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INTRODUCTION 
athematics could be regarded as the study of quantity, 

Structure space and change (Dale 2016). He 

maintained that as abstract as it may seem, 

Mathematics is, at its core a quest for absolutes, definite solutions 

and answers. We may think of long numeric chains, seas of 

fractions or spread sheets stacked with figures, but what many 

seems not to realize is that Mathematics complex equations are 

roads to simplicity (Dale 2016). Those who go to higher institutions 

to pursue a Mathematics degree find out along the line that 

numbers are just a fraction of allure. Mathematics can teach us 

how to obtain longer and harder solutions, a skill applicable to any 

career and life in general.  
Trigonometry was focused on because evidence including the 

researcher’s personal experience vindicated that trigonometry in 

particular is the branch of mathematics that secondary school 

students exhibit poor interest when taught with expository 

method (Nneji 2012). Secondary school students tend to fear and 

hate trigonometry topics to the extent that they avoid 

trigonometric questions in both internal and external 

examinations. The term trigonometry simply means calculations 

with triangles (that is where the tri comes from). Mathijs (2013) 

defined trigonometry as an aspect of mathematics that is used to 

calculate the lengths of the sides of triangles as well as the angles 

between those sides. Trigonometry is the branch of mathematics  
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that uses right angle triangles to solve triangles. Therefore, this study aimed at finding out 

ways to help students achieve higher in trigonometry. 

Aina and Akanbi (2013) also identified some problems confronting Mathematics which include: 

teaching method, lack of instructional materials specifically designed to aid the teaching of 

Mathematics. Mathematics is confronted by number of constraints at senior secondary school 

level. Some of the identified problems are:  teaching methods, lack of instructional materials 

specifically designed to aid the teaching of Mathematics.  Nworgu (2014) posited that in spite 

of the recommended instructional approaches field studies and guided discovery, the 

teaching of Mathematics in Nigeria secondary schools has continued to be dominated by 

conventional or traditional instructional approaches such as lecture method, demonstration 

method and expository method. With the recognition given to Mathematics as the bedrock 

of science technology, higher order cognitive strategies should be employed in the learning 

process. According to Uzoechi and Gimba (2015), higher order cognitive skills, such as ability 

to elaborate, synthesize, analyze, apply and evaluate specific learning information are very 

necessary for one to achieve academic success and adjustment in life. 

Metacognition is simply defined as “thinking about thinking” (Lai 2011). It is the ability to 

control one’s own thinking processes in problem solving and higher order thinking. With 

metacognition, skills are developed and less developed metacognitive skills imply poor 

interest (Sahin & Kinder 2013). Thus, the issues on improving metacognitive skills of 

low-performing students concern the teachers. Bogdavonic (2015) affirmed that 

intact classes. The experimental group is the metacognitive group which had 65 students 

of 35 males and 30 females while the control group is the conventional group which had 

62 students of 33 males and 29 female students using multistage random sampling 

technique. The instrument used for data collection was Trigonometry Interest 

Questionnaire (TAQ) and was validated by experts. Descriptive statistics of mean and 

standard deviation were used to answer the research questions, while inferential statistics 

of ANCOVA was used to test the hypothesis at 0.05 level of significant. The finding among 

others reveal that: there was a significant difference between the Interest of Senior 

secondary school students’ taught Trigonometry using Metacognitive instructional 

strategy and those taught using Lecture method in favor of the students taught 

trigonometry using Metacognitive Instructional Strategy. Also, there was no significant 

difference between the interests level of male and female SS I students taught 

Trigonometry using Metacognitive instructional strategy. It was therefore recommended 

among others that Metacognitive instructional strategy should be used to teach students 

irrespective of gender. 

 
Keywords: Trigonometry, Metacognitive, Interest, Strategy, Gender. 
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Metacognition has to do with one’s thinking process, monitoring and control of thinking. 

Nworgu (2012) refers to metacognition as an instructional strategy that enables students to 

learn how to learn. In other words, a metacognitive instructional strategy should enable the 

students take control of their learning, develop personal learning plans, and utilize modern 

technology as learning resources. Mathematics as a science subject requires problem solving 

strategy and such strategies as metacognitive learning will transfer the responsibility of 

learning by developing in the learners’, self-regulating skills to facilitate Mathematics interest. 

What could be the way to teach Mathematics so as to obtain optimal students’ interest? 

According to Ezenwa (2015), a most appreciable way of achieving optimal students’ interests 

is by the application of constructivist theory. Uzoechi and Gimba (2015), stated that, one of 

the strategies of the constructivist instructional technique is called metacognitive 

instructional strategy.   

According to Nworgu (2012b) conventional or traditional methods such as lecture method, 

tend to encourage rote learning and memorization of concepts without actually exposing 

students to challenges that will make them to be actively engaged in the learning process. The 

over reliance on these conventional methods in our secondary school teaching has tended to 

affect students interest in Mathematics. It is quite obvious that the senior secondary school 

Mathematics curriculum cannot be effectively implemented using the traditional instructional 

strategies which do not sufficiently challenge the students thinking. Hence, there is need for 

a better strategy that will enhance students’ interest. 

Interest is said to be intrinsic when the students themselves have the desire to learn without 

the need for external inducements. Intrinsic interest drives students who are self-directed, 

who initiate and maintain interest in what they are learning and are genuinely pleased when 

their works are successfully accomplished. In spite of the importance of subject to students' 

future careers, and the nation at large, student still lack interest in Basic Science. Researchers 

such as Tofi, Adejoh and Oche (2017), Eriba and Samuel (2018) revealed in their works that 

students lack interest in Basic Science. This is also used by the work of Agu and Samuel (2018) 

that students lack interest in Basic Science. So lack of interest in sciences particularly has been 

affirmed by (Okwara, 2017). Poor foundation and instructional methods used by the science 

teachers has been affirmed by Achimugu (2014) and Toti, Adejoh and Oche (2017b) that most 

teachers employ lecture method as a method of instructions in teaching of Basic Science. 

This study is anchored on the theory of Flavell (1999) who made the first attempt to define 

the component of metacognition by creating a model of cognitive monitoring/regulation. 

Flavell’s theory explains the processes that engender Metacognitive Skills development. It 

explains the knowledge about cognitive processes. It ensures that the learners will be able to 

construct meaning from information. To accomplish this, the learner must be able to think 

about their thought processes, identifying the learners’ skills that work best for them and 

consciously manage how they learn. His proposal includes four components (a) metacognitive 

knowledge, (b) metacognitive experiences, (c) goals or tasks, (d) actions or strategies. A 

person’s ability to control a wide variety of cognitive enterprises depends on the actions and 
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interactions among these components. Flavell’s Model of Metacognition: Metacognitive 

Knowledge is one’s knowledge about cognitive processes, a personal perspective of one’s 

own cognitive ability as well as others. The statement “1 am good at calculation in Physics, but 

Baba knows more words than I do” is an example of metacognitive knowledge. Flavell (1979), 

identified three general categories associated with metacognitive knowledge. They include: 

(i) The person variable, (ii) the task variable and (iii) strategy variables. 

The concept of gender is important as it relates to interest of students in the learning process. 

Usman (2012) observed that it is the female students that perform better than male students 

in learning activities that require manipulations. In another related study, Danmole and 

Adeoye (2010) observed that there are no gender related differences in performance in 

science. Adbullahi (2014) posited that when there is gender related differences in science, the 

methods of teaching could be the cause. Therefore, the study is out to find the Effect of 

Metacognitive Instructional Strategy on Senior secondary school Students’ Interest in 

Trigonometry in Nasarawa State, Nigeria. 

 

Statement of the Problem  

Mathematics is a very crucial subject for technological development and as such its teaching 

and learning must be a matter of national concern. There are objectives to be satisfied at the 

secondary school Mathematics curriculum as stipulated in the national curriculum as earlier 

stated in this study. Mathematics as a major science subject at the senior secondary school 

level has various concepts of which trigonometry is one of such concepts. A very good 

foundation in trigonometry is however necessary at the secondary school level in order for 

students to be able to cope with advanced level of Science, engineering, medicine and other 

science related disciplines.    

Evidences has shown that instructional programmes have relied upon conventional methods 

of teaching making students to become passive recipients of information rather than being 

active in the classroom which has cause interest of students in Mathematics to dwindle over 

the years till date. With the consistent low interest of Nigeria students in Mathematics, it will 

be difficult to have a good number of candidates with relevant credits to secure admission 

into courses like medicine, engineering and other related science disciplines. 

For Nigerian learners to function effectively in a world that is experiencing knowledge 

explosion, scientific and technological advancement, they need a kind of exposure that will 

enable them to learn independently and become active in their learning and thinking skills.  

It is not clear whether metacognitive instructional strategy (explicit teacher modeling 

instruction) would increase students’ interest in Mathematics and foster the development of 

higher order thinking skills necessary to promote academic interest.  

In view of this, the present study attempts to find out the Effect of Metacognitive Instructional 

Strategy on Senior Secondary School Students’ Interest in Trigonometry in Nasarawa State, 

Nigeria. 

 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
NOV., 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJERLS 

EDUCATIONAL RSEARCH & LIBRARY SCI. VOL. 11 

39 
ISSN: 1942-6754 

Research Questions  

The following research questions would guide the study:  

i. What are the mean interest ratings of students taught trigonometry using 

metacognitive instructional strategy and conventional teaching method?  

ii. What are the mean interest ratings of students taught trigonometry using 

metacognitive instructional strategy based on gender? 

 

Objectives of the Study  

The main objective of this study is to investigate the effect of metacognitive instructional 

strategy on interest in trigonometry of students in Nasarawa State, Nigeria. Specifically, the 

objectives of the study are to:    

i. Determine the effect of metacognitive instructional strategy on students’ interest 

in trigonometry in Nasarawa State, Nigeria.  

ii. Determine the effect of metacognitive instructional strategy on student’s interest 

in trigonometry based on gender in Nasarawa State, Nigeria.         

 

 Hypotheses  

The following null hypotheses would guide the study.  

i. There is no significant difference in the mean interest ratings of students taught 

trigonometry using metacognitive instructional strategy and conventional teaching 

method 

ii. There is no significant difference in the mean interest ratings of students taught 

trigonometry using metacognitive instructional strategy based on gender. 

 

METHODOLOGY 

This study adopted a quasi-experimental research of pre-test, post-test, post-post-test, non-

equivalent, non-randomized control group design. This represents one treatment group and 

one control group, metacognitive and control group. All students in the two intact classes 

were pre-tested to determine their entry level behaviour or status. The experimental group 

received treatment on metacognitive strategy, while the control group did not receive any 

treatment. 2450 (1260 male and 1190 female) students were used as the population of the 

study. The sample comprised two intact classes. The experimental group is the metacognitive 

group which had 65 students of 35 males and 30 females while the control group is the 

conventional group which had 62 students of 33 males and 29 female students using 

multistage random sampling technique. The design used was a quasi- experimental pre-test, 

post-test and post-post-test non-equivalent control design. Two research questions with 

correspondent hypotheses were used. The instrument used was Trigonometry Interest 

Questionnaire (TAQ). Descriptive statistics of mean and standard deviation were used to 

answer the research questions, while inferential statistics of ANCOVA was used to test the 

hypothesis at 0.05 level of significant. The choice of ANCOVA was because of the nature of 
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the design of the study i.e. Quasi-experimental (specifically non-equivalent control-group 

design). This is because the design permitted the use of pre-test, which acts as covariate; 

therefore, ANCOVA helped to establish the homogeneity or equivalence of the three groups 

before treatment. Besides this, since intact classes were used for the study, ANCOVA also 

helped to increase the power of the test because of error that might have occurred because 

of non-randomization of the subjects of the study (i.e. Type1 error was reduced). Statistical 

Package for Social Science (SPSS-Version 22) was used to run the analysis. 

 

RESULT   

Research Question One: What are the mean interest ratings of students taught trigonometry 

using metacognitive instructional strategy and conventional teaching method? 

Table 1: Pre-interest and Post-interest Rating and Standard Deviation of Interest Rating Scale 

(PIRS) 

 interest rating  Pre-interest 

rating  

Post-interest 

rating 

Mean gain score  

Experimental       Mean  

Group                  N 

Std deviation        

39.6138 

 65 

6.54326 

59.2406 

65 

9.1324 

19.63 

Control                Mean    

Group                  N      

39.3245 

62 

42.4254 

33.1320 

3.10 

 

Std deviation 5.23460 8.9527  

 

Table 1 indicate the Pre-interest and Post-interest rating and standard deviations of interest 

rating scale (PIRS). The students taught trigonometry by using metacognitive instructional 

strategy (experimental group) had Pre-interest and Post-interest of 39.61 and 59.24 

respectively with standard deviation of 6.54 and 9.13 respectively. The mean gain score was 

19.63 while the control group taught by using conventional method had Pre-interest and Post-

interest of 39.33 and 42.43 respectively with standard deviation of 8.95. The mean gain scores 

of the experimental and control groups are 19.63 and 3.10. The difference in mean gain scores 

indicated that the students who were taught trigonometry by using MIS manifested more 

interest in trigonometry than those taught by using conventional method. 

 

Hypothesis one 

There is no significant difference in the mean interest ratings of students taught trigonometry 

using metacognitive instructional strategy and conventional teaching method  

Table 2: Result of one way Analysis of Covariance (ANCOVA) on Students and Their Interest 

Rating Scale (PIRS) 

Score  Type III sum of 
square  

Df Mean 
square  

F Sig(P 
value) 

De at 05  

Corrected model  4344.126 4 2678.478 42.354 .000 .S 

Intercept  40.30318 1 2340.127 36.045 .000 . 
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Pre-test  1043.226 1 560.146 8.912 .004 . 

Teaching 
Strategy 

3940.01 1 8760.782 139.130 .000 Rejected 

Error  2542.260 122 64.220    

Total  213224.270 1127     

Corrected 
Total 

8133.604 126   .NS  

 

Table 2 shows the summary of one way analysis of covariance (ANCOVA). The F-value of 

139.130 and P = .000< =.05. The null hypothesis of no significant difference in the interest mean 

rating of students taught trigonometry using metacognitive instructional strategy and those 

taught by using conventional teaching method was rejected. This implied that there was a 

significant difference in the students ‘interest taught trigonometry using metacognitive 

instructional strategy and those taught by using conventional method of teaching. From the 

analysis, students taught trigonometry by using metacognitive instructional strategy had 

more interest in trigonometry than those taught by using conventional method of teaching. 

This evidence showed that instruction in metacognitive strategy was effective in enhancing 

the interest of the students taught trigonometry in the experimental group as compared with 

those taught by conventional method of teaching. Table 2 indicates that treatment as main 

factor had significant effect on basic science students, interest in trigonometry. The F-value of 

161.503 and P=000<=.05. The null hypothesis of no significant difference in the experimental 

group taught trigonometry by using metacognitive instructional strategy and those in the 

control group taught trigonometry by using conventional teaching method was rejected. This 

implied that the students in the experimental group taught trigonometry by using 

metacognitive instructional strategy performed better than those in the control group taught 

trigonometry by using conventional teaching method. 

 

Research Question Two: What are the mean interest ratings of students taught trigonometry 

using metacognitive instructional strategy based on gender? 

Table 3: Pre-interest mean ratings of students taught trigonometry using metacognitive 

instructional strategy based on gender. 

Gender   Pre-interest ratings  Post-interest ratings  Mean gain score  

     

Male  Mean  
N  

16.614 
  35 

32.65512  
16.037 

 Std deviation  3.503 3.985  

Female  Mean  
N  

16.429 
  33 

  

 Std deviation  3.534 3.850  

 

Table 3 shows the mean scores of male and female students taught trigonometry using 

metacognitive instructional strategy. The pre-interest and post-interest mean ratings of male 
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students are 16.614 and 32.6512 respectively. The standard deviations of male students are 

3.503 and 3.985. Pre-interest and post-interest mean rating of male students are 16.420 and 

32.560 respectively. The standard deviations are 3.543 and 3.850. The mean gain scores of 

male and female students are 16.037 and 16.140. There is no difference in the interest mean 

ratings of male and female students taught trigonometry using metacognitive instructional 

strategy.   

 

Hypothesis Two 

There is no significant difference in the mean interest ratings of students taught trigonometry 

using metacognitive instructional strategy based on gender 

 

Table 4: Result of one-way ANCOVA of students’ interest taught trigonometry using 

metacognitive instructional strategy based on gender.  

Score  Type III sum 

of square  

Df Mean 

square  

F Sig (P value) De at 05  

Corrected 

model  

10.506 2 6.178 0.428 0.621  

Intercept  2556.235 1 2556.235 212.495 0.000  

Pre-test  8.293 1 8.293 0.521 0.467  

Gender 3.590 1 3.590 0.321 0.604 Accepted 

Error 1379.204 65 15.30    

 

Table 4 shows the summary of the One-Way ANCOVA result on male and female student’s 

interest rating scale. The results indicates that P=0.604>0.05. The null hypothesis was 

accepted showing there is no significant difference in the mean rating of students interest 

taught trigonometry using metacognitive instructional strategy based on gender. 

 

Findings  

The findings of this study were:  

a. The results of the study indicated that metacognitive instructional strategy enhanced 

the interest in trigonometry among Mathematics students. From the result, the group 

that was taught by using metacognitive instructional strategy performed significantly 

better in trigonometry than the control group.  

b. The result of this study showed that there is no significant difference between male 
and female students taught trigonometry using metacognitive instructional strategy. 
The findings were in agreement with the study conducted by Umar (2014) which 
shows that there was no significant difference in interest between male and female 
students taught using learning skills. 

 

Conclusion:  

The following conclusion was drawn 
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1. There is significance different in the mean interest scores of students taught 

trigonometry using metacognitive instructional and conventional teaching 

method. 

2. There is no significant difference in the mean interest scores of students taught 

trigonometry using metacognitive instructional strategy based on gender.  

 

Recommendations  

Based on the findings of this study, the following recommendations were made:  

i. Mathematics teachers should be encouraged to teach trigonometry using 

metacognitive instructional strategy by making resources and time available by 

curriculum planners and school administrators. This will further enhance students’ 

interest in trigonometry.  

ii. Seminars, conferences and workshops should be organized for Mathematics teachers 

on the use of metacognitive instructional strategy by professional bodies like STAN.  

iii. The government should incorporate metacognitive skill with respects to the 

recruitment and in service training of Mathematics teachers for secondary schools. It 

should be a matter of government policy to see to it that Mathematics teachers are 

equipped with relevant strategies if they must help learners to cope with learning.  

iv. Metacognitive instructional strategy experiences should emphasis real practical 

experience with students’ thinking. Process, monitoring and control of thinking so as 

to enable the students solve problems themselves.  
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