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Abstract 

Correlation and regression are important statistical tools used in the analysis of 

relationships between continuous dependent and independent variables. The 

understanding of the basic principles and behind the scene calculations will 

therefore go a long way in the correct interpretation and application of this statistics. 

This study analysed the strength and nature of relationship between test scores and 

age, weight and height of students of Veterinary Public Health in a Veterinary 

school in Nigeria. Data were collected from the students at the time of writing a 

particular test, the data were thereafter used to calculate the Pearson correlation 

coefficient and to arrive at the regression equation using established formulae and 

calculating machines. Correlation and regression statistical analysis were used to 

analyse the data from the study. Other descriptive statistics were done using Fast 

Statistics version 2 and IBM SPSS Statistics 19. The three independent variables 

were directly related to the students’ test scores. Weight and height had 
intermediate relationship while age is weakly related to test scores. The test scores 

were predicted for two randomly chosen extreme values of the 3 matrices used for 

the study. The predicted test scores indicated that the higher the weight, height and 

age of students the higher their test scores. The right application of correlation and 

regression could be a veritable tool in Veterinary research to statistically evaluate 

mailto:oludairo@hotmail.com
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the relationship between variables and predict dependent variables for the purpose 

of preparation, projection and planning.     

Introduction 

Correlation and regression are among 

the most commonly used methods of 

statistical analysis in epidemiology, 

science and social-science researches 

(Liang et al., 1993; Bewick et al., 2003; 

Maiwada and Okey, 2015, Kafle, 

2019). The methods have gained 

application in epidemiology, including 

spatial and spatiotemporal 

epidemiology, where they have been 

used to evaluate diverse environmental 

variables to establish their relationship 

to the occurrence, distribution, control 

and prevention of specific diseases of 

public health importance (Olugasa et 

al., 2014; Bisht et al., 2022). 

Correlation is a statistical technique 

used to determine the relationship 

between two variables (Tsumoto and 

Tsumoto, 2011; UFH, 2017). Scatter 

diagrams are usually utilized as a 

pointer to the type of relationship 

existing between the independent and 

dependent variables (Dendukuri and 

Reinhold, 2004; BUSPH, 2013). The 

relationship between variables could be 

either non-existent, negative or positive 

(Van Belle et al., 2004). This leads to 

the determination of the simple 

correlation coefficient ‘r’, which is 
otherwise known as Pearson correlation 

coefficient or Product moment 

correlation coefficient (Rogers and 

Nicewander, 1998; Gideon, 2018). This 

statistic reveals the nature and strength 

between variables. (Rahbar, 2017). 

Positive sign indicates direct 

relationship implying an increase or 

decrease in one variable is associated 

with an increase or decrease in the 

other. Negative sign indicates 

indirect/inverse relationship which 

means increase in one of the variable is 

associated with decrease in the other 

one (Van Belle et al., 2004).  

The value of ‘r’ varies from -1 to +1. It 

denotes a measure of the strength of the 

association between the two variables. 

The value of -1 means strong/perfect 

indirect correlation, 0 means no 

correlation, +1 implies strong/perfect 

direct correlation while -0.75 to -0.25, -

0.25 to 0, +0.75 to +0.25 and +0.25 to 0 

indicate intermediate indirect 

correlation, weak indirect correlation, 

intermediate direct correlation and 

weak direct correlation respectively 

(Le, 2003, Schober et al., 2018).  

Regression is the statistical technique 

used to predict some variables when 

others are known (Dean and Illowsky, 

2013). When independent variable ‘x’ 
is known dependent variable ‘y’ can be 
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predicted by using the regression 

equation [Starfield et al., 1991; UFH, 

2017; Kaengthong and Domthong, 

2017).   

Age, weight and height are three 

variables possessed by every individual 

including students who are bound to 

write tests and examinations at one time 

or the other in schools. Do these three 

matrices have relationship with 

students’ test score? This study sought 
to determine the relationship between 

these 3 variables and students’ 
performance among veterinary students 

in a Nigerian North Central University, 

and to predict likely test scores at 

certain age, weight and height using 

correlation and regression analysis. 

 

Materials and Methods 

Midyear Veterinary students were 

randomly selected for the study. 

Measuring scale and stadiometer were 

provided for the measurement of these 

variables under the supervision of the 

researchers. Forms were passed round 

to be filled by selected members of the 

class to contain their age, weight and 

height as at the time a particular test 

was to be written. Returned forms were 

carefully reviewed, cases with missing 

values were excluded from the study. 

Seventeen fully filled cases were 

obtained (Table 1).  

Table 1: The age, weight, height and test scores of students  

STUDENT’S SERIAL NUMBER AGE WEIGHT HEIGHT SCORE 

1 21 78 1.8 50 

2 21 64 1.63 45.5 

3 23 64 1.62 19 

4 22 46 1.62 20 

5 20 70 1.8 40 

6 20 50 1.64 25 

7 19 47 1.64 33 

8 22 69 1.7 27.5 

9 21 65 1.8 47.5 

10 18 67 1.89 42 

11 21 45 1.66 12 

12 22 47 1.63 21.5 

13 21 52 1.7 29 

14 27 62 1.71 50 
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15 20 49 1.64 47.5 

16 20 62 1.8 16 

17 21 48 1.5 37.5 

The data mined, together with the 

scores of the test written at that time 

were imputed into Fast Statistics 

software package 2.0 for descriptive 

statistics while other calculations were 

done with the aid of the calculator. 

Scatter diagrams (Figure 1-3) and 

integer numbers were used to present 

the results.

  

 

 

Figure 1: Scatter diagram of age/test score 
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Figure 2: Scatter diagram of weight/test score 

 

Figure 3: Scatter diagram of height/test score 

 

 

Test scores were predicted for students with age 15 and 40 years, weight 30 and 90 

kg and height 1 and 2m (Figure 4-6). 

 

 

 

 

Figure 4: Predicted scores of students of age 15 and 40 years. 
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Figure 5: Predicted scores of students with weight 30 and 90Kg 

 

 

Figure 6: Predicted scores of students at height 1 and 2m. 
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Results 

Determination of Pearson’s correlation 
coefficient, 

Since, 
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r = +0.051. 

Score Vs Weight, 
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r = +0.46945. 

Score and Height, 









−








−


−

=

17

(563)
21287.5.

17

(28.78)
48.8732

17

56328.78
958.81

r
22

 

r= +0.28518. 

Regression 

To obtain the regression equation, 

 y = a + bx was used. 

Where, 
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  a = y  - b x   

  x = known independent variable 

for which y is to be predicted (Dean and 

Illowsky, 2013). 

For age, to predict test score at age 15 

and 40, using the equation, y = a + bx. 

b =  339.0

17

)359(
7641

17

563359
5.11909

2
=

−


−

 

a = 
17

563
- (0.339 X

17

359
)    = 25.959 

The regression equation therefore is  

y = 25.959 + 0.339x 

At age 15 and 40 therefore, predicted 

test scores will be 31.044 and 39.519. 

For weight, to predict test scores at 30 

Kg and 90 kg. 

b = .0

17

)985(
58807

17

563985
33626

2
=

−


−

5793             
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a = 
17

563
- (0.5793 X 

17

985
)    = -0.4477 

The regression equation therefore is:  

y = -0.4477 + 0.5793x 

With weight 30 Kg and 90 Kg, the 

predicted test scores will be 16.7313 

and 51.6893. 

For height, to predict test scores at 1 m 

and 2 m. 

b = 8052.37

17

)78.28(
8732.48

17

56378.28
81.958

2
=

−


−

            

a = 
17

563
- (37.8052 X 

17

78.28
)    = -

30.8843 

The regression equation therefore is  

y = -30.8843 + 37.8052x 

With height 1 m and 2 m, the predicted 

test scores will be 6.9209 and 44.7261. 

Discussion and Conclusion 

From the scatter diagram, it is possible 

to draw a wrong inference in relation to 

the relationship between the variables 

considered, especially with age. This is 

because apparently the diagram does 

not exhibit distinct correlation features. 

The calculation of the product moment 

correlation coefficient, statistically 

establish the actual relationship 

between these variables. The positive 

values obtained for the three 

independent variables in comparison 

with the dependent variable confirmed 

the direct relationship between all the 

matrices and students’ test scores. As 
observed from the scatter diagram 

however, the strength of the 

relationship that existed between age 

and test score was weak while that of 

the other two matrices were 

intermediate. Increase or decrease in 

any of the independent variables should 

lead to corresponding increase or 

decrease of the test scores in a weak and 

intermediate way.  

The manual calculations with formulae 

and statistical packages, laid bare the 

basic principles behind the results 

obtained when statistical packages are 

used in the analysis of data with step by 

step analysis of the procedure 

employed for better interpretation, 

understanding and inference making 

from the results obtained. 

Predictions were made for test scores at 

15 and 40 years, 30 and 90 Kg weights 

including 1 and 2m heights. The test 

score prediction results of 31.0 and 

39.5, 16.7 and 51.7 with 6.9 and 44.7 

further laid credence to the correlation 

statistics of direct proportionality. 

Informed decisions and policy 

statements can be made from the 

statistics results on the age and height 
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of students that will possibly perform 

better in future test scores. Students can 

also be advised on the weight to 

maintain for maximal academic 

performance. 

Other published work have compared 

other parameters. Shankar et al. carried 

out a correlation studies of human 

height with feet length in Indian 

individuals. Height reportedly had a 

statistically significant positive 

correlation (r= +0.196) with left foot 

length in both male and female. Linear 

regression equation was also derived to 

predict height from feet length in both 

male and female (Gogtay et al., 2017; 

Shankar et al., 2018). 

Shaban in the analysis of the correlation 

and regression coefficients of the 

interaction between yield and some 

parameters of snap beans plants 

reported strong positive relationship 

between the parameters tested 

(r=+0.839, +0.774 and +0.996) except 

yield/weed interaction and snap bean 

plant (r= -0.627) (Shaban, 2005).  

In a study to determine the causal 

relationship model between variables 

using linear regression to improve 

professional commitment of 135 

lecturers, intermediate positive 

relationships were reported (r= +0.663) 

(Setyaningsih, 2017). 

Positive relationship were reported 

between loneliness, depression and 

internet addiction (r ranged between + 

0.273 and +0.396) while regression 

analysis predicted depression and 

internet addiction (Demir and Kutlu, 

2017). 

Kumar et al. carried out correlation and 

regression studies in mango trees 

(Mangifera indica L.) to establish a 

relationship between growth, leaf 

nutrient content, fruit yield, and quality 

attributes analyses indicated variability 

in fruit yield due to leaf nutrient 

contents and tree volume to the extent 

of 66–73% and 35–68% in high and 

low productive orchards, respectively 

(Kumar et al., 2013).  

Oludairo et al. reported positive strong 

relationship between the temperature 

and pH of water samples from 3 local 

government in Kwara State and 

predicted the pH of water at 6 different 

temperatures using regression equation 

line (Oludairo et al., 2020). 

Other researchers reported the use of 

correlation and regression in the 

comparison of different matrices and 

prediction making (Bailey et al., 2000; 

Knight et al., 2006; Nagata et al., 2009; 

Oren et al., 2014; Zhao and Li, 2014; 

McCambridge et al., 2014; Haberman 

et al., 2015; Carrol and Schuster, 2015). 
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The regression correlation analysis was 

performed to investigate the effect of 

rainfall on surface air pollutants. The 

concentration of air pollutants are 

found to decrease with increase of 

rainfall. Most of the pollutants in this 

study showed statistically significant 
negative correlations between their 

concentrations and rainfall (Sharma and 

Sharma, 2018). 

Linear regression methods try to 

determine the best linear relationship 

between data points while correlation 

coefficients assess the association (as 

opposed to agreement) between the two 

methods. Linear regression and 

correlation play an important part in the 

interpretation of quantitative method 

comparison studies. Their major 

strength is that they are widely known 

and as a result both are employed in the 

vast majority of method comparison 

studies (Twoney and Krol, 2008). 

Correlation and regression analyses 

have been used by researchers in the 

determination of relationships between 

variables in addition to prediction of the 

values of ‘y’ variable based on known 
of fixed values of the explanatory 

variables (Fechete and Nedelcu, 2014).  

Regression analysis have been 

particularly found to be of immense 

importance in epidemiological studies 

(Rigby, 2000; Bhaskaran et al., 2013). 

Correlation and regression are credible 

tools for use in making projections and 

informed decisions and predictions. 

The statistic could be used to 

scientifically establish the nature and 

strength of the relationship between 

variables. They give reliable statistical 

figures on which present and future 

actions can be taken. This is especially 

so in epidemiological researches where 

the nature and strength of different 

variables may need to be determined 

and where large amount of data may be 

involved. Different probable scenarios 

could also be simulated with regression 

statistics to arrive at figures that could 

be useful in future planning, budgeting, 

training and other level of preparedness 

especially in the area of disease 

prevention.  
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