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Article Info Abstract

Keywords: In this study, it is aimed to reveal students' attitudes and views on a micro-lesson design
DDD-E model _ application in accordance with the DDD-E model in which the Problem Based Learning
Problem-Based Learning (PBL) approach is integrated. In the study, a micro-level instructional design that

Instructional Design addressed the outcomes of the subject "Four Arithmetic Operations in Decimals”

contained within the scope of a 6th grade math curriculum was planned. A blended
pattern approach was employed in the study which aimed to integrate the PBL stages
with the steps of the DDD-E model. Quantitative data was collected by use of an
"achievement test" and a "Technological Attitude Scale for Students" prepared by an
instructor. Qualitative data was obtained through open-ended questions involved in a
feedback form on the use of technology in learning. Analyses were conducted by two
mathematics education expert. In the quantitative data analysis, the level of coherence
between encoders was 83%. Ultimately, affirmative changes were observed in the
opinions of the students on the use of technology in learning with the help of the micro-
level instructional design in question. Furthermore, an increase was detected in the grade
average of the scale. The process of making their own decisions for the students in the
DDD-E design model contributed to the creativity of the students and enabled them to
learn about a plurality of multimedia tools. Additionally, with the help of the PBL
approach, the students were able to produce creative and unique solutions for the problem
cases they encountered and were able to experience possible cases they might face

Research Article mathematically in real life.

1. Introduction

Today, the last point that countries have reached in terms of technology is now at an irreversible stage
(Daghan, Kalayc1 & Seferoglu, 2011). Especially after 1980, rapid developments in information
technologies (IT) have significantly affected all systems of today's societies. One of the systems affected
by these developments is undoubtedly the education system (Goktas, Yildirnm & Yildirim, 2008). In the
twenty-first century, learning has focused on the processes in which students apply the materials they learn,
use meaningful technology, and collaborate effectively (Nugraha, 2017). With the advent of technology,
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all of the events occurring across the world can be learned by many people in a short time by means of
television and internet. Technological development not only enables face-to-face communication but also
virtual and distance communication. Thus, learning can now take place not only by means of direct (face-
to-face) communication but also via multimedia (indirect) communication. Multimedia is a combination of
texts, arts, sounds, animations and videos through computers or electronical and digital equipment (Kaya,
2002).

Use of multimedia tools such as pictures and animations provided with sounds, videos, and information in
text form can enable individuals in need to gain an accurate meaning of the information being presented.
Trends in instructional research have shown that problem-based approaches help students acquire more
long-lasting learning (Anazifa & Djukri, 2017). However, the use of problem cases in learning is not
widespread due to insufficient insight for the use of problem cases in several types of contexts, and doubts
on integrating problem-based studies into learning programs and their use in different learning contexts
(Delisle, 1997). Mathematics is a subject that requires the application of construction-based learning as
students not only read and understand concepts but also directly partake in the process of understanding
their meanings. Therefore, innovation is required in this context. Problem-based applications are a
preferable alternative for creating an interactive and entertaining learning process (Kilig and Moralar,
2015). As such, technological development can be used as an instrument to support learning activities.
Through the use of problem-based learning, students can become more motivated and be encouraged to
discover mathematic concepts in a clear and concise manner (Uygun & Isik Tertemiz, 2014; Kilig &
Moralar, 2015; Anazifa & Djukri, 2017; Divarci & Saltan, 2017; Alici, 2018; Tutak, 2021). In this sense,
when the contents of EIN (educational informatics networks) were examined, it was seen that video-based
lessons, multiple-choice tests, and occur.

1.1. What is Problem-Based Learning?

Problem-Based Learning (PBL) is a learning method that prioritizes students, is based on active learning,
contributes to the ability of students to solve problems as well as their academic development, and is aimed
at understanding and creating solutions to problem cases related to cases understood (Bagci, 2003). The
foundation of PBL is comprised of "scenarios" called "fictionalized cases" in which problem cases related
to real life are presented. Such scenarios aim to guide and direct in line with predetermined targets
throughout the learning process. With the provided scenarios, students encounter a variety of problems and
produce a variety of creative solutions to solve these problems. In addition, they take an active role in this
process with high internal motivation. Within the scope of PBL, students use previous experiences and
previously learned information to create possible answers for solving the problems presented in each
scenario in light of newly attained information (Ersoy and Bager, 2011).

PBL is a process in which studies following a learning cycle model for understanding or resolving a problem
are carried out. PBL is well suited for technology intagrated instructional design such as DDD-E model.
With this model it helps students develop skills and confidence to solve real-life problems with some
technological material, media, web 2.0 tools etc. during the education term (Bransford, Vye & Bateman,
2002).

It is not possible to talk about a series of fixed and definite steps in the PBL application process. Therefore,
researchers have proposed different steps to reflect the characteristic structure of the PBL process (Stepien,
Gallagher & Workman, 1993; Hmelo-Silver, 2004; Hung, 2009). In the study, by drawing on the existing
literature, a PBL process integrated with DDD-E Model was operated by following the five stages explained
below (Alict, 2018):

1) Definition of the Problem: A real life problem or a direct engineering problem is

presented. What is known about the problem and what is required is listed through
brainstorming in line with the mutual exchange of ideas and interaction among students.
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At this stage, students correlate their previous information or experiences with the
subject.

2) Gathering Necessary Information: This stage includes researching what is required to
learn to solve the problem and gathering information sources.

3) Research Stage: Inthis stage, students take responsibility of their own learning processes
and initiate creation of offer solutions to the problem. This stage includes the active
processes of creating a hypothesis to solve the problem, building an experimental plan to
evaluate the hypothesis, and applying this plan.

4) Transferring and Designing: In this stage, in line with the data obtained in the previous
stage, ideas are suggested for solving the problem by means of brainstorming, a design
is created, and this created design is assessed.

5) Communication: This stage includes creating new ideas to enhance the design and
improving the design in line with these ideas, and also re-testing practices.

When the literature related to PBL is examined, the work of Cantiirk-Giinhan and Baser (2009 demonstrated
that the PBL method has more favorable effects on student critical thinking skills within the scope of
mathematics compared to conventional instructional methods. Uygun and Tertemiz (2014) determined that
a positive improvement was seen in the academic success and the level of permanence thereof in primary
school students who used PBL. Divarct and Saltan (2017) established that PBL was more efficient in
improving academic success compared to the current approach employed in the learning program. Eroglu,
Aydogdu and Tutak (2020) showed that students who used PBL were more successful in mathematics, and
also had a more positive attitude to the course. Anazifa and Djukri (2017) pointed out that problem-based
learning had a positive effect on the creativity and critical thinking skills of students. Finally, Nurtanto,
Fawaid and Sofyan (2019) suggested that more PBL-based activities were necessary in PBL classes in order
to enhance students’ mathematical literacy and creative thinking skills for mathematical problems.

After considering these studies, the present study aimed to create a micro-level instructional design in which
the Problem-Based Learning approach was utilized. Such instructional design is related to the use,
arrangement and, if necessary, rearrangement of instructional components and mental activities to provide
the maximum efficiency in all kinds of instructional activities in terms of both materials, students, teachers,
and also society with the aim of enhancing outcomes (Ipek & Sozcii & Rushan, 2013). In light of present
technological developments, it is seen that innovation in the instructional systems used in education and
the use of various instructional approaches and models (web-based learning, online learning, e-learning,
etc.) have become more preferable due to concepts such as the universalization of information, learning
independent of material facts, (classroom environment, face-to-face communication, etc.), cost, and the
need for life-long learning (Usluel and Mazman, 2009).

When the stages of PBL were considered in line with the present technological development, the necessities
of the time, and the need for innovation, it was seen that the integration of the stages of the DDD-E model,
which is an e-learning design, with the aforementioned stages was appropriate and, in this sense, the DDD-
E model was addressed in the study.

1.2. The DDD-E Learning Model

Thanks to the considerable advances of technology since the 21st century, novel instructional design models
have emerged with the development of multiple learning (multimedia learning) and online learning systems
for e-learning. One of these is the DDD-E model, which is a design model for e-learning projects within
the e-learning process. The DDD-E model, pictured in Figure 1, consists of 4 stages which are Decide,
Design, Develop, and Evaluate (Ivers and Barron, 2010).
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DECIDE
Determine Project Goals
Brainstorm Content

Conduct Research

DESIGN
Draw Flow Charts

Specify Screen Designs
Create Story Boards

mA»cr»<m
ma»cre»<m

DEVELOP
Audio, Video,

Graphics, Animation
Using Authoring Software

Fig. 1. DDD-E Model (lvers & Barron,2010)

Within this model, the activities for project planning that are used in an instructional design for students,
and the extent of teacher participation in this process are as follows:

D-decide: This stage covers instructional targets, instructional standards, brainstorming activities,
and the formation of collaborative learning groups. Instructors are more active during the
educational process (lvers & Barron, 2010). In this stage, researchers analyze and determine a
number of criteria including the types of software and hardware to be used for suitably
functionalizing the learning environment as well as activities and students' ability to use the
hardware in order to develop game-based multimedia (Wahidah et all, 2020).

D-design: In this stage, the process is evaluated in an attempt to determine the design plan and
shortcomings of a project in planning and implementing the project to be created. Students
determine the content they wish to use and create flow charts, arrangements thereof, and Story
Boards for software (lvers & Barron, 2010). At this stage, researchers conduct a material analysis
to determine the depth and extent of the material. After the process of material analysis is completed,
a flow chart and storyboard are created (Ellis-Barrett, 2007). Flow charts are created to provide an
overall view for the flow or course of an interactive learning environment from one scene to another.
A storyboard or visual instruction file is created to define every scene including visual appearance,
sound, time, and other related information (Wahidah et all, 2020).

D-develop: In this stage, media materials are created and gathered to make the process of learning
more effective and simpler. Instructors assume the role of guide rather than teacher, manage media
production and multiple learning activities, and address any shortcomings they notice. Students
develop materials such as graphics, animations, auditory and visual videos through the use of the
multimedia tools provided by their instructors (Ivers & Barron, 2010). At this stage, researchers
develop interactive elements of the learning environment in which materials such as written texts,
illustrations, animations, and sounds are required. Then, researchers create interactive learning
mediums by using the software determined in the Decide stage (Wahidah et all, 2020).
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e E-evaluate: Evaluation is applicable to each of the previously mentioned stages. In this stage,
instructors are responsible to evaluate their students and revising their activities to improve them
for prospective applications. Students correct shortcomings and mistakes related to the project
outcomes created in multiple mediums, evaluate their intra-group work, and conduct self-
evaluations. Evaluation is not only one stage of the DDD-E model but also a process that is actively
performed at every stage in the model (Ivers & Barron, 2010). In this stage, the researcher evaluates
interactive learning media outcomes. In this study, the process of evaluation includes formative
evaluation by using materials, media, language, and student skills (Ellis-Barrett, 2007). This stage
is completed with a one-to-one evaluation by a specialist and an evaluation of the students, which
is followed by a small group evaluation and then a test evaluation. In this context, the conceptual
process of the DDD-E Model is given in Figure 2 (Wahidah et all, 2020).

Decide

v v v ¥

Analysis Goals Material Analysis Analysis Software Analysis Hardware

l I l |

Design

| Material ‘ Flowchart J ‘ Designing Display ‘ ‘ Storyboard |
| )
Develop
Teks Image content illustration Visual Audio
v

VoAt “4_ Evaluate _+ Summative ‘
[ One to One Expert ]—’[ Small Group

Fig. 2. Conceptual process of the DDD-E Model

Multimedia is the combination of text, art, sounds, animations, and videos that are transferred by means of
computers or electronic and digital equipment. A literature review related to the DDD-E e-learning design
showed only a limited number of studies (Ivers & Barron, 2002; Ellis-Barrett, 2007; Ivers & Barron, 2010;
Wahidah et all, 2020). The use of the DDD-E model in this study aims to contribute to this deficiency in
the literature.

1.3. Research Problem

In line with the aim of the research, the question "What are the opinions and attitudes of 6™ grade students
regarding the subject ‘Four Arithmetic Operations in Decimals’ taught with the Problem-Based Learning
Approach adapted to the DDD-E Model?" was asked and the sub-problems are given below:
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Sub-problem 1: "What are the opinions of the students regarding the subject ‘Four Arithmetic Operations
in Decimals’ taught with the Problem-Based Learning Approach adapted to the DDD-E Model?"

Sub-problem 2: "What is the attitude level of the students regarding the subject ‘Four Arithmetic Operations
in Decimals’ taught with the Problem-Based Learning Approach adapted to the DDD-E Model?"

2. Methodology
2.1. Research Model/Design

In the study, a micro-level instructional design that addresses the outcomes of the subject "Four Arithmetic
Operations in Decimals" contained within the scope of a 6™ grade math curriculum was planned. The study
aimed to integrate the stages of PBL with the steps of the DDD-E model and was conducted using a case
study, which is one of the qualitative research methodology patterns. According to Stake (2005), case
studies are divided in 3 groups: real, instrumental, and collective case studies. In the present research, a real
case study was preferred and was thus conducted in order to better understand the current state. Twenty 6th
grade students at a private school in the city of Balikesir were selected for the research by means of a simple
available case sample, and they formed the study group of the research.

2.2. Data Collecting Tools

Quantitative data of the study were gathered with an "Achievement Test for Four Arithmetic Operations in
Decimals"(Appendix-1) prepared by the instructor and an "Attitude Scale for Students to Technology"
prepared by Yurdugiil and Agkar (2008). This scale employs 24 items in total: 15 positive and 9 negative
items. Qualitative data were gathered by means of a semi-structured feedback form that was prepared by
the researchers.

2.3. Sampling or Study Group

The study group consisted of 20 6" grade students studying in a private school in Balikesir, by using
purposive sampling method. The reason for this is that due to the pandemic conditions at the time of the
research, the research could only be conducted with students who had remote access, technological facilities
and online communication.

2.4. Data Analysis

Data were analyzed using the SPSS 22.0 package program. In the research, descriptive data statistics were
employed in the analysis of the data pertaining to the participants. For Achievement Test for Four
Arithmetic Operations in Decimals, a draft of 30 questions in total, which was prepared during the
development of the achievement test, was prepared and sent to the experts. Afterwards, an achievement test
with a total of 12 questions was created in line with the expert opinion. The questions in each part are open-
ended and selected to measure four operations skills in decimal numbers. The achievement test was
composed of 12 questions, each of which corresponds to 5 points, and was assessed out of 60 points in
total. In the findings obtained from the Attitude Scale for Students to Technology, negative items were
inversely encoded and analyzed depending on an average point. To determine an accurate decision on the
opinions of the participants regarding the subject, their arithmetic mean points were calculated. Regarding
this, a graduation scale for arithmetic mean points is as the following (Cerit, 2008):

1.00 — 1.80 Strongly Disagree
1.81 — 2.60 Disagree

2.61 — 3.40 Neutral

3.41 —4.20 Agree

4.21 —5.00 Strongly Agree

The findings obtained from the "Feedback Form for the Use of Technology in Education” were analyzed
using content analysis. The interview form was validated by utilizing expert opinion. The interview form
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was administered to each student in the study group and was comprised of two questions: "What are your
opinions on activities in which technology and mathematics are involved together?" and "What do you
think about solving daily life problems encountered in mathematics by using technology? Please explain in
detail.” Within the framework of these questions, twenty interview forms were assessed. A process of
encoding was performed depending on the results pertaining to the explanations and expressions of the
students on the blending of problem-based learning with technology in line with the DDD-E model.
Afterwards, a process of thematization was conducted in line with the encoding performed, and then the
frequency values of the themes were calculated, listed in a table, and interpreted. The process that was
performed within the scope of the content analysis was based on gathering analogous data under certain
themes by means of encoding and on arranging and interpreting them in such a manner that readers are able
to understand (Karatag, 2017).

2.5. Validity and Reliability of the study

Yin (1984)'s recommendations were used for the validity and reliability of this study. In order to increase
the construct validity of the study, more than one data collection tool was used in the data collection process
and each step of the study was well defined. For reliability, the researchers developed the study step by step
within a certain system and each step was explained in detail and supported with documents.

Triangulation is the comparison of the results of two or more data collection methods (for example,
interviews and observations) or two or more data sources (for example, individual interviews with different
group members). In this way, the weaknesses of one method can be compensated by the strengths of the
other method (Mays & Pope, 2000; Streubert & Carpenter, 2011). At least three sources of information
should be used to support each major outcome in triangulation.

2.6. Research Procedures

An instructional plan of the instructional design prepared for the subject "Four Arithmetic Operations in
Decimals" is given below.

2.6.1 The Instructional Plan for the Teaching of the Subject “Four Arithmetic Operations in
Decimals” Using the Problem-Based Learning Approach in Line With the DDD-E Model

The detailed version of the instructional design of the micro-level plan is given below. What needs to be
done and what has been done at each stage are detailed in this table. In the given plan, the achievements,
the teaching approach and the teaching design used are given. Then, the first three steps of the problem-
based teaching approach, Definition of the Problem, Gathering the Necessary Information and Research
Stage, which are discussed in the Decision-making step, which is the first of the sub-steps of the DDD-E
model, are mentioned. In the Design and Develop stages, the Transferring and Designing stage of the
problem-based learning approach has been adapted, and at this stage, brainstorming and problem solving,
testing and evaluation of the produced products are included. The evaluation process, which is the last step
but made at all levels, is handled in the Communication step of the problem-based approach. In this stage
students discuss what else can be done for improving the design.

Name of Lesson | Mathematics

Level of Class 6" Grade
The Related e M.6.1.6.3. They can round the numbers expressed in decimal base up until a
Outcomes given place.

e M.6.1.6.4. They can perform multiplication using the decimal numbers.

e M.6.1.6.5. They can perform division using the decimal numbers.

e M.6.1.6.6. They can perform multiplications and divisions using the decimal
numbers; 10, 100, and 1000 in a shortcut method.
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e M.6.1.6.7. They can estimate the results of arithmetic operations performed
using the decimal numbers.

e« M.6.1.6.8. They can solve problems that require four arithmetic operations
using decimals.

Instructional
Approach

Problem-Based Learning

Instructional
Design

DDD-E Model

The Steps of the DDD-E Model

Decide

The Stages of the PBL

Stage 1: Definition of the Problem: A real life problem or a direct engineering
problem is presented.

Stage 2: Gathering the Necessary Information: research what is required to learn
regarding the solution of the problem, what is required for the solution, and gather
information sources.

Stage 3: Research Stage: Students take responsibility of their own learning process
to create or offer proposed solutions for the problem and initiate this process. This
stage includes active processes of creating a hypothesis, an experimental plan for
the hypothesis test, and performing such plan.

The Aim of Learning: The students were asked questions corresponding to the
problem case and were given the opportunity to have an opinion on the problem.

"l am planning to open my own coffee bar. My dream is to have a coffee bar that
has an eye-catching layout. | know that I must calculate all possible expenditures
properly without taking any risk, but I am not skilled in calculation. In other words,
I need an accounting specialist. Additionally, | need to execute a marketing process
by shooting a promotional video. | need some help in this sense. Could you please
make me an offer regarding all these processes?"

Research: Students are given a certain amount of time to decide what types of
materials they plan to use in the coffee bar, and to research in detail rental fees,
material prices, etc.

Brainstorming: Students write in a list detailing what is known and required
regarding the proposed problem by means of brainstorming. At the same time, they
correlate the subject with their previous information.

They brainstorm for the concept to be determined and address the decision process
in detail.

Design

Stage 4: Transferring and Designing: In line with the outcomes of the previous
stage, ideas are offered for the solution of the problem through brainstorming, a
design is created, and then tested at this stage.

e Brainstorming

Creating ideas

Deciding on the most favorable idea
Schematizing

Listing the necessary materials
Creating a design

Implementation and Evaluation
Processes included:

Creating A Storyboard:
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A road map was drawn by means of a storyboard created in line with the decisions
made at the Decision stage, and the next stage was proceeded to.

MUZIK CAFE .

Uriin Fiyat
Kahve Creticisi Kahve Aylik 1300 TL
Rize Cay Creticist Cay Avlsk 1000 TL
Toptanci Bardak Aylik 450 TL

Kafemdeki Kahve Servisi

Kafemde olduka saglikls ve dogal truler kullaamaktayim. Tabi ki bu durumda ipecek
fiyatlar: 1z daha fazla oluyor. Bu sebeple belk: fiyatiar biraz daha yuksek olabilir. Ama ik
‘bagta misteri toplamak igin ok yiksek bir fiyatlandirma yapmayacagun. Soarasinda ise canls
mitzik ve dogal 6rin maliyetinden dolay: zarar etmemek igin bifaz fiyatlan arturabilirim

Kafemin Hikayesi

 Kafems miizige ve yemek yapmaya olan ilgimden dolays agmaya karar verdim ve ikisini
birlejtinip muhtejem bir kafe agtm. Kafemde her akjam keadim canls muzik
sesgileyip

Kafemdeki Masraflar

Kahvelerim katkusiz ve dogaldsr. Sekerki kahvey: sevenler igin esmer seker kullaniyorum. fyi
bir kahveciden satm alsyorum. Gayims ise Karadeniz in Rize ilinin en iyi gay treticilennden

saua almaktayim ise geri plastik ve karton satm
alip gevreye de katki salryorum

Student
Writing Storyboard o
Title Class
Shot 1 Shot 2: Shot 3:
Music: Drama Element: Music:
Shot 4: Shot 5: Shot 6:
Dance Element: Drama Element: Music:

Develop

Media Creating: Students create a media production. The scenario designed with
the Storyboard is transformed using one of a variety of video tools and a commercial
film with video and music is created. (Camtasia Studio, iMovie, Prezi, Adobe
Premiere Elements, etc.)
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Image and Sound Organizer
Frame of storyboard:

Image or Sound needed:

(Circle one)

Fill in the information below for any images or sounds you found that might work for this
frame. Circle the one(s) you choose to use.

Description Location Copyright Status

Evaluation Stage 5: Communication: After creating ideas to improve their designs, improving
their designs in line with these ideas, and then re-testing their designs, students
present and discuss their designs in an instructional environment. They also discuss
what else can be done for improving the design.

Continuous Assessment: At every stage of the evaluation process in the
instructional design; instructor and intra-group peer evaluations are performed.

3. Findings and Discussions
The findings obtained from the data analysis are presented below.
3.1. Findings Related to Sub-Problem 1

The attitudes of the students who participated in the research related to activities in which technology and
mathematics were integrated together are given in Table 1.

Table 1

Student Attitudes towards Activities Integrating Technology and Mathematics

Opinions f
Entertaining 15
Unnecessary 3
Boring 3

It can be seen from the table, 15 of the students said entertaining about the use of technology in the activities,
3 of them said unnecessary and 3 of them said boring. Student attitudes related to solving real life problems
using technology are presented in Table 2.

Table 2
Student Attitudes towards Solving Real Life Problems Using Technology

Opinions f
Easy to learn 15
Entertaining 9
Hard 1
Boring 1

According to their responses in the interview questions, students believed that instructional technologies
are advantageous in many senses. It can be seen from the table, 15 of the students said easy to learn about
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the solving real life problems by using technology in the activities, 9 of them said entertaining, 1 of them
said hard and 1 of them said boring.

For example, (S1) said, "Mathematics is more entertaining when such activities are done. | can better
understand the lesson by using technology in the class." This student demonstrated a positive attitude
regarding the use of technology in learning.

(S2) said, “It was actually centralized with a system we're not used to, but it was really entertaining.” As
can be understood from this student's view, it is seen that students learn mathematics by having fun with a
new system.

(S5) said, "I actually get bored of writing continuously. I can better learn the subject with such problems.
Also, it is more entertaining when we handle real life examples.” This student demonstrated a positive
attitude regarding the promotive effects of the use of technology in learning.

(S15) said; "I wish we always used technology in all lessons by solving such real-life problems. | can better
understand the subject in this way." It can be said that the student with this view has a positive attitude
towards mathematics with the use of technology.

(S6) said “The commercial film we prepared at the end of this course was really good. My favorite part of
the class was people watching this movie. Because | was proud of it.” This student, on the other hand,
talked about the pleasure he took in the presentation section at the end of the applied instructional design.
This shows that when you give students the opportunity to produce and present the product they produce,
positive changes in attitudes can occur.

Finally, (S7) stated that: "We always learned mathematics by writing. This is more favorable and
entertaining.” This answer showed that the student has a positive attitude for the use of technology, and a
higher motivation thanks to such kinds of problem-based activities, and also favorable opinions on the
DDD-E model that enables the problem-based learning process to be offered along with technology.

As a result, in the light of the qualitative findings obtained from the opinion forms, it can be said that the
students enjoy and have fun while learning mathematics with the designed DDD-E model instructional
design. In addition, students who designed something new in the process were supported to develop a
positive attitude towards mathematics by being intertwined with technology.

3.2. Findings Related to Sub-Problem 2

The scale employed in the study was performed as both a pre-test and post-test to the PBL model
application. The data obtained from the pre-test and post-test are given in Table 3.

Table 3

Arithmetic Mean Points of Students on the Attitude Scale for Technology

N X SS p
Pre-test 20 3.89 0.43 .012
Post-test 20 4.67 0.46

When the mean values of the pre-test and the post-test are examined, the mean values were higher following
the application. Moreover, there was a significant difference between the points of the pre-test and the post-
test. In light of this data, it can be deduced that the problem-based learning method enhanced positive
attitudes on the use of technology in mathematics lesson within the scope of the DDD-E model.

Furthermore, the results of the achievement tests completed by students at the end of the application were
examined by specialists. According to the results of these tests, the mean scores of the students were found
to be 42 out of 60 points in total. It was seen that 8 questions in average were answered correctly in the
achievement test comprised of 12 questions in total.
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4. Conclusion and Suggestions

When all of the student opinions are considered, it can be seen that the problem-based learning and DDD-
E e-learning models within the process of this type of learning contributes to the development of both
academic and affective skills of the students, has a positive effect on their attitudes towards mathematics
lessons, and enables them to have more improved academic achievements. As Hassan, Habiba, Majeed and
Shoaib (2020) suggested in their study, the use of e-learning models contributes to the motivation of
students. In this sense, a higher motivation will lead to favorable outcomes regarding academic achievement
for mathematic topics which may be difficult to understand.

The literature indicates that as long as it is employed in a proper, well-planned, and programmed manner,
the use of technology in mathematics enriches the learning environment, enhances the student motivations,
and also contributes to 21st century skills such as problem solving and critical thinking (Y1ildirim, 2000).
In this context, when the instructional necessities of this era are taken into consideration, the use of the
DDD-E learning model, which is based on technology, in mathematic learning will improve affective
attitudes towards the lesson and academic achievements. Furthermore, the use of problem-based learning
will enhance student critical and creative thinking abilities when facing problems that are encountered in
daily life and, at the same time, support the development of 21st century skills.

Today, with the rapid development of technology, novel implementations aimed at distance learning and
even the tendency towards technology-based instructional designs such as DDD-E learning are supported
(Wahidah et all, 2020). Cetin & Mirasyediogullari(2008) suggested in their studay, one of the reasons why
technology-assisted problem solving approach is effective in increasing mathematics achievement may be
the use of technology in mathematics teaching. Because the visuality offered by technology motivates
students, attracts their attention and helps to understand the logic of mathematical concepts. In addition,
technology prevents wasting time with transactions and allows students to develop their high-level thinking
skills, enabling them to learn better. As a matter of fact, Sheehan and Nillas (2010) determined that
technology facilitates students' understanding by visualizing concepts and helps them to establish
relationships between different mathematical representations. In addition, many academic studies have
confirmed that technology is effective in increasing mathematics achievement. For example, Hannafin
(2001) and Ellingon (2003) determined as a result of their research that the use of technology increases
students' success in mathematics lessons, their participation in the lesson, their understanding by
internalizing the subject and helps them see the relationship of mathematics with the real world. In addition.
Furthermore, in the DDD-E model, which requires a student-based approach, students are provided with
more practical knowledge about the present technology by using it to help solve real life problems given in
the model.

In such times, when the acquisition and processing of knowledge means more, a variety of tools that aid
students to access, use, and disseminate knowledge are vital. Revising and updating instructional designs,
methods, and programs that are employed within the distance learning process has become vital for
improving the skills of the students. Arsovic and Stefanovic (2020) determined that students being educated
with the help of e-learning models demonstrated better performance in many senses, had enhanced learning
performance, and were provided with a customized method of teaching/learning, and with improved
learning processes regarding the cycle of continuous improvement. In this regard, the DDD-E model, which
is one of the e-learning models, seems to be a suitable model to use in mathematic learning as well as being
an appropriate method to use in the DDD-E model within the scope of problem-based learning.
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Appendix
Appendix-1
Asagidaki toplama ve ¢ikarma islemlerini yapiniz. Asagidaki bolme islemlerini yapiniz.
a)0,4+0,123 = a)0,4:0,1=
b) 1,2+ 13+ 0,004 = b)1,2:0,06 =
c) 23,12+ 1,238—-10,32 = €)i,235 1237
d) 111,134+ 0,2+ 13 = d)0,2:1,03 =

Asagidaki carpma iglemlerini yapiniz.

a)0,4x0,123 =

b)1,2x13 =

¢)1,23%:0,32:=

d) 0,2+ 1,03 =

773
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