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Abstract: Cognitive style was found to be related to problem solving skills including final year project in the majority
of studies, field-independent students were found to be superior to field-dependent students. The present study
investigated the students™ cognitive style and problem-solving skills among final year students. Student’s cognitive
style and problem solving in fundamentally different ways, particularly problems requiring conceptual understanding
and complicated strategies such as final year project problems. The objectives of this research are to identify students’
cognitive styles and problem solving skills also to investigate the relationship of both variables related to students’
conducting undergraduate final year project. 347 final year students involved in this research. The GEFT
questionnaires and problem solving based on IDEAL Model are research instruments used. The result showed that
students are more independent of cognitive style and be able to identify the problem in problem skills context. There
is no relationship between cognitive style and problem solving skill found even though the importance of both factors
being discussed in previous research. Furthermore, researcher is indebted to make some possible suggestions that
will enhance and connect student cognitive styles and problem-solving skills, this are; educational focus should not
necessarily be on who has/does not have a particular ability, but on how to capitalize on individual strengths, and
how to develop learning potential, a better understanding of cultural, social or experiential factors that affect students’
research activities are, thus, critical for enhancement of their active learning through undergraduate research.
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1. Introduction

During the previous years, numerous researchers have studied the cognitive style with respect to problem solving skills,
such as final year project (Saxena, Jain, & Jain, 2014). Although much work has been done in the area of FDI cognitive
style, less attention has been given to the examination of this type of cognitive style in relation to particular areas of
problem solving skills of final year project. It will thus be of interest to investigate the students™ cognitive style and
problem solving skills of final year project. This study is a step towards this direction. It seeks to discover the students’
cognitive style and problem solving skills in conducting final year project, cognitive style FDI and their problem-solving
skills. The investigation of this relationship is considered important for two reasons: first, problem solving skills requires
different cognitive

Processes compared conducting final year project, such as problem-solving, and second, due to the importance
recently attributed to problem-solving skills. A review of investigation literature suggests that solving problem is most
of the important abilities in life time matters. Nowadays, in advanced nations, teaching of solving problem establishes
one the modules of program. Solving Problem, improve student achievement and performance in all developments
(Ahghar, 2012; Nosratinia & Adibifar, 2014) recommended training of problem solving skills improve transmission,
decision making, and accountability in the learners. (Mayer & Wittrock, 2006), Describes a many step of solving problem
procedure, one essential recognize the association among past understandings and present problems and discovery of
appropriate clarification in accordance with these subjects. Solving problems is a cognitive procedure nevertheless it can
be incidental as of behaviour. Result of the problem solving procedure is provided that explanations solving the difficult
needs work or act is based on previous information. (Funkhouser & Richard Dennis, 1992). Many models are debated
for solving problems. Five problem steps is argued rendering to IDEAL model comprise: 1) identifying the problem. 2)
Define the problem and collected relative data, 3) explore possible solutions. 4) Applying according to the solutions
found, and. 5) Look of the last steps and assessment of conceded out activities (Palmer, Wehmeyer, Gipson, & Agran,
2004).

Problem solving skills is an intelligent, coherent and precise system which benefits person when managing
issues, to look for various arrangements at that point, select the best arrangement with support to the conditions. In another
investigation preparing problem solving skills, enhance correspondence brilliance, expanding certainty abilities, self-
viability incitement, learning, self-control and selfish understudy's makes (Mukherjee & Chatterjee, 2016). (McDermott
& Machotka, 2006), institute that teaching problem-solving skills, improved skill to growth undergraduate thoughtful
and individual skills as well as final year project (Palmer et al., 2004). Based on Bornstein results in 2003, self -efficacy,
self-assessment, self-governance and problematic conditions are among the principles through which they could appraisal
the level of self-regulation. Murtagh et al, (2004) disclosed that problem solving is one of the most essential analytical
variables for psychological and educational goals (Ahghar, 2012).

Problem solving is a basic part in writing final project. Problem solving refers to cognitive processing meant at
reckoning out how the final year students™ succeed a goal. A problem occurs while a final year student™ desire a goal in
FYP but does not know directly what movements to take to reach that goal. Thus, one faces a problem when one is
confronted with an obstacle he/she must overcome to reach a goal. Literature on problem solving (Sevenants,
Verschueren, & Schaeken, 2011), shows that solving problem requires the FY'S to undergo through cognitive processes
of thinking, deciding, reasoning, understanding the language of the problem, and recollecting information stored in
memory. Problem solving as a tool, a skill and a process. A tool because it can help FYS to solve an immediate problem
or to achieve a goal, a skill because once learnt, it can be used repeatedly (e.g., the ability to solve final year project
problem), and as a process because it involves taking a number of steps Eysenck and Keane (1990).

1.1 Cognitive Styles and Problem Solving Skills

Cognitive style is related to cognitive process and way of problem-solving the difficult task by a final year student.
Cognitive style as an authority term covering many ways an individual perceives organizes, classifies and tags various
environmental factors, Study shows that cognitive style in its widest sense can be taken as a typical mode of processing
information (Sevenants et al., 2011). Cognitive style is the control process which is self-generated, transient, situational
determined mindful activity that a student’s uses to form and to control, receive and process information. Studies on
cognitive style have shown that individuals do not approach scientific tasks in the same manner, (Jena; Musya, 2015).
Cognitive style is the foundation of perception among individuals through their collaboration with the basics of the
condition and is a significant method to understanding an individual way of thinking (Musya, 2015).

Cognitive style can be considered as field dependent FD or field independent FI, FD people want to be guided
in their education improvements, engagement less critical methods to learning (require more instructional direction to
assist them to find out related and important information to decrease disorientation). On the other hand, FI individuals
employ less guided but more analytical and independence method to knowledge (Pezzuti, Artistico, Chirumbolo, Picone,
& Dowd, 2014). The cognitive style of FD/I is a trait of an individual characterized by a particular method of thinking,
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solving problems, and involving to others. According to this approach to cognitive styles, FD students are described as
holistic, uncertain and reliant on upon others. Words commonly associated with (FD) learners are warm, tactful,
affectionate, non-evaluative and accepting of others. In the language learning classroom, this type of learners tends to
prefer group activities, role plays, and socially oriented activities. In contrast, (FI) learners are seen as demanding
inconsiderate, manipulating others as a means of achieving personal ends. Words commonly used to describe (FI) learners
are cold and distant. In the language learning classroom, these learners tend to prefer working individually, may prefer
grammar, and likely enjoy exercises that require them to find specific details (Onyekuru, 2015). Interest in cognitive style
has made much educational research, especially research associated with the field-dependence, independence dimension,
(FD-I) is the important mutable that can affect problem-solving is cognitive style. Cognitive style discusses to the
favourite way in which final year student process information or the different ways in which they think and learn how to
conduct their final year project (Pithers, 2002).

Problem-solving skills are generally observed as the most important cognitive activity in everyday and
specialized contexts. Most people are required to and satisfied with solving problems. Problem-solving is the skill to
classify, define and analyse problems, to generate solutions and evaluate them, and to choose the best solution for a
specific setting. It involves creative and innovative thinking to find new means to approach a problem, logical skills to
study the effects of a specific result, and reasoning skills to consider one solution against another. Problem-solving is any
goal-directed order of cognitive operations (Laxman, 2010). Includes the related skills of imagination and creativity,
logic and reasoning, data collection, conceptual thinking, feedback, and scientific experimentation. A problem is any
situation where you have a chance to make a difference, to make things improved.

1.2 Undergraduate Final Year Project

Final year project is a small investigation project to be carried out by final year students in university under the supervision
of a supervisor selected amongst the lecturers. It is a necessary requirement to obtain Bachelor Degree with Honors.
Among the purposes of this final year, project is to educate the learners on self-learning by doing small study or
investigation. Project topics are also chosen by the students out of their interests or the expansion of materials that they
have studied (Ahmad et al., 2011). The FYP has a long and well-known history in the field of studies, an undergraduate
project of the scope of research problems, the range of student involvement, and faculty expectations (Stoflein & Kanet,
2016).

Final year students need to have good factors of cognitive style and problem-solving, among the cognitive styles
factors are the knowledge level of students and the difficulty level of the learning contact are good factors for adapting
presentation layout and selecting appropriate learning contact for individuals and also the way final year students perceive
and process information has been recognized as being an important factor in FYP (Yang, Hwang, & Yang, 2013). And
also final year student need to develop the ability to think critically, analyse and solve complex to find, evaluate and use
appropriate learning resources to work cooperate, to demonstrate effective communication skills and to use content
knowledge and intellectual skills to become well problem solvers in writing their final year project, these skills are among
the important factors of problem-solving (Savery, 2015).

In the entire Faculties of UTHM undergraduate, final year project is a separate task in the final year study for
all student who joins in any course offered at the university. It is a two -semester course being separated into final year
project | in Semester | and Research Project Il in Semester 1l of an academic year. The project | usually cater literature
review and some initial experimental work. Each student has to come out with a dissertation covering the study
background of the research project, literature review, research methodology and some preliminary results on the
experimental or modelling work. In the second semester, the student will proceed with their wide work and will have to
compile all the obtained data and results. With the obtained data, he/she should try to analyses, interpret, validate and
justify them.

All the analysis, interpretation, validation and justification for the results will be part of the chapter of results
and discussion. This is basically the same in all the faculties of engineering and, Faculty of Science, faculty of computer
and information technology as well as the faculty of management and business. The dissertation will end up with certain
conclusions, each student has to defend their findings in his/her research project in a viva session which burst their
affective style through communication skills which will make them communicate excellently via writing and speaking
to deliver information and present problems and solutions. Final year students need to furnish themselves with basic
deduction and critical thinking expertise as this is the concentration of study in enlisting new individuals. There are past
reviews revealed that most of the graduates are lacking this skill (Abdullah, Anuar, Rosli, Kofli, & Rahman, 2013).
Nevertheless, often there is no uniform process and established principles to get project proposal approved (Abdullah et
al., 2013).

Final year students need to come out with the solution of some FYP problem among which are acquiring and
applying sufficient knowledge and skills, that is adequate in their respective fields which has to do with their cognitive
styles, how to conduct investigation into complex problems using research-based knowledge and research methods, also
to examine how they analyse and design solutions in their final year project, and finally to find out how they identify,
formulate and develop research literature and analyse complex problems reaching substantiated conclusions final year
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student need to have good cognitive style and problem-solving skills in their final year project issues. Therefore this
research conducted is to identify the students™ cognitive styles and problem-solving skills in conducting final year project
and possible solution to each problem.

2. Research Objective

i. Toidentify final year students’ of cognitive styles based on field dependent and field independent

ii. To investigate final year students’ problem solving skills based on IDEAL model

iii. To know the relationship between cognitive styles and problem solving skills in conducting undergraduate
final year project

3. Methodology

The sample comprised of 347 final year students’ conducting final year project. Eight faculties of University Tun Hussein
Onn Malaysia were selected purposefully. With regard to objectives, this research is applied and in terms of data
gathering. The instrument use in this study were final year student questionnaire. Instrument which was administered to
selected students from 8 faculties, the students were final year students. The instrument was used to gather information
from the samples. The GEFT cognitive styles questionnaire contains 18 statements for two cognitive styles (field
dependent/field independent) and also contain 40 statements from problems solving skills (IDEAL model of problem
solving. In order to answer the research questions descriptive statistics have been calculated. Pearson correlation
coefficient has been run to answer the research questions, to measure differences as regards to major, independent samples
t-test have been calculated.

4, Research and Discussion

i Cognitive styles based on field dependent and field independent

The total number of final year students from all faculties, participated in this research is 324 out of 3337, The GEFT
questionnaire was categorizes in to two part that is FI/FD to measure the preferences of learner in writing final year
project, 9 questions in each part of cognitive style dimension, each dimension contained 5 Likert scale, 1 strongly
disagree, 2 strongly agree, 3 neutral, 4 agree, 5 strongly agree. Based on the students™ respond from Figure 1 we found
that 40% of final year students™ were field independent while 60% were field dependent means that majority of final year
students™ need more encouragements and attention to have good cognitive style while writing final year project.

= Field Dependent Field independent

Fig 1: Distribution of cognitive style FI/FD

FI and FD cognitive style is not something stable and unchangeable and it can change with instruction and by the
help of superiors, it is part of the teachers™ job to teach students how to learn what they are going to learn and teachers
also argue to help this type of learners to be able to think globally as well (Rezaee & Farahian, 2012). Less
differentiated people were usually also more field-dependent and were more inclined to use what Witkin's clinicians
in Psychological Differentiation called massive global repression. Since his experienced clinicians could also
recognize field dependence and lack of psychological differentiation upon meeting subjects, however, their
conclusion about subjects’ use of repression was open to possible contamination (Mischel, 2013). The second
dimension of cognitive styles is mentioned in this study is FI learners, final year students are carried out FYP are
expected to be FI because FI leaners are perceived and interprets information analytically, they tend to reflect
individual's ability to rely on one's own knowledge and experience, ignoring the other people's opinion, which makes
them better problem solvers in their FYP, likewise their own experience is more important to them than the opinion
of their friends (Volkova & Rusalov, 2016).
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This finding is supported by other research findings, (Kamaruddin et al., 2004) in their research carried out
among the 163 science student (form four) has shown that majority of the students are FD, followed by the
intermediates and the FI respectively and only 31 students are FI. On a similar study carried out by (Musya 2015),
from her findings among 200 forms three students taking chemistry, the majority of the respondents were FD while
the rest indicated they were FI. This indicates that majority of the chemistry students who responded to questionnaires
were field dependent. A similar study was also conducted by (Muhammad, Daniel, & Abdurauf, 2015), this study
was conducted to examine the association between cognitive styles (Field dependence/Independence) and scientific
achievement in Male and Female student of Biology and Integrated science Department of Zamfara State College of
Education Maru, the is correlational. A population of 700 students were used and finally found that majority of the
respondents were FD.

ii. Problem solving skills based on IDEAL model of problem solving
Figure 2 indicates that only 36.31% among the final year students™ can identify the problem, 24.23% can define the
problem, while 18.24% can be able to explore alternative, 11.6% have the ability to anticipate that is applying

solution to problem and finally 9.62% can be able to look back and evaluate. Final year student™ required more
attention in problem solving skills.

40

35
30
25
20
15
10

Respondents percentage

® |dentification Define ®mExplore ®mAnticipate Look back and evaluate

Fig 2: Distribution of problem solving skills

The first dimension of PSS by Bransford's IDEAL model is identification in this study, problem identification is
important in academic settings more especially in FYP were students work with little or no guidance. Identification of
research problem is the first and foremost step that every researcher has to undertake. In general, a research problem
should be identified and understood as some difficulty, an unclear situation which a researcher experiences in practical
or theoretical context and wants to obtain a tangible explanation, clarification or offer a solution to it (Scott, Alter, &
McQuillan, 2010). Indeed, in some challenging situations in carrying out FYP numerous learners are overcome with
feelings and see just big difficulties, fences or trouble. Nevertheless, countless problem solvers try frequently to categorise
the very roots of the difficult situation — the nature of a specific problem which can be undoubtedly distinguished,
addressed and ultimately solved. Research has indicated that domain identification is related to future academic outcomes
such as academic achievement, behavioral referrals, engagement, and absenteeism (Walker, Greene, & Mansell, 2006).

In terms of defining as the second dimension stated in this study, final year students seem to be more of defining
their problem in FYP than any dimension in Bransford's IDEAL model for problem-solving skills according to this study,
it can be said that final year students of UTHM are likely to define their problem in FYP than identifying it. Defining a
problem is a capability to breakdown the problem into minor pieces, or minor and wieldier parts by defining the key
essentials of the problem. Once you break down a big problem into minor elements, then you are no longer fronting an
incredible task and can go about making several very concrete steps to achieve the goal and solve your problem. Defining
a problem in FYP include referring to the literature, contemporary practices, personal experiences (Bahcekapili,
Bahgekapili, Fis Eriimit, Goktas, & Sozbilir, 2013).

Explore is the third dimension of this study and nearly one-third of the respondents can explore their problem
during FYP. This step is one of the most difficult stages in carrying out the project as finding possible solutions is a very
tricky step in the problem-solving process, as on the surface it looks like most of the work is already done and the ultimate
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goal is close. In reality, students should not just look for simplistic ways to address the elements of the problem. They
should find the most effective ways and turn them into an opportunity to make a strong success story.

Second to the last and fourth dimension in problem solving skills model is anticipate and analyses, in this study
among the respondents only one over five can anticipate and analyses their problem which is a complete set back for
FYPasit’san important step, as it doesn’t matter how effectively students identify the problem, define its elements and
examine possible solutions; everything still boils down to the ability to perform concrete steps to execute the action plan.
Within these problem-solving formula students should also master skills such as monitoring and evaluate the entire action
implementation process and — if it is a group undertaking — learn how to delegate certain parts of the work to each other
or to external stakeholders, this is a great concern on both the tutors and the learners.

The fifth dimension is look back and evaluate in which from the findings of this study shows that only one-fifth
of the respondents have a preference to look and evaluate their FYP problems at the moment when the problem is solved. |
suggest that students sit down with all their problem-solving action plans, either alone or together if it is a group project.
This is the moment to look back and see if there is a need to tune up the work that has been completed. Especially valuable
is taking the time to evaluate the entire process and formulating the lessons to be learned so the next problem-solving
project will be more effective and produce even more elegant solution

iii. Relationship between cognitive style and problem solving skills in Undergraduate Final Year Project

Table 1 showed that the correlation between cognitive style and problem-solving skills for undergraduate FYP. The
findings showed that there is no significant relationship between cognitive style and problem-solving skills as 51.6% are
dependent learners hence they rely on another source to solve their own problems. The findings showed a p-value for all
the dimensions are within p> 0.05 but not in the range p < 0.05. The main result of a correlation is called the correlation
coefficient (or "r"). It ranges from -1.0 to +1.0. The closer r is to +1 or -1, the more closely the two variables are related.
If r is close to 0, it means there is no relationship between the variables. In order to find out the relationship between
cognitive style and problem-solving skills of final year students™ Pearson correlation was conducted to determine if there
is any significant relationship between CS and PSS. Table shows the number of variables with significant relationship is
rather limited, only 2 dimensions had a level of significant smaller than 0.5. The dimension is FI with identification
p=.012, FI and define dimension p=.073, that is there is no relationship, but FI, explore p=.003 means there is significant
relationship also FI and anticipate p=.001 relationship occurred, FI and look back p=.012 means there is no relationship.
Meanwhile FD with all problem solving dimensions, shows there is no relationship because p-value is .000 except FD
with define dimension which is p=.001. Our result shows that there is no relationship between cognitive style and
problem-solving skill.

Tablel: Relationship between Cognitive styles and problem solving skills

| DE EXP ATN LBE
D
Pearson correlation .140" .100 167 178" .140"
F Sig. (2-tailed) .012 .073 .003 .001 .012
|
N 3 323 323 3 323
2 2
Pearson correlation 3127 178" 4197 .326™ .352"
FD Sig. (2-tailed) .000 001 .000 000 000
N 3 323 323 3 323
2 2

The result shows that there is no correlation between cognitive style and problem-solving skills in final year project. That
is the cognitive style has no effect problem-solving skills in final year project, in end, the researcher, conducted linear
regression test to determine any effect of cognitive style and problem-solving skills in final year project among students.
From the findings, the effect of two variables on each other is negligible. This result implies that these variables do not
affect each other. The have a negative correlation, the researcher determines the majority of final year student need
guidance in FYP. This finding is similar to other research findings, even though some previous researchers indicated that
FI students performed significantly better than FD students in both assessment techniques. Moreover, the findings are
supported by Jena (2014) study is to find out the difference in cognitive styles of undergraduate students in relation to
their problem-solving ability among 300 undergraduate students from Pulwama and Anantnag districts Kashmir by using
simple random sampling techniques.
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5. Conclusion

Based on the above findings the researcher is indebted to make some possible suggestions that will enhance and connect
student cognitive styles and problem-solving skills, this are; educational focus should not necessarily be on who has/does
not have a particular ability, but on how to capitalize on individual strengths, and how to develop learning potential, a
better understanding of cultural, social or experiential factors that affect students’ research activities are, thus, critical for
enhancement of their active learning through undergraduate research. There is need to give appropriate coaching and
support to enhance problem-solving ability of undergraduate students. The findings of this research indicated that
majority of the students are FD. This could be due to the teachers’ teaching styles which focused on the teacher-cantered
activities. Teachers should execute activities that would cater the diverse cognitive styles of the students. Research by
Ross (2001) suggested that teachers should be flexible with their teaching styles, and use diverse assessment to cater to
the needs of the student
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