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Abstract: The purpose of this study is to examine the effect of the Understanding by Design Model (UbD) on
students' problem-solving skills, collaboration skills, and overall academic achievement in the fourth-grade social
studies course. The research was conducted with mixed methods, and an enriched design was used in the study. The
participants of the study consisted of 41 fourth-grade students: 22 in the experimental group and 19 in the control
group. 'Problem-Solving Steps Teacher Observation Form', 'Cooperative Learning Rubric', and 'UbD Application
Teacher Interview Form' were used as qualitative data collection tools. 'Problem-Solving Skills Scale', 'Cooperative
Work Scale', and 'Social Studies Academic Achievement Test' were used as quantitative data collection tools.
Descriptive statistics results were used to analyze qualitative data, and Mann-Whitney U, Welch t-test, ANOVA, and
Shapiro-Wilk test were used to analyze quantitative data. The findings obtained from the data of the study show that
UbD contributed to the development of problem-solving and collaborative working skills, increased academic
achievement, and increased students' motivation towards the learning process.
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07z: Bu aragtirmanin amact ilkokul dordiincii sinif sosyal bilgiler dersinde Anlamaya Dayali Tasarim Modelinin (UbD)
ogrencilerin problem ¢ézme, is birligi becerisi ve akademik basarisina etkisini incelemektir. Arastirma karma yontemle
yiriitiilmiis ve arastirmada zenginlestirilmis desen kullanilmistir. Aragtirmanin katilimcilarini dordiineti siifa devam
eden 22’si deney, 19’u kontrol grubunda olmak iizere toplam 41 §grenci olusturmaktadir. Arastirmada nitel veri toplama
araglarindan “Problem Cézme Basamaklart Ogretmen Gozlem Formu”, “Is Birlikli Ogrenme Rubrigi”, “UbD
Uygulamas1 Ogretmen Goriisme Formu” kullanilmistir. Nicel veri toplama araci olarak “Problem Cozme Becerisi
Olgegi”, “Is Birlikli Caligma Olgegi”, “Sosyal Bilgiler Akademik Basar1 Testi” kullanilmistir. Nitel verilerin analizinde
betimsel istatistik sonuglarindan, nicel verilerin analizinde Mann-Whitney U, Welch t-testi, ANOVA ve Shapiro-Wilk
testinden faydalanilmistir. Arastirmanin verilerinden elde edilen bulgular, UbD’nin problem ¢6zme ve is birlikli ¢aligma
becerisinin gelisimine, akademik basarinin artmasina katki sagladigi ve ogrencilerin 6grenme siirecine karsi

motivasyonlarini arttirdigini géstermektedir.

Anahtar Kelimeler: Anlamaya dayali Tasarim (UbD), problem ¢6zme, isbirligi, akademik basar1
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Introduction

Social studies has been defined as a field of research that
makes interactive use of social and human sciences to develop
citizenship competencies (NCSS, 1994, as cited in Oztiirk,
2009, p.4). In addition to this, social studies also aims to
provide individuals with skills such as being productive in a
democratic society, putting the right decision-making
mechanisms into action, planning the future by looking at the
past, and citizenship awareness.

The Social Studies curriculum (2015) aims to raise
individuals who are active and creative, who develop positive
relationships, and who aim to improve their citizenship
competencies. While conducting studies to achieve this goal,
all sciences such as history, geography, anthropology,
archeology, economics, law, philosophy, political science,
psychology, and sociology have been utilized within the scope
of the social studies course. In social studies teaching, which
has been affecting an important part of human life since the
day it was taken into the teaching process, raising conscious
citizens who are beneficial to society has been one of the focal
points in the program.

Curricula have some general objectives. These objectives
are complementary and supportive of each other from pre-

school to high school completion and are specified in detail for
each level. A student who completes primary school is
expected to be a self-confident and self-disciplined individual
with high awareness, who has acquired verbal, numerical, and
social skills that they can actively use in daily life, and who
makes choices that affect their life for their benefit (Ministry
of National Education and the Board of Education and
Discipline, 2023).

The general and specific objectives of the Social Studies
programs include outcomes and topics, values, skills, and
competencies that are formed in a spiral manner at different
levels (Ministry of National Education, Board of Education
and Discipline, 2005; 2015; 2023). Especially in the Social
Studies program, which started to be used in 2005, values,
skills, and concepts were included in detail for the first time.
Starting this year, it is seen that thinking skills such as
decision-making, problem-solving, creative thinking, and
critical thinking are among the skills that students should
acquire.

Skill can be defined as being able to do anything of interest
and affinity. Bolat (2021) defined the concept of skill as the
ability to behave following the specified criteria by using the
individual's existing physical tendency or competencies
developed through the teaching process. Skill is also
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associated with people's being in harmony with society
throughout their lives, adapting easily to the world they live in,
and being successful in education and business life (Simsek et
al., 2022).

The ability to produce new ideas by analyzing information
and thoughts to reach a result and by identifying the
connections between situations is called thinking skills
(Ozdemir, 2021). Thinking skills include processes such as
critical, creative, innovative, and analytical thinking (Binkley
et al., 2012). According to the research report of the Board of
Education (2023), high-level thinking skills are classified as
innovative and creative thinking, problem-solving, decision-
making, reflective thinking, critical thinking, analytical
thinking, and metacognition.

John Dewey presents problem-solving as a life skill with
systematized stages. Dewey considers this skill as a 'reflection
on life' (Yenice, 2011, as cited in Bolat, 2021). Problem-
solving skills have been recognized as important for more than
60 years. It came to the fore especially in the 1980s (Muir et
al. cited in Bolat, 2021). Problem-solving can be defined as
consciously examining the problem, choosing the most
appropriate one among the ways to solve it, and being aware
of the differences in the whole process.

The skill of collaboration involves the processes of sharing
responsibility and division of labor by meeting at a common
point by the individuals involved in the study before starting
to work within the framework of a subject. This skill also
includes processes such as cooperation, sharing, acting
according to instructions and rules. In addition, cooperation
includes processes such as acting according to rules (Ozdemir,
2021, p. 29).

Many systems and models have been developed, and many
different applications have been made in the world to gain the
life skills and thinking skills in the explanations. All
experiments that have been tried throughout history, whether
successful or unsuccessful, have been produced and tried to
develop and contribute to the individual. One of these
approaches, the Understanding by Design (UbD), is a model
that aims to enable individuals to acquire knowledge and skills
permanently and transfer them to life.

UbD is an approach to learning that takes students'
readiness and learning characteristics into account, aims for
permanent understanding, and supports students to easily
transfer this understanding to life. According to Wiggins and
McTighe (2005), UbD is not a prescriptive program, but a way
of thinking in which goals are at the center. In this model,
information or ideas that are considered important are
expected to be more easily understood by the student and used
where necessary.

Through UbD, a framework is created by determining
learning and teaching priorities. Planning within the
boundaries of this framework should consist of students'
readiness, skills and predispositions, their developmental
status, the conditions of the teaching environment, their
responsibilities, and the assessment process. By identifying
goal-oriented methods and designing materials, a guiding map
of what the student needs to acquire should be created. The
ideal design process is aimed at creating a productive and
authentic learning process for the student, far beyond
providing the student with technical skills (Wiggins &
McTighe, 2005, p. 14).

Teachers, who are defined as designers in UbD, need to
clearly define their goals and the results they want to achieve
at the beginning of the design process. Then, comprehension
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objectives and related basic questions are created for these
knowledge and skill objectives. Then, process and outcome
evaluations are made with various teaching methods and
techniques and finally, the learning process is planned in
detail. This whole process consists of desired outcomes,
evidence, and instructional planning (Wiggins & McTighe,
2005).

Determining the desired outcomes is the first stage of
planning. It consists of three parts: attainment, comprehension,
and transfer. The big idea, basic questions, comprehension
statements, knowledge and skill acquisitions, and transfers are
determined in this section (Altun & Yurtseven, 2020, p. 38).
At this stage, the teacher should have determined the
appropriate time interval and should plan with appropriate
choices for this period (Wiggins & McTighe, 2005, p. 18). In
the stage of determining the desired results, the big idea, basic
questions, comprehension goals, knowledge and skill gains,
and transfer process, which are among the basic concepts of
UbD, take place. The big idea is the definition of the whole
process to be gained by the student regarding the theme or
topic.

At the end of the process, students are expected to construct
what they have learned and acquired in line with this idea. The
comprehension process is seen as a critical process in which
permanent understanding is the focus, and this process is
supported by basic questions. Knowledge is shaped within the
framework of skill objectives. The transfer process can be
defined as students' use of what they have learned in
environments outside of school or in new processes they
encounter by mobilizing their own will and decisions.

The stage of determining the evidence is divided into two,
namely, process assessment and summative assessment. In the
process assessment phase, traditional or alternative assessment
and evaluation tools are included in the implementation phase
of the plan, while in the summative assessment phase, there is
a performance task that the student must perform at the end of
the subject or unit. Performance tasks are tasks that are
included in every plan in this design model and that students
perform by using their knowledge and skills effectively.
Wiggins and McTighe (2005, p. 18) state that before planning
assessments and activities, teachers should know how to think
like an evaluator.

The third and final step, the preparation of the learning
plan, should be designed to ensure integrity with the previous
two steps. In addition, in this section, students should be in
contact with activities that will support the necessary
knowledge and skills (Altun & Yurtseven, 2020, p. 40). The
teacher can prepare the methods, techniques, and materials to
be used in this section in advance or reorganize them during or
at the end of the process.

UbD aims to increase student achievement and ensure
permanent and effective learning. In addition, this model
emphasizes the concept of permanent comprehension and the
transfer process and aims for a process in which students
actively participate and individual differences are taken into
account (Wiggins & McTighe, 2011). There are many studies
on the effects of UbD in the world, and it is seen that these
studies have positive effects on student participation,
achievement, attitude toward the learning process, and
motivation (Andrews, 2011; Bodur & Yurtseven, 2021;
Ozdemir & Yurtseven, 2023; Som et al., 2016).

In studies conducted to investigate the effect of UbD on
student achievement (Andrews, 2013; Geylan, 2023; Keskin
Cinkaya, 2022; Tshering, 2022; Uygug, 2022), it was
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concluded that student achievement was positively affected. In
these studies, in addition to student achievement, behavioral
development, attitude, and retention variables were examined.
In the studies examining the effect of UbD on students'
thinking skills (Chaisa & Chinokul, 2021) and its effect on
problem-solving skills (Durmaz, 2014), the results that UbD
contributed to students' thinking skills were shared. These
studies also investigated the effects of UbD on class
participation, attention and motivation, self-efficacy, and self-
regulation skills. In a study examining the effect of UbD on
collaborative work (Florian & Zimmerman, 2015), critical
thinking and effective communication skills were also
examined, and it was concluded that UbD had a positive effect
on skill development.

In this study, unlike other studies, the effects of UbD on
student achievement and students' problem-solving and
collaboration skills were examined together through
qualitative and quantitative data. It is thought that the study
will contribute to the field within the scope of the Social
Studies course and the UbD processes. In line with these
explanations, it was aimed to answer the following questions
to examine the effect of the Social Studies lesson plans
designed with UbD on fourth-grade students' problem-solving
and collaboration skills and academic achievement:

1. What is the effect of the Understanding by Design
Model (UbD) on students' problem-solving skills in
the 4th-grade social studies course?

2. What is the effect of the Understanding by Design
Model (UbD) on students' collaboration skills in the
4th-grade social studies course?

3. What is the effect of the Understanding by Design
Model (UbD) on students' academic achievement in
the 4th-grade social studies course?

4. According to the opinions of classroom teachers,
what is the effect of the Understanding by Design

Model (UbD) on students' problem-solving,
collaboration, and academic achievement.

Method

Research Model

This research was conducted with mixed methods. Mixed
methods are studies in which qualitative and quantitative
methods are used together (Bilyiikoztiirk et al., 2021).

In this study, in which the effect of UbD on students problem-
solving and collaboration skills and academic achievement
was examined, an enriched research design, the triangulation
method, one of the mixed method designs, was used. In the
enriched design, qualitative and quantitative data are collected
simultaneously, and the findings are examined to see if they
support each other (Creswell & Plano Clark, 2007, as cited in
Biiyiikoztiirk et al., 2021). This design can also be called a
convergent parallel design.

The quantitative part of the study was conducted with a post-
test control group experimental model. The experimental
model is the examination of the effect of different teaching
programs, methods, classroom practices, and lesson plans on
individuals or groups (Biiyiikoztirk et al., 2021). The
experimental model with the post-test control group is the one
in which the experimental and control groups are formed by
random assignment and only the post-test is applied. In these
studies, pretesting is seen as unnecessary or impossible
(Karasar, 2016).

The qualitative part of the research was conducted as a case
study. Case studies are used to see the details of an event, to
develop possible explanations for an event, and to evaluate an
event (Gall et al., 1996).

Work Group

This study, which examined the effect of the Social Studies
lesson plan prepared based on UbD on students' problem-
solving and collaboration skills and academic achievement,
was conducted in a private school in Etimesgut district of
Ankara province in the fall semester of the 2023-2024
academic year. Two fourth-grade classes were randomly
selected as experimental and control groups. The study was
conducted with a total of 41 students: 22 in the experimental
group and 19 in the control group. Simple random sampling
was used in the study. In this method, all units in the universe
have an equal and independent chance to be selected for the
sample. In simple random sampling, universe units are known
and listed. Units are selected until the sample size is reached
(Biiyiikoztiirk et al., 2021). The reason for choosing this study
group for the research was that the only grade level in the
curriculum that includes the Social Studies course is the fourth
grade. Another reason is that the study group meets the criteria
of easy accessibility and affordability. In convenience
sampling, the researcher determines the number that is
sufficient for the research among the existing elements as the
sample. For this reason, it is also defined as random sampling
(Singleton & Straits, 2005, as cited in Baltact, 2018).

Data Collection Tools
Qualitative Data Collection Tools

Problem-Solving Steps Teacher Observation Form: The
researchers sorted the problem-solving steps into 22 sub-steps
and created an observation form. The observation form was
presented to two expert classroom teachers and one instructor,
and their opinions were taken. In line with the opinions
expressed, some items were combined, some items were
removed, and some items were formally edited. The
observation form was finalized with 16 items. These items
include processes such as defining the problem, collecting and
synthesizing data, making use of previous knowledge,
investigating the source of the problem, determining possible
solutions, deciding on the appropriate one, determining the
cause-and-effect relationship, and making observations. This
form was filled in for each student by the branch classroom
teacher of the experimental group at the end of the five-week
implementation.

Collaborative Learning Rubric: The rubric, originally
named 'Collaborative Work Skills' and created by Sarah
Nilsson, was translated into Turkish by Onger (2019) as
'Collaborative Learning Rubric'. The rubric includes the
categories of 'working with others', 'quality of work', 'problem
solving', 'focusing on the task', 'being prepared, and
'monitoring group activity'. The cooperative learning rubric
was piloted in a 3rd grade class of 18 students at a private
school in Etimesgut district of Ankara, and the items did not
need to be revised. At the end of the five-week UbD
implementation, the experimental group branch classroom
teacher filled out this form for each student in the class.

UbD Practice Teacher Interview Form: First of all, the
researchers clearly defined the answers sought by the research
from the beginning to the end. Then, by analyzing the general
questions asked, a semi-structured interview form consisting
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of 25 functional questions was prepared. Since semi-structured
interviews are conducive to deepening the questions along
with fixed options, the questions were prepared in this context.
During the preparation of the questions, the criteria of
relevance, suitability for the participant, and ease of answering
were taken into consideration. The prepared question form was
presented to the expert opinion, and a few of the interview
questions were eliminated and turned into 15 questions. Then,
a sample application was made with three expert classroom
teachers, and some of the questions were eliminated again and
some were structured. Finally, the interview form was
finalized with 10 open-ended questions and used as the main
data collection tool. The questions in the interview form were
designed to elicit opinions on the reflection of the UbD
implementation on the teaching environment, its effect on
problem-solving and collaboration skills, its effect on the
academic process, and its effect on students' attitudes and
motivation. The interview questions were directed to four
teachers who taught in the experimental group after the UbD
implementation, and teachers' opinions about the process were
obtained. The interviews were conducted face-to-face and
individually in a private environment. The interviews of the
teachers who gave permission were audio recorded, while the
interviews of the teachers who did not give permission were
recorded by taking notes. The same interviewer acted as the
interviewer in all interviews and refrained from making
personal directives.

Quantitative Data Collection Tools

Problem Solving Skills Scale: In the study, the 'Problem
Solving Skills Scale' developed by Sezgin (2011) was used to
measure students' problem-solving skills. The scale was taken
from Sezgin's master's thesis. The scale consists of eight
sections and is unidimensional. It covers eight sub-skills of
problem-solving skills. The study group in the development
phase of the scale consisted of 264 fourth, fifth, sixth, seventh,
and eighth graders. In the preparation phase of the scale, 16
sub-steps of problem-solving skills were taken, and the items
were created after the item frequency, the items to be measured
were reduced to eight. The scale was made ready for
application by taking expert opinions. The application time of
the scale for fourth-grade students was determined as 30
minutes.

Collaborative Work Scale: In the study, the
'Collaborative Work Scale' developed by Durmus (2020) was
used to measure the collaborative work skills of fourth-grade
students. While preparing the scale, 52 items were prepared
and presented for expert opinion. After the expert opinion, a
draft of 43 items was prepared and data were collected from
479 students. As a result, a three-factor, 17-item scale was
obtained. The alpha coefficients of the factors in the scale are
known to be .83 for Collaborative Learning Skills, .64 for
Group Reflection, .61 for Positive Commitment, and .87 for
Cooperative Learning Scale. The administration time of the
scale for fourth-grade students was determined as 20 minutes.

Social Studies Academic Achievement Test: While
developing this achievement test, the following steps were
followed: determining the unit and related achievements,
preparing test items, getting expert opinion for content
validity, trial application, item difficulty, and discrimination
analysis, and creating the test. First of all, learning areas were
examined, and it was decided to conduct the application

concerning the 'Individual and Society' unit. Thirty questions
were prepared to cover five learning outcomes related to the
unit. While preparing the questions, the 4th grade Social
Studies textbook by the Ministry of National Education, and
auxiliary resources were utilized, but original questions were
also created. Test questions were analyzed according to
Bloom's taxonomy at the stage of selecting and creating
questions. The pre-test was applied to 107 fourth-grade
students. As a result of the application, the difficulty and
discrimination indices of the items were calculated. The items
whose item difficulty index related to each outcome were
outside the range of .3 - .8 and the items that were furthest
away from the value were removed from the test. The actual
achievement test was created with the remaining 20 items. The
test was administered to the experimental and control groups
as a pre-test at the beginning of the process and as a post-test
at the end of the process.

Permissions for the measurement tools used in the study
were obtained by contacting the researchers who developed
the original scales. In addition, permissions for all
measurement tools used in the study were obtained from the
Kirikkale University Social Sciences Research Ethics
Committee. Research permissions were obtained from AYSE.

Data Analysis
Qualitative Data Analysis

Both descriptive and content analyses were used to analyze the
qualitative data obtained from the research. Descriptive
analysis is the analysis of the documents used in the research
and the documents collected during interviews and
observations on the basis of subject and question (Ekiz, 2020).
Content analysis is a systematic, repeatable technique in which
results are summarized in smaller content categories by coding
based on certain rules (Biiyiikoztiirk et al., 2021). The data
analysis stages of the Miles and Huberman model were
followed in the study. In this model, there are processes of data
reduction, display, description and verification (Punch, 2020).
In the data reduction part of the study, the collected data were
organized, divided into sections and summarized. In this
process, preparations were made for the notetaking and data
coding steps. The data were sorted by bringing them together
and organizing them. Coding is the process of giving labels,
names or descriptions to groups of data. Notetaking can
involve many things: substantive, theoretical, methodological
and personal. These processes are not in a sequential order
(Punch, 2020).

In order to increase the reliability of the research, audio
recordings and notes of the interviews with the participants
were taken. For the internal validity of the study, the researcher
acted as a practitioner in the experimental and control groups.
For the external validity of the research, expert opinion was
taken at the stages of data analysis, coding, and interpretation.
Inter-expert coding agreement was calculated as %89. This
similarity, called internal consistency in this model, is
calculated with the formula A= C + (C + ©) x100. Consensus
is expected to be at least 80% (Miles & Huberman, 1994).

Quantitative Data Analysis

Mann-Whitney U, Welch t-test, ANOVA, and Shapiro-Wilk
tests were used in the SPSS statistical program for significance
tests of quantitative data.
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Table 1. Mann-Whitney U test results of problem-solving skill scores according to the teaching method applied

Group n Row Total Rank Mean U Z p d
Experiment 22 571.50 25.98
Control 19 289.50 15.24 99-30 2916 0.004 1.00

Table 2. Experimental group averages in the problem-solving steps teacher observation form

Problem Solving Steps
Statistics 1 2 3 4 5 6 8 9 10 11 12 13 14 15 16
N 2 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22
X 95 86 68 68 90 40 63 77 68 5 86 27 63 72 81 40
Findings relationship, and making observations, was completed by the

This section presents the findings of the study conducted to
examine the effect of UbD on students' problem-solving,
collaboration skills, and academic achievement. The findings
were analyzed according to the four sub-problems of the
research, respectively.

Investigation of the Effect of Understanding by Design
Model (UbD) on Students' Problem-Solving Skills

Problem-Solving Skills Scale: To compare the mean total
problem-solving skill scores of the students in the
experimental group using the UbD method and the students in
the control group using the traditional method, the normality
of the distributions was first analyzed with the Shapiro-Wilk
test, and it was determined that the experimental group score
distributions were not normal (S-W geney(22) = 0.856, p = 0.004;
S-Wientrol19) = 0.953, p = 0.439 > 0.05). Accordingly, Mann-
Whitney U test, which is a nonparametric test, was used to
compare the averages. The results of the analysis are given in
Table 1.

According to the Mann-Whitney U results shown in Table
1, there was a statistically significant difference between the
mean problem-solving skill scores of the experimental and
control group students (U = 99.50, p<0.05, d = 1.00).
According to the rank averages, there was a significant
difference in favor of the experimental group students. The
effect size d = 1.00 has a value greater than 0.8, in other words,
the significant difference between the mean problem-solving
skill scores of the experimental and control group students is
quite high.

Problem-Solving Steps Teacher Observation Form:
The 16-item observation form, which was prepared to observe
processes such as defining the problem, data collection and
synthesis, utilizing previous knowledge, investigating the
source of the problem, identifying possible solutions, deciding
on the appropriate one, determining the cause-effect

experimental group classroom teacher. Table 2 shows the
results of the problem-solving steps observation form filled out
by the class teacher of the experimental group.

It is observed that the rate of realization of the problem-
solving steps by the 22 students in the class is generally quite
high. Among the sixteen problem-solving steps in the students'
observation form, 'defining the problem (.95)' ranked first,
‘utilizing previous knowledge (.90)' ranked second, and
‘applying the solution result (.86)' ranked third. According to
the teacher observation results, the rates of 'producing different
solutions (.40)', 'investigating the source of the problem (.40)',
and 'verifying the result (.27)" are at the bottom of the problem-
solving steps in which students were observed.

Investigation of the Effect of Understanding by Design
Model (UbD) on Students' Collaboration SKkills

Cooperative Work Scale: To test the significant difference
between the cooperative work skills of the experimental and
control group students, a normality test was performed to
determine how the data were distributed. It was determined
that the collaborative skill scores of both groups were normally
distributed (S—W[est(zz) =0.951, P= 0.337; S-Wcomml(lg) =0.966,
p = 0.693). In addition, the homogeneity of the variances of
the measurements was also examined by Levene's test and it
was determined that the condition of homogeneity of variances
was not met (F = 12.265; p = 0.001). In this context, Welch's
t-test, which is a parametric test, was applied (Table 3).
According to the results obtained, it was determined that there
was a statistically significant difference between the mean
cooperative learning skill scores of the students in the
experimental and control groups (t (396 = 5.073; p<0,05).
According to the cooperative learning scores of the groups, the
cooperative learning scores of the students in the experimental
group (X=3.46) were higher than the students in the control
group (X = 2.77). The effect size is large with Cohen's d =
1.67.

Table 3. Welch's t-test results of collaborative skill scores according to the applied teaching method.

Group n X Sd t p d
Experiment 22 3.46 0.24

Table 4. Cooperative learning rubric experimental group averages

Collaborative Work Categories

e . . . . Group
Statistics Working with  Quality of the  Quality of  Focus on the . .
Others work the work task Preparedness act.1v1t.y
monitoring
N 22 22 22 22 22 22
X 2.40 2.22 2.27 2.5 2.31 2.27
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Table 5. Descriptive statistics for the experimental and control group achievement test results

Experimental Group Control Group
Measurements N < 3S N < 3S
Pre-test 22 0.50 0.17 19 0.58 0.14
Final test 22 0.87 0.08 10 0.74 0.15
Table 6. Shapiro-Wilk test results for experimental and control group pre- and post-test score distributions
Measurements Experimental Group Control Group
S-W sd P S-W sd p
Pre-test 0.917 19 0.102 0.915 22 0.061
Final test 0.959 22 0.461 0.950 19 0.390
Table 7. ANOVA results of pretest and posttest scores of the experimental and control groups
. Sum of 5
Variance source squares sd Mean squares F P ()
Between subjects 1.178 40 0.038
Group 0.008 1 0.008 0.262 0.612 0.007
Error 1.170 39 0.030
Within subjects 1.935 41 1.619
Measurement 1.401 | 1.401 168.374 <0.001* 0.812
Group*Measurement 0.210 1 0.210 25.282 <0.001* 0.393
Error 0.324 39 0.008
Total 3.113 81
*p<0,05

Cooperative Learning Rubric

The collaborative work status of the experimental group is
presented in Table 4 according to the results of the
collaborative work rubric. Although the highest score that can
be obtained according to the collaborative work categories is
four, all scores were filled in individually by the group class
teacher according to the observation results for each student. It
is observed that the average scores of the 22 students in the
class are close to each other in each category. However, in the
collaborative work categories, it is seen that the highest mean
scores of the students are in the category of 'focusing on the
task (2.50)' and the lowest in the category of 'quality of work
(2.22)" out of four points.

Investigation of the Effect of Understanding by Design
Model (UbD) on Students' Academic Achievement

Descriptive statistics for the pre-test and post-test scores
obtained during the implementation process in the
experimental and control groups are given in Table 5.

When the pre-test and post-test averages applied during the
research are analyzed in Table 5, it is seen that the achievement
averages of both groups increased, and the increase in the
experimental group was higher. The group, instructional
strategy, or the interaction of group and instructional strategy
may have been effective in the increases in these mean scores.
In this context, in this study in which two different teaching
methods were used, a two-way analysis of variance for mixed
measures was conducted to determine whether there was a
significant difference between the students' achievement
scores before and after the application. To test the assumptions
of the test before the analysis, the normality of the distributions
of the measurements of the dependent variable, the equality of
the covariances of the groups, and the equality of the variances
of the measurements obtained from different groups were
tested, respectively. Since there were only two measurements,
the assumption of sphericity was not tested. The normality test
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results for the distributions of the scores in each pore are
presented in Table 6.

Table 6 shows that the experimental and control group pre-
and post-test score distributions are normal at a 0.05
confidence level. As a result of the Box'M Test for covariance
equality, which is another assumption, it was determined that
this assumption was met (Fa.1000723.031) = 3.128, p = 0.025 >
0.01). As a result of the Levene's Test conducted to determine
the equality of variances in the measurements of the different
groups, the condition of equality of variances was met in the
pre-test measurements but not in the post-tests (Pre-test: F(; 39
= 1.082, p = 0.305; Post-test: F(139) = 4.995, p = 0.031).
However, Stevens (1996, p. 249) stated that analysis of
variance is highly resistant to violations of this assumption
when sample sizes are close to each other (n1/n2 < 1.5).

The results of the two-way analysis of variance for mixed
measures to test whether there is a significant difference
between the achievement scores of the students before and
after the application of the teaching strategies are given in
Table 7.

As seen in Table 7, there was no significant difference
between the mean scores of the experimental and control
groups without test distinction (F(139) = 0.262; p = 0.612 >
0.05). When the effect of measurement was tested, in other
words, a significant difference was detected when the pre-test
and post-test mean scores were compared regardless of the
groups (F139) = 168.374; p < 0.01, n2 = 0.812). When the
common effect of measurement and group was taken into
account, it was determined that there was a significant
difference between the averages (F(1.39) = 25.282; p <0.01, 2
= 0.393). According to this situation, it was determined that
the change in pre-test and post-test score averages differed
with the method applied in the test and control groups. In other
words, the interaction of different teaching methods and
measurements was found to be significant. In the experimental
group, while the pre-test mean was X = 0.50, the post-test
mean was X = 0.87 and a higher increase was obtained
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compared to the control group. According to this, being in the
experimental group where UbD teaching was applied and
being in the control group where the traditional method was
applied had a different effect on student achievement. This
effect can be said to be a moderate effect (N2 = 0.393). As a
result, students showed a higher increase in achievement in the
environment where UbD-based teaching was applied.

Investigating the Effects of Understanding by Design
Model (UbD) on Students' Problem Solving,
Collaboration, and Academic Achievement from the Views
of Classroom Teachers

After the implementation, semi-structured interviews
consisting of 10 questions were conducted with 4 teachers in
the experimental group. Similar codes were thematized by
content analysis and descriptive analysis of the qualitative
data. The themes that emerged according to the findings of the
interviews with the four teachers in the experimental group
were 'Opinions about UbD', 'The effect of UbD on problem-
solving skills', 'The effect of UbD on collaborative work', 'The
effect of UbD on academic achievement', 'The effect of UbD
on students' attitudes towards the course', and 'The
contribution of UbD to the learning process'. While analyzing
the data, the support of the interview data for the research
hypotheses, the support of the literature, the support of similar
interviews, and the main theme of the interview were
examined.

T1, who taught as a classroom teacher in the experimental
group, expressed a positive opinion about the implementation
process of UbD and stated that it contributed especially to
interest and motivation in the lesson. He stated that he did not
have a direct observation about the effect of UbD on problem-
solving skills, but the effect of UbD on collaborative work can
be observed, especially in group work. She reported that the
effect of UbD on academic achievement and attitudes towards
the course was positive since students were active in the
learning process. T1, who stated that UbD contributed to the
learning process, stated that it would be very useful to carry
out the whole curriculum planning in this way, especially in
terms of reaching the target.

T2, who taught as a physical education and game lesson
teacher in the experimental group, expressed a positive opinion
about the implementation process of UbD because it increased
the motivation of the students. He stated that he had no idea
about the effect of UbD on problem-solving skills and
academic achievement. He stated that the positive effects of
UbD on collaborative work were seen, especially in team
games and acting in groups. In addition, she stated that
students' motivation towards the learning process increased
with UbD practices, and that the application was positively
effective.

T3, who conducts the English lessons of the class, stated
that there were positive reflections on the implementation
process of UbD and students' motivation towards the learning
process. She stated that there was a noticeable improvement in
the group work and problem-solving skills of the students, who
had previously experienced conflicts while working together.
In addition, she stated that it contributed positively to students'
attitudes towards the course, that students enjoyed the
activities and were more enthusiastic about expressing
themselves.

T4, who conducted the mind games and thinking skills
course in the experimental group, stated that the students
eagerly awaited the next lessons after the application. She also

stated that it positively affected students' problem-solving and
cooperative working skills. T4 stated that the fact that the
students were actively involved in the process directly in UbD
increased their motivation towards the lesson, and that the
students expressed this. It was suggested by T4 that it would
be more beneficial to continue the application not for a limited
period but to cover the whole process.

Discussion and Conclusion

In this study, four sub-problems were examined to examine the
effect of the Understanding by Design Model (UbD) on
students' problem-solving, collaboration skills, and academic
achievement in the fourth-grade social studies course. In this
section, the results of the research are discussed in the light of
the research findings.

In the study, it was concluded that the Understanding by
Design Model had a high impact on students' problem-solving
skills. The findings obtained from the opinions of the teachers
who participated as observers in the study show that the
students were in very good condition, especially in the sub-
dimensions of defining the problem, utilizing previous
knowledge, and reflecting on the skill. Similar to this result,
Durmaz's (2014) study on the problem-solving strategies of
gifted students concluded that UbD contributed to students'
problem-solving skills. In addition, Chaisa and Chinokul
(2021) reported in their research results that the lessons
conducted with a rotational design improved thinking skills. In
parallel with the observation result of the study, Gloria et al.
(2019) reported that UbD had a positive effect on students'
mental habits. It is thought that the positive effect of UbD on
problem-solving skills is related to the knowledge and skill
objectives set by the designer teacher at the beginning of the
process. The basic questions created for these objectives are
designed to encourage students to actively use their thinking
skills. UbD is accepted as a way of careful thinking beyond
being a program that sets rules (Wiggins & McTighe, 2005).
In connection with all these, it can be said that it also
contributes to the development of problem-solving skills.

In the study, it was concluded that the effect of the
Understanding by Design Model (UbD) on collaboration skills
was positive and significant. Based on the observations of the
group teacher, it is thought that the students were better in the
categories of focusing on the task and working with others.
Similar to the results of this study, Florian and Zimmerman
(2015) found that UbD had a positive effect on students'
collaboration and effective communication skills. The
methods and techniques used in UbD, such as Jigsaw, RAFT,
station studies, etc., in the process and result-oriented
evaluation stages (Diindar & Erdagi, 2023) are thought to have
a positive effect on the development of collaboration skills as
group work supports collaborative work. In addition, the
designs prepared by students in small groups during the UbD
process, in-group sharing, and working together towards the
same goal (Wiggins & McTighe, 2005) are among the factors
that contribute to this process.

In the study, the effect of the Understanding by Design
Model (UbD) on students' academic achievement was
examined, and it was concluded that the increase in
achievement was higher in the experimental group, where
UbD teaching was carried out, compared to the control group.
Like this result, Geylan (2023) conducted a study with 10th-
grade students to investigate the effects of UbD and concluded
that students' academic achievement increased. Andrews
(2013) reported that UbD had a positive effect on student
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achievement scores. There are many studies with similar
results in the literature (Keskin Cinkaya, 2022; Rubrica, 2018;
Tshering, 2022; Uygug, 2022; Yurtseven, 2016). The
comprehension step, which is one of the basic concepts of
UbD, is monitored through six basic indicators, and
corrections related to the process are made continuously
(Wiggins & McTighe, 2005). In addition, the eight basic
principles of UbD include the process of deepening and
developing what is learned through 'big ideas' (Tomlinson &
McTighe, 2007). All these approaches in the philosophy of
UbD are carried out by focusing on permanent understanding.
In this context, it is thought that plans prepared with UbD
contribute to student achievement.

In the study, the teachers whose opinions were taken to
determine the effect of the Understanding by Design Model
(UbD) on students' problem-solving, collaboration, and
academic achievement generally reported that the application
had a positive effect on problem-solving and collaboration
skills and increased students' academic achievement. In
addition, they stated that students' interest and motivation
toward lessons and their active participation increased as a
result of UbD practices. There are studies to support this result.
There are many research results similar to this study in the
categories of increasing student motivation after UbD
implementation (Boozer, 2014; Chaisa & Chinokul, 2021; Giil
et al., 2021; Ozdemir, 2021), developing positive attitudes
towards the course (Geylan, 2023), and active participation
(Som et al., 2016; Ulugnar, 2021).

Recommendations

According to the results obtained from this study, some
suggestions can be made. First of all, considering the positive
effects of UbD on students, the application can be made
widespread throughout the country by piloting it at various
levels and in different disciplines in certain regions. Teachers
can be supported to increase their knowledge and
competencies in this field by providing in-service training on
UbD. In this way, awareness of teaching methods and
techniques used in UbD, and traditional and alternative
assessment and evaluation tools can be increased. Educators
can be made aware of process- and outcome-oriented
measurement and its reflections on the teaching process.
Digital platforms that can be actively used within the scope of
this subject can be created to increase UbD practices and to
enable UbD practitioners to share and collaborate.

The study is limited to a five-week UbD study conducted
with a total of 41 fourth-grade students in a primary school.
The research data were collected from the students of the
applied branch and the teachers whose opinions were taken. In
this context, it is thought that the results of the study on student
achievement, problem-solving, and collaborative work will be
a guide for other researchers, and it is recommended that UbD
research be increased quantitatively.
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