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Abstract: Measuring student satisfaction is one of the most important methods of assessment and following-up in educational
institutions. It is a step to analyze the strengths and weaknesses, develop concepts for the development, identify areas for improvement.
and renewal of the learning process and with the develop of the concept of satisfaction from the amount of information that is taught to
the students (quantity) to the efficacy of this information (quality) that explore challenges in the real world to the students, generates the
need for learning, grows the ability to analyze and solve problem and boost the critical thinking. This paper presents the experience in
measuring the satisfaction of students of two education methods applied separately in teaching digital electronic design subject in
YildirimBeyazit University on two groups of students learn the subject in order to find a new effective and instructive learning method,
the first group learns the subject using the micro-learning method and the other group learns the subject using a project-based learning
method. The use of these methods has had a good impact on student learning and the evaluation of this study shows the difference in
applying Micro-learning method in teaching the subject in comparison with applying Project-Based Learning method.
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1. Introduction

The higher education sector is the main driver of economic
growth so that it has become an increasingly competitive
market, the satisfaction of university students has become an
significant component of quality assurance[l], Assessing
students' views and attitudes is a modern necessity as a
higher education challenge due to public accountability and
increased competition between colleges and universities and
for student enrollment[2], and as a measure of college
experience and efficacy, student satisfaction is an important
indicator for colleges and universities because of it is great
impact on motivating students, retaining students, recruiting
efforts, and raising funds. As the student's assessment of the
quality of the course and other factors related to the curricula
and the method of learning is one of the important incentive
of student satisfaction, this paper clarified satisfaction factor
of two under graduate students groups in digital electronic
design learn the subject with the instructive examples and
attractive projects covered the course by using Field
Programmable Gate Array “FPGA” technology by two
different educational technologies, the project based learning
technology applied on first group learn the subject and the
micro-learning technology applied on the second group. The
main goal of study is to meet the growing need to develop
educational methods of learning in the university and to
improve digital electronic subject education for effective,
fast and thorough learning process.

2. Theoretical Background

What the Field-Programmable Gate Array (FPGA):

FPGA is a device made of semiconductor material, can be
programmed many times to any function, adapted to new
standards, even after the product has been installed[3, 4].

FPGA is very adequate than the simple methods we can use
to implement any logical function[5, 6], because it can cover
a very wide range of operating conditions. The free
simulator program properties provide great advantage,
which make the students attractive at engineering education
as well [7]. Currently, in addition FPGAs are commonly
used as an education material by many universities in all the
world[8, 9].

FPGA technology was used in the two groups in teaching
the digital electronic design course (the group that applied
Micro-learning method and the group that applied Project-
Based Learning method), so that students benefit from the
advantages of FPGA technology in applying their examples
and in executing their projects and combined various
hardware and software activities to make the learning of
subject more attractive and beneficial. FPGA features and
Graphical Interface with Simulation Software examples are
intuitive and powerful tools that promote the interest of
students in engineering and science educations, enhance
ability to update, and offer advantages to the students for
many applications.

The main projects in the study:
1) Factory project

2) Clock project

3) Calendar project

4) CPU project
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2.1 Versions of projects

The projects arranged in two versions with two levels of

complexity.

e Version 1 (V1), it is a class work project it is a simple
one; the students should execute this version in the class.

¢ Version 2 (V2), it is a home work project it is same to V1
in title and function but hard than V1, and it is considered
as hard work.

2.2 The first group Micro-learning model

Micro-learning is a recent education technique has used only
until a two decades and the supporting studies to integrate
the technology to form environments of micro-learning is
still growing in the higher education field[10].

Micro-learning can be defined as a making a mini courses by
series of small and short learning content and small and
short activities [11], micro-learning is fiting plan, bite-size
the segments of units or activities [12] and prepared to fit the
brain limits, with regarding to its attention extent and
avoiding cognitive overload, and by other words, micro-
learning leads researchers to interact with learning on
demand for members of our society, such as by increasing
the necessity of lifelong learning or by knowledge workers.
The education industry is constantly updating the curriculum
with the ever-changing industry and the real world to meet
the business challenges [13]. in addition, Micro-learning is
usually limited, consumed in a short time, sharing resources,
depends on interaction between humans and interaction by
the media of Internet, takes on a dynamic role in the
information filtering and the supplying and it can be
emerges from micro features of a variety of ideas and
models, offers alternatives and plays a significant role in
learning processes based on observation and data
gathering[13].

The examples and projects were split into the effective sub-
blocks, Provided in an appropriate manner (internet,
electronic media or Small leaflets etc.) throw appropriate
means and combine the blocks in the suitable time in the
course of Digital Electronic design.

Splitting the examples into the functional (sub-blocks), and
locating them to the most appropriate week in the course,
forming the modules for each part and making them
productive in the education, is taught in the scope of Micro-
learning method. Micro-learning model is applied in digital
electronic course in electric and computer department,
second semester students, 2016 fall period (56 student), The
students were interactive with this model, the performance
and the overall impression were good, completed with good
results and it was attractive and instructive.

2.3 The second group Project-based learning model

It is an instructive strategy challenges students to think
critically[14] and improves their ability to design and
execute complex projects[15], improve skill in gathering and
assessing the information required to solve problems[16],
earn skills[17], working individuals or in groups [18, 19].
and essentially all of these advantages will give students

high performance and confidence[20]. Project-based
learning, allows students to gain deep knowledge of the
ideas and criterions in the project. Projects also build active
workplace skills and lifelong behaviors of learning[17].
Projects can allow students to address real-world
projects[21], using new technologies, and showing their
work. PBL can encourage students who may find school
tedious or meaningless. The projects in PBL are the central
learning method; students experience and learn the
important ideas of the projects, PBL projects are centered
around questions or issues that direct students to meet and
struggle with the important concepts and principles, provide
more independence to the student, choice, unsupervised
work time, and responsibility than conventional instructions
and conventional projects[22].

In the course PBL offered many choices for students to
execute and manage their projects inplanning, designing and
in organizing their work in the team or individual. the work
in projects achieve the properties of inquiry and innovation,
and continually there is a feedback and revision which make
learning more meaningful[23, 24].

3. The Assessment and the Results

The assessment of the student’s satisfaction was based on
several questionnaires, covering the academic stages for the
subject and the versions of projects. Questions in the
questionnaires focused on the extent to which the student
benefited from the material and the satisfaction toward each
model of the study, the effectiveness and attractiveness of
each model and how much it was educational and
instructive, and in addition, to what extent do students gain
the confidence and ability to design and Smooth handling
with elements of digital electronic design. And in
accordance to analyzing of the questionnaires the results
averages of the comparisons of the models (Micro-Learning
ML Model and Project Based Learning PBL)as in the table

(1).

Table 1: The average comparison

The models of Student Satisfaction
the study In degree In %
ML 3 out of 5 degree 60%
PBL 3.6 out of 5 degree 72%

The Student Satisfaction in applying Micro-Learning (ML)
Model was 60% while the Student Satisfaction in applying
Project Based Learning (PBL) Model was 72% which
outbalance the project based learning on micro-learning
figure (1)
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Figure 1: Student satisfaction average for ML Vs PBL
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Table 2: Independent Samples Test

Independent Samples Test

Since p = .001 is less than taken significance level o = 0.05
table (2), we can reject the null hypothesis, and conclude
that the mean of student satisfaction for project based
learning model and Micro-learning is significantly different
and based on the results, we can state the following:

o There was a significant difference in the mean of Student
Satisfaction between project based learning model and
Micro-learning model (t90.337 = 3.309, p < .05).

o According to the average of student satisfaction for project
based learning model=3.6 degree and the average of
student satisfaction for micro-learning=3 degree, the
average of student satisfaction for project based learning
model was 0.6 degree greater than the average of student
satisfaction for micro-learning.

4. Conclusion

The objective of this study was to examine the Student
Satisfaction in applying two different education techniques
(Project Based Learning PBL and Micro-learning). The
applying of Micro-learning and Project based learning in
digital electronic design subject teaching/slearning was good
experience, and the Student Satisfaction when applying
Project Based Learning on the subjectin the second group
was the best which appears clearly in the results of the
questionnaires.
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