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Abstract  

This study aimed to examine the effects of secondary school students’ metaphorical 
perceptions regarding mathematics classes and lesson teachers on achievement. A mixed 
model was used. Positive and negative metaphors generated by students about 
mathematics classes and mathematics teachers were compared with their achievement in 
mathematics. After data analysis, the findings were interpreted. Students’ metaphoric 
perceptions related to mathematics classes and mathematics teachers were found to be 
parallel. Also, negative or positive attitudes towards the lesson and teacher were found to 
directly influence achievement. Hence, student attitudes towards mathematics lesson and 
mathematics teachers highly predict their achievement in mathematics.  

Keywords Achievement, mathematics, metaphor, secondary school students.  

 

Introduction 

Almost in all cultures and in each different expression, individuals express their feelings, 

ideas and thoughts in different manners. These expressions can take written or oral forms 

or use body language. Responses provided in written or oral forms or by using body 

language can be direct or indirect. Individuals can indirectly convey some feelings and 

thoughts that they cannot directly transmit. Indirect expressions or implications are more 

effective when direct expressions are hard to use in terms of human relations while 

explaining complex situations or abstract notions. Metaphors are one of these indirect 

expression methods and are often used to express emotions and thoughts in some 

situations.  

In its general sense, a metaphor is the direct expression of a perception related to a 

concept. It means the individual reflects his or her thoughts on a concept in a different 

way. Through the use of metaphors, individuals attach new knowledge to an existing 

mental scheme to tie the new information with the previous one (Arslan and Bayrakci 

2006). While metaphor is defined as a concept that combines associations, comparisons 

and approximations (Ahkemoglu 2011), it is also defined as tools of imitation that underlie 

an individual’s awareness (Massengill-Shaw and Mahlios 2008). All these definitions 

show that metaphors are figurative expressions.   

However, some of the explanations provided in literature show that metaphors are not only 

figurative speech. It is observed that metaphors also generate a basic thought mechanism 

(Lakoff and Johnson 2005; Martinez et al. 2001); they are perception tools (Arnett 1999) 

and are made sense as linguistic tools that link two objects or concepts (Palmquist 2001). 

It is also suggested that metaphors provide opportunities to “know” as tools to understand 

nature and the environment, to make sense of seemingly meaningless objective realities 

via specific interpretations and to bring meaning to experiences and practices (Yildirim 

and Simsek 2008).  

The most important characteristic of metaphors is the active participation of the individual 

to understanding the metaphorical meaning during the individual’s pursuit of meaning 

(Noyes 2006).  Sense making especially related to abstract concepts is a process generated 

by active participation of individuals with their experiences. Metaphors do not only 

constitute figurative expressions but also generate mental structures. When the individual 

is inclined to think figuratively or use metaphorical expressions, the mind will move in 

that direction. Metaphorical relationships make up an important part of conceptual systems 
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(Martinez et al. 2001). Metaphorical manners of expression are important factors in 

presenting the dimensions of depths of concepts. When definitions of metaphors are 

examined, it is observed that they are powerful tools to present mental images and reflect 

individual’s thought patterns.  

Metaphors in education are primarily preferred in developing planning, development of 

instructional programs, fostering learning and enhancing creative (Aydin and Pehlivan 

2010) and critical thinking as well as explaining complex concepts and facts (Semerci 

2007). In recent years, metaphors are used more often in educational research. Due to 

several reasons, students have been found to prefer metaphorical expressions rather than 

direct expressions in studies. Individuals can better express their real thoughts using 

metaphorical expressions. Diverse teaching styles and program theories may reveal the 

relationship between abstract and concrete concepts with the use of metaphors in a simpler 

manner (Oxford 1998). Therefore, metaphors are important tools in educational research 

to comprehend educational problems and offer different viewpoints.  

Literature review has presented many studies in which metaphorical analyses were 

conducted in teaching and training. These studies used metaphors to analyze the teaching 

process (Aykac 2012; Eren and Tekinarslan 2012; Leavy et al. 2007; Martinez et al. 2001; 

Tasdemir and Tasdemir 2011), the teaching profession (Celikten 2006; Cerit 2008; Ekiz 

and Kocyigit 2013; Eren and Tekinarslan 2012; Goldstein 2005; Nikitina and Furuoka 

2008; Pektas and Kildan 2009; Saban et al. 2006), students (Eraslan-Capan 2010; Minas 

ve Gündoğdu, 2013; Saban 2009), development of teaching programs and program 

development (Gultekin 2013; Orten and Erginer 2010; Ozdemir 2012a; Semerci 2007), 

assessment and evaluation (Sadik and Sari 2012; Soydas and Guven 2009; Tatar and 

Murat 2011), educational management (Cerit 2008; Donmez 2008; Dos 2010;  Ertan-

Kantos 2011; Levine 2005; Orucu 2012; Yalcin and Erginer 2012) and school and 

classroom (Aydogdu 2008; Balci 1999; Cerit 2006; Gordon 2010; Nalcaci and Bektas, 

2012; Ozdemir 2012b) concepts (Tasgin and Kose 2015). These studies mostly examined 

metaphors related to education in a qualitative manner and analyzed the meanings 

associated with these concepts in the form of themes.  

Effective and successful undertaking of activities and tasks is the goal of training and 

education. Concrete success comes from presenting the effectiveness of the tasks by 

means of student development or student achievement. Everything attempted in education 

and training is designed with student achievement in mind.  There are many factors that 

affect student achievement and in general, these factors may be related to students 

themselves, their families, schools, teachers or the environment. A myriad of studies exists 

about the factors that affect student achievement. Some studies emphasize that one of the 

factors that directly affect student achievement is the teacher (Akyuz 2006; Dede 2004; 

Dursun and Gunduz 2014; Igwebuike 2013; Rockoff 2003; Valli et al. 2003). These 

studies have generally concluded that teachers are among the most important factors that 

directly affect student achievement and students’ lesson achievement is mostly related to 

their teachers.  

In addition to cognitive factors, student achievement is immensely affected by affective 

factors. According to Bloom’s (1979) Mastery Learning Theory, affective input behaviors 

such as interest, attitude and academic achievement are rather effective on student 

achievement in addition to cognitive input behaviors. In this sense, an affective 

commitment towards the lesson and lesson teacher will directly affect student 

achievement. It is thought that positive student perceptions towards the lesson positively 

affect perceptions towards the lesson teacher or vice versa. There are many studies that 
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examine the effects of attitudes towards a lesson or the lesson teacher on academic 

achievement. These studies have reported that in general, attitudes towards a lesson or the 

lesson teacher directly affect academic achievement (Ekizoglu and Tezer 2007; Erdogdu 

2006; Kanjira 2008; Karasakaloglu and Saracaloglu 2009; Kazazoglu 2013; Yilmazer and 

Demir 2014).  

Studies that investigate the effect of students’ affective orientations towards a lesson or a 

lesson teacher on academic achievement with the help of metaphors are rather scarce. The 

study that examined the effect of metaphors relate to mathematics classes on achievement 

at high school level (Yalcin and Eren 2012) reported that metaphors relate to mathematic 

classes affected achievement. When it is remembered that student perceptions regarding 

teaching and training are created especially during primary and secondary school levels, it 

can be claimed that it is imperative to identify negative and positive student perceptions 

towards classes and teachers and to study whether these perceptions affect student 

achievement.  

This study aimed to examine the effects of secondary school students’ metaphorical 

perceptions related to mathematics classes and lesson teachers on achievement. With this 

aim in mind, answers were sough to the questions below:  

Is there a relationship between student perceptions related to the lesson and their 

perceptions related to the lesson teacher? 

Is there a relationship between student perceptions related to the lesson and their grades? 

Is there a relationship between student perceptions related to the lesson teacher and their 

grades? 

Method 

The study utilized a mixed model in which qualitative and quantitative data were used in 

conjunction. Mixed research models consist of collecting qualitative and quantitative data 

related to the same basic concepts in a single study or in a series of studies for analysis an 

interpretation (Leech and Onwuegbuzie 2007). Mixed model studies are defined as the 

combination of qualitative and quantitative research techniques, methods and approaches 

in one study. Similarly, mixed model research is explained as collecting and analyzing 

qualitative and quantitative data together in a research process. It can be claimed that 

mixed model research progresses with qualitative and quantitative data collection, analysis 

and interpretation stages as in a single study or a series of studies that focus on the same 

basic topic (Balci 2009). Mixed model research can be defined as the type of research that 

combines qualitative and quantitative research approaches, methods and techniques to 

present more effective solutions to a problem. In the current study, both qualitative and 

quantitative data a findings were obtained. They were analyzed in combination in line with 

the goals of the study.  

Research model 

In order to collect qualitative data, phenomenological method was used in this study which 

examined 8th graders’ perceptions towards the mathematics lesson and the mathematics 

teacher with the help of metaphors and investigated the effects of this perception on lesson 

achievement. Phenomenological design focuses on concepts that the individuals are aware 

of but do not have detailed an in-depth comprehension (Yildirim and Simsek 2008). 

Therefore, phenomenological design was selected as the study design to present students’ 
metaphorical perceptions related to mathematics lesson and mathematics teacher. Content 
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analysis was used in analyzing quantitative data. Yildirim and Simsek (2008) state that the 

purpose of content analysis is to arrive at concepts and relationships to explain the 

collected data and the data summarized and interpreted in descriptive analysis will be 

processed more in depth via content analysis.  

Document review method was used for analyzing the quantitative data. Average of the 

student grades for one semester was calculated and this grade was accepted as the year-

end achievement score. This score was based on the system where the highest score is 100.   

Participants  

The study group of this study was composed of 120 randomly selected 8th graders from 

two secondary schools in Erzurum province central district in the spring term of 2013-

2014 academic year. Metaphorical student perceptions related to mathematics lesson and 

mathematics teachers were collected along with students’ end of term mathematics 

achievement. Table 1 presents participants’ demographic information.  

 

Table 1: Participants’ demographic characteristics 

Gender f % 

Female 43 48.1 

Male 45 51.1 

Total 88 100.0 

Classroom f % 

8/A 21 23.9 

8/B 21 23.9 

8/C 23 26.1 

8/D 23 26.1 

Total 88 100.0 

Lesson Teacher1 42 47.7 

 Lesson Teacher2 46 52.3 

Total 88 100.0 

 

Table 1 shows that 43 of the participants were females and 45 were males. The 

participants belonged to four different 8th grades. The same mathematics teacher taught 

two of the classes (42 students) while another mathematics teacher taught the other two 

participating classes (46 students).  

Data collection and analysis process 

In order to reveal participating 8th graders’ perceptions related to “mathematics lesson” 

and “mathematics teacher”, students were presented with statements such as “mathematics 

lesson is like……, because…..” and “mathematics teacher is like……, because…..”. 

Students were asked to complete these sentences based on their perceptions. Students were 

informed of the research topic and its rationale and the forms were distributed and 

collected after 10-15 minutes.  

Data related to the metaphors developed by the participants were analyzed in four steps: 

coding and extraction, development of categories and quantitative data analysis. In coding 

and extraction stage, the metaphors generated by students were first listed alphabetically 

and metaphors generated by each participant were coded by using a word. While 

metaphors were being analyzed, responses that were not in full or that did not have 
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metaphorical properties were eliminated. Although a total of 120 students from 4 classes 

were included in the study, 20 students were eliminated since their responses were not 

provided in full or they lacked metaphorical properties and metaphors of 12 students were 

also eliminated and as a result, data from 88 students were accepted as metaphors and 

analyzed.   

In category development stage, the concepts generated by students for mathematic classes 

and mathematics teachers were separately reviewed and combined under two categories by 

taking common properties into consideration. These categories were: positive and negative 

metaphors related to mathematic classes and positive and negative metaphors related to 

mathematics teachers. A commission consisting of two educational sciences experts and 

one Turkish instructor made decisions about the status of negative and positive 

metaphorical meanings. This commission made its decisions by reviewing the metaphors 

generated by students for both mathematic classes and mathematics teachers one by one. 

The metaphors for which no decisions could be made and the metaphors for which 

unanimity was not established were eliminated. The metaphors identified in this manner 

were coded as “1” for positive metaphors and as “2” for negative metaphors and recorded.  

The implementation to identify student perceptions was carried out at the beginning of the 

spring term of 2013-2014 academic year and at the end of the semester, student grades 

were obtained from the school administration. The grades pointed to the average of 4 

separate grades for each student and composed of the scores for two compulsory written 

exams, one oral exam or applied exam and one performance work. The grades followed 

the scoring system out of 100. Without assigning any additional weights, the average of 

these four scores was taken and the obtained score was accepted as the end of term 

achievement score. These mathematics grades were recorded as they are. Students’ 
quantified perceptions and average mathematics grades were compared. Interesting points 

in students’ metaphorical perceptions were provided as “anecdotes”. Statistical operations 

such as frequencies, percentages and chi-square were done and the results were 

interpreted.  

Findings 

In this specific study, the factors that could affect student achievement, perceptions 

regarding the lesson and perceptions regarding the teacher were gender, classroom and the 

teacher. Whether students’ metaphorical perceptions and achievement differed according 

to gender was crucial, however, no significant differences were found based on gender 

which means there were no meaningful relationships between gender and metaphorical 

perception or gender and lesson achievement. Students’ achievement, perceptions related 

to the lesson or the perceptions related to lesson teacher did not change according to 

gender. At class level, no significant changes were found in regards to metaphorical 

perceptions or lesson achievement. Thinking that lesson teachers might be effective in this 

regard, the effect of teachers on students’ metaphorical perceptions and achievement was 

examined. However, no significant relationships were detected. It was concluded that 

demographical properties of the sample (gender, classroom and lesson teacher) did not 

affect metaphorical perceptions and achievement. This result was expected and desired by 

the researcher.  

Examination of student metaphors related to mathematics classes presented 34 different 

metaphors. The most often expressed metaphors were puzzles, water, chocolate, 

nightmare, numbers and darkness. 15 of these metaphors were positive while 19 were 

negative. This shows that the ratio of students who liked mathematics was lower than 



  

International Journal of Psycho-Educational Sciences Vol. 7, Issue (1), April –2018                                                                                                                                      

     

 

118 

those who did not. This finding is parallel to the negative attitude towards mathematics 

observed in Turkish public. 

Examination of student metaphors related to mathematics teachers presented 31 different 

metaphors. The most often expressed metaphors were lodestar, old sycamore, angel, a bag 

of nerves, volcano and disciplined. 14 of these metaphors were positive while 17 were 

negative.  

Negative student perceptions were found to be higher than their positive perceptions. After 

the obtained metaphors were grouped as negative and positive, they were statistically 

analyzed by transforming them into quantitative data.  

Table 2: Effect of students’ lesson perceptions on their teacher perceptions 

Teacher Perception 

Lesson 

Perception 

Pearson 

Correlation 

N Sig.  

(2-tailed) 

0.704 88 0.000 

 

Table 2 points to significant relationships between students’ metaphorical perceptions 

towards the mathematics lesson and their metaphorical perceptions towards the 

mathematics teacher. It shows the existence of a high level relationship between students’ 
metaphorical perceptions towards the mathematics lesson and their metaphorical 

perceptions towards the mathematics teacher. Student perceptions towards the 

mathematics lesson and the mathematics teacher were parallel and similar. If student 

attitude towards the mathematics lesson was positive, student attitude towards the 

mathematics teacher was also positive and if student attitude towards the mathematics 

lesson was negative, student attitude towards the mathematics teacher was also negative. 

 

Table 3: Effect of students’ perceptions towards the mathematics lesson on their 
achievement 

Lesson Achievement Score 

Lesson 

Perception 

Pearson 

Correlation    

N Sig.  

 (2-tailed)  

0.495 88 0.000 

 

Table 3 presents the statistical data analyzed to observe whether students’ lesson 

perceptions affected their end of term achievement scores. Accordingly, a significant 

relationship was found at 0.01 level of significance between students’ metaphorical 

perceptions related to mathematics lesson and their achievement. This finding points to 

direct relationships between positive and negative perceptions towards mathematics 

classes and high or low scores. It means that students with positive attitudes towards 

mathematics classes have high scores whereas students with negative attitudes towards 

mathematics classes have lower achievement scores.  

Table 4: Effect of students’ perceptions towards the mathematics teachers on their 
achievement. 

Lesson Achievement Score 

Teacher 

Perception 

Pearson 

Correlation  

N Sig.  

 (2-tailed)  

0.371 88 0.000 
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Table 4 presents the statistical data analyzed to observe whether students’ perceptions 

towards their mathematics teachers affected their end of term achievement scores. 

Accordingly, a significant relationship was found at 0.01 level of significance between 

students’ metaphorical perceptions related to mathematics teachers and their achievement. 

This finding points to direct relationships between positive and negative perceptions 

towards mathematics teachers and high or low scores. It means that students with positive 

attitudes towards mathematics teachers have high scores whereas students with negative 

attitudes towards mathematics teachers have lower achievement scores.  

As a result of all these investigations into the relationships between perceptions and 

achievement, it was found that metaphorical perceptions towards both the mathematics 

classes and the mathematics teachers affected achievement. In general, students with 

positive metaphorical perceptions had higher achievement in mathematics and students 

with negative metaphorical perceptions had lower achievement in mathematics. This 

finding shows that students’ lesson and teacher perceptions directly affect achievement in 

the specific lesson. It can also be claimed that students’ attitudes towards the lesson and 

the lesson teacher predict their achievement in the lesson. 

Results, Discussion and Suggestions 

Students generated many metaphors for mathematics lesson and mathematics teachers. 

The fact that metaphors differed from one another was related to different experienced and 

perceptions on the part of students. The generated metaphors mostly reflected students’ 
positive or negative perceptions and that was expected and desired by the researcher. The 

most usually generated positive metaphors for mathematics lesson included “puzzle”, 

“numbers”, “water”, “chocolate” and “lodestar”. The most usually generated negative 

metaphors for mathematics lesson included “a dark road”, “lightning”, “nightmare”, 

“death” and “knotted hair”. This result reflects the social perception in the society related 

to mathematics. Especially the negative metaphors reflect the negative attitudes towards 

mathematics lesson. Of course, the students who have negative attitudes towards the 

lesson and who do not like it cannot be expected to be successful in the lesson. One of the 

main foundations of success in a lesson comes from positive affective behaviors towards 

the lesson (Bloom 1979).  

The most usually generated positive metaphors for mathematics teachers included 

“pretty”, “sweet”, “advisor”, “an illuminating road” and “lodestar”. The most usually 

generated negative metaphors for mathematics teachers included “cloud”, “nervous”, 

“boring”, “darkness”, “volcano” and “disciplined”. Results are noteworthy both in 

qualitative and quantitative aspects. Students who have negative attitudes towards their 

teachers cannot be expected to achieve success in this lesson. There are no difficult 

lessons, only teachers who make these lessons harder an unbearable (Buyukkaragoz and 

Civi 1999).  

The statistical analyses pointed to significant relationships between students’ metaphorical 

perceptions related to the lesson and the lesson teacher. This result verifies researcher’s 

hypothesis. Students’ metaphorical perceptions were found to be consistent in themselves. 

Literature includes studies in which there are parallels between perceptions towards the 

lesson and perceptions towards the teachers (Dursun and Dede 2004; Koc 2014; Toluk et 

al. 2010; Wu 1999; Yilmazer and Demir 2014). When student perceptions related to lesson 

are positive, their perceptions related to teachers are also positive. Although rarely there 
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may be students who have different perceptions towards the lesson and the teacher, this 

differentiation is not significant.  

The results of the statistical analysis employed in the study pointed to significant 

relationships between students’ metaphorical perceptions towards the lesson and their 

achievement at the end of the term. This result verifies researcher’s hypothesis. Studies in 

the field have pointed to perceptions and attitudes as important factors that affect student 

achievement (Dursun and Dede 2004; Ekizoglu and Tezer 2007; Igwebuike 2013; 

Karasakaloglu and Saracaloglu 2009; Kazazoglu 2013; Yalcin and Eren 2012; Yilmazer 

and Demir 2014). Students’ metaphorical perceptions related to mathematics classes were 

found to be parallel to their achievement. This result shows that start of the term 

perceptions related to the lesson strongly predicts academic achievement.  

The results of the statistical analysis employed in the study pointed to significant 

relationships between students’ metaphorical perceptions towards the lesson teacher and 

their achievement at the end of the term. This result verifies researcher’s hypothesis. 

Similar results have been obtained in other studies conducted in the field (Akyuz 2006; 

Ekiz and Kocyigit 2012; Igwebuike 2013; Karasakaloglu and Saracaloglu 2009; 

Kazazoglu 2013; Koc 2014; Oflaz 2011; Yalcin and Eren 2012; Yilmazer and Demir 

2014). This results shows that students’ affective perceptions related to lesson teacher 

strongly predicts academic achievement 

As a result, it was found that 8th graders’ metaphorical attitudes towards the mathematics 

lesson and the mathematics teacher directly affected achievement. When student attitudes 

towards the lesson and the teacher were positive, they had higher achievement and when 

student attitudes towards the lesson and the teacher were negative, they had lower 

achievement. Achievement in a lesson is highly related to positive affective behaviors 

towards the lesson and the teacher. The results of the current study confirm this view. 

Findings of the current study are parallel to the findings of previous studies (Igwebuike 

2013; Lakoff 2009; Yalcin and Eren 2012; Yilmazer and Demir 2014).  It was found that 

metaphorical student perceptions relate to mathematics lesson and the mathematics teacher 

directly affected achievement in mathematics lessons.  

Based on the results of this study, it is suggested that teachers encourage their students to 

like the lesson and the lesson subjects. Taking the psychological conditions of secondary 

school students into consideration, teachers should make efforts to generate positive 

feelings between themselves and students.  Metaphorical studies on factors that affect 

achievement should be conducted at different educational levels and in different classes. 
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