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1. INTRODUCTION 

Justification, in a broad sense, is defined as the actions 

students take to explain to others and themselves when they 

encounter a situation, what they see, what they do, what they 

think and why they do it (Hershkowitz, 2014, p. 544). For 

Kidron and Dreyfus (2010), justification is a central and 

important component of mathematical reasoning. They also 

emphasize that students must constantly extend their 

knowledge and build new knowledge in the process of 

justification of a mathematical phenomenon. Staples, Bartlo 

and Thanheiser (2012), who see justification as a practice of 

basing their mathematical reasoning, have defined this concept 

as an argument that demonstrates or refutes the validity of a 

claim that uses accepted expressions and mathematical forms 

of reasoning. They have stated that justification as a learning 

practice improves students' understanding of mathematics and 

increases their competence in doing mathematics. Therefore, 

they described justification as a tool for learning and doing 

mathematics. According to Valero's (2014, p. 485) study of 

mathematics education from a different perspective, 

mathematics education was in the interest of teachers and 

researchers in the 1980s while the transition from the 

nineteenth century to the twentieth century has been a time for 

mathematics to be incorporated into national education 

systems all around the world. In the transition period from the 

twentieth century to the twenty-first century, that is to say 

nowadays, justification which has an important role in 

mathematics has drawn attention to the fact that it is time to 

focus on the education system at all levels.  

Mathematical justification is used to explain and convince 

others this idea (Lo, Grant & Flowers, 2004).  

 

 

 

Mathematical justification makes it meaningful to improve the 

ability to speak and use mathematical language. In this respect, 

mathematical language is a social language and mathematical 

justification is a social art, and then community is needed to 

perform this art (Tymoczko, 1986). Creating a mathematical 

justification involves the development of an argument formed by 

the community’s shared knowledge (Simon & Blume, 1996). 

Explanation and justification will encourage students to 

develop their own solutions in a democratic classroom 

environment to tell their solutions to others or discuss someone 

else's solutions. As students develop their own solutions, they 

can explicitly observe and correct their mistakes (Polat, 2015). 

In National Council of Teachers of Mathematics (NCTM, 2000) 

report, the importance of justification from the prekindergarten 

to grade 12 was given throughout the standards. At very early 

ages (Pre-K–2) students should have experiences that will help 

them develop both clear and precise thought processes. This 

development of reasoning is related to the students’ language 

development. It also depends on their ability to explain their 

reasoning. Teachers should encourage students to make 

assumptions and justify their thoughts with experimental or 

reasonable arguments. Here, teachers need to develop ways of 

justifying that the students can reach and that step by step 

unify the mathematical features and relationships (pp. 

125-126) 

Students in grades 3–5 should make and investigate 

conjectures about mathematical relationships, and make 

mathematical arguments based on their work. They need to 

know that making conjectures and trying to justify them is an 

expected feature of the students’ mathematical activity. 

Justification have a number of meanings for students in grades 
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3-5. On the other hand, as they have more experimentation by 

climbing up these class levels and making mathematical 

arguments, they should base their arguments on the analysis of 

properties, structures and relationships (p. 191). 

Mathematics should be meaningful to students, therefore 

they need to see it as logical and reasoned. Their experience at 

school should help them understand the processes they use 

and explain the patterns they observe. So this helps them 

develop deeper understanding of mathematics. Opportunities 

for mathematical reasoning and proof surround the high school 

curriculum (Grades 9-12). Students will understand the value 

of mathematical justification entirely in mathematical content. 

So students should develop a repertoire of increasingly 

advanced methods of reasoning and proof in high school (p. 

342). 

As much it plays an important role in language 

development, justification is an important component in 

communication which is one of the other standards (Grades 

6-8). Using written and oral communication in mathematics, 

teachers should provide opportunities for their students. These 

include justifying students' conjectures, criticizing justifications, 

reflecting the student's own understanding and seeing others' 

ideas (p. 272). 

This research is based on the evaluation of the studies 

carried out during the ten years period between 2007 and 2016 

in the national and international field on the issue of 

justification in mathematics education. 

 

2. METHOD 

This research is a descriptive study aiming to describe 

justification studies in mathematics education. Data collection, 

analysis and interpretation were carried out from the 

perspective of qualitative research, and document review model 

was used because the research was conducted based on 

literature review. 

2.1 Data Collection Tool 

The thesis and the articles that had been published between the 

related years have taken under review by using ULAKBIM, 

Council of Higher Education (YOK) theses center, ERIC, Taylor 

and Francis, JSTOR and Web of Science databases. Using the 

specified databases, in the national and international fields 

"justify", "justification" and "mathematics education" keywords 

have been searched together, and "mathematical justification" 

has been searched alone. In accordance with the classification 

criteria in this research, a total of 31 studies was found in the 

reviewed literatures implemented with these keywords. 

2.2 Data Analysis 

In the evaluation of the data, content analysis technique was 

used. Content analysis is to combine similar data within the 

framework of specific concepts and themes, and to interpret 

them in a way that the reader can understand (Yıldırım & 

Şimşek, 2013). 

Obtained 31 studies were analyzed in 4 different 

categories. Some of the studies in the literature have been used 

to construct these categories. Ulutaş and Ubuz (2008) examined 

the articles published in 4 different educational science 

journals between 2000 and 2006 in mathematics education. 

These studies have been categorized according to the language 

of the study, the types of research, sampling, research titles, 

mathematics titles, methods, data collection techniques, 

author’s institutions and region applied. Çiltaş, Güler and 

Sözbilir (2012), examined mathematics education research 

conducted between 1987 and 2009 in Turkey with the content 

analysis method. In order to get answers to the research 

questions, the determined articles went to investigate within the 

scope of the year, the field and subject studied, the research 

method used, the data collection tools, the sample and size of 

the studies, and data analysis methods. Yalçınkaya and Özkan 

(2012) categorized the articles related to alternative methods of 

mathematics teaching published between 2000 and 2011. Their 

categories were education faculties, research methods and data 

collection techniques, years and their distribution in terms of 

the topics. Yenilmez and Sölpük (2014) examined the theses 

related to the mathematics curriculum between 2004 and 2013 

by classifying them according to the graduate level (master and 

doctorate), class level, topic, study group, method and model of 

research. Yaşar and Papatğa (2015) studied the theses of 

graduate schools for elementary school mathematics courses. 

Theses were classified according to 11 different categories. 

These categories include; graduate level, prepared by the 

university, department of the university, the names of the 

consultants undertaking the responsibility of the executive, the 

year they were prepared, the grade level applied, the selected 

subject area, the selected subject, the research method, data 

collection techniques and data analysis method. Considering 

the above studies, the categories used in this research are: the 

year, study group, methodology and mathematics subjects to 

which they belong. 

 

3. RESULTS AND DISCUSSION 

In this section, it was given place to the examined studies' 

distributions according to their years, study groups, methods 

and mathematics subjects. A total of 31 studies including 28 

articles published in the national and international field and 3 

theses published in the national field were examined. The 

distributions of the studies according to the specified criteria 

are presented in the following tables with frequency and 

percentages. 

A 10-year framework of justification studies have been 

established in mathematics education and the distribution of 

these studies by years was presented in Table 1. 

 

Table 1. Distribution of Studies by Years 

Year f % 

2007 2 6,45 

2008 1 3,23 

2009 5 16,13 

2010 5 16,13 

2011 0 0,00 

2012 4 12,90 

2013 4 12,90 

2014 3 9,68 

2015 2 6,45 

2016 5 16,13 

 

When Table 1 is examined, mathematical justification 

studies in mathematics education were carried out mostly in 

2009, 2010 and 2016. The number of studies in these years is 

equal in each. 15 of 31 studies were performed in these years. In 

addition, four studies were carried out in 2012 and 2013, two in 

2007 and 2015 in each. Also there are three studies in 2014 and 
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one in 2008. On the other hand, no study was done in 2011. 

The distribution of the studies in terms of their study 

groups was presented in Table 2. 

 

Table 2. Distribution of Studies According to the Study 

Group 

Study Group f % 

Student 16 51,61 

Pre-service teacher 6 19,35 

Teacher 5 16,13 

Teacher and student 2 6,45 

Teacher and pre-service teacher 1 3,23 

Pre-service teacher, teacher and 

teacher educator 
1 

3,23 

 

According to Table 2, it is seen that the study group in 

mathematical justification studies is composed mostly of 

students. 11 of 16 studies include ranging from 6 to 8th grade 

students at middle school level. One of 16 studies is with the 

2nd grade students and one is in the year 9 and 10 children.  

Also, it was revealed that one of these studies was performed 

with the children years of 3 and 4. On the other hand, six 

studies’ study group is composed of pre-service teachers. There 

are only 5 studies performed with teachers. 3 of these studies 

were performed with high school mathematics teachers and 2 

with middle school mathematics teachers. Moreover, Table 2 

shows that there are four studies which including at least two 

different groups of participants, such as teachers, students, 

pre-service teachers, and teacher educators. 

The distribution of the studies in terms of their methods 

was presented in Table 3. 

 

Table 3. Distribution of Studies According to Their 

Methods 

Method f % 

Qualitative 22 70,97 

Quantitative 5 16,13 

Mixed 4 12,90 

 

According to Table 3, it is seen that the mathematical 

justification studies are more qualitative. 22 of the 31 studies 

were based on qualitative research methods, while in 5 of 31 

studies were used quantitative research methods. On the other 

hand, mixed research has been used in only four studies. 

Another category of the studies was the mathematics 

subject to which they belong. Here the subjects are classified 

according to their education level. Rather than giving them the 

individual place of the relevant mathematics subjects, they are 

placed in the relevant learning areas. A total of 42 tasks have 

been identified that address mathematical justification and fall 

into different subjects and learning areas. The distribution of 

the studies in terms of the related mathematics subjects was 

presented in Table 4. 

 

Table 4. Distribution of the Tasks According to the 

Mathematics Subjects 

Level Learning Area f % 

Primary 

school  

Numbers and operations 3 75 

Measurement 1 25 

 Total 4 100 

Middle 

school 

Numbers and operations 7 28 

Geometry and 

measurement 
8 

32 

Algebra 9 36 

Probability 1 4 

 Total 25 100 

High school 

Numbers and algebra 8 61,54 

Geometry 4 30,77 

Data, counting and 

probability 
1 

7,69 

 Total 13 100 

 
When Table 4 is examined, the tasks related to 

mathematical justification were more frequently given in 

“numbers and operations” and “numbers and algebra” learning 

areas at primary and high school levels, respectively. This has 

corresponded to the learning area of “algebra” in the middle 

school. In both middle and high school levels, mathematical 

justification tasks are distributed to more learning areas than 

primary school level. The learning areas where the tasks take 

place at least are similar in the middle school and high schoold 

in terms of “probability” area. When examining the distribution 

of tasks related to justification in terms of education level, tasks 

are mostly at the middle school level. 

In the examined studies, mathematical justification tasks 

were most frequently referred to in terms of "patterns". 

Participants in these tasks differ as students, pre-service 

teachers and teachers. When the patterns are taken into 

consideration, expressions related to concepts such as relations, 

generalizations, and variables have been found. Some of the 

other prominent tasks in the studies are in divisibility, 

second-order equations, trigonometry, percentage, linear 

function, etc. It has also been seen that some tasks are related 

to rational numbers, fractions, complex numbers, angle, 

perimeter, derivative, and so on. It is seen that in a study 

carried out with younger children such as primary school level, 

tasks generally focused on the topics of addition, subtraction, 

place value, measurement. An open-ended problem involving 

the use of even and odd numbers’ properties in which the 

children could have the opportunity to test conjectures and 

reach generalizations was used in another study. 

 

3.1 Discussion 

This study aims to evaluate the mathematical justification 

studies in mathematics between 2007 and 2016. In this study, 

31 theses and articles about mathematical justification in 

mathematics education were analyzed according to the year, 

study group, methodology and mathematics subjects to which 

they belong. 

As a result of the research, justification studies in 

mathematics education were most frequently carried out in 

2009, 2010 and 2016. While it is not possible to generalize 

together, it can be said that the studies on justification have 

increased relatively in comparison with the years that follow. In 

the reviewed studies it is seen that their study group mostly 

comprises of students and qualitative research is frequently 

adopted as a method. At this point, it might have been 

desirabled to reveal the ideas that reflect the processes of 

thinking than the solutions that students perform in given 

tasks. Because reasoning strategies such as assumption, 

justification and interpretation constitute the characteristic of 

doing mathematics in thinking processes (Henningsen & Stein, 

1997). 

It is seen that justification studies are more prevalent in 

tasks in learning areas of numbers and operations in primary 

school wheras in algebra is more emphasized at the middle and 
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high school level in terms of becoming meanigful. Based on 

Dolev and Even’s (2013) study, it can be said that algebra as an 

essence of mathematics, it is an important branch on research, 

exploration, problem solving and generating mathematical 

conjectures, together with proof, justification and explanation. 

Similarly, as we progress to higher class levels such as high 

school, it is thought that there will be a deeper understanding of 

mathematics through reasoning and proof (NCTM, 2000). From 

this point of view, it can be said that students at these levels 

need to run more justifications. 

This research has some limitations. One of them 

justification studies in mathematics education have been 

examined according to the mentioned six databases. An another 

limitation is that these studies are classified into only four 

categories. The study to be done by expanding these criteria and 

categories can be dealt with in more detail. 
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