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Abstract

The aim of the study is to develop an achievement test consisting of the questions in verbal intelligence games
whose validity and reliability have been ensured and which are in accordance with the learning outcomes of the
states of substance and knowing the properties of substance via the five senses taking place in the unit “Let’s
Know About Substance” in primary school 3rd grade science lesson. In this framework; the games of find with
code, anagram, the deleted word, deficient word and word tour being from the verbal intelligence games have
been used in the test. Scanning method from quantitative research methods has been used during the
development process of the test. Question inventory has been formed by the researchers. Content validity of the
test has been carried out by preparing table of specifications and reliability calculations of the test have been
carried out upon the data attained from 187 primary school third grade students in different cities of Turkey with
random sampling method for the purpose of having a pilot study. The reliability coefficient for Primary School
Third Grade Science Lesson “Let’s Know About Substance” Unit Verbal Games Achievement Test has been
found as (a) 0.92. Cronbach Alpha The mean item difficulty and distinctiveness indexes of the test have been
calculated with the conducted item analysis. Findings show that the developed achievement test is a valid and
reliable test. An achievement test consisting of 15 items and three factors as coding games, circle games and
word games, in which the distinctiveness of all questions is at sufficient level, which is at a difficulty level close
to the average, whose mean difficulty index is at medium level, which is valid and whose points are highly
reliable and which has been formed with verbal intelligence games has been developed within the direction of
the aim of the study.

Keywords: Let’s Know About Substance, Science, Verbal Intelligence Games, Third Grade

1. Introduction
1.1 Problem Status

Today, states make many reformist innovations and modifications in the field of education to adapt to the rapidly
changing world and to the life becoming more competitive with new arrangements. The developments
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experienced also in the field of science give rise to the emergence of new information and they come into our
daily lives in the form of new technologies. As the data obtained especially in the field of science affect human
life directly, the need for education on this subject increases in the society and therefore, science education gains
importance day by day.

In our current world, the impact of change shown in almost all areas of our lives by the rapidly developing
technology and tools becomes inevitable also in the education-teaching environment. As an impact of this
change, it is aimed to transform the education-teaching activities into satisfactory events for students in the
teaching environments and ensure the students to conduct their own learning willingly and in an active way
(Yikseltiirk & Altiok, 2016). Within this context; game-based teaching environments are prepared by using the
games popular for students in which they could freely express themselves and focus without any boredom also in
the teaching process (Oztemiz & Onal, 2013; Ulkiidiir, 2016). Games could be handled as natural learning tools
and the players could be ensured to be able to learn the phenomena such as habits, experiences, knowledge
acquisition and cooperation through doing and living by using the information and skills necessary during the
game.

Game is an activity also used in the education and teaching activities though it is mostly used for entertainment
purposes. Game is one of the most important tools urging the students to be able to express themselves and
realize their skills and supporting their mental, social, emotional, physical and linguistic developments. Also;
game based teaching could be defined as supporting teaching with educative and informative games. The
greatest benefit of game based teaching is that it makes teaching more entertaining and it increases motivation
(Demirel, 2008). Game based teaching activities could be conducted in every area of education. Also, it
increases the efficiency of teaching by urging the students to learn by doing and living (Yagiz, 2007).

Kirriemur and McFarlane (2004) have stated that game is vitally important in developing the skills decision
making as a group and data processing, discussion, practices on numbers, communication, planning, such as
strategic thinking; and Bottino and Ott (2007) have specified that intelligence games are highly significant in
developing the properties such as logical reasoning, thinking skills and strategic thinking. In addition;
Devecioglu and Karadag (2014) have expressed that intelligence games support the critical thinking and
authentic problem solving skills of the individuals such as visual and verbal intelligence, forming solution ways,
developing approach peculiar to themselves, designing, problem solving, shaping and tactical development. The
contributions of games towards behavior increasing attention and concentration (Garris, Ahlers, Driskell, 2002),
such as increasing motivation (Rosas et al., 2003) and developing positive attitude towards learning (Lou,
Abrami & D'Apollonia, 2001) could also be mentioned as well as its benefits towards teaching (Saygt & Alkas
Ulusoy, 2019). One of the intelligence games consisting of six sub-disciplines is verbal games (Head Council of
Education and Morality [HCEM], 2013:3). Verbal games are the types of games in which vocabulary is used as
well as logical inferences. Logical inferences of the individuals are necessary to be used together with their
vocabulary knowledge. The games such as anagram, word finding, taboo, scrabble, dixit, word hunt, password
games, contextualization and word ladder could be given as examples for these games (Marangoz, 2018; MEB,
2016). Recognition of students by teachers, knowledge of the methods and techniques to be used in teaching and
supporting the teaching process with family contribution works are important for the concepts related to science
to be taught via intelligence games (Kurupinar, 2020: 58). It is possible for most of these games to be able to be
used in the teaching of the concepts/learning outcomes taking place in science teaching.

The organized games related to the subjects taught in science activities means that those learned emerge via
experiences in a way. Especially the fact that the games arranged for teaching science significantly increase the
learning success could be expressed as a main qualification. Game based on teaching could be said to ensure a
more permanent learning of science.

The recent developments in the field of informatics and technology and the demands changing depending on

these developments have made it obligatory to develop new approaches and searches in the area of education.
Especially the new approaches in the area of learning such as constructivist learning theory, multiple intelligence
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theory and project based learning have deeply affected the traditional learning, teaching and evaluation
approaches (Fourie & Van Niekerk, 2001).

Together with this new approach, the inclusion of the learning process to the evaluation as well as the learning
product has gained importance. This situation has brought to the forefront the alternative evaluation methods
such as performance evaluation, project, portfolio, rubric, self and peer assessments (Anderson, 1998; Dochy,
2001; Sherpard, 2000). Assessment and evaluation being an inseparable part of the teaching process are
conducted for the purpose of determining the achievements and deficiencies of students, understanding the
efficiency of teaching methods and revealing the strong and weak sides of the program (MEB, 2004).
Questionnaires, oral exams, true-false tests, multiple choice tests and matching tests are used in all branches of
education so as to assess and evaluate the success of students (Kempa, 1986; Simsek, 2009; Ogan Bekiroglu,
2004; Yilmaz, 2004; ipek Akbulut & Cepni, 2013). Each one of these assessment tools has superior and inferior
sides when compared to one another depending on their usage purpose. Multiple choice tests providing
opportunities for assessing the success of students, examining all the lessons in an efficient way by asking so
many questions within a test period and measuring both basic and complex concepts are one of the most
frequently used assessment tools today. Teachers who could manage this process as required will be able to have
an opportunity of being able to see their students and their capacities in a closer way and conduct extra activities
that will fill the deficiencies if existent by reviewing the teaching process. Game based assessment and
evaluation methods will contribute to the students to have more entertaining learning, obtain more permanent
knowledge and develop high-level thinking skills.

1.2 The Aim and Significance of the Study

The aim of this study is to provide more permanent information in learning science at early ages, make science
subjects more entertaining, provide students with high-level thinking skills and develop primary school third
grade science lesson “Let’s Know About Substance” unit verbal games achievement test for the purpose of
teaching science subjects with games. The subject “Let’s Know About Substance” is one of the main units
containing concepts hard to understand for students. When the primary education teaching program is examined,
it is seen that the unit “Let’s Know About Substance” contains many different subjects and concepts in its sub-
heading. Many studies related to these concepts have been conducted regarding the revelation of the errors and
readiness of the students of different ages and grades. Achievement tests have been developed in these
conducted studies. In this study, teachers are believed to find an opportunity of being able to determine the
errors, readiness and learning status of students and, in parallel to this, being able to arrange the learning
activities together with the test developed with verbal intelligence games. Besides, it is thought that it will be an
entertaining assessment and evaluation tool in all learning areas of science specific to “Let’s Know About
Substance” unit of primary school third grade students.

2. Method

This study has been conducted using scanning pattern being from quantitative research methods. For this reason,
some stages have been followed to develop the test in this study. These stages have been followed respectively
as follows. Firstly, the aim of the test has been determined. The aim of the test for this study is to develop
primary school third grade science lesson “Let’s Know About Substance” unit verbal games achievement test.
After that; the properties/learning outcomes to be assessed in the test have been determined. Items have been
written in the next stage and a trial test has been prepared after reviewing. The pilot scheme of the test has been
conducted, results have been scored and statistical calculations have been made. Test has been finished as a
result of the calculations (Gomleksiz & Erkan, 2010: 144). Data have been attained via online methods and the
ethical board permit for application has been taken with the date 22/02/2021 and no. 9178 from Afyon Kocatepe
University.
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2.1 Sample

The sample of this study consists of primary school third grade students having education in 8 cities of Turkey in
2020-2021 education-teaching term and voluntarily participating in the study. Within this scope, 187 primary
school third grade students whose data have been collected via online methods have formed the sample group of
the study. Convenience sampling method has been used in the study.

2.2 The Development Process of Primary School Third Grade Science Lesson “Let’s Know About Substance”
Unit Verbal Games Achievement Test

In this part, the achievement test has been developed by also considering the four criteria taking place in the
method developed by Webb (1997). Within this scope; firstly, the stage of the determination of the aim and area
of the test has been conducted. At the second stage, the item number of the test has been determined, spell check
has been conducted and expert opinions have been asked. At the third stage, the content validity of the test has
been examined and at the last stage, the reliability of the test has been analyzed and the test has been finalized.

2.2.1 The Determination of the Aim and Area of the Test

As a result of the literature review; considering the problem situation, the aim of the study was determined as the
development of the primary school third grade science lesson “Let’s Know About Substance” unit verbal games
success test.

2.2.2 The Determination of Item Number, Spell Check and Expert Opinions

Firstly, a question inventory consisting of the questions produced by researchers regarding 5 verbal intelligence
games handled for the learning outcomes determined within the theoretical framework formed at the data
collection stage. 15 questions from this question inventory whose distribution has been given in Table 1 have
been broached to the opinions of experts. Necessary corrections have been made by taking into consideration the
feedbacks of 3 people expert in the areas of intelligence games and science education. Afterwards, the corrected
15 questions have been sent to 3 more experts and the test has been finalized by conducting spell check and
controls within the direction of the feedbacks.

2.2.3 Provision of the Content Validity of the Test

Content validity forms the starting point in the development of achievement tests. Preparation of the table of
specifications for tests is a way in increasing the content validity of the test (Biiyiikdztiirk et al., 2012: 188). For
this purpose; firstly, the table related to the learning outcomes covered by the questions has been prepared before
the application to ensure the content validity of the test to be applied in the study.

2.2.4 Reliability of the Test

The statistical technique that may serve the reliability of the points taken by students from a test is Cronbach
Alpha method. This method could be used in the test in which correct answers are given one point and wrong
answers are given zero point (Atilgan, 2013). Interpretations could be made on the reliability of the points taken
by the students from the test by considering the coefficient obtained with these statistical techniques. Reliability
coefficient is expressed with a number changing between zero and one. The reliability of the points taken by
students from the test increases as long as this value approaches to one (Gomleksiz & Erkan, 2010). Cronbach
Alpha coefficient (o) being lower than 0.40 shows that the points taken by students from the test are not reliable;
being between 0.60-0.90 shows that the points taken by students from the test are very reliable; and being above
0.90 shows that the points taken by students from the test are highly reliable (Can, 2014). Within this scope; the
results of the analysis conducted in order to reveal the reliability of the test are given in the findings part.

3. Findings

The validity and reliability studies of the verbal games achievement test developed for 3™ grade Science lesson
“Let’s Know About Substance” unit are given place in this part of the study.
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3.1. Validity Study of the Test

3.1.1. Content validity

Content validity forms the starting point in the development of achievement tests. Preparation of the table of
specifications for tests is a way in increasing the content validity of the test (Biiyiikoztiirk et al., 2012: 188). For
this purpose; firstly, the table related to the learning outcomes covered by the questions has been prepared before
the application to ensure the content validity of the test to be applied in the study. The learning outcomes in the
related unit and the distribution of the games corresponding to these learning outcomes are given in Table 1.

Table 1: Learning outcomes related to the content of the test and their distribution to the games

Games
Learning Outcomes Find with Anaeram Deleted Word Deficient
g Code & Letters Tour Letters

Students will be able to explain the main

characteristics qualifying the substance by using x X X X X
the sense organs.

Students will be able to classify substances in

their environment according to their states. X X X X X

Item Number 6 3 3 2 1

When Table 1 is considered, third grade science lesson “Let’s Know About Substance” unit learning outcomes
corresponding to the games in the developed test are given. When the question distributions are considered, it is
seen that 6 questions take place in Find with Code game, 3 questions take place in Anagram game, 3 questions
take place in Deleted Letters game, 2 questions take place in Word Tour game and 1 question takes place in
Deficient Letters game.

Another way used to be able to determine the content validity of the test is to rank the points of the students in an
ascending sort, determine two groups as 27% lower group and 27% upper group and calculate the item
distinctiveness and difficulty indexes of the questions according to these groups. The scores of 50 students being
27% of 187 students have been examined at the stage of the determination of the upper group. The point of the
50" student among these students is 14. Thereof; 19 more students having the same point have been included
and in this way, the upper group has consisted of 69 students. Again; while determining the lower group, the
point of the 50" student has been seen to be 11. Thereof; 21 more students having the same point have been
included and in this way, the upper group has consisted of 71 students. After that; the item distinctiveness
indexes (D) and item difficulty indexes (p) of the questions have been calculated according to the lower and
upper groups and given in Table 2.

Table 2: Item difficulty (p) and distinctiveness (D) indexes of the items in the test

Items p D

1 0,778 0,414
2 0,792 0,385
3 0,792 0,385
4 0,800 0,371
5 0,792 0,357
6 0,821 0,328
7 0,592 0,671
8 0,728 0,514
9 0,7 0,571
10 0,45 0,871
11 0,657 0,628
12 0,785 0,400
13 0,778 0,414
14 0,778 0,414
15 0,464 0,614
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Item distinctiveness index being 0.40 and above for each item shows that the distinctiveness power of that item
is high, being between 0.30-0.39 shows that the distinctiveness power of the item is at medium level; being
between 0.20-0.29 shows that the distinctiveness power of the item is at insufficient level and the item should be
corrected and being 0.19 and below shows that the item has no distinctiveness power; namely, it should be
extracted from the test (Tekin, 2010). As seen in Table 2, the item distinctiveness values of the questions taking
place in the test are seen to be above 0.30. In this respect; it could be said that the distinctiveness of all questions
is at sufficient level.

Item difficulty index approaching 1 means that that item is easy and it is hard for that item to approach 0; being
0.50 means that the question is at medium difficulty (Atilgan, 2009). Besides; if a test is desired to correctly
define the variability between those knowing and not knowing the subject, it should consist of the items with
medium difficulty (Gémleksiz & Erkan, 2010). When these values and explanations are taken into consideration,
it is seen that the questions are close to being easy according to Table 2.

The average difficulty index of a test gives some information regarding the test. The average difficulty of the test
being below 0.50 shows that the test is hard for students; being above 0.50 shows that the test is easy for
students. Depending on this, it is necessary for the average difficulty index of a test to be around 0.50 (at
medium difficulty) (Tekin, 2010). When the average difficulty index of the applied test (p = 0.489) is
considered, it could be said that the test is in medium difficulty.

3.1.2. Construct Validity of the Test

There are two important conditions to be able to start exploratory factor analysis while developing an assessment
tool. These are Kaiser-Meyer-Olkin (KMO) value and Bartlett’s test results. KMO test gives information on
whether the sample magnitude is sufficient or not. If this value is 0.7 and above, it means that it is good and if it
is between 05.-0.7, it means that it has sample that will provide sufficient relation. Moreover; number of
individuals 5 or 10 times more than the item number taking place in the assessment tool is tried to be reached as
a general way regarding the sample magnitude. Bartlett’s test is used in the determination of whether the data
come from normal distribution or not. The value related to this test should be significant (Can, 2014; Seger,
2013). By taking these values into consideration, it could be said that the sample magnitude of 150 people
regarding the 15-question test used in the study is sufficient. This number has been excessively met in this study
by reaching 187 students. Furthermore; KMO value of the test has been found as 0.900 and Bartlett’s test has
been found as significant (p=0.00<.05). According to the results obtained from KMO and Bartlett’s tests, it has
been decided that the sample magnitude and the distributional normality of the data are convenient for
continuation to the factor analysis.

When the matrix of components attained as a result of the exploratory factor (main components) analysis
conducted to be able to turn the assessment tool into a tool that could assess the highest properties with the least
number of items is considered, it has been seen that the first factor load value of all 15 items of the scale is 0,466
and above. The variance caused by this factor before rotation is 51.16%. In addition; there is no cyclical item in
the test. Results of the analysis are given in Table 3.
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Table 3: Factor distribution of the test after rotation

Factor After Rotation
Item Number Common

Variance Load at 1% Factor ~ Load at 2" Factor  Load at 3" Factor
6 ,840 ,963
5 ,808 915
2 ,880 ,893
4 ,830 ,860
3 ,778 ,820
1 ,731 ,807
14 ,853 ,903
13 ,833 ,882
7 ,679 ,849
9 ,660 ,730
10 ,557 ,726
11 522 552
8 ,664 ,547
15 ,309 ,521
12 ,560 ,362

As seen in Table 3, the emerging scale has three factors. The first factor explains 51.16% of the total variance
regarding the scale, second factor explains 10.08% and the third factor explains 8.77%. The total factor
explained by the three factors altogether is 70.02%. In this respect; the items taking place in each factor are as
follows:

1%t Factor: 6, 5,2, 4,3, 1

2 Factor: 14, 13

3" Factor: 7, 9, 10, 11, 8, 15, 12

After the determination of the factors, items taking place in each factor have been examined and these factors
have been named by the researchers. In this respect; 1° factor questions have been named as coding games, 2
factor questions have been named as circle games and 3™ factor questions have been named as word games. It
could be said that the achievement test prepared in the study reveals a three-factor structure and this structure
consists of the factors of coding games, circle games and word games.

Another element giving ideas for the factors in the assessment tool is “Scree Plot” graph. The graph has been
given place in Figure 1.
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Factor number

Figure 1: Scree plot graph of the test items

The distance between two points indicates a factor in “ScreePlot” graph. The curve gets smoother after a certain
point in this graph. The contribution of the factors after this point to the variance is little (Cokluk, Sekercioglu &
Biiytikoztiirk, 2010). When the graph in Figure 1 is considered, it is seen that the curve starts to get smooth after
the 3™ factor. In this respect, it could be said that the test significantly consists of three factors.

3.2. The Reliability Study of the Test

There are different statistical techniques that may serve the reliability of the points taken by students from a test.
KR-20 and KR-21 statistical techniques have been developed for usage purposes in the tests in which correct
answer is given one point and wrong answer is given zero point. KR-20 among them is used in the event of
knowing the difficulty indexes of each item in the test and KR-21 is used in the event of not knowing it. Another
statistical technique that may serve the reliability of the points taken by students from a test is Cronbach Alpha
method. Because this method is established on the same logic, it could be used in the tests in which correct
answer is given one point and wrong answer is given zero point (Atilgan, 2013). Interpretation could be made on
the reliability of the points taken by the students from the test by considering the coefficient attained with these
used statistical techniques. The reliability coefficient is expressed with a number changing between zero and
one. The reliability of the points taken by students from the test increases as long as this value approaches to one
(Gomleksiz & Erkan, 2010). Cronbach Alpha coefficient (o) being lower than 0.40 shows that the points taken
by students from the test are not reliable; being between 0.60-0.90 shows that the points taken by students from
the test are very reliable; and being above 0.90 shows that the points taken by students from the test are highly
reliable (Can, 2014).

In this study, Cronbach Alpha coefficient has been used to determine the reliability of the points taken by
students from the test. Reliability coefficient has been calculated as a=0.921 for this test. As a result of the
conducted analyses; it could be said that a verbal games achievement test which is valid for 3" grade Science
lesson “Let’s Know About Substance” unit and whose points are reliable has been developed in this study
(Appendix - 1).
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4. Result, Discussion and Suggestions

The aim of the study is to develop an achievement test consisting of the questions in verbal intelligence games
whose validity and reliability have been ensured and which are in accordance with the learning outcomes of the
states of substance and knowing the properties of Substance via the five senses taking place in the unit “Let’s
Know About Substance” in primary school 3™ grade science lesson. While preparing the test; the stages of the
determination of the aim and content of the test, determination of item number, spell check and expert opinions,
content validity of the test and the calculation of the reliability of the test being the main criteria in the method
developed by Webb (1997) have been followed (Giiler, 2012; Ozgelik, 2011).

An achievement test consisting of 15 items and three factors as coding games, circle games and word games, in
which the distinctiveness of all questions is at sufficient level, which is at a difficulty level close to the average,
whose mean difficulty index is at medium level, which is valid and whose points are highly reliable and which
has been formed with verbal intelligence games has been developed within the direction of the aim of the study.
When the literature is examined, it is possible to encounter with many test development studies prepared in the
subjects of “Let’s Solve the Puzzle of Our Body, Granular Structure of Substance, Work and Energy, Simple
Electric Circuits, Solutions, Heat and Temperature” and in different science subjects at various grade levels
within the scope of Science education studies (Sarag, 2018; Acikgdz and Karsli, 2015; Demir and Akarsu, 2014;
Demir, Kizilay and Bektas, 2016; Sener and Tas, 2017; Sen and Eryilmaz, 2011; Ayvaci and Durmus, 2016;
Tosun and Tagkesenligil, 2011). When these studies are examined, it can be said that the test development stages
show similarities with those of this study.

Moreover; in the study conducted by Degirmenci and Dogru (2019), the realization levels of the learning
outcomes of primary 4" grade science lesson “Let’s Know About Substance” unit have been examined and it has
been concluded that the learning outcomes could not be gained to the students at the desired level. Ugiincii and
Sakiz (2020) have developed a multiple-choice test with high validity and reliability and consisting of 35 items
related to primary school 4" grade “Let’s Know About Substance” unit. Alkis Kiiciikaydin, Karamustafaoglu
and Ulugmar Sagir (2014) have also developed a multiple-choice achievement test consisting of 30 items for 4t
grade “Let’s Know About Substance” unit. Again; when these studies in the literature are considered, it is seen
that they have used the criterion stage of Webb and examined “Let’s Know About Substance” unit. The
difference of these studies from this study is that they are the studies at primary school 4% grade level and they
have used multiple-choice assessment and evaluation method in the tests they have developed. Primary school
third grade Science lesson “Let’s Know About Substance” unit verbal games achievement test has been
developed via intelligence games and it is at 3™ grade level and therefore, it shows differences from the studies
in the literature.

It is also possible to encounter with the achievement tests developed using intelligence games and studies
revealing the efficiency of intelligence games. Savas (2019) has studied the impact of intelligence games on the
critical thinking skills of science teacher candidates and stated according to the obtained results that intelligence
games could be used in science education at the assessment and evaluation stages. Marangoz and Demirtas
(2017) have studied the impact of mechanical intelligence games on the cognitive skills of primary school 2
grade students, Sahin and Tezci (2018) have examined the impact of intelligence games on the problem solving
tendencies of primary school 4" grade students. Tarake¢1 and Yiiksel (2020) have developed verbal games test
using the deficient letters and anagram game in the subject of astronomy for science teacher candidates. Again; it
is also possible to see many studies in the literature related to intelligence games. However, when the studies
conducted about intelligence games are considered, no study could be seen for the development of science lesson
“Let’s Know About Substance” unit achievement test with verbal games at third grade level. In this concept, it
could be said that there is only one study conducted by Tarake¢1 and Yiiksel (2020) having similarities with this
study.

As known; today, multiple-choice tests, written exams and oral exams are frequently used to evaluate the student

success in assessment and evaluation processes. These assessment tools both tire the students with many
questions in a very short period of time, cause the students to get bored and may cause them to stay away from
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the related lessons. The achievement test developed with verbal intelligence games is considered to be an
efficient method in teaching the concepts in all science subjects specific to “Let’s Know About Substance” unit
at especially primary school third grade level students and in measuring the obtainment degree of the learning
outcomes.

Consequently; primary school third grade science lesson “Let’s Know About Substance” unit verbal games
achievement test is a valid and reliable assessment tool that could be used during the in-class assessment
processes in Science Education in terms of its preparation in accordance with both other scientific studies and
the curriculum.

This developed test could be used as an alternative assessment tool in other grades of primary school and after
adaptation to other disciplines. Again; an achievement test in which verbal games are used could be developed in
accordance with the curriculum (middle school and high school) in the educational levels at different grades.

References

Acikgoz, M. & Karsh, F. (2015). Alternatif 6lgme-degerlendirme yaklasimlart kullanilarak is ve enerji
konusunda gelistirilen basar1 testinin gegerlilik ve gilivenirlik analizi [Validity and reliability analysis of
achievement test developed on work and energy issue using alternative measurement-evaluation
approaches). Amasya Education Journal, 4(1), 1-25.

Alkis Kiiciikaydin, M., Karamustafaoglu, S. & Ulugmnar Sagir, S. (2014). Ilkokul 4.smif maddeyi taniyalim
iinitesine yonelik bir basar testi gelistirme ¢aligmasi [An achievement test development study for the 4th
grade Let's Know the Substance unit]. International Conference on Education in Mathematics, Science &
Technology. 16-18 May, Konya.

Anderson, S.R. (1998). Why talk about different ways to grade? the shift from traditional assessment to
alternative assessment. New Directions for Teaching and Learning, 74, 5-16.

Atilgan, H. (Ed.) (2013). Egitimde élgme ve degerlendirme [Assessment and evaluation in education] (6"
edition). Ankara: An1 Yayincilik.

Ayvaci, H. S. & Durmus, A. (2016). Bir basari testi gelistirme ¢alismasi: 1s1 ve sicaklik basari testi gegerlik ve
giivenirlik arastirmasi [A success test development study: heat and temperature achievement test validity
and reliability research]. Ondokuz Mayis University Journal of Education Faculty, 35(1), 87-102.

Bottino, R. M. & Ott, M. (2006). Mind games, reasoning skills, and the primary school curriculum: hints from a
field experiment. Learning Media & Technology, 31(4), 359-375.

Biiyiikoztiirk, S., Kilic Cakmak, E., Akgiin, O. E., Karadeniz, S. & Demirel, F. (2012). Bilimsel arastirma
yontemleri [Scientific research methods] (13" edition). Ankara: Pegem Akademi.

Can, A. (2014). SPSS ile bilimsel arastirma siirecinde nicel veri analizi [Quantitative data analysis in the
scientific research process with SPSS] (2" edition). Ankara: Pegem A Yaymcilik.

Cokluk, O., Sekercioglu, G. & Biiyiikéztiirk, S. (2010). Sosyal bilimler i¢in cok degiskenli istatistik: SPSS ve
LISREL uygulamalar: [Multivariate statistics for social sciences: SPSS and LISREL applications]. Ankara:
Pegem Akademi.

Degirmenci, A. & Dogru, M. (2019). ilkokul 4. simf fen bilimleri dersi gretim programi maddeyi tantyalim
tinitesi kazanimlarmin gerceklesme diizeyinin degerlendirilmesi [The evaluation of realization level of
gains of let’s know about substance unit in 4th grade science curriculum in primary school]. Gazi Journal
of Education Sciences, 5(1), 102-121.

Demir, B. & Akarsu, N. (2014). Modern Fizik konulari ile ilgili kavram testi gelistirilmesi ve uygulanmast:
Modern Fizik Kavram Testi (MKFT) [Concept test development and implementation of modern physics
topics: Modern Physics Concept Test]. Journal of European Education, 4(2), 39-51.

Demir, N., Kizilay, E. & Bektas, O. (2016). 7. Smuf ¢ozeltiler konusunda basari testi gelistirme: gegerlik ve
giivenirlik ¢alismas1 [Development of an achievement test about solutions for 7™ graders: A validity and
reliability study]. Necatibey Faculty of Education, Electronic Journal of Science and Mathematics
Education, 10(1), 209-237.

Devecioglu, Y. & Karadag, Z. (2014). Amag, beklenti ve Oneriler baglaminda zeka oyunlar1 dersinin
degerlendirilmesi [Evaluation of mind puzzle course at the context of goals, expectations and
recommendations]. Bayburt Universitesi Egitim Fakiiltesi Dergisi, 9(1), 41- 61.

Dochy, F. (2001). A new assessment era: different needs, new challenges. Learning and Instruction, 10(1), 11-
20.

490



Asian Institute of Research Education Quarterly Reviews Vol.4, Special Issue 1, 2021

Fourie, I. & Van Niekerk, D. (2001). Follow-Up on the portfolio assessment a module in research information
skills; an analysis of its value. Education for Information, 19, 107-126.

Garris, R., Ahlers, R. & Driskell, J.E. (2002) Games, motivation, and learning: A research and practice model.
Simulation & Gaming, 33(4), 441-467.

Gomleksiz, M. ve Erkan, S. (2010). Egitimde 6l¢me ve degerlendirme [Assessment and evaluation in education]
(2™ edition). Ankara: Nobel Yaym Dagitim.

Giiler, N. (2012). Egitimde Jlgme ve degerlendirme [Assessment and evaluation in education] (4" edition).
Ankara: Pegem A Yaymcilik.

Ipek Akbulut, H. & Cepni, S. (2013). Bir {initeye ydnelik basan testi nasil gelistirilir?: [lkogretim 7. simf kuvvet
ve hareket iinitesi [How to develop an achievement test for a unit?: A study for grade 7 force and motion
unit]. Amasya Education Journal, 2(1), 18-44.

Kempa, R. (1986). Assessment in Science. Cambridge University Press, Cambridge, London.

Kirriemuir, J. & McFarlane, A. (2004). Literature review in games and learning, report 8, Futurelab series,
http://admin.futurelab.org.uk/resources/documents/lit_reviews/Games_Review.pdf.

Kurupmnar, A. (2020). Kaynastirma egitiminde zekd oyunlariyla fen egitimi ve aile katihmi. Ozel egitime
gereksinimi olan ogrenciler i¢in zekd oyunlariyla fen egitimi ve etkinlik ornekleri [Science education and
family participation with intelligence games in inclusive education. In Science education and activity
examples with intelligence games for students who need special education] (ed., I. Yiiksel & Y. Cikil).
Ankara: PegemA.

Lou, Y., Abrami, P. & D'Apollonia, S. (2001) Small group and individual learning with technology: a
metaanalysis. Review of Educational Research, 71(3), 449-521.

Marangoz, D. & Demirtas, Z. (2017). Mekanik zeka oyunlarinin ilkokul 2. smif 6grencilerinin zihinsel beceri
diizeylerine etkisi [The effect of mechanical mind games on mental skill levels of primary school second
grade students]. The Journal of International Social Research, 10 (53), 612-623.

Marangoz, D. (2018). Mekanik Zekd Oyunlarimn Ilkokul 2. Sinif Ogrencilerinin Zihinsel Beceri Diizeylerine
Etkisi [The effect of mechanical mind games on mental skill levels of primary school second grade
students] (unpublisher master thesis). Sakarya University, Institute of Education Sciences, Sakarya.

Milli Egitim Bakanhgi (MEB) (2004). [lkogretim okulu matematik dersi 6gretim programi [Elementary school
mathematics curriculum]. Ankara: MEB. Talim ve Terbiye Kurulu Baskanlig1.

Milli Egitim Bakanligi [MEB] (2016). Zekd oyunlar: 5, 6, 7 ve 8. suiflar ortaokul ve imam hatip ortaokulu
ogretmenler icin dgretim materyali [Intelligence games Teaching material for Sth, 6th, 7th and 8th grades
middle school and imam hatip middle school teachers] (2™ edition). Ankara: Ministry of Education.

Ogan Bekiroglu, F. (2004). Ne kadar basarilhi?, klasik ve alternatif él¢me- degerlendirme ydntemleri ve fizikte
uygulamalar [How successful ?, classical and alternative assessment-evaluation methods and applications
in physics]. Ankara: Nobel Yayin Dagitim.

Ozgelik, D. A. (2011). Olgme ve degerlendirme [Assessment and evaluation] (4" edition). Ankara: Pegem
Akademi.

Oztemiz, S. & Onal, H. 1. (2013). ilkokul 8grencilerinin oyun teknigi ile okuma aligkanli1 kazanmasina yonelik
ogretmen goriisleri: Ankara Beytepe ilkokulu 6rmegi [Teacher opinions regarding primary school students
to gain reading habits by means of play technique: Ankara Beytepe Primary School sample]. Bitlis Eren
University Social Science Journal, 2(1), 70-85.

Rosas, R., Nussbaum, M., Cumsille, P., Marianov, V.,. Correa, M., Flores, P., Grau, V., Lagos, F., Lopez, X.,
Lépez, V., Rodriguez, P. & Salinas, M. (2003). Beyond Nintendo: design and assessment of educational
video games for first and second grade students. Computer & Education, 40(1), 71-94.

Sarag, H. (2018). Fen bilimleri dersi ‘maddenin degisimi’ tinitesi ile ilgili basar1 testi gelistirme: gegerlik ve
giivenirlik ¢aligmasi [Development of achievement test about science lesson ‘change of Substance’ unit:
validity and reliability study]. Bolu Abant Izzet Baysal University Journal of Faculty of Education, 18(1),
416-445.

Savas, M. A. (2019). Zeka oyunlari egitiminin fen bilimleri 6gretmen adaylariin elestirel diisiinme becerileri
iizerine etkisi [The effects of intelligence games education on prospective science teachers' critical thinking
skills]. (Unpublished master thesis), Bartin University, Bartin.

Saygi, E. & Alkas Ulusoy C. (2019). ilkdgretim matematik 6gretmen adaylarimin hafiza oyunlari ile hafiza
oyunlarinin matematik Ogretimine katkisina iligkin goriisleri [Views of the pre-service elementary
mathematics teachers about memory games and contribution of memory games to mathematics teaching].
Bolu Abant Izzet Baysal University Journal of Faculty of Education, 19(1), 331- 345.

Shepard, L. A. (2000). The role of assessment in a learning culture. Educational Researcher, 29(7), 4-14.

Sahin, E. & Tezci, E. (2018). Zeka oyunlariin ilkokul 4. sinif dgrencilerinin problem ¢6zme egilimlerine etkisi
[The effect of intelligence games on the problem solving tendencies of primary school 4th grade students].
International Necatibey Educational and Social Sciences Research Congress. 26-28 October, Balikesir,
Turkey.

491


http://admin.futurelab.org.uk/resources/documents/lit_reviews/Games_Review.pdf

Asian Institute of Research Education Quarterly Reviews Vol.4, Special Issue 1, 2021

Sen, H. C. & Eryilmaz, A. (2011). Bir basar testi gelistirme ¢aligmasi: Basit elektrik devreleri basari testi
gegerlik ve gilivenirlik arastirmasi [An achievement test development study: reliability and validity
investigation of simple electric circuits achievement test]. Van Yuzuncu Yil University Journal of
Education, 8(1), 1-39.

Sener, N. & Tas, E. (2017). Developing Achievement Test: A Research for Assessment of 5th Grade Biology
Subject. Journal of Education and Learning, 6(2), 254-271

Simsek, A. (2009). Ogretim Tasarimi [Instructional Design]. Ankara: Nobel Yaym Dagitim.

Talim ve Terbiye Kurulu Baskanhg [TTKB] (2013). Ilkégretim kurumlart Fen Bilimleri Dersi Ogretim
Programi [Primary Education Institutions Science Curriculum]. Ministry of Education, Ankara.

Tarakg1, B. & Yiiksel, 1. (2020). Fen bilgisi 6gretmen adaylarma yénelik astronomi konusunda sézel oyunlar
testi gelistirme [Test development of verbal games on astronomy for science teacher candidates]. I. Dokme
(Ed.). Fen egitimi arastirmalarina giincel bakig [Current overview of science education research]. In (243-
252) Ankara: Akademisyen Kitap evi.

Tosun, C. & Tagkesenligil, Y. (2011). Revize edilmis Bloom’un taksonomisine gore cozeltiler ve fiziksel
ozellikleri konusunda bagar1 testinin gelistirilmesi: Gegerlik ve giivenirlik ¢alismasi [Development of an
achievement test about solutions and their physical properties based on bloom’s revised taxonomy: validity
and reliability]. Kastamonu Education Journal, 19(2), 499-522.

Uciincii, G. & Sakiz, G. (2020). Basar1 testi gelistirme siireci: ilkokul dérdiincii sinif maddeyi taniyalim {initesi
ornegi [The phases of achievement test development: the case of fourth-grade introduction to Substance
unit]. Kastamonu Education Journal, 28(1), 82-94.

Ulkiidiir, M. A. (2016). Proje tabanli 6grenme etkinlikleri ile oyun tabanl égrenme etkinliklerinin akademik
basari, tutum ve motivasyona etkisi [The effect of project based learning and game based learning activities
to the achievement, attitude and motivation]. (Unpublished Master Thesis). Amasya University, Amasya.

Webb, N. L. (1997). Determining Alignment of Expectations and Assessments in Mathematics and Science
Education. NISE Brief 1(2). Madison, WI: University of Wisconsin Madison, National Institute for Science
Education.

Yilmaz, H. (2004). Egitimde Ol¢me ve Degerlendirme [Assesment and Evaluation in Education]. (7" edition).
Konya: Cizgi Kitabevi Yayinlari.

Yikseltirk, E. & Altiok, S. (2016). BT 6gretmen adaylar1 tarafindan scratch gorsel programlama araci ile
gelistirilen egitsel oyunlarin incelenmesi [Investigation of Pre-Service Information Technology Teachers'
Game Projects Prepared with Scratch]. SDU International Journal of Educational Studies, 3(1), 59-66.

492



Asian Institute of Research Education Quarterly Reviews Vol.4, Special Issue 1, 2021

Appendix A

Primary School Third Grade Science Lesson “Let’s Know About Substance” Unit Verbal Games
Achievement Test

Dear students, please carefully review what you have learnt in “Let’s Know About Substance” unit and the
following image before starting the test.

Answer: The main properties
qualifying a Substance

1- Hardness — softness

2- Flexibility

3- Fragility

4- Roughness — Smoothness
5- Color

6- Odor

7- Flavor

8- Transparent — Opaque

FIND WITH CODE
Please find the concepts related to “Let’s Know About Substance” unit by writing the letters in the given codes
to their places.

1 2 3 4 5
A P A N i 0
B F R D T E
C L \% S C U
D S M z K U
E G H I Y o)

1. 4D, 2A,4B,3E
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2. 4D, 5A,4D, 5C

ANAGRAM
Please produce a word related to “Let’s Know About Substance” unit using all letters of the given two

words just once.

7.
SINEK —
g1 e
8.
AD | E—
DEM
9

Please find the new word by replacing the places of the words below and using each letter once.

T E R S ........................

THE DELETED LETTERS

One or two letters of the words or phrases below have been deleted and the remaining letters have been
ordered in a mixed way. Please find these words or phrases whose clues have been given as related to “Let’s
Know About Substance” unit.

10.

A C D E I i i R T
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ANSWER: AYIRT EDICI

11.
A A D D E M N
ANSWER: MADDENIN HALI

12.
P R U
ANSWER: PURUZSUZ

DEFICIENT LETTERS
Please obtain a word by completing the deficient letter when you read by starting from a letter in
clockwise or counterclockwise direction.

13.

WORD TOUR

()
@
(D

ANSWER: PURUZLU

ANSWER: KIRILGAN

9O

You are supposed to wander all squares on condition that you will be existent in every square exactly

once and also supposed to find 2 words with respectively 7 and 9 letters.
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- You can start from any square.

- You can move to a square adjacent to the square you are in (horizontal, vertical, crosswise, right and
left) at every step.

Tip: The first letter of the words you will produce takes place in the colored boxes.

15.
B E N K
U S A z
M L R E
U Y i K

B | e | 1 | i | i | | |

Y | | e | e | e

ANSWER: YUMUSAK
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