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Abstract 

Over the years, Performance in Mathematics as echoed by the KCSE results has 

remained poor. Several involvements have been put into place to address this low 

students’ performance in Mathematics in KCSE. The Education Ministry has tried to 

enhance the teaching of mathematics in most schools by introducing projects such as 

Strengthening Mathematics and Sciences in Secondary Education (SMASSE), in order 

to advance performance.  However, the students’ low performance in Mathematics in 

KCSE persists. Using this situation as a rationale, this study sought to investigate 

effect of students’ language interpretation on Mathematics performance. Form 3 

students in Nakuru North Sub-County participated in the study. The study adopted the 

following research questions: How do students’ interpretation of language influence 

their performance in mathematics? Does understanding of word problems in 

mathematics influence performance in mathematics? How do students’ analysis of 

mathematical vocabulary influence performance?. Do students’ manipulation of 

mathematics problems influence performance in mathematics? The origin for the study 

was the constructivist theory by J. Bruner which recommends for teaching learners to 

build their meanings of mathematical terminologies. The study used Quasi-

experimental design. This design was suitable because the students who participated in 

the study could only be found in intact classes. The population targeted comprised of 

all Form 3 students in Nakuru North Sub-County which had a target population of 

1926 students in the 35 public schools. Sixteen schools with a population of 731 

students formed a sample. Written tests and questionnaire were used to collect data 

and analyzed using SPSS version 22. The study found that students performed 

significantly better after they were taught mathematics’ vocabularies than before. This 

study concluded that good performance in mathematics was greatly related to students’ 

understanding of mathematical vocabulary. The study recommends that Mathematics 

teachers should put more emphasize on definition of mathematical language when 

presenting content to learners. Students’ Mathematics textbooks should have well 

defined vocabularies to ensure that the students understand them. 

 

Keywords: Investigate, Performance, Interventions, Influences, Definition, 

Vocabularies 

 

INTRODUCTION 

 

Mathematics is a compulsory and amongst the key subjects at both primary and 

secondary school levels in Kenya. Mathematics grades are used as a basic entry 

requirement into courses such as medicine, science education, architecture and 

engineering among other programmes. Despite the vital role that Mathematics plays in 

the curriculum worldwide, (Aduda, 2003) observes that there has always been poor 

performance in the subject at national examinations. As reflected in the KCSE results, 
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students have not managed to attain a mean mark of 29% which translates to D+ 

according to KNEC grading system (KNEC Reports.2014-2018). 

 

Table 1:  Mathematics KCSE Mean grades  

 

Source: KNEC Report 2014 – 2018  

 

Performance in mathematics is below average amongst secondary school students in 

Kenya and this is one of the reasons for decline in science and technology courses and 

development (Sa’ad et al, 2014). This calls for identification of factors that develop the 

understanding of mathematical concepts for good performance (Mbugua et al, 2012). A 

student understanding of mathematical language is highly associated with good 

performance. Mistakes that are made by students when answering mathematics 

problems could be due to lack of the students’ understanding of mathematical 

language.  Mbugua et al, (2012) stated that the important purpose of language in 

mathematics teaching is to enable both the instructor and scholar to communicate 

mathematical knowledge with accuracy. In order to comprehend the meaning of words, 

symbols and contextual knowledge in a mathematical problem, specialized language is 

paramount to make logical inferences to solve them. According to Howie (2003), 

studies regarding the effects of language on mathematics performance appear to 

indicate the importance of language in Mathematics performance. This study set to 

investigate the effect of students’ language interpretation on performance in 

mathematics and explores the relationship between students’ interpretation of 

mathematics language and their performance in Mathematics. 

 

METHODOLOGY 

 

This study was carried out in public secondary schools selected in Nakuru North Sub- 

County Nakuru County. The Sub- County had 5 wards namely Bahati, Dundori, 

Kabatini, Kiamaina and Lanet/Umoja. Nakuru North Sub-County has 35 public 

secondary schools. These were one National school, three Extra County schools, one 

County school and thirty Sub- County schools making a total of 35 schools. The area 

was suitable for the study because it has all the school categories and the schools in this 

Sub-County have also been posting poor results in Mathematics. 

 

 

A sample of sixteen schools was randomly selected from the 35 schools. The sample 

size of the number of schools to participate in this study was calculated using the 

Nassiuma formula 
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Where S = Sample size, N = Population size, C = Coefficient of variation and e = 

Standard margin of error.  

 

 
   

Year 2014 2015 2016 2017 2018 

KCSE Mean 

score (%) 

24.02 26.88 20.79 25.48 26.45 
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Two form three classes from each selected school were involved in the study. The 

classes used for Administration of Research instrument in the study were intact. Out of 

the 731 students who participated in the study 358 which is 48.97% were boys while 

373 (51.03%) were girls. More girls than boys participated in the study. This is shown 

in figure 1. 

  

  
Figure 1: Respondents of the study  

Source (Author, 2020) 

 

The study was done using quasi-experimental design where students did a Pre-test and 

a Post-test. Tests were administered to all Form 3 students from the 16 selected public 

secondary schools.  

The tests and questionnaire yielded quantitative data. The tests were aimed at 

determining students’ interpretation of Mathematical language through their 

application of Mathematical language. The study used the intact classes and not 

individual students. According to (Goodwin, 2005) this helps to test the effectiveness 

of some treatment. The schools had two streams and therefore one class formed the 

experimental group and the other the control group. The groups were as equivalent as 

possible. 

 

All the students were given the Pretest. The papers were marked and scores recorded 

for analysis. After the Pretest, the papers were marked and students given back their 

scripts. The experimental groups were then given treatment. In the treatment, the 

mathematics teachers whose schools fell under the study were inducted and given 

lesson plan on how to teach the mathematics language, vocabularies and solving word 

problems in Mathematics. Each lesson lasted 40 minutes. The classes were regularly 

scheduled for seven lessons per week as stipulated in the syllabus. The teaching was 

conducted in a period of three months. Intact groups of participants were used in an 

experiment because secondary school classes exist as intact groups (Amina, 2005). The 

administrators in educational institutions do not allow the dismantling of the intact 

classes for random assignment (Mugenda, 2008). The researcher hand-picked 

secondary schools that were 2 streamed. One class formed the control group and the 

other the experimental group.  

 

During treatment, the learners were given instructions and led through illustrations on 

how to interpret Mathematics language, meaning of the various Mathematics 

vocabulary and solving word problems. The teacher allowed the students to solve 

Mathematics problems and to explore the mathematics language concepts. The teacher 

asked questions and gave assignments to students. After the instruction period, all the 

students did a post test, which was marked and scores recorded for analysis. The data 

analyzed using Statistical Package for Social Sciences (SPSS version 22). Microsoft 
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Excel statistical package were utilized to run descriptive statistics including 

percentages and frequency. The quantitative data was analyzed using inferential 

statistics (t-test), to test for the understanding and application of mathematics language 

in pre-test and post-test.  The study findings were then presented in forms of graphs 

and frequency tables indicating percentage and frequency. 

 

RESULTS AND DISCUSSION 

 

Pre-test results  

The researcher administered a pre-test to the students at the beginning of the research 

period. It was noted that students were not able to interpret Mathematics language 

during marking, and the class mean was 31.16%. Only 19% were able to score at least 

6 marks out of the 12 marks for the mathematics language interpretation items. 81% 

could not score the minimum 6 marks. This is shown in figure 2. 

 
Figure 2: Interpretation of Mathematics language in Pre-test  

Source (Author, 2020) 

 

Comparing the performance of boys and girls in the Pre-test, boys had a mean score of 

32.56 % while girls had a mean of 29.8%. Boys performed better than girls in the Pre-

test. The results obtained were as shown in table 2. 

Table 2: Marks obtained in Pre-test   

Gender of the respondent Mean N Std. Deviation 

Male 16.2849 716 9.80152 

female 14.9088 746 8.73919 

Total 15.5828 1462 9.29381 

 Source (Author, 2020) 

 

From the results in Fig 2, boys had a mean score of 32.56 % and girls had a mean score 

of 29.8%. The mean difference between the two groups was 2.76%.   

 

The areas that were a challenge to students were identified. These challenges included 

not interpreting the question and not answering the question as it was required. Some 

of which include; 

 

a) In 
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b)   Using the table of reciprocals, square roots and squares to find the value 

of  + (1.64)2. Some students did not read or others did not understand that 

they were required to get the square from the Mathematical table. Thus, those 

students who got the square from the calculator got it wrong. 

 

c)  For 2(x-3) x 8(x+2) = 128, the students were expected to write 128 as 27 and then 

solve using the laws of indices. 

 

Post-test Scores  

After pre-testing the learners, the teachers administered treatment to the experimental 

group. The students were taught the various Mathematical words and terms or 

Mathematics language. A post-test was then given to all the respondents. In the 

experimental group, 73.2% were able to answer the questions on language 

interpretation correctly in the Post-test. However, some 26.8% could still not get 

minimum 6 marks. Performance of problems on interpretation of Mathematics 

language improved in Post-test. This is as shown in Figure 3. 

 

 
 

Figure 3: Interpretation of Mathematics language in Post-test 

Source (Author, 2020) 

 

 

The researcher then did a T- test. This is shown in Table 2. 

 

Table 2: T- test between pre-test and post-test on language interpretation in Pre-

test and Post-test 

 Paired Differences Igoki S. Mercy and 

Changwony 

t df 

Sig. (2-

tailed) 

 

Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

 Lower Upper 

 
16.212 3.571 0.132 -16.471 -15.953 

-

122.738 
730 0.000 

 

Source (Author, 2020)  

 

The T- test gave a p-value of 0.000 (p=0.000). This showed that there is a significance 

difference between the Post-test and Pre-test. The experimental group performed better 

in the Post-test. This is due to the treatment given to them. Experimental group 

performed significantly better than the control group in the Post-test. Thus, 

performance improved after treatment. This is as shown in figure 4. 
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Figure 4: Comparison in performance  

Source (Author 2020) 

 

DISCUSSION 

 

The experimental group performed better than the control group. A Pre-test was given 

to all the respondents.  The areas that were a challenge to students were identified, and 

treatment given to the experimental group. A Post-test was then given to all the 

respondents. There was a positive relationship between students’ interpretation of 

mathematics language and their performance in Mathematics. Students in the 

experimental group who were taught the mathematics language and vocabularies 

performed better than those in the control group in the Post-test. The ability to interpret 

Mathematical language is a key component in understanding mathematics. Most 

students have problems in understanding and interrelating symbols as used in 

mathematics and according to (Wasike, 2006), it is essential to improve students’ 

interpretation of mathematics language. Misunderstanding of the language normally 

used in Mathematics teaching and tests may challenge students in learning 

Mathematics and therefore low performance of Mathematics. Poor performance is 

sometimes due to the difficult language used in the mathematics classroom (Wasike, 

2003). To improve performance, students need to understand the mathematical 

language in a more simplified form (Amadalo et al, 2012). When solving word 

problems, the students must understand the text so as to identify the missing 

information, find a plan to solve for it and perform calculations. Solving the word 

problem in mathematics is an important aspect in mathematic learning and 

mathematical understanding. Although the boys performed significantly better in the 

Pre-test and Post-test, the difference was not statistically significant. The treatment 

administered improved the post test results for both boys and girls. 

 

CONCLUSION 

 

The objective of the study was to evaluate how students’ interpretation of language 

influences their performance in Mathematics. In the response to the research question 

how students’ interpretation of language influences performance in Mathematics, the 

research established that understanding of mathematical language and attainment in 

mathematics by students in Secondary school is pitiable. Mistakes that learners make 

when solving mathematics problems is partially because of their insufficient 

understanding of mathematical language. Performance in mathematics is extremely 

associated to students’ understanding of mathematical language. Understanding of 

mathematics language can effectively improve students’ performance in Mathematics. 

Good performance in mathematics can be boosted by incorporating mathematical 

terms’ definitions in lessons, prepare quizzes requiring definitions of mathematical 

terms, structures or symbols and grant marks for definitions. It is important to develop 

classroom practices that can facilitate the understanding of language and terminologies 

used in Mathematics.  
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RECOMMENDATIONS 

 

Based on the major outcomes and the conclusion made, the following key 

recommendations were made:  

1. Students should be taught mathematical vocabulary using appropriate strategies. 

Include mathematical terms’ definitions in lessons, set queries that need 

mathematical phrases’ definitions, structures or symbols and reward marks for 

definitions.  

2. Students should be exposed to Mathematics vocabulary. Mathematical 

terminologies are a requisite for one to perform well in Mathematics 

3. Manipulation of mathematics problems is a problem-solving skill that involves 

much more than simple calculation. It should be emphasized. 

From the study conclusions, the study made some policy recommendations to some 

chief stakeholders. Further study areas were proposed. 
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