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Abstract 
 

The relevance of students’ academic interest in mathematics is of great concern to stakeholders in 
education. The present study models students’ interest in mathematics (SIM) using mathematics facility 
(MF), mathematics connection (MC), teacher motivation (TM) as well as instructor quality and 
availability (IQA). The study randomly selected 1500 students from 10 senior high schools from the 
Ashanti region of Ghana; however, 1,263 of the participants fully participated in the study. These 
participants were made to respond to validated self-administered questionnaires with alpha-reliability of 
0.74, 0.69, 0.70, 0.699 and 0.68 for SIM, MC, MF, IQA and TM respectively. Findings from the study 
showed that MC, MF, IQA and TM explain 71.6% of the variance in students’ interest in mathematics. 
The study further found that approximately 15% of variability in teachers’ ability to connect mathematics 
to real life problems is attributable to availability of mathematics facility as well as instructor quality and 
availability. The study finally found that availability of mathematics facilities for teaching and learning 
explains 12.4% of instructor quality in teaching mathematics. The study concluded that students’ interest 
in mathematics is influenced significantly by the teachers’ ability to connect mathematics to real life and 
the immediate environment, availability of mathematics facility, teacher motivation as well as instructor 
quality and availability. The study recommended for mathematics educators to take into account the 
influence of these factors and integrate them in the delivery of mathematics in high schools. 
 

 

Keywords: Instructor quality; mathematics connection; mathematics facility; students’ interest; Teachers 
motivation. 
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1 Introduction 
 
Students’ interest in mathematics is one of such constructs shadowed by the search for students’ 
performance in mathematics in Ghana. Students who develop interest in mathematics may not struggle to 
perform in mathematics since interest is an important impute that produces performance. In the developed 
world, research into what produces performance in mathematics and other science related subjects has not 
been achieved insolation. However, the construct interest has been integrated in some extent in search for 
what constitutes performance. The developed world has placed a lot of importance to science, technology 
and mathematics education which is the driving force of every industrialized economy. The quest for Ghana 
and Africa to attain economic freedom through science, technology and innovation cannot be achieved 
without it being anchored strongly on mathematics education. Overcoming the problems associated with 
poor performance in mathematics will mean ‘seeking first mathematics interest of the students and students’ 
performance in mathematics will be added to them’. Seeking for students’ interest in mathematics will 
further require that mathematics teachers adopt teaching strategies that improve students’ conceptual 
understanding [1]. The students’ lack of interest in mathematics and schooling as suggested by some 
academics and researchers posit that it can lead to school dropout in general. There are many psychological 
factors that literature acknowledges as having effect on students’ academic performance which have 
received attention in mathematics educational research. Such studies further posit that learners who 
experience mathematics anxiety in schools consequently avoid mathematics in school which result in decline 
of academic achievement [2,3,4]. There are other studies that suggest that anxiety in mathematics affects 
students’ upward progression. Truly, presence of anxiety in mathematics may result in declined interest and 
finally poor achievement [2,5,6,7]. This is, however, not to say anxiety is entirely bad in educational 
psychology but moderate amount of anxiety may in actuality facilitate performance although beyond certain 
degree its hinders performance [8,9]. The present study directed its attention to the least researched area of 
students’ interest in mathematics by investigating into the determinants of students’ mathematics interest and 
to what extent these factors predict students’ interest in mathematics. Dealing with the problem of students’ 
interest in mathematics will help deal with the problem of achievement and performance in mathematics. 
The problem of expanding the scarce literature in the area of mathematics education also makes it a problem 
justified for investigation and solution. 
 

2 Review of Relevant Literature 
 
The study reviewed literature related to the problem under investigation. The literature                                    
covers effect of facility availability, connectedness, and instructor quality and availability on            
mathematics interest. 
 

2.1 Instructor quality and availability 
 
The quality of instruction provided by mathematics teachers and availability of quality instructors shape the 
thinking and actions of students in mathematics and this further influence the belief system of students 
[10,11]. The students’ belief about mathematics teacher in terms of quality of instruction is very important to 
students’ needs of competence in solving mathematical problems [12,13]. In mathematics teaching and 
learning process, the teachers’ beliefs about the subject affect the teachers mode of instruction and students 
learning outcomes [14,15]. Teachers with positive beliefs about their competences and their ability to teach 
mathematics confidently and effectively in disseminating mathematical knowledge improve students’ 
psychological need of competence, autonomy and relatedness [12,16,17]. These motivational                   
parameters are key to improving students’ interest in mathematics. Instructor quality of good teaching has it 
that teachers who communicate and build relationship with students improves students learning [18,19,20]. 
The quality of instructor is also manifested when different teaching approaches are deployed in          
classroom setting by mathematics teachers to influence students’ procedural knowledge and conceptual 
understanding. 
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2.2 Mathematics facility and quality of instruction 
 
The quality of instructor has been shown to influence students’ conceptual understanding and interest in 
mathematics [18,19,20]. The quality of instructor engaged to teach mathematics affects students’ interest in 
mathematics. The instructor quality as a construct alone does not transform students’ state of dislike for 
mathematics to interest but other factors such as facilities available for the teaching and learning of 
mathematics have important role to play. The availability of mathematics teaching facilities such as 
technological devices in both basic and high schools has strong impact on students’ mathematics skills. 
Student practices such as working through textbook exercises, discussing ideas through problem based 
learning provides a flexible means of developing mathematics knowledge [21,22,23]. When students are 
provided with mathematical software and laboratory for practicing mathematics it influence students’ 
interest in mathematics, however, if the mathematics facilities are unavailable to aid instruction and then 
student interest in mathematics will be decrease [24,25,26]. The more mathematics facilities are made 
available for teaching and learning, the more interested students will be in learning mathematics. 
 

2.3 Mathematics connection 
 
The students’ interest will better be improved when quality mathematics teachers connect mathematics to 
real life problems. The mathematics teachers’ ability to connect mathematical knowledge to its immediate 
environment as well as other subject areas will directly influence students’ interest and conceptual 
understanding in mathematics [18,27]. To help teachers integrate mathematical knowledge into other subject 
areas and our immediate environment, educational leadership and stakeholders play important role in 
providing mathematics teaching facilities and quality instructors to champion the mathematics 
connectedness [19,28,29]. The instructor quality and availability together with the mathematics facility 
available positively influence the teachers’ ability to connect mathematics to real life problem and other 
subject areas. Ascertaining the connection between students’ interest in mathematics and factors such as 
availability of mathematics facility, instructor quality and availability, mathematics teachers’ ability to 
connect mathematics to real life problems has not been determined empirically. The problem of this study is 
to conceptualise and empirically determine the relationship between mathematics facility, mathematics 
connection, instructor quality and students’ interest in mathematics. 
 

3 Research Objectives 
 
The study seeks to model teachers’ ability to connect mathematics to real life and our immediate 
environment. The study specifically investigated: 
 

i. The impact of availability of mathematics facility, mathematics connection and instructor quality on 
students’ interest in mathematics. 

ii. The effect of mathematics facility and instructor quality on teachers’ ability to connect mathematics to 
real life problems and our immediate environment. 

iii. The influence of mathematics facility on instructor quality and availability. 
 

4 Research Hypotheses 
 

i. H1: Availability of mathematics facility does not contribute positively and significantly to teachers’ 
ability to connect mathematics to real life problems and the immediate environment. 

ii. H2: Availability of quality instructors does not contribute significantly and positively to mathematics 
teachers’ ability to connect mathematics to real life problems and the immediate environment. 

iii. H3: Availability of mathematics facility positively and significantly affects instructor quality and 
availability. 

iv. H4: Availability of mathematics facility positively and significantly influences students’ interest in 
mathematics. 
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v. H5: Availability of qualified mathematics instructors does not positively and significantly influence 
students’ interest in mathematics. 

vi. H6: Teachers’ ability to connect mathematics to real life problems and our immediate environment 
does not positively and significantly affect students’ interest in mathematics. 

 

5 Research Methodology 
 
The section presents the methodology adopted in the study. It presents the sample and research instrument 
used in the study. 
 

5.1 Sample 
 
The study randomly sampled 1500 students from randomly selected 10 Senior High Schools (SHS) in the 
Ashanti Region of Ghana. The valid participants for the study were 1,263 students comprising of 551 males 
and 700 female but 12 participants did not indicate their gender. 
 

5.2 Research instrument 
 
The study used researcher-designed questionnaire which was put into two major sections. The first part of 
the questionnaire contains 81 items which were subdivided into different constructs. The constructs were 
mathematics interest, students’ perception, teacher motivation, instructor quality and availability, 
mathematics facility, mathematics connection and school leadership. Each of these constructs was rated on a 
5-point Likert scale rating from strongly agree-5 to strongly disagree-1. Psychometric properties of these 
constructs were computed. The instrument was first piloted with 100 post senior high school students 
offering various courses in the University of Education, Winneba, and Kumasi campus with test-retest 
reliability of 0.97 and internal consistency of alpha coefficient of 0.939. The scales appeared to be consistent 
in their rating making the instrument very reliable for further replication in any related study.                             
The school authorities as well as the participants gave their consent to be included in the study. The schools 
and the students were assured of their anonymity and data protection although the questionnaire did not 
require participants to provide any information that could give clue to schools or persons involved in the 
study. 
 

5.3 Structural Equation Model (SEM) 
 
The study used partial least squares (PLS) structural equation modelling techniques for the statistical data 
analysis. All statistical results were generated using smart –PLS version 3.0. 
 
The focus of this study is explaining the endogenous construct using the variance based -partial least square 
(VB-PLS) analysis as a preferred method of analysis [30,32]. The study used the PLS-SEM since the PLS 
understands the latent variable as weighted sums of their respective  indicators and further attempts to 
predict values for the latent constructs by using multiple linear regression [30,31,32]. The study applied no 
standardization to the data collected but rather, PLS model estimations were all performed using Smart PLS 
with the original dataset. The study used t-test method to test whether path coefficients differ significantly 
from zero. The bootstrap procedure was used to calculate all t-values for the test of significance for the 
constructs. 
 

6 Data Analysis and Findings 
 
The section presents data analysis, results and findings. It begins with demographic characteristics of the 
respondents. 
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6.1 Demographic characteristics of respondents 
 
The study presented 44% of its valid respondents as males and 56% of the valid respondents as females as 
indicated in Table 1. The age categorization of the study appears in Table 1.The highest age category were 
students with ages between 14-16 representing 45% of the valid respondents which is consistent with age of 
most senior high school students. The category of basic schools attended indicated that 56.8% of the 
respondents attended public basic schools while 43.2% of the valid respondents attended private basic 
school. Table 1 further presents results on the level of respondents, the program of study and grade of the 
secondary school attended. 
 

Table 1. Demographic characteristics of the respondent 
 

Variables Response categories Frequency Percent 
Gender Male 551 43.6 

Female 700 55.4 
No Response 12 1 

Age categories 14 – 16 238 18.8 
17 – 19 566 44.8 
20 – 22 294 23.3 
23 and above 156 12.4 
No  Response 9 0.7 

Basic school attended Public School 692 54.8 
Private School 526 41.6 
No Response 45 3.6 

Grade of school attended Grade A School 554 43.9 
Grade B School 546 43.2 
Grade C School 156 12.4 
No  Response 7 0.6 

Course of study  
 

General Art 230 18.2 
Visual Art 111 8.8 
Science 575 45.5 
Business 204 16.2 
Home Economics 137 10.8 
No Response 6 0.5 

Level of student SHS 1 200 15.8 
SHS 2 298 23.6 
SHS 3 712 56.4 
No Response 53 4.2 

 

6.2 Structural Equation Model (SEM) 
 
The section presents the conceptual framework and the established paths connecting the constructs under 
consideration as in Fig. 1. 
 
The study analysed the reflective construct with most of the indicators loading very well with factor loadings 
above 0.70 as suggested by Vinzi et al. [33] and Sarstedt et al. [31]. The factor loadings indicated a strong fit 
as it measures the construct although some of the constructs indicators were below the acceptable threshold 
as indicated in Fig. 2. 
 
In building the final model as in Fig. 4, all factor loadings below 0.5 were eliminated. The final model 
indicated that the composite reliability of each construct was uniformly higher than 0.7 while the Cronbach’s 
alpha are also above 0.7 with the exception of mathematics connection construct. These results were 
consistent with the best practice suggested by Vinzi et al. [33] and Sarstedt et al. [31]. 
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Fig. 1. Conceptual framework for students’ interest in Mathematics 
 

 
 

Fig. 2. Conceptual framework for students’ interest in Mathematics 
 

Table 2. Construct reliability and validity 
 

Constructs Cronbach's 
alpha 

rho_A Composite 
reliability 

Average Variance Extracted 
(AVE) 

Instructor quality  0.907 0.911 0.928 0.682 
Math connection 0.677 0.738 0.802 0.513 
Math facility 0.709 0.774 0.786 0.402 
Students’ interest 0.724 0.752 0.826 0.545 
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Fig. 3. Empirical model for students’ interest in Mathematics 
 

 
 

Fig. 4. Modified empirical model for students’ interest in Mathematics 
 

The results in Table 2 further present the construct reliability and validity value and the corresponding T-
values and p-values to ascertain its significance. The results further indicate that convergent validity for all 
the constructs except for mathematics connection which failed the test of convergent validity. The study 
evaluated the construct for passing the test for discriminant validity using Fornell /Larcker (1981) criterion. 
For this criterion, square root of each construct average variance extracted (AVE) is compared with its bi-
variate correlations with all opposing constructs. The results in Table 4 clearly indicate that the square root 
of AVE is greater than the variance shared between each bi-variate correlation of two opposing constructs. 
The results further indicate that the discriminant validity between the constructs is confirmed as suggested 
by Hair et al.[30] and Wong [32]. 
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Fig. 5. Modified empirical model for students’ interest in Mathematics 
 

Table 3. Discriminant validity using Fornell-Larcker criterion 
 

Constructs Instructor quality Math connection Math facility Student interest 

Instructor quality  0.826    

Math connection 0.380 0.716   

Math facility 0.352 0.187 0.634  

Students’ interest 0.331 0.845 0.126 0.738 
 
Table 4 further assessed the extent to which the average variance extracted for constructs under study is 
significant. The results indicate that the AVE for all the constructs were significant (p<0.01). 
 

Table 4. Average Variance Extracted (AVE) mean, STDEV, T-values, P-values 
 

Constructs Original 
sample (O) 

Sample mean 
(M) 

Standard deviation 
(STDEV) 

T statistics 
(|O/STDEV|) 

P values 

Instructor 
quality  

0.682 0.682 0.011 61.176 0.000 

Math 
connection 

0.513 0.513 0.013 39.049 0.000 

Math facility 0.402 0.401 0.014 28.065 0.000 

Students’ 
interest 

0.545 0.546 0.013 41.140 0.000 

 
Table 5 presents composite reliability values and the associated p-values. The results indicated that t the 
constructs were reliable and significant for further analysis. 
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Table 5. Composite reliability mean, STDEV, T-values, P-values 
 

Construct Original 
sample (O) 

Sample mean 
(M) 

Standard deviation 
(STDEV) 

T statistics 
(|O/STDEV|) 

P values 

Instructor quality  0.928 0.928 0.003 268.704 0.000 
Math connection 0.802 0.802 0.009 88.058 0.000 
Math facility 0.786 0.784 0.015 53.051 0.000 
Students’ interest 0.826 0.826 0.008 104.492 0.000 

 

Table 6. Heterotrait-Monotrait Ratio (HTMT) Mean, STDEV, T-values, P-values 
 

Constructs path Original 
sample (O) 

Sample mean 
(M) 

Standard 
deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) 

p-values 

Math connection -> 
instructor quality  

0.472 0.472 0.037 12.890 0.000 

Math facility -> 
instructor quality  

0.385 0.385 0.033 11.548 0.000 

Math facility -> math 
connection 

0.234 0.249 0.031 7.622 0.000 

Students’ interest -> 
instructor quality  

0.383 0.384 0.037 10.249 0.000 

Students’ interest -> 
math connection 

1.120 1.121 0.023 48.708 0.000 

Students’ interest -> 
math facility 

0.179 0.198 0.022 8.193 0.000 

 

7 Discussion 
 
The section discusses the results from the study. The study investigated the influence of instructor quality 
and availability, mathematics connection and availability of mathematic facility on students’ interest in 
mathematics. 
 

7.1 Influence of instructor quality and availability, Mathematics connection and 
availability of Mathematic facility on students’ interest in Mathematics 

 
The results have indicated a direct relationship between instructor quality and availability and students’ 
interest in mathematics. The path coefficient from instructor quality and availability to students’ interest in 
mathematics and the p-value are 0.024 and p<0.001 respectively. Thus, quality and available mathematics 
instructors will positively influence students’ interest in mathematics. The more qualified instructors are 
hired at the basic and senior high level of education, the better the chances of students developing interest in 
mathematics. This possibly may be due to the fact that quality instructors in the mathematics discipline 
understand the pedagogical strategies needed to deliver the content. The findings support other studies 
[34,35,12,16,17] that suggest that the competences exhibited by the instructors in disseminating 
mathematical knowledge improve students’ interest as well as their psychological need of competence, 
autonomy and relatedness.  
 

The findings further showed that direct relationship exists between the mathematics teachers’ ability to 
connect mathematics to real life problems and students’ interest in mathematics. The path coefficient from 
mathematics connection to students’ interest in mathematics and the p-value are 0.849 and p<0.001 
respectively. This result suggests that the more mathematics teachers are able to connect mathematical 
concepts to real life problems, the better the students conceptual understanding of content taught. However, 
the study showed an inverse relationship between availability of mathematics facilities and students’ interest 
in mathematics. The findings are consistent with studies such as [18,27] which reported teachers’ ability to 
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connect mathematics to real life problems positively impact on students’ conceptual understanding and 
interest in mathematics. The path coefficient from instructor quality and availability to students’ interest in 
mathematics and the p-value are -0.038 and p<0.001 respectively. This result may seem strange as it 
indicates that availability of mathematics facilities negatively influence students’ interest in mathematics. 
This finding may be due to the fact that in Ghana, mathematics is taught without any facilities other than 
chalk or marker, textbooks and chalk or marker board. There exists no laboratory works that will help 
demonstrate mathematics practically. Mathematics has been taught abstractly for very long time and requires 
a new paradigm. Furthermore, the findings suggest that further training for the instructors may be required to 
enable them integrate practical sessions in mathematics lessons. The negative impact of mathematics facility 
on students’ interest may change as students see the other side of mathematics instruction where laboratory 
works are integrated into the teaching and learning of mathematics. 
 
The results predict 71.24% of variability in students’ interest in mathematics emanating from mathematics 
facility availability, instructor quality and availability as well as mathematics teachers’ ability to connect 
mathematics to real life problems. The mathematics teachers’ ability to connect mathematics to real life 
problems is the most effective construct for predicting students’ interest in mathematics.  
 

7.2 Influence of Mathematics facility availability as well as instructor quality and 
availability on Mathematics connection 

 
The results from the study revealed that direct relationship exists between the mathematics facility and 
mathematics teachers’ ability to connect mathematics to real life problems. The path coefficient from 
instructor quality and availability to students’ interest in mathematics and the associated p-value are 0.066 
and p<0.001 respectively. This result suggests that availability of mathematics facility for instruction 
positively affects the mathematics teachers’ ability to connect mathematics to real life problems and their 
immediate environment. The findings further suggest that instructor’s ability to connect mathematical 
concepts to real life problems depends on the availability of facilities; the absence of these facilities for 
instruction may negatively affect teacher’s ability to connect mathematics concepts to real life problems. 
Furthermore, the results have demonstrated that instructor quality and availability has direct influence on the 
teachers’ ability to connect mathematics to real life problems. The path coefficient from instructor quality 
and availability to mathematics teachers ability to connect mathematics to real life as indicated in Fig. 2, 
Figs. 4 and 5 are 0.354 and p<0.001 respectively. The study argues that for a mathematics teacher to connect 
mathematics to real life problems, the teacher’s pedagogical content knowledge is key. The higher the 
instructor quality and availability, the better the teacher is able to connect mathematics to real life problem. 
The instructor quality and availability as well as the availability of mathematics facility predicted 14.6% of 
variability in teachers’ ability to connect mathematics to real life problems. The instructor quality and 
availability is the most important construct for predicting mathematics teachers’ ability to connect 
mathematics to real life problems. 
 

7.3 Influence of Mathematics facility availability on instructor quality and 
availability 

 
The influence of mathematics facility on instructor quality and availability as revealed by the study suggests 
that a direct relationship exists. The path coefficient from mathematics facility to the instructor quality and 
availability and the p-value are 0.347 and p<0.001 respectively. This result suggests that availability of 
mathematics facility for instruction positively affects the instructor quality and availability. The findings 
further suggest that quality of mathematics instruction and instructor availability will improve as 
mathematics facilities are made available for instruction. 
 

8 Conclusions and Recommendations 
 
The section presented the conclusions and recommendation made from the finings. It begins with the 
conclusions followed by recommendations.  
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8.1 Conclusions 
 
The study made the following conclusions from the findings of the study. 
 
The study concluded that availability of mathematics facility; mathematics connection and instructor quality 
and availability are related to students’ interest in mathematics since these factors explain 71.2% of variance 
in the students’ interest in learning mathematics. The study, however, found inverse relationship between 
mathematics facility availability for teaching and learning of mathematics and the students’ interest in 
learning mathematics. The study also concluded that availability of mathematics facility as well as instructor 
quality and availability are also related to mathematics teachers’ ability to connect mathematics to real life 
problems since these two factors explain 14.6% of the variance in mathematics teachers’ ability to connect 
mathematics to real life problems and our immediate environment. The study further concluded that there is 
direct relationship between availability of mathematics facility and instructor quality and availability; 
availability of mathematics facility explains 12.0% of instructor quality and availability. 
 

8.2 Recommendations 
 
The study recommends that since interest is very paramount in students’ mathematics learning process and 
key determinant of performance, mathematics teachers should adopt strategies to arouse students’ interest in 
mathematics. One of such key areas where mathematics teachers should improve on their strategies is to 
connect mathematics to real life problems as well as other subject areas to help improve students’ interest 
and performance in mathematics. The study also recommends to educational leadership and stakeholders in 
mathematics education to provide the needed materials for the teaching and learning of mathematics since 
they directly predict the quality of instructions and motivate mathematics teachers in delivering quality 
mathematics lessons. 
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