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Abstract: The aim of this study is to develop a valid and reliable 
achievement test on the subject of ‘Basic Compounds in the Struc-

ture of Living Things’. During the preparation of the draft form of 

the test, a 32 item-question pool was created by the researchers in 
the light of the relevant literature. Then, these questions were pre-

sented to expert opinion in terms of language, intelligibility and 
content. This draft test with 32 multiple choice questions, was ap-

plied to 252 students studying at three different high schools. Item 

difficulty and item discrimination indices were calculated for the 
data obtained. After the item analysis, seven questions were re-

moved from the test. Thus, the average item difficulty of the 25-

question achievement test was calculated as 0.44, and the average 
item discrimination was 0.44. The KR-20 reliability coefficient of 

the test was calculated as 0.75. This result shows that the test is of 
medium difficulty and excellent discriminative reliability. In addi-

tion, according to the revised Bloom taxonomy, seven of the ques-

tions in the test are at the level of remembering, fifteen at the level 
of understanding, two at the level of application and one at the level 

of evaluation. 
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Introduction 

INCE the first day of its existence, humanity has developed many 

techniques and approaches to meet its basic needs and to be protected 

against potential enemies, and these techniques and approaches have 

been passed on to the next generations through education. Educational proc-

esses were also utilized in the transfer of knowledge in fields such as my-

thology, theology, and philosophy as a result of people’s transition to a set-

tled order over time and the socio-cultural interactions that developed after-

wards (Duran & Barut, 2019). When all these aspects are considered, it is 

possible to define education as a system that shows continuity in the process 

between the birth-death line of a person and at the same time transfers 

knowledge and experience, which include in learning, using, developing and 

teaching of concepts from science to philosophy, from economy to art 

(Gökçe, 1996). The term education, etymologically, consists of two Latin 

words that mean “leading” and “instructing” (Duran & Barut, 2019). The 

education system, on the other hand, is a systematic approach that offers im-

portant outputs in order to be able to think about the current development 

level of a country and its future position (Saraçoğlu Yıldırım, 2021). Many 

definitions of the concept of “education” have been made from the past to 

the present, and these definitions express education as a process in which 

desired outcomes are achieved in human behavior (Hançer et al., 2021; Kar-

gın & Gül, 2021). 

Today, it is more and more important to acquire knowledge and in-

formation. The main purpose of our education system is not to convey the 

existing information exactly, but to enable people to gain skills in accessing 

information. This requires problem solving, conceptual learning, scientific 

method skills and high-level cognitive process skills. Science and biology 

lessons are important lessons in which these skills are gained (Kaptan, 1998). 

The importance of knowledge about natural phenomena in our world 

is emphasized among the competencies that individuals studying in the sec-

ondary education biology curriculum in Turkey should have. At the same 

time, it has been cited that it is not appropriate to evaluate with a uniform 

technique and method in measurement and evaluation, as time-dependent 

changes may occur in the interest, attitude and success of students with indi-

vidual differences in the education process of the biology course (Ministry of 

National Education [MoNE], 2018).  

In assessment and evaluation exams, tools that measure comprehen-

sion and understanding should be preferred rather than measurement tools 

that push students to memorize. In this regard, Bloom’s taxonomy is a classi-

fication in which different thinking stages are listed. In this classification, 

students must have completed the lower stages in order to move on to the 

upper stages. The knowledge, comprehension and application stages require 

S 
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low-level thinking skills and students use their thinking skills very little. 

Analysis, synthesis and evaluation stages express high-level thinking skills 

and are effective in improving students’ ability to access knowledge, check-

ing their existing knowledge, recognizing the problems encountered and 

producing solutions to them (Gündüz, 2009). The revised final form of the 

original taxonomy consists of two dimensions: knowledge and cognitive 

processes (Avcı, 2020). Information types are found in the information di-

mension of the revised Bloom Taxonomy. These; knowledge based on facts, 

conceptual knowledge, procedural knowledge and metacognitive knowledge. 

In the cognitive process dimension, how information is used is examined and 

consists of the stages of remembering, understanding, applying, analysing, 

evaluating and creating (Krathwohl, 2002). Taxonomy is an approach that 

allows the classification of the expected achievements from the students as a 

result of an instruction. This classification follows a sequence from abstract 

to concrete, from simple to complex, and each stage constitutes a prerequi-

site for the other (Bümen, 2006).  

With the creation of taxonomies, it has become more possible today 

to prepare training programs to cover high-level skills in these taxonomies 

and to measure these skills effectively (Koğar, 2022). In this process, many 

different techniques and measurement tools are used. One of them is multi-

ple choice tests. Multiple choice tests are the preferred measurement tools in 

the transition to the next level of educational institutions in our country. In 

multiple-choice tests, which can have four or five options in accordance with 

the level of education of the student, there is only one correct answer, but 

wrong answers are placed on the remaining options. Multiple-choice tests 

are measurement tools that can be easily applied by teachers to students in 

their classrooms in limited time, but they are very reliable and highly valid 

measurement tools. In addition, since it is a curriculum that should be taught 

in schools, it also saves teachers and students in terms of timing. Its ease of 

application is also an important factor in its preference. Scoring is very ob-

jective and gives reliable results (Kargın & Gül, 2021). Thanks to these ad-

vantages, multiple choice tests are frequently used in learning environments. 

On the other hand, with the revision or renewal of curricula, it is seen that 

studies on measurement and evaluation tools that measure learning outcomes 

have increased. 

In our country, some updates were made in the high school biology 

course curriculum in 2018. Following these updates, test development stud-

ies on biology subjects are encountered. A list of studies is shown in Table 1: 

When Table 1 is examined, it is seen that test development studies 

for the updated curriculum of the biology course are quite limited. However, 

when the literature is examined, it is noteworthy that test development stud-

ies on biology subjects are mostly carried out at lower grade levels within 

the scope of science courses. For example, one of these studies was con- 
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Table 1. Test Development Studies on Subjects of Biology Course Curriculum 
in 2018. 

Researchers Subject 
Sample 
Size 

Number 
of 
Items 

Average 
Item 
Difficulty 

Average 
Item 
Discrimination 

KR20 
Reliability 
Coefficient 

Çakır & Arı (2022) The Cell 123 22 0.55 0.44 0.89 

Kaya & Gül (2020) 
Digestive 
System 

201 25 0.56 0.34 0.91 

Görmüş (2021) 
Circulatory 
System 

200 35 0.54 0.50 0.88 

 

 

 

 

ducted by Bolat and Karamustafaoğlu (2019) on unit “Systems in our Body”. 

As a result of the analysis of the data obtained from 427 sixth grade students, 

a 35-item test was developed. The mean item difficulty of the test was 0.552, 

and the mean item discrimination was 0.486. The reliability coefficient was 

determined as 0.885. 

Karslı et al. (2019) performed a test development study on “Cells and 

Divisions”. As a result of the analyses made with the data collected from 409 

7th grade students, a 36-question multiple-choice achievement test was de-

veloped. According to the findings, the average difficulty of the test was cal-

culated as 0.478 and the average discrimination as 0.452. In addition, KR-20 

reliability coefficient of the achievement test was found to be 0.865. 

In another study, Kargın and Gül (2021) developed an achievement 

test on “Supervisory and Regulatory Systems” and “Sensory Organs”. In the 

study conducted with 212 sixth grade students, a multiple choice achieve-

ment test consisting of 40 questions was developed. In the analyses per-

formed, the mean difficulty of the test was calculated as 0.61, and the mean 

discrimination was calculated as 0.47. The reliability analysis of the test was 

made with data collected from 178 students. According to the findings ob-

tained, the KR-20 reliability coefficient was calculated as 0.86. 

Şentürk and Selvi (2021) performed a test development on subject 

“Human and Environment”. As a result of the analysis of the data obtained 

from 273 students, a 27-item test was developed. The mean item difficulty of 

the test was 0.62, and the mean item discrimination was 0.47. The reliability 

coefficient was determined as 0.82. 

When the above studies are evaluated, it can be said that there is a 

need for test development studies on different biology subjects at high 

school level. On the other hand, according to the new curriculum, a student 

who starts taking biology lessons at the secondary education level in Turkey 

receives training on “common features of living things” and “basic com-

pounds in the structure of living things” under the unit title of “Life Science 

Biology” in the first year of education. In this unit, inorganic compounds and 
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organic compounds are included in the subject of basic compounds found in 

the structure of living things. In these subjects, students are informed in a 

wide spectrum such as the formation of macromolecules from monomers, 

the functions of compounds in nature and in the human body (MoNE, 2018). 

The subject of “Basic Compounds in the Structure of Living Things” 

in the 9th grade biology curriculum in our country is also are associated with 

the unit “General Principles of Heredity” in the 10th grade biology course, 

“Human Physiology” in the 11th grade, “From Gene to Protein”, “Energy 

Conversions in Living Things”, “Plant Biology” and “Living Things and 

Environment” in the 12th grade. On the other hand, in secondary education 

chemistry course; it is directly or indirectly related to different fields such as 

“Interactions Between Chemical Species”, “Nature and Chemistry” in 9th 

grade, “Chemistry is Everywhere” in 10th grade, “Introduction to Carbon 

Chemistry” and “Organic Compounds” in 12th grade. This situation makes 

the researches carried out on the subject of basic compounds in the structure 

of living things remarkable in terms of different sub-branches of biology and 

chemistry. On the other hand, the fact that the compounds in the subject are 

micro-scale and that it requires using imagination while learning about 

molecules and molecule interactions that cannot be seen with the naked eye 

in the teaching process makes it important to focus on the teaching and as-

sessment-evaluation process of such a difficult subject. Because, at any stage 

of an education process, a measurement process is carried out to determine 

the level and quality of learning, and the determination of the level of profi-

ciency of the students on the subject is provided by evaluation on the results 

achieved (Ada & Baysal, 2018). In addition, knowing the achievement levels 

of the students in this subject will be effective in learning the next subjects. 

Multiple-choice tests are frequently used to determine the achievement of 

students. However, an achievement test developed for the subject of Basic 

Compounds in the Structure of Living Beings, which is included in the biol-

ogy curriculum updated in 2018 in our country, has not been found in the 

literature. It is thought that developing an achievement test that evaluates the 

achievements of students on this subject will contribute to the literature on 

measurement and evaluation. 

Purpose of the Research 

The purpose of this research is to develop a multiple-choice achievement test 

with tested validity and reliability for the subject of “Basic Compounds in 

the Structure of Living Beings” in the ninth grade biology curriculum. For 

this purpose, answers to the following research questions were sought: 

1. Is the test developed to determine the success levels of ninth grade stu-

dents on the basic compounds in the structure of living things valid? 
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2. Is the test developed to determine the success levels of ninth grade stu-

dents on the basic compounds in the structure of living things reliable? 

Method  

In this study, it was carried out with the survey method, which is considered 

in quantitative research designs. Survey studies are used to obtain informa-

tion about people’s attitudes, beliefs, values, demographic characteristics, 

behaviors, ideas, habits, desires and other types of information (McMillan & 

Schumacher, 2010). In this study, the survey method was preferred in order 

to develop a test that determines the achievement levels of the students.  

The sample group in the item analysis phase of the research consists 

of 252 (144 females, 108 male) students from three schools randomly se-

lected from among secondary schools in a province in the west of Turkey. Of 

the students participating in the applications, 122 (71 females, 51 male) were 

selected from the first school, 79 (48 females, 31 male) from the second 

school and 51 (25 females, 26 male) from the third school. According to this, 

57.1% of the students are female and 42.8% male in total. Although there is 

no equivalence between the schools in terms of the number of students, it is 

assumed that this distribution will not adversely affect the research findings, 

since all of the schools are public schools and are located in socio-culturally 

close regions. 

The Development Process of the Achievement Test 

While developing the achievement test in the research, the test development 

steps (determining the purpose of the test, determining the content of the test, 

making the validity and reliability analyzes of the questions in the test, etc.) 

recommended by Haladyna (1997) and Kızkapan and Bekaş (2018) were 

considered. For this, first of all, the purpose of the test was determined in the 

first step of the test development process. Accordingly, the purpose of the 

test is to measure achievement in the subject of ‘Basic Compounds Found in 

the Structure of Living Things’ in the Life Science Biology unit at the ninth 

grade level. 

After the purpose of the test was determined, the researchers first 

made a literature review and examined the relevant resources (textbook, test 

books, internet resources, etc.). As a result of the examinations, a total of 32 

multiple-choice questions containing the learning outcomes and concepts of 

the subject of Basic Compounds in the Structure of Living Beings in the 

most recently updated ninth grade Biology Curriculum (Ministry of National 

Education [MoNE], 2018) were prepared. 

As stated by Tunç and Kılınç-Alpat (2015), in the process of devel-

oping an achievement test, content validity is mostly checked and it is abso- 
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Table 2. The Specification Table of the Questions in the Draft Achievement 
Test. 

Learning Outcomes Remembering Understanding Application Analyzing Evaluating Creating 

Explain the organic and 
inorganic compounds in 
the structure of living 
things. 

Q2, Q3, Q10, 
Q13, Q22, 
Q23, Q24 

Q1, Q5, Q6, Q7, 
Q11, Q12, Q14, 
Q16, Q19, Q20, 
Q21, Q26, Q30 

Q4, Q8, Q9, 
Q15 

Q18, Q25 Q17, Q29 - 
 

Establishes the relation-
ship between lipids, car-
bohydrates, proteins, 
vitamins, water and min-
erals with healthy nutri-
tion. 

- Q28, Q31, Q32 - - Q27 - 

 

 

 

 

Table 3. Item Analysis Results of the Achievement Test. 

Question CLower group CUpper group pj rjx Question CLower group CUpper group pj rjx 

Q1 18 62 0.59 0.65 Q17 12 9 0.15 -0.04 

Q2 29 62 0.67 0.49 Q18 10 6 0.12 -0.06 

Q3 19 61 0.59 0.62 Q19 13 47 0.44 0.50 

Q4 23 42 0.48 0.28 Q20 9 44 0.39 0.51 

Q5 17 46 0.46 0.43 Q21 4 17 0.15 0.19 

Q6 16 59 0.55 0.63 Q22 8 31 0.29 0.34 

Q7 35 61 0.71 0.38 Q23 14 48 0.46 0.50 

Q8 15 18 0.24 0.04 Q24 8 41 0.36 0.49 

Q9 14 41 0.40 0.40 Q25 10 18 0.21 0.12 

Q10 17 29 0.34 0.18 Q26 13 50 0.46 0.54 

Q11 9 52 0.45 0.63 Q27 14 12 0.19 -0.03 

Q12 14 40 0.40 0.38 Q28 16 27 0.32 0.17 

Q13 8 44 0.38 0.53 Q29 9 35 0.32 0.38 

Q14 7 41 0.35 0.50 Q30 14 34 0.35 0.29 

Q15 14 21 0.26 0.10 Q31 17 50 0.49 0.49 

Q16 19 38 0.42 0.28 Q32 17 41 0.43 0.35 

Owerall 0.44 0.44 

CLower group: Number of students who answered correctly in the lower group 
CUpper group: Number of students who answered correctly in the upper group 

 

 

 

 

lutely taken into account to what extent the questions in the test represent the 

relevant content. When the literature is examined, it is a frequently preferred 

method to consult an expert in determining the content validity of a test 

(Çalık & Ayas, 2003; Treagust, 1988). Thus, in line with expert opinions, 

information can be obtained about whether the test can measure the feature it 
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wants to measure, and it can be re-focused on incomplete or contradictory 

statements (Çalık & Ayas, 2003). From this point of view, the achievement 

test prepared by the researchers of this study was examined by two faculty 

member and a biology teacher in terms of language, content, appearance, 

content, etc. Minor revisions were made in a few questions in the test in line 

with expert opinions. At the same time, the questions were distributed ac-

cording to the steps in the revised Bloom’s taxonomy (Table 2).  

According to Table 3, seven of the 32 questions are in the remember-

ing, sixteen in the understanding, four in the application, two in the analyz-

ing and three in the evaluating stage. 

After expert opinion, the test was applied to 252 students for validity 

and reliability analysis. During the face-to-face applications, students were 

prevented from cheating and necessary warnings were made. In addition, it 

was promised to the students that the application is for research purposes, 

that their answers will be kept confidential and that the scores will not be 

used in evaluation in any way. Students were given one class hour (40 min-

utes) to administer the test. The results of the validity and reliability analysis 

on the collected data are presented in the findings section. 

Findings 

After the test was administered to 252 students after expert opinions, item 

difficulty and item discrimination indices were calculated. For this, the stu-

dents were divided into 27% lower group and upper group according to their 

test scores. Accordingly, the answers of 68 students from each group were 

analyzed (Table 3). 

Item difficulty index (pj) is the percentage of participants in the up-

per and lower groups who answered the item correctly. The discrimination 

index (rjx) is the ability of a test item to distinguish between high- and low-

level participants. Assimi et al. (2022) stated that items with pj > 70% were 

classified as very easy, and items with pj < 30% were classified as difficult. 

In addition, items with rjx ≤ 0.20 are classified as poor, between 0.21 and 

0.34 acceptable or good, and ≥ 0.35 excellent.  

According to Table 3, the item difficulty index value was determined 

as difficult for eight questions (S8, S15, S17, S18, S21, S22, S25, and S27). 

All other questions are of medium difficulty. In terms of item discrimination 

values, ten questions (S8, S10, S15, S17, S18, S21, S25, S27, S28, and S39) 

were discriminating at a weak level and the others at a good or excellent 

level. Accordingly, seven questions (S8, S15, S17, S18, S21, S25, and S27) 

whose both item difficulty index and discrimination index were below the 

desired limits were excluded from the test. On the other hand, S22 was left 

out of the test because the item difficulty index was borderline and the item 

discrimination level was good. S10, S28, and S30 were left in the test, al- 
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Figure 1. An Example Question of the Achievement Test. 

 

 

 

 

though the item discrimination levels were a little low, because the difficulty 

indexes were within the desired limits and there were few questions in the 

learning outcome related to that subject in the test. As a result, the average 

item difficulty of the achievement test, which includes a total of 25 questions, 

was calculated as 0.44, and the average item discrimination was calculated 

as 0.44. The KR-20 reliability coefficient of the test was calculated as 0.75. 

This result shows that the test is of medium difficulty and excellent discrimi-

native reliability.  

An example question of the achievement test is shown in Figure 1. 

In addition, according to the revised Bloom taxonomy, seven of the 

questions in the test are at the level of remembering, fifteen at the level of 

understanding, two at the level of application and one at the level of evaluat-

ing. As such, the questions in the test were renumbered and the specification 

table showing the learning outcomes and the level in the revised Bloom tax-

onomy is presented in Table 4. The final form of the test is given in Appen-

dix I. 

Discussion  

Determining how much of the information transferred to the students in the 

learning environment can be determined by measuring their academic 

achievement. However, it is very important to develop tests with high valid- 
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Table 4. The Specification Table of the Questions in the Final Form of the 
Achievement Test. 

Learning Out-
comes 

Description of learning outcomes Questions Bloom taxon-
omy 

Explain the 
organic and 
inorganic 
compounds 
that make up 
the structure 
of living things. 

The importance of water, minerals, acids, bases and salts for 
living things is explained. 

Q2 
Q6 
Q7 
Q11 
Q12 
Q18 
Q25 

Remembering 
Understanding 
Understanding 
Understanding 
Understanding 
Evaluating 
Understanding 

The importance of calcium, potassium, iron, iodine, fluorine, 
magnesium, sodium, phosphorus, chlorine, sulfur and zinc 
minerals for living things is emphasized. 

Q11 
Q12 
Q18 

Understanding 
Understanding 
Evaluating 

The structure and function of carbohydrates, lipids, proteins, 
nucleic acids, enzymes and their importance for living things 
are explained. 

Q9 
Q10 
Q13 
Q14 
Q16 
Q23 

Applying 
Remembering 
Remembering 
Understanding 
Understanding 
Remembering 

It is emphasized that DNA is found in all living species and 
contains the same nucleotides. 

Q10 Remembering 

Without including the chemical formulas of ATP and hor-
mones, its importance for living things is questioned. 

Q17 
Q22 
Q24 

Understanding 
Remembering 
Remembering 

General properties of vitamins are given. The functions of 
vitamins A, D, E, K, B and C and their importance for living 
things are explained. The types of B group vitamins are not 
mentioned. 

Q3 
Q5 
Q19 
Q20 

Remembering 
Understanding 
Understanding 
Understanding 

Students are provided to carry out experiments in which they 
can detect the presence of carbohydrates, lipids and proteins 
in foods. 

Q9 Applying 

Experiments on factors affecting enzyme activity are provid-
ed. 

Q1 
Q4 

Understanding 
Applying 

Establishes 
the relation-
ship between 
lipids, carbo-
hydrates, 
proteins, vita-
mins, water 
and minerals 
with healthy 
nutrition. 

Insulin resistance, diabetes, and obesity are addressed in the 
context of healthy eating. 

Q8 
Q21 

Understanding 
Understanding 

Students are provided to prepare a one-week healthy nutrition 
program for their age group. 

Q15 Understanding 

 

 

 

 

ity and reliability that are compatible with learning outcomes in order to de-

termine the level of achievement and evaluate the effectiveness of the pro-

gram. In this study, it is aimed to develop a valid and reliable multiple-

choice test on the ninth grade ‘Basic Compounds Found in the Structure of 

Living Things’. 

Considering that achievement tests are used as a tool in research to 

measure students’ achievement, it is important that these tests are valid tests 

in terms of content and construct (Üçüncü & Sakız, 2020). The stages fol-

lowed in the achievement tests developed in the literature are similar to this 
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study (Açıkgöz & Karslı, 2015; Bolat & Karamustafaoğlu, 2019; Haladyna, 

1997; Kargın & Gül, 2021; Kızkapan & Bekaş, 2018). For example; Açıkgöz 

and Karslı (2015) explained the processes followed in the achievement test 

developed on business and energy in eight steps. At these stages, the purpose 

and content of the test were determined by considering the findings of the 

studies on the subject. In the following processes, a specification table was 

prepared and the features that could be measured by the test were determined. 

Thus, a 32-question draft test was prepared, considering the learning out-

comes related to the subject. The draft test was presented to the expert opin-

ion and then applied to the students. Thus, the studies for content validity 

were examined in detail, the application of the draft form and the item ana-

lyzes made as a result of this application were included. A similar study was 

conducted by Can Şen and Eryılmaz (2011), on simple electrical circuits. 

While developing the achievement test, these researchers followed a six-

stage path: determining the learning outcomes, preparing the specification 

table, creating the test items, preparing the draft form by taking expert opin-

ion, performing the item analysis by applying the draft form, and creating the 

final form. However, due to the fact that the questions were examined by a 

small number of experts, it is considered as a limitation of this study that it is 

not determined whether the agreement between the expert opinions taken to 

ensure the content validity proposed by Akbulut and Çepni (2013) and 

Üçüncü and Sakız (2020) is valid. 

In the process of developing the achievement test in the study, first of 

all, a total of 32 questions were prepared by examining the literature by the 

researchers. While preparing the questions, the learning outcomes specified 

in the ninth grade Biology Curriculum (MoNE, 2018) were considered. Atıl-

gan et al. (2011) recommends writing three items for each learning outcome 

in the specification table while preparing the draft form for the test items. 

From this point of view, at least three questions were prepared for each 

learning outcome in this study. Thus, the content validity of the test was tried 

to be increased. In addition, the opinions of experts consisting of a biology 

teacher and two faculty members were taken to test the content validity of 

the test. After the content validity study, the draft test for item analysis was 

applied to 252 students. After the item analysis, the average difficulty of the 

test, which was reduced to 25 questions, was calculated as 0.44, and the av-

erage item discrimination was calculated as 0.44. According to Assimi et al. 

(2022), these results show that the test has medium difficulty and excellent 

discrimination. 

In the development of achievement tests, it is necessary to determine 

the learning outcomes to be examined by the test and the question types ap-

propriate for the cognitive levels expressed by these learning outcomes 

(Üçüncü & Sakız, 2020). As a matter of fact, Özkan & Yadigaroğlu (2020) 

also argue that the renewed Bloom Taxonomy should be included in addition 
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to validity and reliability studies while preparing the test. Thus, it is possible 

to classify the test items in a more understandable and detailed manner. In 

addition, Bloom’s taxonomy cognitive domain classification is frequently 

used in the field of education because it allows the aims of the items to be 

clearly and observable (Ayvacı & Türkdoğan, 2009). When the findings of 

this study are examined, according to the revised Bloom’s taxonomy, seven 

of the questions in the test are at the level of remembering, fifteen at the 

level of understanding, two at the level of application and one at the level of 

evaluating. When the seven questions that were removed as a result of the 

item analysis were examined; it is at understanding level one question (Q21), 

applying two questions (Q8, Q15), analyzing two questions (Q18, Q25) and 

evaluating two questions (Q17, S27). Therefore, the fact that the questions 

measure high-level knowledge according to Bloom’s taxonomy caused the 

students not to be able to answer the questions correctly. As a matter of fact, 

item difficulty index values show that these questions are difficult. In addi-

tion, the findings of the item analysis revealed that the discrimination of the 

questions was low. Therefore, it was decided to exclude these questions from 

the test. 

According to the findings of the study, the KR-20 reliability coeffi-

cient is 0.75. Accordingly, it can be said that the test is reliable. The findings 

of many of the test development studies in the literature (Kargın & Gül, 2021; 

Nacaroğlu et al. 2020, Özcan et al. 2019; Özkan, & Yadigaroğlu, 2020; 

Soylu et al., 2020; Timur et al., 2019) are similar to the findings of this study 

and reveal that the developed tests are reliable. 

Conclusion and Suggestions 

As a result of the validity and reliability analyzes in the study, it is seen that 

the 25-question achievement test measures all the learning outcomes in the 

curriculum. Accordingly, while there are three questions in the second learn-

ing outcome of the subject “Basic Compounds in the Structure of Living Be-

ings”, all of the other questions are included in the first learning outcome. 

However, considering the subject content in the curriculum, it is normal that 

the questions are not evenly distributed over the learning outcomes. Because, 

according to the curriculum, most of the subjects and concepts are included 

in the first learning outcome. Therefore, it is thought that the achievement 

test is compatible with the learning outcomes in the biology curriculum and 

completely covers the content in the curriculum. From this point of view, it 

is thought that the achievement test developed in this study will provide de-

tailed information about the learning levels of the students. In addition, since 

the reliability and validity of the test have been measured, it can be used by 

biology education researchers in scientific studies. At this point, it is thought 

that the test will help to compare the achievement of the student groups 
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formed by the researchers in experimental studies. On the other hand, no 

achievement test was found for the ninth grade biology lesson ‘Basic Com-

pounds Found in the Structure of Living Beings’ in accordance with the ob-

jectives of the biology curriculum updated in 2018. It is thought that this 

study can serve as an example for different tests to be prepared at the ninth 

grade level in the curriculum. Of course, in the light of these findings 

reached within the scope of the study, considering some of the limitations 

encountered in the research process, it is considered appropriate to make 

some suggestions to guide future research. Accordingly, recommendations 

are presented below: 

 During the development process of the achievement test in the study, 

the commonly preferred stages in the literature were followed. 

However, due to the participation of very few experts, the compati-

bility of these opinions could not be examined by taking the expert 

opinions for the content validity of the test. Therefore, in a similar 

study to be carried out in the future, new tests can be developed by 

considering the criteria (Lawshe technique) that Webb (1997) put 

forward to ensure the harmony between learning outcomes and ex-

ams. 

 Since multiple-choice tests are insufficient to measure knowledge at 

the higher levels of the cognitive domain, no questions at the creat-

ing level could be prepared in the test developed in this study. For 

this reason, when the test is used to measure students’ achievement 

levels, an appropriate open-ended question can be added to the cre-

ating level. 

 In the study, as a result of item analysis, the questions at the analyz-

ing level were excluded from the test. In future research, new 

achievement tests with questions at analyzing level can be devel-

oped. In addition, two or three-stage multiple-choice tests can be 

developed. 

 As stated by Ozcan et al. (2019), while selecting the sample in the 

process of developing achievement tests, it is thought that choosing 

the sample number from large schools with different achievement 

levels will increase the validity of the study. For this reason, it can 

be recommended to develop and apply tests that can appeal to wider 

audiences by selecting schools with different achievement levels in 

similar studies to be carried out in the future. 

 

 

Acknowledgement 
All authors would like to thank all students for their contribution to the process of ad-

ministering the test. 

 



Yalinkilic & Gul. (Turkey). Test on “Basic Compounds in the Structure of Living Things”. 

SIEF, Vol.18, No.2, 2023 2919 

References

Açıkgöz, M., & Karslı, F. (2015). Validity and 

reliability analysis of achievement test 

developed on work and energy by using 

alternative measurement-evaluation tech-

niques. Amasya Education Journal, 4(1): 

1-25. 

Ada, S. & Baysal, Z.N. (2018). Sınıf Yönetimi 

[Classroom Management]. Nobel 

publising. ISBN: 978-605-320-860-0. pp. 

6-7. 

Akbulut, H. İ. & Çepni, S. (2013). How to de-

velop an achievement test for a unit? El-

ementary 7th grade force and motion unit. 

Amasya Education Journal, 2(1):18-44. 

Assimi, E., Idrissi, R.J., Zerhane, R., & Boubih, 

S. (2022). The use of a three-tier diagnos-

tic test to investigate conceptions related 

to cell biology concepts among pre-

service teachers of life and earth sciences. 

Journal of Biological Education, 

2022:2134175. DOI: 

https://doi.org/10.1080/00219266.2022.21

34175  

Atılgan, H., Kan, A., & Doğan, N. (2013). 

Eğitimde Ölçme ve Değerlendirme 

[Measurement and Evaluation in Educa-

tion]. Anı publishing. ISBN: 978-9944-

474-80-1. pp. 316. 

Avcı, F. (2020). An achievement test matter and 

heat based on renewed Bloom taxonomy: 

Validity reliability study. Iğdır University 

Journal of Social Sciences, 21: 263-292. 

Ayvacı, H. Ş., & Türkdoğan, A. (2010). Examin-

ing the written questions of science and 

technology course according to the re-

structured Bloom taxonomy. Journal of 

Turkish Science Education, 7(1):13-25. 

DOI: 

https://doi.org/10.17121/ressjournal.302  

Bolat, A., & Karamustafaoğlu, S. (2019). Devel-

opment achievement of test on the unit 

“Systems in Our Body”: Validity and reli-

ability. Gazi Journal of Education Scienc-

es, 5(2): 131-159. DOI: 

https://dx.doi.org/10.30855/gjes.2019.05.

02.008  

Bümen, N. T. (2006). A Revision of the Bloom’s 

taxonomy: A turning point in curriculum 

development. Education and Science, 

31(142): 3-14. 

Çakır, H., & Arı, G. A. (2022). Development 

and validation of an achievement test in 

biology. Journal of Social Sciences and  

Education, 5(1):64-75. 

Çalık, M., & Ayas, A. (2003). Preparing and 

applying concept achievement test in so-

lutions. Pamukkale University Journal of 

Education, 2(14):1-17. 

Can Şen, H. & Eryılmaz, A. (2011). An 

achievement test development study: Re-

liability and validity investigation of sim-

ple electric circuits achievement test. Van 

Yuzuncu Yil University Journal of the 

Faculty of Education, 8(1):1-39. 

Duran, V., & Barut, Y. (2019). Erken 

Çocuklukta Fen Eğitimi [Early Childhood 

Science Education]. Nobel publishing. 

ISBN: 978-605-7846-52-5. pp. 10. 

Gökçe, B. (1996). Türkiye’nin Toplumsal Yapısı 

ve Toplumsal Kurumlar [Turkey’s Social 

Structure and Social Institutions]. Savaş 

publishing. ISBN: 9786057867285. 

pp:373.  

Görmüş, G. (2021). Dolaşım sistemi konusunun 

öğretiminde bağlam temelli öğrenme 

yaklaşımındaki react stratejisine göre 

hazırlanan etkinliklerin öğrencilerin 

öğrenme ürünleri üzerine etkisi. Master 

thesis, Ondokuz Mayıs University, Sam-

sun. 

Gündüz, Y. (2009). Analysis of primary school 6, 

7 and 8. grades science and technology 

questions according to measurement 

scales and Bloom’s taxonomy of the cog-

nitive domain. Van Yuzuncu Yil Universi-

ty Journal of the Faculty of Education, 

6(2): 150-165. 

Haladyna, T. M. (1997). Writing Test Items to 

Evaluate Higher Order Thinking. Pearson 

publishing. ISBN-10: 0205178758. pp: 

272. 

Hançer, M., Aydoğan, N., & Çankaya, Ö. (2021). 

Development of a success test for measur-

ing basic laboratory science knowledge of 

science teacher candidates: Validity and 

reliability analysis. International Journal 

of Education Science and Technology, 

7(1):57-76. DOI: 

https://doi.org/10.47714/uebt.837550  

Kaptan, F. (1999). Fen Bilgisi Öğretimi [Science 

Teaching]. National Education Publishing. 

ISBN: 975.11.1729.1. pp: 22. 

Kargın, P. D., & Gül, Ş. (2021). Development of 

an achievement test for sixth grade body 

systems and health unit. Ihlara Journal of 

Educational Research, 6(1):1-26. DOI: 

https://doi.org/10.47479/ihead.729412  

Karslı, G., Karamustafaoğlu, S., & Kurt, M. 

(2019). Achievement test of the 7th class 

“Cells and Divisions” unit for the re-

https://doi.org/10.1080/00219266.2022.2134175
https://doi.org/10.1080/00219266.2022.2134175
https://doi.org/10.17121/ressjournal.302
https://dx.doi.org/10.30855/gjes.2019.05.02.008
https://dx.doi.org/10.30855/gjes.2019.05.02.008
https://doi.org/10.47714/uebt.837550
https://doi.org/10.47479/ihead.729412


Yalinkilic & Gul. (Turkey). Test on “Basic Compounds in the Structure of Living Things”. 

SIEF, Vol.18, No.2, 2023 2920 

newed science curriculum: Validity and 

reliability. Journal of Science Teaching, 

7(1):68-98. 

Kaya, S., & Gül, Ş. (2020). The development of 

the achievement test for 11th graders 

about the “digestive system”. Internation-

al Journal of Social and Educational Sci-

ences, 7(13):72-97. DOI: 

https://doi.org/10.20860/ijoses.701311  

Kızkapan, O., & Bektaş, O. (2018). Develop-

ment of an achievement test in science 

education: Example of cell division and 

inheritance. International Journal of Edu-

cational Sciences, 2(1):1-18. 

Koğar, E. Y. (2022). Suggestions for designing 

multıple choice items for high-order 

thinking skills with examples from the 

healthcare field. Journal of Nursology, 

25(2):117-125. DOI: 

https://doi.org/10.5152/JANHS.2022.875

827  

Krathwohl, D. R. (2002). A Revision of Bloom’s 

taxonomy: An overview. Theory into 

Practice, 41(4): 212-264. 

McMillan, J.H. & Schumacher, S. (2010). Re-

search in Education: Evidence-Based In-

quiry. Pearson publishing. ISBN-13: 978-

0-13-136418-8. pp: 235. 

Ministry of National Education [MoNE] (2018). 

Ortaöğretim kurumları biyoloji dersi 

öğretim program, Talim terbiye kurulu 

başkanlığı [Secondary education institu-

tions biology course curriculum, Educa-

tion and training board presidency]. 24 

June, Available at: 

http://mufredat.meb.gov.tr/Dosyalar/2018

2215535566-

Biyoloji%20d%C3%B6p.pdf  

Nacaroğlu, O., Bektaş, O., & Kızkapan, O. 

(2020). Developing an achievement test 

for matter cycles and environmental prob-

lems: A validity and reliability study. 

Kastamonu Education Journal, 28(1):36-

51. DOI: 

https://doi.org/10.24106/kefdergi.3374  

Özcan, H., Koca, E., & Söğüt, M. (2019). De-

velopment of an instrument for measuring 

secondary school students’ understanding 

of pressure. Journal of Research in Edu-

cation and Society, 6(1):130-144. 

Özkan, S. & Yadigaroğlu, M. (2020). Develop-

ment of achievement test: A validity and 

reliability research for acid-base achieve-

ment test. Turkish Studies-Education, 

15(2):1141-1163. DOI: 

https://dx.doi.org/10.29228/TurkishStudie

s.41734  

Saraçoğlu Yıldırım, Ö. (2021). 8. sınıf 

öğrencileri için okuduğunu anlama 

becerisine ilişkin başarı testi geliştirme ve 

testin LGS’yi yordama düzeyi. Master 

thesis,   Selcuk University, Konya. 

Şentürk, Ö. Ç., & Selvi, M. (2021). Science 

course “Human And Environment” unit 

academic achievement test development: 

Reliability and validity study. Journal of 

Gazi Education, 41(2):601-630. 

Soylu, Ü. İ., Karamustafaoğlu, S., & 

Karamustafaoğlu, O. (2020). 6th grade 

“matter and heat” unit achievement test 

development: validity and reliability. 

Ihlara Journal of Educational Research, 

5(2): 271-293. DOI: 

https://doi.org/10.47479/ihead.800620  

Timur, S., Doğan, F., İmer-Çetin, N., Timur, B., 

& Işık, R. (2019). Developing achieve-

ment test on cell subject for 6th grade: A 

validity and reliability study. Cukurova 

University Faculty of Education Journal, 

48(2):1202-1219. DOI: 

https://dergipark.org.tr/tr/pub/cuefd  

Treagust, D.F. (1988). Development and use of 

diagnostic tests to evaluate students’ mis-

conceptions in science. International 

Journal of Science Education, 10(2):159-

169. 

Tunç, T., & Kılınç-Alpat, S. (2015). Developing 

a valid and reliable chemistry achieve-

ment test in electrochemistry. Journal of 

Higher Education and Science, 5(3):347-

360. DOI: 

https://doi.org/10.5961/jhes.2015.136  

Üçüncü, G., & Sakız, G. (2020). The phases of 

achievement test development: The case 

of fourth-grade introduction to matter unit. 

Kastamonu Education Journal, 28(1):82-

94. DOI: 

https://doi.org/10.24106/kefdergi.3440  

Webb, N. L. (1997). Determining alignment of 

expectations and assessments in mathe-

matics and science education. NISE Brief, 

1(2): 1-8. Madison, WI: University of 

Wisconsin-Madison, National Institute for 

Science Education.  

 

 
Received: 12 June 2023 

Revised: 23 June 2023

Accepted: 6 July 2023

https://doi.org/10.20860/ijoses.701311
https://doi.org/10.5152/JANHS.2022.875827
https://doi.org/10.5152/JANHS.2022.875827
http://mufredat.meb.gov.tr/Dosyalar/20182215535566-Biyoloji%20d%C3%B6p.pdf
http://mufredat.meb.gov.tr/Dosyalar/20182215535566-Biyoloji%20d%C3%B6p.pdf
http://mufredat.meb.gov.tr/Dosyalar/20182215535566-Biyoloji%20d%C3%B6p.pdf
https://doi.org/10.24106/kefdergi.3374
https://dx.doi.org/10.29228/TurkishStudies.41734
https://dx.doi.org/10.29228/TurkishStudies.41734
https://doi.org/10.47479/ihead.800620
https://dergipark.org.tr/tr/pub/cuefd
https://doi.org/10.5961/jhes.2015.136
https://doi.org/10.24106/kefdergi.3440


Yalinkilic & Gul. (Turkey). Test on “Basic Compounds in the Structure of Living Things”. 

SIEF, Vol.18, No.2, 2023 2921 

APPENDIX I. Final Form of Achievement Test. 
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