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Abstract 
The purpose of this study was to determine the content validity of the Senior 
School Certificate Examination (SSCE) May/June questions in Biology 
from 2004 - 2008. Four research questions were generated and answered for 
the purpose of the study and two hypotheses were formulated and tested. 
The data used in (he study were obtained from the curriculum for Biology 
and the Senior School Certificate Examination questions in Biology. The 
cognitive domain of Bloom's Taxonomy of Educational Objectives was 
used in classifying the performance objectives and the questions involved in 
the study. Simple percentage was used in answering the four research 
questions while chi-square analysis was used in testing the two hypotheses at 
0.05 alpha level of significance and degree of freedom of one. The results 
obtained showed that there is a significant difference between the weight 
assigned to the topic in the curriculum and the weights assigned to them by 
the SSCE Biology Questions. On the basis of the findings, it was concluded 
that the Senior School Certificate Examination Questions in Biology over 
the period of 2004 - 2008 had a low content validity. 

Introduction 
Evaluation is defined as the process of making comparative valve judgment in order to select 

one programme, product or procedure in place of another. An all encompassing evaluation is one that 
embraces the three component parts of evaluation, namely; needs assessment, formative evaluation 
and summative evaluation, (Dike, 1998). Sharma (1997), defines evaluation as a systematic process of 
determining the extent to which educational objectives are achieved by the pupils. Evaluation 
provides information, which the teacher and policy makers use in making decision about the academic 
performance of pupils and educational programmes, (Onunkwo, 1990). 

One of the techniques used in evaluating the academic performance of learners is the 
achievement test such as the senior school certificate examinations. The score students obtain in an 
achievement test are supposed to be representative of the extent to which the characteristic being 
measured by the test is present in the testees. A score in an achievement test can only be meaningful and 
relevant if it actually represents the level of understanding and attainment of the testee in the tasks 
presented by the test items. The task posed by all the items of a test are supposed to reflect the entire 
topic and behavioral objectives which are expected to be covered in a subject by the students, 
proportionate to the time or period stipulated for each unit topic. In other words, the items of an 
achievement test should cover the scope of the topics in the syllabus or scheme of work and the 
behavioral objectives it purports to achieve, proportionally. Any test, which possesses this quality of 
adequate coverage of the content and behavioral objectives it intends to examine, is said to be content 
valid and very suitable for administration in this respect. 

Regarding this study, the Senior School Certificate Examination (SSCE) Questions in 
Biology are said to be valid in content if the questions make a fair coverage of the topics and the 
performance objectives emphasized in the syllabus for Biology. It is only with this that the students' 
achievement in Biology in the Senior School Certificate Examinations will be meaningful and 
relevant. 

Groulund (1971:6) defines content validity as "the extent to which a test measures a 
representative sample of the subject matter, content and the behavioral changes under consideration". 
It is very important that test items make a fair coverage of the subject matter contents because if few 
areas of the subject matter are consistently emphasized by the test items, the students will discover 
over a given few testing period by the examiners and consequently study only these areas for 
examination sake, while the other area not tested will be neglected. The implication of this is that 
students therefore study for examinations' sake and not to cover the topics in the syllabus. The overall 
objectives of the syllabus will be jeopardized.  Equally important is the absolute need for the items of a 
test to emphasize both the lower and the higher cognitive levels of the educational objectives. 

If they emphasize only the lower cognitive levels of knowledge and comprehension then the 



students are only tested for straight or simple recall or recognition of facts and principles and not for 
critical thinking. It is therefore relevant that the test items also emphasize the high cognitive level of 
application, analysis, synthesis and evaluation, so as to expose the students to critical thinking. It is 
only when questions from higher cognitive domain are asked students that they can develop critical 
and logical thinking, creativity and originality. It is then that student can understand scientific tasks, 
apply these facts in novel situations, analyze them into their components, synthesize them into new 
wholes and evaluate them. This emphasis on critical thinking, creativity and originality is in 
accordance with the provisions of the Federal Republic of Nigeria (FRN), (1981:16). Thus, there is 
need to determine the content validity of the Senior Secondary School Certificate Examination 
Questions in Biology. 

Statement of the Problem 
Logical thinking, creativity and originality which Biology attempts to offer is in consonance 

with the National Policy on Education. The report of the common wealth-planning seminar, held in 
Accra in 1973 as quoted in (Nwagu; 1985:7) recognized the importance of tests and tests results in 
educational and societal decisions, this report noted with deep regret that "there is a widespread 
feeling that many examinations are constricting, unreliable and unjust, prejudicing the development of 
more enlightened methods of education and stigmatizing as failure in life, those persons who may be 
failure only in their inability to master examination techniques". This reveals the need for determining 
the qualities of every examination with the aim of recommending the poor ones for improvement. The 
problem investigated in this study was the content validity of West African Examination Council 
(May/June) Senior School Certificate Examination (SSCE) Questions in Biology. 

Purpose of the Study 
The purpose of this study was the investigation of the extent to which the Senior School 

Certificate Examinations (May/June) questions in Biology proportionally distributed questions among 
the topics in the syllabus. The purpose of the study, specifically were; 
1. Identification of the weights assigned each topic in the Biology syllabus as they were stated in 

the scheme of work. 
2. Identification of The weights assigned to the various Biology topics in the syllabus in Senior 

School Certificate Examinations (May/June) questions. 
3. Identification of the weights assigned to the various levels of the cognitive domain in the 

Biology scheme of work. 
4. Identification of the weights assigned to the various levels of the cognitive domain in the 

Senior School Certificate (May/June) questions. 

Scope of the Study 
The students were delimited to the behavioral objectives, and Biology topics in the Senior 

School Biology scheme of work and the six levels of the cognitive domain as classified by Bloom 
(1956). The study investigated five years senior school certificate examination, (May/June) questions, 
that is 2004-2008. 

The study was delimited to the following: 
1. Content Validity 
2. Cognitive domain as classified by Bloom (1956) and 
3. Senior School Certificate Examination questions in Biology between 2004 - 2008. 

Significance of the Study 
The Study pointed out the discrepancy between what was tested in Senior School Certificate 

Examinations and what was stated in the Biology scheme of work. The study will be useful to 
Biology Teachers and curriculum planners, as it pointed out the topics in the syllabus that were over-
emphasized, under emphasized or ignored in the Senior School Certificate Examinations. The 
findings will be of use to West African Examinations Councils Examiners in setting questions that will 
cover the syllabus in Biology. 

Research Question 
The following research question were formulated to guide the study: 

1. What are the weights assigned to each topics in the Biology syllabus as they were stated in the 



Biology scheme of work? 
2. What are the weights assigned to the various topics under investigation in senior school 

certificates examination? 
3. What are the weights assigned to the various levels of cognitive domain in the Biology 

syllabus. 
4. What are the weights assigned to the various levels of cognitive domain in the Senior School 

Certificate Examination? 

Hypothesis 
The following null hypotheses were generated and tested at 0.05 level of Significance to make 

decisions on the issues investigated in the study 
1. There is no significant difference between the weights assigned to the Biology topics in the 

scheme of work and those assigned to them in the Senior School Certificate Examination 
(May/June) questions. 

2. There is no significant difference between the weights assigned to the various levels of the 
cognitive domain by the scheme of work and those assigned to them in Senior School 
Certificate Examination (May/June) questions. 

Research Design 
The study adopted descriptive survey design. It was a survey design in the sense that the study 

investigated the extent to which the S.S.C.E (May/June) proportionally distributed questions among 
the topics in the Biology syllabus. It further investigated the extent to which the S.S.C.E. (May/June) 
proportionally tested each level of the cognitive domain. 

Population 
The population of the study involved all the S.S.C.E (May/June) Biology questions from 2004 - 

2008. the essay and the objective questions were used. All the five question papers contained four 
hundred and forty seven (447) questions and all the questions were used as population of the study. 

Procedure for Data Collection 
The researcher assigned weight to the topic in the curriculum for Biology based on the 

emphasis the curriculum placed on each topic. This emphasis depends on how broad or voluminous a 
topic is, with respect to the number of weeks spent to teach each topic. The researcher adopted the 
provisions of the scheme of work on Biology for senior schools where weeks expected to teach each 
topic were specified. 

Thus the researcher calculated the number of weeks allotted to each topic by the scheme of 
work. The number of weeks assigned to a particular topic was converted to the proportion of the total 
number of weeks used in teaching all the topics in the curriculum, expressed in terms of the 447 
questions involved in the study. The obtained valve is then the expected weight of the topic required to 
be tested by the SSCE (May/June) Biology. 

The researcher also classified the entire behavioral objectives stated in the curriculum for 
Biology against the cognitive levels they tested. Thus, the sum of a particular cognitive level was 
converted to the proportion of the total number of all the cognitive levels emphasized in the 
curriculum, expressed in terms of the 447 questions involved in the study. The valve obtained is then 
taken as the expected weight of the cognitive level required to be tested by the SSCE (May/June) 
Biology. 

Finally, each question in the SSCE (May/June) Biology question papers was classified by the 
researcher against the particular level of cognitive domain it tested. The sum of a particular cognitive 
level is therefore the observed weight of that cognitive level tested by SSCE (May/June) Biology over the 
four years. 

Method of Data Analysis 
The research questions were answered with percentage while the hypotheses were tested with 

chi-square at 95% level of significance. 

Results 
The results are presented in line with the research questions and hypotheses of the study for the 

data analyses. 



Research Question One 
What are the weights assigned to each topic in the Biology syllabus as they were stated in 

Biology scheme of work? 
The data generated with this research question are tabulated in table 1. 

Table 1: Weights and Percentage Weight of Topics in Curriculum for Biology as weighted by the 
scheme of work. 

 

S/No Topic in Curriculum No of weeks used to teach 
the topic 

Weights of Topics Percentage Weight 
of Topic 

L Flowering plants 125 116 26% 
2. Invertebrates 90 84 19% 
3. Microorganisms 50 47 11% 
4. Mammals 80 74 17% 
5. Simple multicellular 

organisms 
55 51 11% 

6. Ecology 60 56 12% 
7. Genetics             

and Evolution 
20 19 4% 

 Total 480 447 100 

Research Question Two 
What weights were assigned to the various topics in the Curriculum for Biology in the Senior 

School Examinations (SSCE)? 
In response to this research question, the data of table 2 were generated; the analysis was done 

using percentage. 

Table 2: The Weights and Percentage Weights of the Topics in the Curriculum for Biology as 
Weighted in SSCE. 
S/No Topics Years, frequency and percentage weights of topics 

  2004 2005 2006 2007 2008 Total 
weight 

% Weight 

1. Flowering plants 18 20 24 20 19 101 25% 
2. Invertebrates 18 21 19 21 23 102 23% 
3. Microorganisms 18 12 8 15 13 56 11% 
4. Mammals 18 20 19 15 12 84 19% 
5. Simple 

Multicellular 
organisms 

11 7 9 9 7 43 10% 

6. Ecology 10 5 5 6 10 36 8% 
7. Genetics           

& Evolution 
6 4 5 4 6 25 6% 

 TOTAL 89 89 89 90 90 447 100 
 
Research Question Three 

What weights were assigned to the various levels of cognitive domain in the Curriculum for 
Biology? 
The data elicited from the research question are shown on table 3. The 
analysis was done using percentage. 

Table 3: Weights and Percentage Weights of the Various Levels of Cognitive Domain Stated in 
 

the Curriculum for Biology. 
Levels of Cognitive Domain 
S/No Topics Kn Comp. App. Ana. Syn. Eval. Total 
1. Flowering 0 20 20 0 0 0 40 
2. Invertebrates 0 5 0 20 5 0 30 



3. Microorganisms 0 15 0 0 0 0 15 
4. Mammals 5 5 10 0 0 0 20 
5. Simple       

Multicellular Organisms 
0 20 0 25 0 0 45 

6. Ecology 0 15 0 0 0 0 15 
7. Ecology 0 5 5 0 5 0 15 
 Total 5 85 35 45 10 0 180 
 Weights 12 211 87 112 25 0 447 
 % Weights 3 47 19 25 6 0 100 

Research Question Four 
What weights were assigned to the various levels of cognitive domain in SSCE (May/June) 

Biology? 

Table 4: Weights and Percentages Weights of the Various Cognitive Levels Tested in SSCE 
Biology 
Year Frequency and Percentage Weight of the Cognitive Domain  
~S/Nk
T 

Levels       of       
the cognitive domain 

2004 2005 2006 2007 2008 Total 
weight 

Percentage 
weight 

1. Knowledge 7 3 4 4 4 22 5% 
2. Comprehension 42 33 34 29 39 177 39% 
3. Application 20 19 24 22 18 103 23% 
4. Analysis 14 20 21 29 20 110 25% 
5. Synthesis 6 8 6 6 9 35 8% 
6. Evaluation 0 0 0 0 0 0 0% 
 Total      447 100 

Hypothesis One 
There is no significant difference (PO.05) between the weights assigned to the topics in the 

curriculum for Biology in scheme of work and those assigned to these topics in the senior school 
certificate examination (May/June) Biology questions. 

The hypothesis was tested with chi-square (x2) at 0.05 level of significance and degree of freedom 
(df) of 1. This is shown on table 5. 
Table 5: Weights Assigned to (lie Topics in the Curriculum for Biology in Scheme of Work and 
those Assigned to these Topics in the Senior School Certificate Examination. 

 

Note: E = Expected Frequency 
O = Observed Frequency 
Df = Degree of Freedom 



X2 cal = (O-E)2, x2 Crit = table valve al df (1), alpha level 0.05 

Hypothesis Two 
There is no significant difference (P<0.05) between the weights assigned to the various levels of 

cognitive domain in the Biology curriculum and those assigned to these cognitive levels in the SSCE 
(May/June) Biology questions, 

This hypothesis was tested with chi-square (x2) at 0.05 level of significance and df of 1. This is 
shown on table 6. 

Table  6:  Weights  Assigned to the  Various Levels  of Cognitive Domain  in  the 
Biology Curriculum 

 

Summary of Findings 
The analysis from tables one to six showed that the two hypotheses tested at 0.05 alpha level and 

df of I were rejected. Four of the topics, namely; invertebrates, microorganisms, mammals and genetics 
and Evolution were favoured; over - emphasized and three topics, namely; flowering plants, 
simple multicellular organisms and Ecology were disfavoured and under-emphasized in the SSCE 
(May/June) in the period under study, 2004 - 2008. 

The analyses also showed that three of the cognitive levels were over-emphasized (favoured), 
namely; knowledge, application and synthesis while two cognitive levels of comprehensive and 
analysis were under-emphasized, (disfavoured) in the SSCE (May/June) over the period, 2004 - 2008. 

Discussion of Findings 
The findings showed that SSCE did not maintain (he weights assigned to the topics in the 

Biology curriculum in the scheme of work. In other words, the SSCE assigned different weights 
accorded them in the scheme of work. The researcher tested the differences using chi-square analysis; the 
calculated valve was 17:62 while the table valve was 3.841. Consequently, the null hypothesis was rejected. 

Thus, there is a significant difference between the weights assigned to the topics in the Biology 
scheme of work and that assigned by SSCE (May/June). It is very likely that SSCE body did not use table 
of specifications in constructing the questions with which they have been examining the students for the 
five years under study. This showed that the SSCE (May/June) Biology questions had a very Sow content 
validity. This result corroborated with Nwana, (1965), Dike, (1987) and Egbuna, (1987) findings. In their 
respective studies, they confirmed that WAEC tests possessed low degree of content validity. They all 
attributed this low contents validity of SSCE tests to the fact that WAEC do not use test experts and table of 
specifications in constructing questions. 

Moreso, the findings showed that the SSCE failed to maintain the weights allotted to the various 
levels of cognitive domain in the curriculum and the weights accorded them by the SSCE. 

The difference was tested for significance using chi-square (x2) analysis at 0.05 level of 
significance at df of one. 

The calculated valve (x2) was 20.79, which is greater than the table valve of 3.841, hypothesis 2 
was rejected at 0.05 level of significance. Thus, there is a significant difference between the weights 
assigned to the various levels of cognitive domain in the curriculum and those assigned to them by the 



SSCE. This implies that the examiners of SSCE failed to distribute questions proportionally among the 
cognitive levels. The reason for this flaw is most likely because they did not make use of test blue print in 
constructing the questions with which they have been examining the students for the five years under 
study. As a result, they over-emphasized some cognitive levels while others are under-emphasized. 

This corroborated the first hypothesis and shows that the SSCE (May/June) Biology has a low 
content validity. 

Infact, several researchers such as Nwana, (1965) Nwankitii (1976), TJkeje, (1977) postulated that 
WAEC examination tests possessed low content validity. WAEC does not use table of specification 
and also did not use the services of tests experts in developing its questions. What the body does is to ask 
individual teachers on subject basis to set questions and send to the council. 

This explains why WAEC does not use table of specifications in setting its examinations since 
the subject teachers who construct these questions have been confirmed incapable of using table of 
specification, by studies. Okpala, (1974), Oladele, (1974), Uzoamaka, (1983), Iheghu, (1985) after their 
respective studies on teacher-made tests in their different areas, confirmed that the teacher-made tests 
lacked content validity. They attributed this to inability of teachers to use table of specification and test 
expects in preparing their tests. 

Recommendations 
The following recommendations are made from the findings: 

1. Designers of the curriculum for Biology should be encouraged to involve adequate weight on 
the higher level of the cognitive domain and less on lower level. The curriculum should be 
made open for constructive criticism and review frequently. 

2. The teachers should be encouraged to consistently and persistently maintain the emphases 
accorded the topics and various cognitive levels while teaching the students. 

3. The SSCE Examiners should desist from placing over-emphasis or under-emphasis on some 
topics and cognitive levels while setting their questions. 

 4. The state Ministry of Education should be advised to use the service of tests experts and  
  experienced Biology teachers in allocating duration of coverage to each topic in the Biology 
 Curriculum. 

 Conclusion 
 Based .on the findings, it was concluded that the Senior School Certificate Examinations (May/June) 
questions in Biology under study (2004 - 2008) has a very low degree of content validity. 
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