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ABSTRACT: This study investigated into the relationship between students’ performance in item independent and 
item dependent tests in senior secondary school biology in Enugu North Local Government of Enugu State. A 
sample of 180 SS II students was drawn from four SS in Enugu North Local Government Area of Enugu State using 
simple random sampling technique. Two research questions were asked and two research hypotheses were 
formulated and tested at 0.05 level of significance. The instruments for data collection were biology item 
independent test (BIIT) and biology item dependent test (BIDT) which were ten items each. The reliability 
coefficients of (BIIT) and (BIDT) were computed as 0.78 and 0.81 respectively using Kuder-Richardson K-R20 
formula. The result of the study shows that there is a high positive relationship between students’ (BIIT) and (BIDT) 
in biology. It was also found that there was an inverse relationship between male and female students in their 
performance in (BIIT) and (BIDT) biology. It is recommended that teachers should be encouraged to construct test 
item on (BIIT) and (BIDT) for biology students.  
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I. INTRODUCTION  

 

The performance of students in biology has consistently been reported as falling below the expectation of 
stakeholders in education. According to the Nigeria Examinations Committee (NEC) of the West African 
Examinations Council (WAEC), this mass failure has become a source of worry to parents, Nigerians and the 
examination bodies [1]. Moreover, credit pass in biology is one of the prerequisite for admission into tertiary 
institutions especially in the field of science and medicine which are springboard for national development [2] In 
view of the critical role of biology in every facet of human endeavor biology educators have continued to make 
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concerted effort to unravel the root causes in order to proffer possible solutions by using appropriate test instruments 
in biology such as item independent and item dependent tests. 

Empirical evidence abound that some of the problems of low performance in biology are dearth of basic 
evaluation techniques or instruments, students’ attitudes among others, [1],[2]. The communiqué issued by Nigeria 
Examinations Committee stated that one root cause of students’ failure in biology is poor command of the use of 
biological terms as well as disregard for correct interpretation of questions before attempting them [1]. 

One area that is often neglected by researchers in discussing students’ problems in biology performance is 
the students’ inability to answer questions on item independent and item dependent tests. Most often, researchers 
focus their attention on relationship between students’ performance in essay and practical tests in biology without 
much regard for item independent and item dependent tests in biology [3]. Biology as a subject has its own 
terminology which students are to read and interpret in its context before proffering solution. Lack of these abilities 
might contribute to the students’ low performance in the subject. Thus, the researcher attempt to investigate the 
relationship between item independent and item dependent tests in biology which constitute a high percentage of test 
items in biology examinations. 

In item independent tests, each item must stand alone as a specific measure of proficiency. Test items should be 
independent of all other test items and not disclosed information about any other item in the exam. They should not 
depend on other test items for information. 

Statistical test theories make the test data assumption known as local independence. This means that an examinee’s 
response on any particular test items is unaffected and statistically independent from a response to any other item. 
Local independent presumes that an examinee approaches each test item as a new problem without any information 
gained from responding to any other test item. When the local independence assumption is violated, proper test 
score interpretations fail.  

If an item relates to another, it should be tracked. This ensures that the items are not presented on the same form of 
an examination since it is a redundant measure of proficiency. When items measure the same information, they are 
referred to as: Variants, or clones, which are defined as an item that covers the same content area as another item, 
although it maybe worded differently and may have different distracters. A variant may reserve stem content with 
response option content. 

Clone- nearly identical questioning and has nearly identical distracters that may be in a different order. 

Another item type that should be tracked so that it doesn’t get into an examination with other test items is known as 
a discloser. This item really should not exist in test items since it never provided information that answers other 
questions. 

A Discloser is an item that “gives away” or “discloses” information that another test item can use successfully to 
answer its question; this type of items aid an examinee in choosing the correct option. 

According to [4], there is a high positive correlation between item independent tests and students’ academic 
performance in biology. Also, [4] reported that high confidence is a strong predictor of high performance in 
academic activities. Again, [5] reported that 56% of the variance in students’ performance in biology can be 
explained by students’ knowledge of item independent and item dependent tests in biology. Similarly, [6] in [7] 
stated that poor academic proficiency in terminology in biology can impede biology learning. 
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 [8] in a study on gender and academic achievement reported gender difference in pupils and students in 
achievement in item independent and item dependent tests. From [8], female pupils outperformed their male 
counterparts in item independent than item dependent tests. Their reports also revealed that in International Aptitude 
Test administered to 35 countries for forty pupils, girls were reported to achieve higher score both in Mathematics 
and biology. However, they reported that boys began to perform better than girls in item independent biology and 
related courses while the girls continue to exhibit higher ability throughout high school in item dependent tests. 

 In a study, [9] reported inverse relation between the sex differences in mathematics and biology. The report 
indicated that the sex difference in mathematics was largest and the sex difference in biology smallest. The position 
contradicts the premise that a good biologist has the potential of achieving higher in the subject content area. This 
poses a critical challenge for educators and policy makers who might wish to eliminate such differences. 

 In a national assessment of learning achievement of primary four pupils in Nigeria, [10] reported 
differences between students’ achievement in Numeracy and Literacy tests on various strata. On gender, they 
reported significant difference between boys and girls on numeracy test in favour of boys while in biology 
component of the literacy test, the girls were better biologist. A cursory look at the result shows that good 
knowledge of biology did not translate to good performance in Numeracy test. The result also showed that there was 
a significant difference between the mean achievement scores in worded and non-worded mathematics problems 
with pupil achieving higher mean score in non-worded problems. 

 In pursuit of improving students’ achievement in biology, much attention has been given to teaching 
methods, teacher and student factors and assessment problems among others but not much has been done in area of 
comparing item independent and item dependent tests in biology achievement especially in developing countries. It 
is in this context that the researcher attempts to examine the relationship between item independent and item 
dependent tests in biology. This is prompted by comments made by Chief Examiner’s Report on students’ problems 
in the 2014 May/June West African Senior School Certificate Examination. According to the report, many students 
were weak in item independent and item dependent tests in biology. Could the students’ weakness in biology be 
attributed to their inability to answer questions on item independent and item dependent tests in biology? Thus, this 
study investigated into the relationship between students’ performance in item independent and item dependent tests 
in Senior Secondary School Biology in Enugu North Local Government Area of Enugu State. 

Evaluation instrument is considered a gate way to teaching and learning. It is reported that good evaluation 
instrument may be a pre-requisite in assessing educational objectives. Teachers are expected to develop good 
evaluation instruments for the learners at both primary and secondary school levels. This is to enrich their 
knowledge and the problem of answering questions especially on biology topics may be confronted in examination. 

 However, examiners complained about the poor performance of the students especially on biology topics 
that are on item independent and item dependent. Could the poor performance of the students be attributed to their 
weak understanding of topics on item independent and item dependent tests? Is there relationship between students’ 
performance in item independent and item dependent tests in Senior Secondary School Biology? This study 
therefore, investigated into the relationship between students’ performance in item independent and item dependent 
tests in senior secondary school biology in Enugu North Local Government of Enugu State. Also, the study 
examined the male and female students’ performance in item independent and item dependent tests in senior 
secondary school biology. 

 The purpose of the study is to determine the relationship between students’ performance in item 
independent and item dependent tests in senior secondary school biology. Specifically, the study: 
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1. Examined the relationship between students’ performance in item independent test (BIIT) and item dependent test 
(BIDT)   in biology. 

2. Determined mean differences between male and female students in item independent test (BIIT) and item 
dependent test (BIDT)   in biology. 

 

The following research questions provided guide to the study: 

1 What is the relationship between the students’ performance in item independent test (BIIT) and item dependent 
test (BIDT)   in biology? 

2. What are the mean differences between male and female students’ in item independent test (BIIT) and item 
dependent test (BIDT)   in biology? 

 

The following hypotheses were formulated and tested at 5% level of significance: 

1. There is no significant relationship between the students’ performance in item independent test (BIIT) and item 
dependent test (BIDT) in biology. 

2 There is no significant difference between the mean achievement scores of the male and female students’ 
performance in item independent test (BIIT) and item dependent test (BIDT) in biology. 

 

II. RESEARCH METHOD  

 

 The study employed ex-post facto design since the independent variable, item independent test (BIIT) and 
item dependent test (BIDT) has already been answered and could not be manipulated. A sample of 180 students 
randomly drawn from four senior secondary schools in Enugu North Local Government Area of Enugu State 
participated in the study. A class from each of the schools was randomly drawn using simple random sampling 
technique (balloting without replacement). 

 The item independent test (BIIT) and item dependent test (BIDT) were validated by two biology experts 
and one expert in measurement and evaluation all in the Science and Computer Education Department of Enugu 
State University of Science and Technology. The suggestions made were considered in the final test blueprints that 
were administered to the students. To establish the reliability of the instruments, the instruments were trial tested on 
30 students in a school outside the area (Anambra State) of study. The reliabilities of the two instruments were 
computed using Kuder-Richardson K-R20. Thus, the BIIT has a reliability coefficient of 0.78 while (BIDT) was 
0.81. 
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 The product moment correlation coefficient was used to answer research question one while means and 
standard deviation were used to answer research question two. Also, hypothesis one was tested by converting the r 
value to t-transform while hypothesis two was tested by using t-test statistic 

 

III. RESULT AND DISCUSSION 

 

3.1.1 Research Question one:  what is the relationship between the students’ performance in item independent test 
(BIIT) and item dependent test (BIDT)   in biology? 

The PMCC and t-transform were computed and presented in Table 1. 

Table1. Summary of Means, Variance, Correlation Coefficient(r) and t-Transform values 

Test Mean Variance N R tcal tcritical Remark 
BIIT 16.2 6.92 180 0.85 305.14 1.96 H01 rejected 

(BIDT 18.5 3.61 180     
 

From Table 1, the correlation coefficient computed was 0.85. This indicates that students’ performance in BIIT and 
BIDT are positively related. That is, students who achieved high in the item independent test (BIIT) achieved higher 
scores in BIDT. 

3.1.2 Hypothesis One: There is no significant relationship between the students’ performance in item independent 
test (BIIT) and item dependent test (BIDT)   in biology? 

 Also from Table 1, the value of r-value was transformed to t-value. The t-calculated value of 305.14 is 
greater than the t-critical value of 1.96. Thus, the null hypothesis is rejected at 0.05 level of significance. That is, the 
relationship between students’ performance in item independent test (BIIT) and item dependent test (BIDT)    is 
statistically significant. 

3.2.1 Research Question Two: What are the mean differences between male and female students’ in item 
independent test (BIIT) and item dependent test (BIDT) in biology? 

 The means and standard deviation were calculated to answer the question while the t-test was used to test 
the hypothesis. The result is presented in Table 2.  

Table 2: Means, Standard Deviation (S.D), Mean Difference (M.D) and t-test on Male and Female 
Students’ Achievement in BIIT and BIDT. 

Test Male Female    
 Mean S.D. Mean S.D. M.D Df Tcal 

BIIT 13.8 2.8 15.0 2.1 -1.2 178 -2.48 
BIDT 19.3 1.5 17.6 2.3 1.7 178 5.80 
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From Table 2, the result shows that the mean achievement score of female students is lower than the male students 
in BIIT. Also, the mean achievement score in BIDT of male students is higher than the female students. The mean 
difference of male and female students in biology BIIT and BIDT achievement test are -1.2 and 1.7 respectively. 
This implies that the female students are better BIIT reader than the male students. 

3.2.2. Hypothesis Two: There is no significant difference between the mean scores of the male and female students’ 
performance in item independent test (BIIT) and item dependent test (BIDT) in biology. 

Furthermore, the result in Table 2 shows that the difference between the mean achievement scores of male and 
female students in item independent test (BIIT) and item dependent test (BIDT) in biology is statistically significant 
as the absolute value of t-calculated, -2.45, is greater than the t-value, 1.96 at 0.05 level of significance with degree 
of freedom, 178. Again, the difference between the mean achievement scores of male and female students in item 
independent test (BIIT) and item dependent test (BIDT) in biology is statistically significant. Thus, the null 
hypothesis is rejected. That is, the difference between the mean achievement scores of male and female students in 
both BIIT and BIDT are statistically significant. 

 

IV. DISCUSSIONS  

 

The result in Table 1 showed that there is a high positive correlation between the students’ achievement in item 
independent test (BIIT) and item dependent test (BIDT) in biology. Also, the difference between the students mean 
achievement scores in BIIT and BIDT is statistically significant. The implication of this result is that students who 
achieved high scores in the item independent test (BIIT) also achieved high scores in mathematics item dependent 
test (BIDT). This result supports earlier results which reported that good evaluation technique is a predictor if high 
achievement in the subject content [4] Also, the finding support the position of [11] who stated that good evaluation 
technique can influence students’ performance in biology. It is worth nothing that other possible factors such as 
intellectual maturity teacher factor may contribute to differences in achievement besides good evaluation technique.  

Furthermore, result in table 2 indicated that the female student achieved higher mean score more in BIIT than the 
male students.  This agrees with the findings of [8] and [10].  However, the result in table 2 showed that male 
students performed better in BIDT than the female students agrees with result of [9] who reported inverse 
relationship of male and female students in mathematics and reading tests.  This result on the other hand is a 
contradiction to earlier position that item independent test (BIIT) and item dependent test (BIDT) predicts high 
achievement in biology content.  This implies that there could be other reasons responsible for female students’ low 
achievement in biology which the researcher may describe as ‘Bio-phobia’ that is more associated with female 
students as they grow in the academic ladder.      
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V. CONCLUSIONS 

 

There is a high positive correlation between the students’ achievement in item independent test (BIIT) and item 
dependent test (BIDT) in biology 

Students who achieved high scores in the item independent test (BIIT) also achieved high scores in mathematics 
item dependent test (BIDT). The female student achieved higher mean score more in BIIT than the male students. 

 

VI. RECOMMENDATIONS 

 

On the basis of findings of this study, the following recommendations were made;   

1. Teacher should construct items on item independent test (BIIT) and item dependent test (BIDT).  

2. The assessment of students in biology should incorporate item independent test (BIIT) and item dependent 
test (BIDT) in all the level of education in order to improve their performance in biology. 
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