishers exact test: they are alter-
natives for the Pearson’s chi square test if there were many

small expected values.

Marginal Homogeneity test: It is a non-parametric statistical
test that is used to compare frequencies of categories for
items measured at different study phases (before and after
intervention) where the item responses are multichotomus
(low, moderate and high).

Mc-Nemar test: It is a non-parametric statistical test that is
used to compare frequencies of categories for items mea-
sured at different study phases (before and after intervention)
where the item responses are dichotomous (Yes, No).

3. RESULTS
This study displayed that both the study and control groups
approximately matched each othr in their personal profile
data with no statistical significant difference (see Table 1).

Table 2 illustrated that before using PBL, the mean scores of
students’ decision making skills in both the study and control
groups were almost the same (71 + 8.5, 70 + 6.7 respectively)
with no statistical significant differences between the study
and control groups (p = 1.000). While after the intervention,
the mean scores of the students’ decision making skills in the
study group increased to be (116.3 + 10.4) but in the control
group they became (73.5 + 7.4) with statistical significant
differences between the study and control groups (p = .001).

Table 3 showed that before and after intervention, the most
common decision-making style among the study and control
groups was the behavioral style with no statistical significant
differences between the study and control groups. Besides,
it was observed that the analytical decision making style in
the study group increased from (5%) before intervention to
(19%) after intervention. However, it was noted that this
style decreased from (14.3%) before intervention to (7.7%)
after intervention in the control group.

In Table 4, it was observed that more than half of the stu-
dents who had behavioral decision making style (56.3%) had
low decision making skills before intervention, while the
majority (71.9%) of them had high decision making skills
after intervention. In addition, it was noted that all students
(100%) who had analytical decision making style had low
decision making skills before intervention, while the major-
ity (87.5%) of them had high decision making skills after
intervention. There were no statistical significant difference
between decision-making styles and skills before or after
intervention in the study group.

4. DISCUSSION
Problem-based learning is one of the most important inno-
vative teaching strategies that can foster students’ skills like
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critical thinking, problem solving and decision-making.[42, 43]

Therefore, the present study is unique and new in Egypt. It
sheds the light on the effect of PBL strategy on the nurse
students’ decision-making skills and styles.

The current study revealed that PBL affected significantly on
study group students’ mean scores of decision-making skills
after intervention, while no significant change was noticed in

control group mean scores of decision-making skills. These
results may be due to PBL processes which help students
work in small groups, share their knowledge, opinions, think
with each other, search for solutions, and then solve prob-
lems together. In addition, applying PBL processes helps
students have more points of view from their peers, and work
independently under the guidance of the researcher who was
available to students all the time.

Table 1. Distribution of nursing students among the study and control groups according to their personal profile
 

 

Students Personal Profile   

Groups 

Study (N = 42) 
 

Control (N = 42) 

No % No % 

Age  

17 < 20 2 4.8  2 4.8 

20 < 24 40 95.2  40 95.2 

Gender  

Male 17 40.5  16 38.1 

Female 25 59.5  26 61.9 

Last certification   

Secondary school 40 95.2  35 83.3 

Health Institute 2 4.8  7 16.7 

GPA  

Excellent 4 9.5  2 4.8 

Very good 7 16.7  5 11.9 

Good 19 45.2  23 54.8 

Poor 12 28.6  12 28.6 

Previous work at hospitals      

Yes 18 42.9  15 35.7 

No 24 57.1  27 64.3 

 Note. MCP: p value based on Mont Carlo exact probability. 

 
Table 2. Comparison between nursing students’ decision making skills among the study and control groups before and after
intervention

 

 

Decision making skills 

Groups 

MCP Study (N = 42) 
 

Control (N = 42) 

No % No % 

Before intervention  

1.000 
Low 22 52.4  22 52.4 

Moderate 20 47.6  20 47.6 

Mean ± SD 71.0 ± 8.5  70.5±  6.7 

After intervention  

.001* 

Low 0 0.0  15 35.7 

Moderate 13 31.0  27 64.3 

High 29 69.0  0 0.0 

  Mean ± SD 116.3 ± 10.4  73.5 ± 7.4 

  MH (p) 6.1 (.001)*  2.6 (.058) 

  Note. MCP: p value based on Mont Carlo exact probability; MH: Test of Marginal homogeneity for related samples * p < .05 (significant). 
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Table 3. Comparison between nursing students’ decision making styles among the study and control groups before and
after intervention

 

 

Decision Making Styles 

Groups 

FEP Study (N = 42) 
 

Control (N = 42) 

No % No % 

Before intervention  

Analytical 2 5.0  6 14.3 .251 

Behavioral 32 80.0  32 76.2 .257 

Conceptual 10 25.0  9 21.4 .104 

Directive 6 15.0  5 11.9 .203 

After intervention  

Analytical 8 19.0  3 7.7 .118 

Behavioral 32 76.2  32 82.1 .130 

Conceptual 12 28.6  12 30.8 .654 

Directive 4 9.5  4 10.3 .799 

p for Analytical .147  .174 

p for Behavioral .351  .427 

p for Conceptual .741  .302 

p for Directive .339  .859 

 Note. FEP: p value based on Fisher exact probability; p: Adjusted p value of Mc-Nemar test; N.B: Student may have more than one style. 

 

Table 4. The relation between nursing students’ decision making styles and decision making skills in the study group
before and after intervention

 

 

Decision making styles 
before intervention 

Decision making skills before-intervention in study group (n = 42) 

FEP Low 
 

Moderate 

No % No % 

Analytical 2 100.0  0 0.0 .214 

Behavioral 18 56.3  14 43.8 .365 

Conceptual 4 40.0  6 60.0 .214 

Directive 2 33.3  4 66.7 .351 

Decision making styles  
after intervention 

Decision making skills post-intervention in study group (n = 42) 

FEP Moderate 
 

High  

No % No % 

Analytical 1 12.5  7 87.5 .210 

Behavioral 9 28.1  23 71.9 .478 

Conceptual 6 50.0  6 50.0 .091 

Directive 1 25.0  3 75.0 .073 

 Note. FEP: p value based on Fisher exact probability; N.B: Students may have more than one style. 

 

This result was in congruence with Nango and Tanka (2010)
who agreed that the clinical decision-making of medical
students was affected by the using PBL programs.[44] The
same finding with Abd El-Hay and Abd-Allah (2015) who
found a significant improvement in nursing students’ deci-
sion making skills after applying PBL strategy than before
using it.[45] Moreover, Al-Dress et al. (2015) mentioned that

PBL sessions helped students develop their decision-making
skills.[46] In addition, Harasym et al. (2013) agreed that PBL
is the ideal format for refining students’ ethical decisions and
behaviors.[47] In the same line, Sharma (2015) approved that
PBL was an effective method to increase clinical decision
making of nursing students.[48] Jonassen (2011), as well,
suggested that decision-making skills are enhanced through
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the use of PBL method, in which students can recognize,
compare, and weigh the advantages and disadvantages of
alternative solutions, then make a choice.[49]

The findings of the present study displayed that the majority
of students among both the study group and control group
had behavioral decision-making style before and after apply-
ing PBL strategy, which indicated that their styles weren’t
affected by applying PBL. These results may be due to many
reasons and on top of them is that decision-making style is
one of the individual characteristics and personality traits that
are not easily affected by any intervention and done uncon-
sciously. This explanation was in line with many researchers
who stated that decision-making style is one’s cognitive style
that generally work and run in an unconscious manner and
an individual may be aware or unaware of the findings of
the information processing process. In addition, decision-
making style is firstly a cognitive process that integrates the
mental activities of perception, information processing or
cognition.[50–52]

Misra and Srivastava (2012) added that, decision style is a
usual manner or pattern that one uses in the decision-making
process, and is based on levels of information or the way one
receives and evaluates information.[53] In addition, Jamian
et al. (2011) and Mohammadi and Hajiheydari (2012) stated
that decision style is the way a person uses information to
formulate a decision. It is about preferences of individuals,
not what one’s capability is; therefore, no single type can
be characterized as the best decision maker.[54, 55] Moreover,
this explanation was in line with Bashir et al. (2013) whose
participants were behavioral decision makers.[52] In addition,
the finding of this study was in congruence with Jamian et
al. (2011) who indicated that the majority of participant in
the study possessed very dominant and dominant behavioral
styles.[54] However, Senik et al. (2013) mentioned that indi-
viduals may typically have different decision making styles
where one or more styles are dominant. They found that the
conceptual and analytical styles are dominant, while the be-
havioral styles were the least utilized.[56] Besides, Al-Omari
(2013) found that the directive decision making style was
mostly dominant among participants, followed by analytical,
behavioral and conceptual.[57]

Moreover, changing students’ style is not an easy task, it
needs adequate or long time to affect the style and change
it. In addition, this finding may be unlikely to happen due to
the fact that the duration of this study applying PBL was too
short, or the measurement of its effects on students’ styles
was measured in a very short timeframe. In this study, the
duration of the PBL application was only five weeks which is
a very short time to affect styles of students. This was in line

with Choi et al. (2014) who found that there was no signifi-
cant change in the study group who use PBL due to the short
time that lasted for one semester (16 weeks). Furthermore,
to have significant changes, the PBL programs should be
applied for at least one year with students.[58] Besides, Lim
et al. (2010) found that there were no significant differences
between the experimental group and control group in any of
the decision making styles, as there was no sufficient time
to affect decision making style.[59] In contrast, Baker et al.
(2007) suggested that PBL had an effect and could change
the learning styles of nursing students.[60]

Furthermore, the result of this study shows slight changes
in decision-making styles of the study group after the appli-
cation of PBL. For instance, the analytical decision making
styles increased from (5% to 19%) in the study group. This
can be due to the work environment in PBL process, as stu-
dents in PBL process need to be logical and systematic in
their work procedure and follow specific steps even under
stress, and need to solve problems by analysis and insight in
their work and take the decision by themselves which can fit
the analytical style of making decision. This interpretation
was in line with many researchers who agreed that analyti-
cal decision makers have a strong need for achievement in
the form of new challenges. They have greater tolerance
for ambiguity, and encourage data collection and processing.
They make decisions slowly because they want to examine
the situation thoroughly and consider many alternatives sys-
tematically.[61, 62] Therefore, the analytical decision making
style can be enhanced and developed by using PBL strategy.

Moreover, the result of the current study revealed that there
were no significant differences between decision-making
skills and decision-making styles before and after the appli-
cation of PBL strategy among both the study and control
groups. This may be due to the stability of decision-making
styles, as no style of decision making is better than others
as well as no single style can fit all situations. This was in
line with Jamian (2011) and Rowe and Boulgarides (1992)
who stated that the best method in making good decision is
to use different styles according to available situations, prob-
lems and information. Thus, an effective manager is the one
who has a combination of directive and behavioral decision-
making styles. The combination of both styles will lead to
an action-oriented manager.[54, 62] In contrast, Bavolar and
Orosova (2015) found weak statistical significant relation
between the decision-making styles and decision-making
competencies.[63]

5. CONCLUSION
The current study concluded that PBL strategy is an effec-
tive and valuable teaching strategy. It has a curial and an
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important role in developing and improving nursing students’
decision-making skills; however, it has no effect on students’
decision-making style despite the fact that, the analytical

style was enhanced by using it.
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