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Abstract 

The study sought to ascertain whether multiple correlations exist 
between students’ performance in mathematics and their performance 
in physics and chemistry. One research question and one null 
hypothesis were central to the study. Research data consisted of 2006, 
2007 and 2008 examination results for final year students in physics, 
chemistry and mathematics from three secondary schools in Owerri, 
Abia State, Nigeria. Application of multiple correlation/regression 
analysis to the data yielded no significant multiple relationship 
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involving the three subjects. R – values indicated moderate to weak 
multiple correlation between students’ mean scores in mathematics, 
physics and chemistry. Since mathematics (and science) constitute the 
basis of Technical Education, its study should receive greater emphasis 
and more interesting teaching styles at all levels of education in 
Nigeria. 

 
Mathematics has an age-old relationship with physics, chemistry and other 

natural sciences. In other words, mathematics serves in many of the branches of 
science. This relationship is explained by Bell (1987) who viewed mathematics as the 
“Queen and Servant” of the sciences. This source has backed up his view with the 
following practical examples: 

 
a). Measurement and other mathematical techniques are vital in the work of the 

physicist. The physicist uses the mathematical device called the graph to give a 
clear picture of the relationship between different values, for example, between 
temperature and presence of saturated water vapour in the atmosphere. The 
laws of physics are stated in the form of algebraic formulae. Chemists also use 
logarithms, a mathematical technique in calculating the degree of acidity of a 
substance called PH value. 
It would appear difficult to apply mathematics to the infinitely varied world of 
living things. e.g biology, the source of life. Mathematics, despite this apparent 
difficulty in its application in life sciences serves in biology. It serves in 
genetics that is concerned with heredity. The geneticist uses the theory of 
probability to calculate the percentage of individuals with like or unlike traits in 
succeeding generations. 
 

b). The interrelatedness of physics, chemistry and mathematics can be clearly 
demonstrated. An examination of the instructional contents in mathematics, 
physics and chemistry for a given school indicates that the three subjects are 
interwoven and complementary with one another as illustrated in tables 1A and 
1B. 

 
Table 1a 

Interrelatedness of Mathematics and Chemistry 
 Mathematics Topics  Applications in Chemistry 
   
1. General solutions and quadratic 

equations 
Calculations involving systems in 
equilibrium 

2. Solids Crystal structure  
3. Graphs, plotting gradients Recording temperature pressure, other 

readings. 
4. Transformation and substitution 

in formulae 
Law of Chemistry of Charles Law 
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5. Symmetry Groups Forms of carbon compounds 
6. Simple integration including  

1 
a-y 

Solving of reaction rate equations.  

 
 

Table 1b 
Interrelatedness of Mathematics and Physics 

  Mathematics Topics  Applications in Physics  
1. Transformation of formulae Simple pendulum, laws in 

electricity, light etc 
2. Angle properties of a triangle  Prisms  
3. Variations  Boyles Law, force 

acceleration, inertia 
4. Geometrical properties Center of gravity 
5. Differentiation of complex numbers Electrostatic current  
6. Negative exponential equations Radioactive decay  
7. Segments of chords theorem Spherical mirrors distance  
8. Area under curve Indicator diagrams in work 

on steam and petrol 
engines.  

 
Source: National Examination Council (NECO) and West African Examination  

Council Syllabi (WAEC) (2005-2007). 
 

Tables 1A and 1B clearly indicate the content relationships uniting 
mathematics, physics and chemistry. Knowledge of physics and chemistry is, therefore, 
useful in understanding mathematics and vice versa (Udom, 1989). Furthermore, the 
distinguishing feature of science lies in its quantitative character (Rice, 1967 and 
Taylor, 1970).  
 The importance of mathematical knowledge in understanding engineering and 
technical education studies cannot be over emphasized. It is common knowledge that 
mathematics (and science) is one of the major requirements for admission into 
engineering and technical education programmes in Nigeria and elsewhere. For 
example, Hogan (1983) correlated students’ performance in mathematics and their 
performance in technical drawing, mechanical engineering technology, electrical 
engineering design and electric power and machines. Results indicated a positive 
association between students’ achievements in mathematics and their performance in 
technical drawing (r = .45), mechanical engineering technology (r = .50) electrical 
engineering design (r = .53) and electrical power and machines       (r = .91). The result 
of this study indicates an apparent multiple relationship existing between mathematics 
and engineering disciplines as well as technology education.  
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 The classroom practitioners, notably the professional teachers of science and 
even non-science teachers believe that no student can make a headway in science and 
technology without a basic knowledge of mathematics and according to Taylor (1970) 
and Herbert, (1978) fewer people seem to be aware that mathematics carries the main 
burden in all of scientific reasoning and is the core of the major theories of physical 
science. In recent years all fields of science have become more and more quantitative. 
The distinguishing feature of mathematics is its quantitative character. All sciences 
depend on investigations and all investigations depend on measurements and 
measurement is a branch of mathematics (Rice, 1967 and Barnes, 1978). 
 
 Most investigators in the sciences are of the opinion that competence in 
mathematics is an essential part in the study of most courses in chemistry and physics. 
Barnes (1978) studied mathematics skills test (MAST) for chemistry as a predictor of 
success in beginning college chemistry for science majors. Research findings indicated 
that mathematics skills test (MAST) had the highest Pearson r with the chemistry final 
grade. Three regression equations were selected from the results of the multiple step-
wise regression analysis to be the most effective predictors of success.  
 In 1977, Lloyd carried out a study fairly in line with that of Barnes (1978). The 
intent of this study was to identify cognitive abilities needed by students for success in 
first level college mathematics for science majors. Study findings indicated that the 
possession of basic mathematics skills ability to use fractions, exponents best 
discriminates between those who were likely to succeed as science majors and those 
who would not.  
 
The Problem  
 Students in science, engineering and technical education programmes in 
Nigeria and elsewhere are always required to do mathematics (and science). In addition 
to their respective major choices, experience has shown that some students run away 
from the sciences and allied courses because of mathematics. However, despite the 
students’ attitude in the above regard, admission requirements into science (engineering 
and technical education) programmes still hold fast to their demands. The questions to 
ask are: why are sciences (and technical education) students required to do 
mathematics? Is there a relationship threading through physics, chemistry and 
mathematics? Can success in physics and chemistry be used to predict success in 
mathematics? The above questions are clear but not easy to answer particularly when 
they are anchored to a given situation like the three secondary schools in Owerri, 
Nigeria. Research evidence, has, to some extent, indicated that performance in 
mathematics can form the basis for predicting success in physics and chemistry and 
vice versa (Barnes, 1978, Lloyd, 1977 and Udom, 1987). 
 
 This finding apparently applied to a given situation in which the investigation 
was conducted and may not satisfactorily apply to the situation under study- namely the 
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three schools and the periods under investigation. Even if there were research evidence 
to explain the situation, it would still be prudent to conduct studies on the same  
 
 
problem in order to confirm the results of earlier efforts. However, the available 
research evidence on the problem is inadequate. It is the absence or limited research 
evidence to indicate the relationship between students’ success in physics, chemistry 
and their success in mathematics in the selected three secondary schools in Owerri, 
Nigeria that provided the focus of the problem for this investigation.  
 
Purpose of Study  

The purpose of this study was to ascertain whether multiple correlations exist 
between students’ performance in mathematics and their performance in physics and 
chemistry. More specifically, this study sought to provide an answer to the following 
research question: Is there a significant multiple relationships between students’ 
performance in physics, chemistry (predictors) and their performance in mathematics 
(criterion)? In order to provide an answer to the foregoing question, one null hypothesis 
was formulated and stated as follows: There is no significant multiple correlation 
between students’ performance in physics, chemistry and their performance in 
mathematics (Ho: R=O). The above null hypothesis was treated with multiple 
correlation/regression statistics at the confidence levels of P = 05 & P = 0.01 for results. 
Multiple correlations are the degree to which two or more variables together relate to a 
given variable (Williams, 1968, Chaplin 1975 Kerlinger, 1994, Runyon, Haber, 
Pitenger and Coleman, 1996;Thorne and Griesen, 2000,). 
 
Method of Study  

The sources of data for this investigation consisted of 2006, 2007 and 2008 
examination results for final year science students in physics, chemistry and 
mathematics from the Comprehensive Secondary School, Government College, and 
Holy Ghost College in Owerri. The total number of aggregate scores from each college 
during the three-year period was 90:30 on each of the subjects under study.  

 
Out of the 30 aggregates on each of the subjects, 15 were randomly selected 

from the school records covering the years 2006, 2007 and 2008.  
 
Aggregate values of students’ performance were based on the guidelines in 

table 2.  
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Table 2: 

Aggregate Values of Students’ Performance in WAEC Examinations  
Range of Scores  Aggregate Values  
75 and above  - 1 
70 - 74  - 2 
65 - 69  - 3 
60 - 64  - 4 
55 - 59  - 5 
50 - 54 - 6 
45 - 49  - 7 
40 - 44  - 8 
Below 40 - 9 

 
The real data involved in the analysis were the aggregate values of students’ 

scores. These values were subjected to the computer package on multiple correlation 
statistic and regression analysis in order to test the null hypothesis at .05 level of 
confidence and an F-ratio to test the significance of multiple R. The contents of the 
computer package used in this study are based on the methods of Ferguson (1976); 
Kerlinger and Pedhazur (1983) and, Cooper and Schindler, (1998). 
 
Data Analysis and Research Results  
 The data obtained from the three schools covering the periods under 
investigation were subjected to computer package on multiple correlation analysis and 
analysis of variance in order to test the null hypothesis.  
 The results of hypotheses testing are summarized in tables’ 3A, 3B, 4A, 4B, 
5A, 5B and 6. 
 
Table 3a 

2006 Regression of Y and X1 and X2 

Name Mean STD Deviation Standard 
Error 

R R2 

       

X1 4.2000 2.9568 .2992 .695 .4828                                                                                                             

X2 4.6000 2.9472 .3002 .483 .2331 
Y 3.4662 3.0907    
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Table 3b 

Regression of Y and X1 and X2 
  

Name Sum of 
Squares 

Df Mean 
Square  

F-Ratio Probability  

      
Regression 31.17 2 15.58 1.82 .2035 
Residual  102.56 12 8.54 .233  
Total  133.73 14    
 
Table 4a 

2007 Regression of Y and X1 and X2 

Name Mean STD 
Dev 

Standard 
Error  

R R2 

X1 2.60 1.55 .298 .4750 .2256 
X2 2.40 2.53 .182   
Y 2.53 1.63    
 
 
Table 4b 

Analysis of Variance  
Source Sum of 

Squares 
Df Mean Square  F-Ratio Probability  

Regression  8.51 2 4.25 1.75 .2156 
Residual  29.22 12 2.43   
Total   14    
 
 
Table 5a 

2008 Regression of Y on X1 and X2 

Name Mean STD 
Deviation 

Standard 
Error  

R R2 

      
X1 2.20 2.31 .35 .0603 .0036 
X2 1.33 .35 2.30   
Y 1.73 2.09    
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Table 5b 

Analysis of Variance  
Source Sum of 

Squares 
Df Mean Square  F-Ratio Probability  

Regression  .22 2 .11   
Residual  60.71 12 5.06 .022 .9789 
Total  6.93 14    

 
Research Results and Interpretation 

The analyses of data presented in tables 3 to 5 indicate the following values: R 
= .4829, R = .4750 and R = .0603 for 2006, 2007 and 2008 respectively. 

Ordinarily, the above values indicate from moderate multiple relationships to 
weak multiple correlation involving students’ achievement in mathematics, physics and 
chemistry. What this implies is that achievements in physics and chemistry are but 
moderate/weak predictors of success in mathematics. When the R2 were subjected to 
test of significance using F-Ratio, the following results were obtained as presented in 
table 6. 
 
Table 6 

Observed and Critical Values of F 
Observed F Df Critical F At P = .05 Decision 

1.823 2,12 3.88 (6.93 at p = .01) Ho Accepted  
1.75  3.88     “  
.022  3.88     “  
 
 
 It can be observed from table 6 that for any of the periods under investigation, 
the critical value of F was far less than the observed F under appropriate probability 
level and associated degrees of freedom. The null hypothesis was therefore accepted. 
The result of this investigation indicated no significant multiple correlation between 
students’ performance in physics, chemistry and their performance in mathematics. In 
other words R2 of only 23%, 25% and .06% of the variance of Y (mathematics) in 
2006, 2007 and 2008 respectively is accounted for by X1and X2 in combination. The 
low R2 values further indicate that students’ performance in physics and chemistry are 
not significant or accurate predictors of students’ performance in mathematics.  
 
Discussion of Findings   
 The R values of .483, .480 and .0603 indicated moderate to weak multiple 
correlation involving students’ performance in physics, chemistry and mathematics, 
during the period under investigation. Thus the R2 values of only 23%, 22% and .004% 
of the variance of Y are accounted for by X1 and X2 in combination. It is therefore 
difficult to use students’ achievement in physics and chemistry as accurate predictors of 
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their success in mathematics (in this particular study). This finding is unique in the 
sense that it is at variance with the expected.  
 
  
 

Even though the outcome of this effort has no parallel of correspondence in the 
reported literature review, certain observations are in order. 
 Consideration of individual cases during the period under investigation reveals 
a correlation between students’ performance in the three science subjects. It would 
seem that if the subjects were considered in pairs, the results would confirm earlier 
efforts reported in the review of literature. For instance Herbert (1978) used 
mathematics results to predict students’ success in beginning college chemistry. The 
finding of this study was not significant, but has confirmed that competence in 
mathematics is crucial to the study of physics and chemistry. In this investigation, 
efforts were not made to ascertain the relative contributions of the two independent 
variables X1 and X2 to the variance Y in mathematics performance.  
 
 It is worth reporting that since the residual plus falls within the range of +2, it 
can be concluded that the data are normally distributed. Therefore, the statistical tool 
applied in this study is valid. A little explanation of residuals is in order. The residuals 
show the differences between what is actually observed, and what is predicted by the 
regression equation - that is the amount, which the regression equation has not been 
able to explain (Snedecor and Cochran, 1978; Draper and Smith, 1981 and, Yamone, 
1987). 
 
Implications for Technical Education  
 Science and mathematics constitute the bases of technical education (as well as 
other service areas of vocational-technical education). The foregoing observation 
implies that, performance in science and mathematics can be to some extent used to 
predict performance in technical education. There is hardly any technical education 
option (wood, wood physics, metal, technical drawing, building, auto mechanics or 
electricity) that does not require mathematics and science for its successful functioning. 
The implication of the results of this investigation is that the study of mathematics 
should receive greater emphasis at the primary, secondary and tertiary levels of 
education in Nigeria. Since some aspects of mathematics require abstract reasoning, it 
is necessary for the Nigerian authors to present the subject - mathematics in a more 
colourful and practical manner. Emphasis should be laid more on industrial 
mathematics than on general mathematics. Industrial mathematics involves practical 
calculations in the construction of metal, wood, building, drawing and electrical 
projects. Experiences in the foregoing areas are closer to the learners’ practical 
environment, than abstract aspects of general mathematics. However, general 
mathematics can be used to lay the foundation for the development of numerical 
abilities in the learners. Educational technology is liberal and rich in various 
approaches to increasing or strengthening mathematical abilities in the learners. 
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Mathematics is not only the “Queen and Servant” of the sciences (Bell, 1987) but also 
an indispensable tool in technical education and other forms of workshop-based 
education. 
 
Conclusion  

On the bases of the findings and discussion of findings in this investigation, the 
following conclusions may be drawn:  
 

1. Even though there appears to be multiple relationship between students’ 
performance in physics, chemistry and mathematics, achievements in 
physics and chemistry may not all the time be accurate predictors of 
success in mathematics.  

2. Weak, moderate or strong multiple correlation involving a group of related 
subjects does not imply that knowledge, in two or more subjects can cause 
success in another subject. 

3. The relationship of mathematics to physics, chemistry and other sciences 
and the influence it exerts on the learners’ achievements in engineering, 
vocational-technical education or other technical pursuits is worthy of note 
by classroom practitioners as well as curriculum planners.   
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