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 The study assessed the effect of nominal data usage on educational statistics 
test (EST). Determining the difference in EST mean scores performances; 
difference in terms of EST expenses incurred between control and experimental 
groups were among the objectives of the study. Post-only, nonequivalent control 
group design was adopted. The population of the study consisted of 778 
undergraduate students from Faculty of Technology Education, Abubakar 
Tafawa Balewa University, Bauchi, Nigeria. Proportional sampling technique was 
used to select 260 (114 science education, and 146 vocational technology 
education) students. EST items were developed for the control group, validated 
and used for the data collection while for the experimental group, student’s 
identification number was used in forming the EST items, in addition to 
observation of student behavior during the test. Inter-rater reliability coefficient 
of 0.74 was established for the EST instrument for the experimental group. 
Hypothesis was formulated and tested at α=0.05 level of significance. The data 
obtained were analyzed using mean and standard deviation, and Analysis of 
Covariance (ANCOVA). Findings from the study show difference in the EST mean 
scores between the control and the experimental groups but the difference was 
not statistically significant [F(0.325)=0.569, ρ>0.05). It was also observed from 
marked scripts of the experimental group that malpractice associated with 
continuous assessment test was completely eradicated. Uses of student’s 
identification number, in forming EST questions was the recommendation made 
from the study. 
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INTRODUCTION 
 
Assessment is the process of gathering information for 
the purpose of decision making whose   quality depends 
on the quality of the teachers’ (Yusuf, 2014). Continuous 
assessment (CA) refers to the assessment of a student’s 
performance throughout the duration of a course rather 
than relying on an examination at the end of it (CITE, 
2014). Lecturers in higher institutions of learning like 
secondary school teachers have to assess students in 
terms of CA and end of semester examination to give the 
sum total score of student’s performance. Anikweze 
(2014) urged teachers to be innovative to improve 
assessment.  

There has been an  increase  in  student  population  in 

the departments of education in universities in Nigeria. 
Aliyu (2010) observed that, an over expansion of 
students enrolment has outstripped the approved annual 
growth rates for all universities, polytechnics and colleges 
of education which are also tertiary institutions. Often 
such increases have occurred in areas of less man power 
needs of which educational statistics is not an exception. 
Educational Statistics is one of the compulsory course 
undergraduate students in Education had to undertake. 
Its importance could not be overemphasized as it is the 
key foundation at undergraduate level for the under-
standing and analysis of research work findings for the 
undergraduate project work. Tishkovskaya and Lancaster 



 

 

 
 
 
 
(2012) advocates the need for attainment approaches to 
assessment in educational statistics to cope with current 
student’s over-enrolment. Although literature in the field 
of assessment practices in schools had documented 
among the goals of CA to include improvement on both 
validity and reliability of the result  of student performance 
on tests and exercises; helping students to develop 
effective learning  and work habits;  assessing learners 
on what has been taught; monitor learning progress on 
both part of the instructor and learners through providing 
suitable opportunities in the classroom to students to 
demonstrate their understanding of what they learnt so 
that proper feedback can be realized (Plessis et al., 2003; 
Quansah, 2005; Asure and Ogidi, 2014); the problems 
associated with CA  which includes lack of compe-
tences, proper guidelines, uniformity in standards in 
different schools, focus on measuring cognitive 
attainment only, malpractices, and tension between the 
summative and formative purposes of CA (Eimann, 2010; 
Ahukanna, 2011; Bernard and Emmanuel, 2012; Samson 
and Marongwe, 2013; Modupe and Sunday, 2015). The 
goals and the problems of CA administrative challenges 
were acknowledged.  

Yet, there is need for an innovative strategy through the 
usage of nominal data to cope with the problems of CA 
test administration challenges especially in compulsory 
courses like Educational Statistics were lecturer student 
ratio stood at 1:750 as in the Department of Education 
Foundation (DEF), Abubakar Tafawa Balewa University, 
Bauchi.  

Literature classifies nominal data into mutually 
exclusive, non-exhausting categories in which  neither 
order nor ranking can be imposed on the data; data 
merely used for classification, identification and labeling; 
categorical; data and numbers that are simply used as 
identifiers or names to represent a nominal scale of 
measurement (Blumann, 2010; Odinko, 2014; Woolf, 
2015). Nominal data is used in schools and other 
institutions of learning for identification of student’s 
through the uses of identification or matriculation number 
which is just meant for identification of student. Student’s 
identification or matriculation number is unique no matter 
the students’ population. If each student has unique 
identification number, in comparison with human thumb 
print which is unique. The need arises for the researchers 
in the field of educational evaluation in schools to come 
up with an innovation  in mode of CA test practices that 
make use of student identification number in forming EST 
questions in courses related to numerical computations  
such as mathematics, business education, statistics, 
educational statistics just to mentioned a few. In view of 
this, the study examined the effect of nominal data usage 
on EST.  

Specifically, the study was aimed at determining: 
 

i. Difference in EST mean scores  performances  between 
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 control and experimental groups; 

ii. Difference in terms of EST financial expenses  incurred; 
iii. Extent of compliance to exam ethics (punctuality,  mal-

practice and invigilation/marking boredom) between 
control and experimental groups. 

 
The following research questions guided the study. 
 

i. What is the difference in EST mean score performance 
between control and experimental groups? 

ii. What is the difference in terms of EST financial 
expenses incurred between control and experimental 
groups? 

iii.  What is the extent of compliance to exam ethics 
(punctuality, malpractice and invigilation boredom)? 

 
The following research hypothesis was tested at α = 0.05 
level of significance. 
 
Ho: There will be no significance difference in EST mean 
score performance between control and experimental 
groups. 
 
 
METHODOLOGY 
 
Post-only non-equivalent control group design was 
adopted as the design of the study. In the design, there 
were two groups which were composed on the basis of 
using intact groups which are selected departments used 
for the study. Vocational and Technology Education 
(VTE) and Science Education (Sci. Ed) with no pretest 
administered to any of the groups in the design. 
Furthermore, the control group does not receive any 
treatment.  

The population of the study was made up of 778 (341 
Science Education and 437 Vocational and Technology 
Education) undergraduate (level 300) students. The 
population was characterized by both male and female 
students whose average age stood at 25 years. The 
students’ population (778) spread over Science 
Education and Vocational and Technology Education 
departments from Faculty of Technology Education, 
Abubakar Tafawa Balewa University, Bauchi. The 
Science Education (Sci. Ed) Department runs programs 
leading to the award of Bachelor of Science Education 
(BSc. Ed) in Mathematics, Physics, Chemistry, Biology, 
Computer science or Library science. While the 
department of VTE runs programs that lead to the award 
of degree in Bachelor of Vocational Technology 
Education (B. Ed. Tech) in Building, Business, Electrical 
and Electronics, Woodwork, Mental work or Agriculture 
Science. Proportional sampling technique using computer 
generated numbers was used to select 260 students (114 
from Sci. Ed, and 146 from VTE). The proportion for each 
department was  obtained  using  number  of  students  in
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Table 1. Illustration using 16/2016/u/6 as student identification number on the chalk board for the experimental group. 
 

Class interval 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 

Frequency 20 16 02 61 36 63 63 36 58 31 
                                                   

 

Time allowed 20 minutes. 
 
 
 

Table 2. Control group question. 
 

Class interval 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 

Frequency 12 17 05 34 26 53 33 46 28 21 
 

Time allowed 20 minutes. 
 
 
 
each department multiple by the sample to be used 
divided by 778 (the total population of the students). EST 
items were developed for the control group, validated by 
the most senior lecturer in Educational Statistics and 
used for the data collection. While for the experimental 
group student’s identification number was used in forming 
the EST items. Four lecturers from the DEF assisted in 
marking the scripts. Inter-rater reliability coefficient of 
0.74 was established for the experimental group EST 
items.  

Abubakar Tafawa Balewa University, Bauchi student 
registration number is of the form 16/20163/U or D/6. The 
first  number (2 digits) represent the current year of 
student enrollment, the last digits stands for the faculty of 
Education, while the 5 digits numbers in the mid of the 
separate slash represent student identification number 
which is unique. Students were required to use their 
registration numbers in generating the frequency table 
using class interval of 5. 
 
 
Experiment procedure 
 
The learning requirement and the instructional designs of 
the two groups were similar. However, the mode of EST 
test format for the two groups’ differs. The control group 
was given EST using the traditional test format while the 
experimental group was instructed to generate the 
frequency for the given class interval using their 
registration numbers under the following instructional 
steps. 
 
i. Using raw 2, write the first two digits numbers of your 

registration number columns 1 and 2 (as in Step i from 
Table 1). 

ii. Using raw 2, inter-change the generated digits 
numbers to form another numbers in column 3 and 4  
(as in Step ii from Table 1). 

iii. Using row 2, add Column 1 and column 2, and write 
the result in column 5 (as in Step iii From Table 1). 

iv. Using row 2, add column 3 and column 4, and write  
the result in column 6 (as in Step iii from Table 1). 

v. Interchange the number in column 5 and write it in 
column 7 (as in Step iv from Table 1). 

vi. Interchange the number in column 6 and write it in 
column 8 (as in Step iv from Table 1). 

vii. Subtract five from column 7 and write the result in 
column 9 (as in Step v from Table 1). 

viii. Subtract five from column 8 and write the result in 
column 10 (as in Step v from Table 1). 

ix. Count the number of rows and column you have (2 
rows and 10 columns as in Table 1).  

 

Question: Using the class interval and frequency 
generated from your identification number compute the 
coefficient of variation (CV) of the data. Hint use the 
formula: 
 

CV = Mean ÷ SD × 100%.  
 

Question: Compute the CV of the data in Table 1. Hint 
use the formula: 
 

CV = Mean ÷ SD × 100%.  
 

The experimental process was completed by 
administering the EST question as illustrated in Tables 1 
and 2 to the control group at the end of the 2 weeks, 
following the end of the lecture activities. The duration for 
the test was 20 min for both groups. The administration 
and collection of the instruments was done by the 
researcher and the help of research assistants. Data was 
analyzed using mean and standard deviation, Analysis of 
Covariance (ANCOVA). Marking scheme (scored over 
15) was developed and validated by the senior lecturer in 
educational statistics from the DEF. The marking scheme 
was used to mark the scripts for  both  (experimental  and

Step i       Step ii                Step iii       Step iv               Step v 
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Table 3. Summary of control and experimental groups scores. 
 

Group N Mean Standard deviation 

Control 114 8.15 2.278 

Experimental 146 8.30 2.022 

Total 260 16.54 4.300 
 
 
 

Table 4. Tests of between-subjects effects. 
 

Dependent variable: Score 
df Mean square F Significance Partial Eta squared 

Source Type I sum of squares 

Corrected model 1.484
a
 1 1.484 0.325 0.569 0.001 

Intercept 17630.312 1 17630.312 3.857E3 0.000 0.937 

Group 1.484 1 1.484 0.325 0.569 0.001 

Error 1179.205 258 4.571    

Total 18811.000 260     

Corrected total 1180.688 259     
 
a
, R-squared = 0.001 (Adjusted R-squared = -0.003). 

 
 
 

control) groups. 
 
 

RESULTS 
 

Results obtained from the data were tabulated and 
hypotheses tested are presented below. The scores for 
each group were analyzed using Statistical Package for 
the Social Sciences (SPSS). Table 3 shows the summary 
of scores obtained and Table 4, the ANCOVA results. 
From Table 3, Mean=8.15 and Standard deviation=2.278; 
and Mean=8.30 and Standard deviation=2.022; these 
were obtained from control and experimental groups 
respectively.  

Table 4 shows the summary of ANCOVA computed 
between CA scores of Control and Experimental groups. 
F=0.325, ρ=0.569 at α = 0.05 level of significance. 
There was no significant difference in EST mean scores 
performances between control and experimental groups. 

Also, no production cost of the questions for the 
experimental group as compared with the production cost 
of the control group. This was obtained from the DEF 
examination office in charge of productions of question 
papers. The production cost of the question papers for 
the control group stood at N20.00 per student as 
obtained from DEF examination office in charge of 
productions of question papers. 

Information obtained from each invigilator comment 
shows that the administration of the EST for the 
experimental group was easier (as student concentrate 
on distinct question) when compared to the control group.  

On the research question (iii) what is the extent of  
compliance to exam ethics (punctuality, malpractice and 
invigilation  boredom)  the  following  findings  were   also 

made through observation and reports by those who 
marked the scripts and the invigilators as well. 

It was observed from scripts marked for the 
experimental group, malpractice associated with CA was 
completely eradicated. The control group scripts content 
were characterized by various forms of malpractice such 
as common and similar mistakes, final answer emanating 
without the details of the working steps. Indeed, this 
revealed an indication of cheating during the test in spite 
of the present of invigilators. 

Student response on the question from the 
experimental group enhances positive effects on 
diagnostic feedback to be given to individual student by 
the course lecturer. Also, it assisted in evaluating 
student’s level of attendance to lectures as those who 
scored low marks were having poor attendance to 
lectures as compared with student’s attendance record 
for lectures. However, the marking was tedious and 
demanding for the experimental group. 
 
 

DISCUSSION 
 

In discussion the results from the study, certain limitation 
such as the extent to which EST result using the 
innovative nominal data predicts student end of semester 
examination score must be acknowledged.  

Tables 1 and 2 were used to generate the data for 
control and experimental groups. Result from Table 3 
shows the summary of the EST mean scores of both 
control and experimental groups. From the results, 
Mean=8.15, SD=2.28; and Mean=8.30, SD=2.02 were 
found for the control and the experimental groups, 
respectively.  However,   these   difference   in   the   EST 
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mean scores between the two groups was not statistically 
significant [F(0.325)=0.569, ρ>0.05] as revealed from 
Table 4. Thus, the Ho was not rejected at α = 0.05 level of 
significance. It shows that even though the EST mean 
score for the experimental group is higher, and Standard 
deviation better than that of the control group, the groups 
do not differ on their performances. However, the findings 
is in agreement with similar study of Yusuf et al. (2015) 
who observed no correlation between the teacher  
continuous assessment test (TCAT) and innovative 
continuous assessment test (ICAT).  

Findings from overt observation of student behavior 
during the administration of the EST revealed that the 
administration of the test to the experimental group was 
easier (as student‘s concentrate on distinct question) 
when compared to the control group. The implication of 
this is that it would ease the boredom associated with 
invigilating a large group of students.  

To achieve objective (ii) of the study, the research 
question which states what is difference in terms of EST 
expenses incurred between control and experimental 
group was answered. Observation before, during and 
after the marking of the scripts for both groups revealed 
that no production cost was encountered on the process 
of test production for the experimental group. While the 
production cost for the control group stood at N20.00 per 
student.  

The objective (iii) of the study which seeks to determine 
the extent of compliance to exam ethics between control 
and experimental groups revealed that malpractice 
associated with EST was completely eradicated with the 
experimental group. While the scripts from the control 
group shows some elements of various forms of test 
malpractice such as common and similar mistakes and 
final answer emanating without the details of working 
steps. Indeed, this revealed an indication of cheating 
during the test by some students’ despite the presence of 
the invigilators. Although it was observed that, the 
marking of the scripts of the experimental group was 
tedious and time demanding. However, the outcomes of 
the experimental group results assist in knowing the level 
of student’s attendance to lectures. Also, the marked 
scripts of the experimental group enhance effects on 
diagnostic feedback to be given by the course lecturer. 
The experimental group scripts also show the level of 
individual student’s attendance to lectures. Those who 
were not regular in lecture attendance could not do the 
last aspect of the question. 
 
 
Conclusion 
 
The use of student’s identification number is an 
innovative strategy that hoped to find solutions that could 
minimize administrative problems associated with CA 
practices  in  compulsory  courses  related   to   numerical 

 
 
 
 
computations. Although, finding from the study shows no 
significant difference on EST mean score performances 
between the control and experimental groups. However, 
observation during the conduct and after marking of the 
EST scripts of both groups under study revealed that the 
usage of student’s identification number in setting EST 
questions has advantages over the traditional method of 
setting a unique (numeric) test item to be answered by all 
students. With the   innovative strategy of using nominal 
data to set educational statistics and others numeric 
related courses it would eased the stakeholders 
concerned on the problems associated with cost of 
administering test in compulsory courses. 
 
 
RECOMMENDATIONS 
 
The recommendations made from the study is that 
student’s identification number should be used in forming 
EST questions. Also, similar study should be carried out 
to further affirm this recommendation. 
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