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Abstract. The purpose of this study was to determine elementary school 4-7th 

grade students' ability to link equivalent fractions' symbolic and graphical 

representations. The design of this research was a survey study. The sample of the 

study consisted of 4, 5, 6, and 7th-grade elementary school students in the Sakarya 

province, Turkey. The study was conducted with 1111 students from 11 elementary 

schools. Representational Fluency Test (RFT) developed by Niemi (1996) was used 

as a measurement tool. The RFT included items involving regional areas, line 

segments, and set representations to assess the part-whole meaning and those 

involving number lines to assess the measure meaning of the rational number. As 

the normality assumption was violated, non-parametric tests were applied. The 

results of the analyses showed that the students' performance to link equivalent 

fractions' symbolic and graphical representations changed significantly with respect 

to the representation type (region-line segment, region-number line, set-line 

segment, set-number line, line segment- number line) and with respect to simple 

and equivalent fractions. Meanwhile, it was seen that as the classroom levels 

increased, the success rates in overall scores, representation types, except region-

line segment, and simple and equivalent fractions increased. 
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1. INTRODUCTION 

For children, fractions are thought to be one of the more difficult and complicated 

subjects in elementary school mathematics than most other subjects. A reason for that is 

that when fractions are handled in real-life problems, they have different interpretations 

(namely, part-whole, quotient, operator, ratio, and measurement) (Gabriel et al., 2013; 

Toluk, 2002). Equal division, which can be defined as the essence that each shareholder 

receives a fair share in the process of division of a whole or a unit into pieces, is one of 

the most important skills acquired when learning fractions through the part-whole 

interpretation. However, the fact that it is also the basis for the other interpretations of 

fractions makes teaching the part-whole interpretation even more important. Due to 

these characteristics, the part-whole interpretation is the most commonly used 

interpretation of fractions in the teaching of fractions (Castro-Rodríguez, Pitta-Pantazi, 

Rico, & Gómez, 2016; Charalambous & Pitta-Pantazi, 2007). However, students have 

difficulty learning these interpretations (especially the measure interpretation of 

fractions) of rational numbers due to the greater emphasis of the part-whole 

interpretation and the lack of time allocated to other interpretations in the teaching of 

fractions (Streefland, 1991). On the other hand, the measure interpretation is linked to 

number lines and allows students to presume fractions as numbers (Behr, Lesh, Post & 

Silver, 1983; Sidney, Thompson, & Rivera, 2019). With the expression of fractions as 

numbers and the comprehension of equivalent fractions, the concept of rational 

numbers emerges, which is one of the goals for teaching fractions.  

Equivalent fractions are critical for students to be able to master fractions. This is 

because equivalent fractions are associated with the ratio and operator interpretations 

of fractions and thus form the basis for fractional addition, subtraction, and sorting 

operations (Behr, Khoury, Harel, Post & Lesh, 1997). Equivalent fractions are a 

multiplicative relationship referring to the fixed ratio of a numerator and denominator 

division (Behr, Harel, Post & Lesh, 1992). Because of this relationship in equivalent 

fractions, we can deduce that an infinite number of fractions are equal in value. Thus 

there is an infinite number of fractions that correspond to a point on a number line. 

However, for elementary school students, equation 1/2=2/4 as an equivalent fraction is 

different from the equations they are used to seeing, such as 1+2=2+1, which causes 

confusion (Ni, 2001). Two concepts that underlie the structure of equivalent fractions 

appear to be at the heart of students' problems with equivalent fractions. The first is the 

multiplicative relationship, and the second is the property of conservation of the whole 

and the part (Piaget, 1983, 1987; Piaget, Inhelder & Szeminska, 1960). A multiplicative 

relationship is structurally different from step-by-step operations in repetitive additions 

(as in the sum of 3+3+3+3) where students learn multiplication and involve thinking at 

two levels at a time that requires considering different situations at the same time (as in 

4×3, for example) (Kamii & Clark, 1996). In terms of conservation of the whole and part, 

students ignore the fact that the whole or part will not change even if it is divided into a 

number of parts. 
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Studies on fractions have shown that representations when teaching fractions offer 

important benefits (Cramer, Wyberg & Leavitt, 2008; Siebert & Gaskin, 2006; Cramer & 

Henry, 2002; Kieren, 1988). Choosing the appropriate representation among various 

representations and being aware of the advantages and disadvantages of 

representations is critical for conceptual understanding in mathematics (Elia, Panaoura, 

Eracleous, & Gagatsis, 2007; Even, 1998). Some research (Ainsworth, 2006; Dreher & 

Kuntze, 2015; Elia et al., 2007) stated that multiple representations helped students 

acquire mathematical concepts in a broader and flexible way. Multiple representations 

play an also crucial role in providing information about the problem and understanding 

the problem by enabling us to describe and represent mathematics using all possibilities 

(Choike, 2000; Nistal, Van Dooren, Clarebout, Elen, & Verschaffel, 2009). Montague 

(2006) emphasized that students who have difficulties in representation also get in 

trouble in problem-solving. Moreover, if students are given opportunities to use and 

practice representational styles, they can identify appropriate representations and 

convey their ideas while sharing with their peers during the learning process (Lubinski 

& Otto, 2002). 

Theoretical Framework of the Study 

The theoretical basis for this study is the Lesh Multiple Representations Translations 

Model, which is used implicitly to represent fractions in mathematics education (Lesh, 

1979). The Multiple Representations Translations Model presents five representations 

types: real-life situations, manipulatives, pictures (static pictures), spoken symbols, and 

written symbols. This study is based on the representation form of pictures (static 

pictures) that provides the depiction of mathematical thoughts found in the relevant 

model since it directly links the mathematical conceptualization (Gravemeijer, Lehrer, 

van Oers, & Verschaffel, 2013), and its model is the most preferred in the mathematic 

education field (Kılıç, 2019; Wong & Evans, 2011). In this respect, representations were 

examined in terms of the following representations: regional areas, sets, number lines, 

and line segments.  

The regional area representation is the representation most preferred by teachers. 

Teachers take it as a basis when they begin teaching fractions, and it expresses the part-

whole interpretation of fractions in the most appropriate way. Although the regional 

area representation appears to be easy at first glance, it can be difficult to learn for some 

students as it has to be associated with the spatial thinking ability and the concept of 

regional area (Armstrong & Larson, 1995). The set representation is a form of 

representation that contains an equal number of elements in a set and refers to its 

subsets as fractions. Comprehending this representation may have the same difficulty as, 

or may be a little more difficult than, the regional area model (Olkun & Toluk-Uçar, 

2004). Students' ability to divide numbers is also crucial in understanding this model. 

The number line representation gives meaning to the concept of fractions as an abstract 

real number. Because of this property, the number line representation is the most 

important representation pointing to the measurement interpretation of fractions 

(Bright, Behr, Post & Wachsmuth, 1988; Clarke, Roche, & Mitchell, 2008; Sidney et al., 
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2019). That is why the representation of number lines is more difficult to understand 

than other representations. Therefore, when teaching fractions, it is more appropriate to 

teach them at the end, as it will facilitate the teaching process. Apart from the 

representations of regional areas, sets, and number lines specified in the literature, there 

is the line segment representation. Although the representation of line segments is 

considered to be associated with the measurement interpretation of fractions because of 

its name, as Ni (2001) and Niemi (1996) highlighted, the representation of line segments 

is related to the part-whole interpretation of fractions. Sample figures about the 

representations of fractions for 1/4 are shown in Figure 1. 

 

Figure 1.  The representation for the fractions 1/4 

 

When the relevant literature is reviewed, it becomes clear that some studies examine 

different interpretations, equivalences, and representations of fractions in separate 

terms, while others discuss them in groups of two or three. However, studies in which 

the interpretations of fractions are combined with the representations of fractions in 

terms of equivalent fractions are almost nonexistent (Ni, 2001; Niemi, 1996; Wong & 

Evans, 2011). In their study, Wong and Evans (2011) only used representations of 

regional areas and sets as representation types. Niemi (1996) used the Representational 

Fluency Test, which was also used in the present study, and attempted to demonstrate 

the overall success of fifth-grade students in representing fractions by assessing the 

results of the test only in the context of representation types. Ni (2001), on the other 

hand, used the same test to assess fifth and sixth-grade students' representations of 

equivalent fractions by associating them with different interpretations of fractions. In 

this regard, the literature's lack of studies on the interpretation, equivalence, and 

representation of fractions has created a need for further research. Besides, cross-

sectional examination of students' symbolic and graphical representations of equivalent 

fractions will aid in the tracking of students' progress on the issue. In this context, the 

purpose of this study is to identify how well students in grades 4 through 7 can associate 

symbolic and graphical representations of equivalent fractions. The answers to the 

following questions were sought. 

Does the ability of students in grades 4 through 7 to associate symbolic and graphical 

representations of equivalent fractions vary depending on: 

1. the part-whole and measurement interpretations of rational numbers? 

2. grade levels? 
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3. the types of graphical representations (regional areas, sets, line segments, and 

number lines)? 

4. whether the representation is a simple or equivalent representation? 

 

2. METHOD 

Research Design 

This study examines and describes the ability of students to associate symbolic and 

graphical representations of equivalent fractions, so this was a survey study (Fraenkel, 

Wallen, & Hyun, 2019). 

Population and Sample 

Ethics committee approval for this study was obtained from the Ethics Committee of 

Rectorate, Sakarya University, dated 15.09.2021 and numbered 34. The population of 

the study consisted of students in grades 4 through 7 studying at elementary schools in 

the Sakarya province, Turkey. Initially, a pilot study was conducted in 3 schools to test 

the psychometric properties of the measurement instrument. The participants of the 

actual implementation were selected randomly from 11 schools by using the cluster 

sampling method. From these selected schools, 1111 students participated in the study 

in the spring term of 2012. Table 1 presents the distribution of the students 

participating in the pilot and actual implementation by grade levels and gender. 

 

Table 1  

The descriptive statistic of the sample 

Gender 

Grade Levels 
Total 

4th Grade 5th Grade 6th Grade 7th Grade 

Pilot Actual Pilot Actual Pilot Actual Pilot Actual Pilot Actual 

Female 43 132 27 134 28 144 39 137 137 547 

Male 39 141 25 150 31 141 25 132 120 564 

Total 82 273 52 284 59 285 64 269 257 1111 

 

Table 1 shows that consisting of 273 (24.6%) 4th graders, 284 (25.6%) 5th graders, 285 

(25.6%) 6th graders and 269 (24.2%) 7th graders, of whom 547 (49.2%) were female 

and 564 (50.8%) were male. As a result, it is reasonable to conclude that students at 

different grade levels are close to each other. 
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Instruments 

In this study, the Representational Fluency Test (RFT) developed by Niemi (1996) was 

administered to describe the ability of students to associate symbolic and graphical 

representations of equivalent fractions. The original form of the test was prepared to 

measure the relationship between symbolic and graphical representations of equivalent 

and non-equivalent fractions. The test uses representations of regional areas, number 

lines, line segments, and sets to assess fractions' part-whole and measurement 

interpretations. In the test items, simple and equivalent representations of fractions are 

graphically represented, and distractors are also given. The test was formed by 

randomly arranging 18 graphical representations of five different fractional symbols 

(1/2, 2/3 2/4, 4/6, and 3/2). Thus, RFT includes 90 graphical representations prepared 

for a total of five fractional symbols. Each fractional symbol also contains wrong 

fractional representations as distractors. An example item of RTF was presented in 

Appendix A. 

The simple representation of a fraction (also named as a simple fraction by Ni (1999)) is 

that the graphical representational element (a regional area, a set, a line segment, and a 

number line) is divided into a number of equal parts specified in the fraction's 

denominator and represented by specifying as many parts as the numerator. The 

representation of the representational element by dividing it by the number of multiples 

or divisors of the number specified in the denominator of a fraction is called the 

equivalent representation of the fraction (also named as an equivalent fraction by Ni 

(1999)). For this reason, the simple and equivalent representations of a fraction differ 

depending on the numerical value in the numerator and denominator of the fraction (Ni, 

2001). For instance, in terms of the symbolic representation of 1/2, the graphical 

representation constructed by dividing a whole into 2 equal parts and choosing 1 part 

refers to the simple representation of the fraction, whereas the graphical representation 

is constructed by dividing the whole into 4 parts and choosing 2 parts or dividing the 

whole into 6 parts and choosing 3 parts refers to the equivalent representation of the 

fraction. As another example, in terms of the symbolic representation of 3/6, the 

graphical representation constructed by dividing a whole into 6 parts and choosing 3 

parts refers to the simple representation of the fraction, whereas the graphical 

representation is constructed by dividing the whole into 4 parts and choosing 2 parts or 

dividing the whole into 2 parts and choosing 1 part refers to the equivalent 

representation of the fraction. This situation is explained in Figure 2 by demonstrating 

the simple and equivalent representations of the fractions 1/2 and 3/6. 
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Figure 2. The simple and equivalent representations of the fractions 1/2 and 3/6. 

 

The test was examined to ensure validity by six experts in the respective field. The 

reliability coefficient was not reported in the studies where the RFT was administered 

by Niemi (1996) and Ni (2001). In this study, the Kuder Richardson-20 (KR-20) internal 

consistency coefficient was calculated due to the test's scoring method as the reliability 

coefficient of the test. In the pilot and final study, the internal consistency coefficient was 

0.933 and 0.928, respectively. These results are considered sufficient for scoring the 

reliability of the test. Therefore, the RFT was administered in the final study as in the 

pilot study, without any changes, and the reliability of the test was considered adequate. 

Procedure and Data Analysis 

During the scoring of the RFT, for the symbol of each fraction, choosing the 

representation that was equivalent to the symbol and not selecting the distractors was 

scored "1," and not selecting the correct representation and selecting distractors were 

scored "0" each time. The scores were then standardized based on the categories 

specified in the research questions, with a minimum score of "0" and a maximum score 

of "1." 

Before the data analysis, the normality assumptions of the mean comparison test were 

separately assessed based on the subcategories and grade levels. To this end, the 

Kolmogorov–Smirnov test was conducted, and graphical outputs and coefficients of 

skewness and kurtosis were investigated. As the normality assumption was violated, 

non-parametric tests (the Wilcoxon signed-rank test, the Kruskal-Wallis H test, the 

Mann-Whitney U test, and the Friedman test) were carried out in accordance with the 

research questions. Moreover, effect sizes (r) were calculated for situations where there 

were statistically significant differences between the groups in the study. Cohen (1988) 

accepts an r value of 0.5 as a large effect size, 0.3 as moderate, and 0.1 as small.  

 

3. FINDINGS 

This section presents findings and discussions on research questions, respectively. A 

Wilcoxon signed-ranks test was conducted to examine whether the students' ability to 

associate symbolic and graphical representations of equivalent fractions differed 
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depending on the parts-whole and measurement interpretations of rational numbers 

(Table 2). As shown in Table 2, the students' mean rank of the part-whole interpretation 

of rational numbers (620.85) was greater than their mean rank of the measurement 

interpretation (285.65). 

 

Table 2 

Wilcoxon signed-rank test results of the parts-whole and measurement interpretations 

Measurement - Parts-Whole n Mean Rank Sum of Rank z p 

Negative ranks 833 620.85 517170.5 -21.562* .000** 

Positive ranks 252 285.65 71984.5   

Ties 26     

* Based on the positive rank 

** p < 0.05 

 

Table 2 shows a significant difference between the mean ranks of the students' scores on 

the part-whole and measurement interpretations (z = –21.562, p < 0.05). When the 

mean rank of the difference and the total scores are taken into consideration, it is seen 

that this observed difference has a moderate effect (r = 0.457) in favor of the negative 

ranks — i.e., the scores on the part-whole interpretation.  

As part of the second research question, a Kruskal-Wallis test was carried out to test 

whether the students' ability to associate symbolic and graphical representations of 

equivalent fractions differed depending on grade levels (Table 3). Table 3 shows that the 

mean rank differs from one-grade level to the other, and there is a steady increase in the 

mean rank scores in the test from grade 4 (470.76) to grade 7 (613.68). 

 

Table 3 

Kruskal-Wallis test results of RTF scores according to grade level 

Grade 

Level 
n Mean Rank df χ2 p 

Significant 

Difference 

4th Grade 273 470.76 3 30.920 .000* 4th-5th, 4th -6th,  

4th -7th  
5th Grade 284 550.98    

6th Grade 285 588.21    

7th Grade 269 613.68    

* p < 0.05 
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Based on the results in Table 3, a statistically significant difference was determined 

between the students' ability to associate symbolic and graphical representations of 

equivalent fractions at different grade levels (χ2
(3) = 30.920, p < 0.05). Post-hoc test 

(multiple comparisons) was carried out on pairs of variables to identify which group or 

groups this difference was in favor of. As indicated in the table, there were differences 

between grades 4 and 5 (favoring the latter) (U = 32742.5, r = –0.13), grades 4 and 6 

(favoring the latter) (U = 31140.5, r = –0.17) and grades 4 and 7 (favoring the latter) (U 

= 27234, r = –0.22) based on the analyses. Moreover, 4th graders' ability to associate 

symbolic and graphical representations of equivalent fractions was concluded to be 

lower than that of students in other grades.  

As part of the third research question, a Friedman test was conducted to test whether 

the students' ability to associate symbolic and graphical representations of equivalent 

fractions differed depending on graphical representation types (Table 4). As shown in 

Table 4, the highest mean rank is 3.34 for the line segment representation, and the 

lowest mean rank is 1.76 for the number line representation. 

 

Table 4   

Friedman test results of RTF scores according to the graphical representations 

Types of 

Representations 
n 

Mean 

Rank 
df χ2 p Significant Difference 

Area 1111 2.50 3 865.636 .000* Area-Line S., Area-

Number L., 

Set- Line S., Set- Number 

L.,  

Line S.- Number L.    

Set 1111 2.40    

Line Segment 1111 3.34    

Number Line 1111 1.76    

* p < 0.05 

 

Based on the results in Table 4, a statistically significant difference was determined 

between the students' ability to associate symbolic and graphical representations of 

equivalent fractions depending on graphical representation types (χ2
(3) = 865.636, p < 

0.05). Post-hoc test (multiple comparisons) was carried out on pairs of variables to 

identify which group or groups this difference was in favor of. As a result of the tests, the 

difference was found to have a moderate effect between the regional area and line 

segment representations (favoring the latter) (z = –18.542, r = –0.393), between the 

regional area and number line representations (favoring the former) (z = –18.456, r = –

0.392) and between the set and line segment representations (favoring the latter) (z = –

15.705, r = –0.333); a small effect between the set and number line representations 

(favoring the former) (z = –11.095, r = –0.235); and a large effect between the line 
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segment and number line representations (favoring the former) (z = –25.808, r = –

0.547).  

The Wilcoxon signed-rank test was carried out on the data to analyze whether this 

difference between the scores on simple and equivalent representations of fractions was 

significant, which is the fifth of the research questions (Table 5). Table 5 indicates that 

the mean rank of the simple presentation of fractions (598.92) is higher than the mean 

rank of the equivalent presentation (167.61). 

 

Table 5 

Wilcoxon signed-rank test results of the simple and equivalent representations of fractions 

Equivalent Rep.- Simple 

Rep. 
n 

Mean 

Rank 
Sum of Rank z p 

Negative ranks 983 598,92 588743,00 -26.868* .000** 

Positive ranks 120 167,61 20113,00   

Ties 8     

* Based on the positive rank 

** p < 0.05 

 

According to the results in Table 5, it is seen that the scores of the students who 

participated in the study differed significantly in terms of mean ranks of their scores 

depending on the simple and equivalent representations of fractions (z = –26.868, p < 

0.05). When the mean rank of the difference and the total scores are taken into 

consideration, it is seen that this observed difference has a large effect (r = 0.570) in 

favor of the negative ranks — i.e., the scores on the simple presentation of fractions. 

  

4. DISCUSSION AND SUGGESTIONS 

The findings of the study demonstrated that students were more successful in 

representing the part-whole interpretation of fractions than the measurement 

interpretation of fractions, as other studies in the literature have reported (Contreras & 

Martinez-Cruz, 2000; Park, Güçler & McCrory, 2013; Yazgan, 2007). Studies comparing 

the part-whole and measurement interpretations of equivalent fractions also support 

the findings of the first research question. According to Larson's (2000) and Ni's (2001) 

studies, students fail the measurement interpretation of fractions compared to the part-

whole interpretation. Similarly, the difference between the part-whole and 

measurement interpretations could be since the part-whole interpretation is the first 

one child learns about fractions. On the other hand, another reason for this could be that, 

as Bright et al. (1988) and Toluk (2002) pointed out, the constant use of the part-whole 
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interpretation promotes the belief that fractions are part of a whole rather than 

referring to a number. It may also be because, as Contreras and Martinez-Cruz (2000), 

Park et al. (2013) have highlighted, teachers who have been taught predominantly using 

the part-whole interpretation throughout their education do not spend much time in 

their classrooms for interpretations other than the part-whole interpretation of 

fractions.  

Students' association of symbolic and graphical representations of fractions was 

compared in terms of grade levels, and significant differences were found between the 

grade levels. The current study found that overall achievement scores tended to rise 

from the fourth to seventh grade, similar to Ni's (2001) findings. The fact that the fourth 

graders are significantly different from the other grade levels could be since equivalent 

fractions are taught intensively in the elementary school mathematics curriculum from 

the fifth grade onwards. 

Significant differences in student performance were discovered in the study based on 

the general representation types. There were two studies in the literature (Ni, 2001; 

Niemi, 1996) that compared these four types of representations together, while others 

compared the regional area representation to the number line representation 

(Contreras & Martinez-Cruz, 2000; Gürbüz & Birgin, 2008; Wong & Evans, 2011). In this 

context, the studies of Ni (2001) and Niemi (1996) support the current study's findings. 

The resulting difference in representations of fractions may be due to that each type of 

representation has different characteristics. For instance, the reason why the mean 

score of the regional area representation is greater than the other representations, in 

general, may be because it is the most used representation by teachers as it supports the 

part-whole interpretation when introducing fractions (Armstrong & Larson, 1995; 

Baykul, 2005; Hull, 2005). However, the fact that the number line representation has the 

lowest mean score in all research settings can be explained by the fact that the number 

line representation corresponds to the measurement interpretation, which is difficult to 

learn, that the number line representation has two separate references points when 

specifying fractions, and so on (Bright et al., 1988). Moreover, students have problems 

dividing the whole into equal parts and, accordingly, breaking down points between 0 

and 1 either into more or fewer parts than the required parts, which can also be listed as 

the reasons why students have difficulty representing a number line (Aliustaoğlu, Tuna, 

& Biber, 2018; Pesen, 2008; Wong & Evans, 2011). Another possible reason is that the 

teachers less support this representation since they have a more conceptual and 

challenging structure (Putra, 2018; 2019). 

There are very few studies in the literature in terms of fractional representations, 

especially on the representation of line segments, which has the highest mean score in 

general achievement scores, and the findings — for example, the results of Ni (2001) 

and Niemi (1996) — are consistent with the findings of this study. Students may try 

dividing regional areas evenly while dealing with two-dimensional shapes in regional 

area representations. In contrast, they work with single-dimensional segments in line 
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segment representations, which explains why the mean score of the line segment 

representation is higher than the regional area representation in general scores. 

Furthermore, the fact that the set representation — with the lowest mean score after the 

number line representation — differs from the other representations can be explained 

failure to consider that the objects in the form of a whole that they encounter are 

actually a set and by their failure to physically divide the objects into pieces (Pesen, 

2003). Besides that, the set model requires students to split a given multiplicity into 

groups of equal size, which necessitates the use of the division operation. Even if the 

division is correct, the student should be able to think of each group as a unit, regardless 

of the number of objects in it. To put it another way, the unifying skills of students play a 

greater role in the use of this representation than others. Lamon (1996) argued that the 

concept of a flexible unit is crucial to the integration of multiple fractional 

interpretations. 

As Kılıç (2009) and Muzheve (2014) pointed out, another reason for the disparity in the 

representations of fractions may be the difficulties students have in converting between 

symbolic and graphical representations. This situation may be due to a lack of support 

for transformations between representations or sticking to only one representation 

throughout the teaching process. Moreover, the findings of Toluk-Uçar's (2009) study on 

preservice teachers support this situation. It can be concluded that teachers project the 

difficulties they experience in representations and transformations of multiple 

representations to their students. 

The findings from comparing simple and equivalent representations of fractions are 

consistent with Ni (2001) and Niemi (1996), who compared simple and equivalent 

fractions. Moreover, the studies of Behr et al. (1983), Hart (1987), Hunting (1984), Kamii 

and Clark (1995), Wong, Evans, and Anderson (2006), and Wong and Evans (2011) 

show that students struggle with equivalent fractions, also confirmed the findings of the 

current study that students were unable to represent equivalent fractions. The reason 

for this difference emerging in simple and equivalent representations of fractions can be 

shown to be students' failure to have learned the multiplicative relationship, which is 

one of the main characteristics that they must have to express equivalent fractions, as 

Hart (1987) and Kamii and Clark (1995) also pointed out. However, teachers' teaching 

rules such as "the numerator and denominator of a fraction are multiplied or divided by 

the same number" rather than teaching the conceptual meaning of equivalent fractions, 

as Mısral (2009) and Ni (2001) stated, may also be the reason why students struggle 

with equivalent fractions. 

In conclusion, students struggle with measurement interpretation, number line 

representations, and equivalent presentations of fractions. The following 

recommendations can be made based on all these findings of the study. The use of equal 

division activities in mathematics teaching can help students perceive fractions, organize 

them in their minds and learn other relevant topics. In addition, different interpretations 

of fractions, which are the causes of the difficulties experienced about fractions, should 
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be supported in the teaching environment. Furthermore, students' skills and creativity 

can be improved by using different representations of fractions in operations with 

fractions, problem-solving, and other similar activities. Moreover, preservice and in-

service teachers and students have difficulty in determining how to locate repeating 

decimals and irrational numbers on the number line (Sirotic & Zazkis, 2007; Mamolo, 

2009; Çaylan Ergene & Ergene, 2020). In order to overcome these difficulties, a study 

similar to this research can be designed in repeating decimals. 

The current study has some limitations. Although a large sample was reached, this study 

was conducted with 4th, 5th, 6th, and 7th-grade students only in a particular region. 

Secondly, the measurement tool (RTF) contains well-known fractions such as 1/2. That 

may have provided an advantage to all participants and overestimated their ability. In 

further studies, the regions that sample various sociodemographic and achievement 

statuses can be included, and more valid measurement tools can be used to sample 

equivalent fractions. 
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Appendix A: An Example Item of RTF
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