
 

1 
 

 
 
 
STUDENTS’ PRIOR KNOWLEDGE OF BEHAVIOURAL OBJECTIVES AND ACADEMIC 

ACHIEVEMENT IN SENIOR SCHOOL CHEMISTRY 
 

Patrick Chukwuemeka Igbojinwaekwu, Ph.D 
 
Abstract 

This study investigated, using quasi-experimental research design, the effect of prior 
knowledge of behavioural objectives on students’ academic achievement in chemistry at the 
Senior School level. The population was 300 Senior School Three (SS 3) students from Six 
randomly selected Secondary Schools in Oshimili North Local Government Area of Delta 
State. Each of the experimental and control groups had a population of 150 students. Both 
experimental and control groups had sample of 75 Chemistry Students each. Students in 
experimental and control groups were taught with prior knowledge of behavioural objectives 
and conventional lecture methods, respectively. One null hypothesis was formulated to guide 
the study. A validated and reliable tested instrument, Chemistry Achievement Test Items 
(CATI), was administered on the respondents. The results of the analysis showed that students 
in experimental group had higher academic achievement than those in control group. 
Implication of the study and recommendations were made to improve the performance of 
students in Senior School certificate chemistry examination. 

 
 Science at a time was considered and defined as an organized body of knowledge 
(Igbojinwaekwu, 2004). This type of definition makes science appear passive and as if all scientific 
discoveries, facts and ideas have been completed already (Ndu, Asun and Ainna, 1991). Ndu et al 
added that Science is dynamic, active and ever expanding; that science is a process or method of 
finding out or discovering our world; through the effort made in finding out, new knowledge is 
acquired and man therefore gain the skill of describing with increasing accuracy, the things which 
happen or exist in our environment. Conant (1951) in Urevbu (1990) defined science as an 
interconnected series of concepts and conceptual schemes that have developed as a result of 
experimentation and observation and are fruitful for further experimentation and observation. 
Supporting Conant’s assertion, Poper in Raimi, Bolaji and Babajide (2003) opined that Science 
consists of activities which culminate into a testable, falsifiable and verifiable body of knowledge. 
  
 White-field in Urevbu (1990) advanced two reasons for including Science in the school 
curriculum. According to him, the intrinsic justifications for science teaching in schools emphasize on 
the essential values of science as an education activity; values which are inherent in the nature of 
science rather than its role in the society. He summarized that the intrinsic justification for science 
teaching in schools includes: 

 
(i) motivation of the Citizens to explore the natural world. 
(ii) enabling the students to understand the processes of science and 
(iii) aiding the students to make empirical judgment. 

 
White-field added that the extrinsic justifications for science teaching came from the fact that 

the role of Science in the society and its utilitarian value cannot be overemphasized. These 
justifications are: 

i. improving scientific literacy of a nation, 
ii. aiding in economic advancement and 
iii. exposing science as a vocation. 

  
 Chemistry is one of the most important branches of science which inculcates scientific skills 
in her students. It deals generally with change, structure and properties of matter which surrounds us 
(Moses, 2011). Ababio (2005) defined Chemistry as a branch of pure science which deals with the 
composition, properties and use of matter. According to Igbojinwaekwu (2004) Chemistry is regarded 
as the central science, because hardly do we have any science or applied science course that does not 
require the knowledge of chemistry. In line with Igbojinwaekwu (2004), the Unified Tertiary 
Matriculation Examination (UTME) (2012) stated that students seeking admissions into Universities 
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to study courses like pharmacy, agricultural science, microbiology, nursing, geology, medicine, 
textiles, fine arts or visual art, clothing, food technology, engineering, laboratory technology, 
biochemistry, etc. require at least, a credit pass in Chemistry at the Senior School Certificate level. 
  
 The contribution of chemistry to societal industrial and economic sectors of the world in 
general and Nigeria in particular have been felt in all aspects of human life (Moses, 2011). Also, 
Offiah and Samuel (2008) stated that chemistry is at the core of every technology we enjoy today and 
that the power of chemical science is what creates an enabling infrastructure that delivers the food, 
medicines and materials which are the hallmarks of modern life. 
  
 Despite the importance of chemistry in all sphere of life, the performances of  students in the 
subject for the past 26 years have remained persistently low, discouraging, as well as disturbing and 
that this trend has posed a problem and concern to all stake-holders in education (Akpan, 1999, 
Ifeakor, 2007; Ifeakor, Njelita and Udogu, 2008). One of the factors that has been identified to be 
responsible for poor performance of students in chemistry is the teacher’s method/strategy of teaching 
(Obanya, 1985; Nzewi, 1990; Staver, 2003; Ogbonna, 2008; Akuezuilo and Chinweoke, 2009; 
Duyilemi, 2009). Nzewi (1990) opined that the way material is introduced has a great deal to do with 
students’ motivation and learning; carefully designed introductory activities can do a great deal to 
bridge a gap between what is known and what the students need to know. Ogenewede (2012) 
observed that, for effective teaching to take place, the teacher must stimulate, encourage and maintain 
active participation of students through the selection of appropriate teaching methods. He stressed that 
successful teaching does not depend only on the teachers mastery of the subject matter, but also the 
teaching method employed. It is on this basis that this study on students’ prior knowledge of 
behavioural objectives and academic achievement in Chemistry at Senior School Certificate Level is 
being conducted. 
  
 It is a common knowledge that teacher’s lesson note has its behavioural objectives. That is, 
those things the students should know by the end of the lesson. Also, modern text books have the 
behavioural objectives at the beginning of every chapter. Hartley and Davis (1979) pointed out that 
when students are exposed to the behavioural objectives of a concept before the commencement of a 
lesson on the same concept, it provides the students with a clear goal that can be used to organize 
learning activities, permits students to study more effectively and reduces the time wasted on 
irrelevances as well as provides a bench mark against which they can objectively evaluate their own 
progress. The exposure of students to the behavioural objectives of a concept before the 
commencement of a lesson is known as prior knowledge of behavioural objectives. The statement of 
problem is therefore stated thus: what is the effect of prior knowledge of behavioural objectives on 
Chemistry academic achievement at Senior School Certificate Level in Delta State capital Territory 
(DSCT)? 
 
Null Hypothesis 
 Ho1: There is no significant difference between the Mean Academic Achievement (MAA) of 

Students exposed to Prior knowledge of Behavioural Objectives Method (PKBOM) and their 
counterparts exposed to Conventional Lecture Method (CLM) in Senior School Chemistry 

 
Methodology 

The pretest-posttest control group quasi-experimental research design was adopted in 
conducting this study. This was because the study used intact classes where complete randomization 
was not possible. 

 
The population of this study was 600 Chemistry students in Senior Secondary 3 (SS 3) from 

12 Secondary Schools in DSCT. Six Secondary Schools were randomly assigned to both experimental 
and control groups. The populations of the experimental and control groups were 300 and another 300 
SS 3 Chemistry students, respectively. The sample of this study was 150 SS 3 Chemistry students. 
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Each of the experimental and control groups had a sample of 75 SS3 Chemistry through simple 
random sampling technique. 

 
Chemistry Achievement Test Items (CATI) was the instrument used to collect data. The 

instrument was constructed by the researcher. The CATI consisted of two sections, captioned Part I 
and Part II. Part I demanded for personal data of students, while Part II comprised 50 multiple choice 
Chemistry test items based on the scheme of work from SS 1 – 2. The test items were also based on 
the Bloom’s taxonomy of educational objectives, which were arranged in three levels of cognitive 
domain of knowledge of 20 questions understanding/comprehension of 20 questions and application 
of 10 questions. The test items were carefully selected from past West African Senior School 
Certificate Examination (WASSCE) objective question papers from 1991 to 2011, a period of 20 
years. 

 
Two experts in science education Chemistry, and one expert in test development of Nnamdi 

Azikiwe University and University of Benin, respectively, validated the CATI based on relevance and 
coverage of Unit work. The instrument, CATI, was further subjected to traditional item analysis, 
which consisted of determination of item difficulty coefficient and discriminating power. 

 
Kunder-Richardson 21 (K- R 21) statistic was used to ascertain the reliability index of CATI 

as 0.98. The reliability index of CATI was judged to be highly reliable following Kerlinger’s (1979) 
which ascertains that test instrument with 0.60 to 0.99 is said to be reliable. 

 
The six Chemistry teachers who had the same qualification, B.Sc. (Ed) and the same number 

of years of experience were exposed to two weeks training on the units of chemistry to be taught, 
before they were certified to be competent enough to teach the students. Also, uniform lesson notes 
were prepared by the researcher for the teachers based on the units to be taught. The teachers were 
advised to strictly adhere to the lesson notes prepared by the researcher. 

 
CATI was used to pretest students in experimental and control groups before treatment was 

given to students in experimental group. The Main Academic Achievement (MAA) of the pretested 
students in both experimental and control groups were computed and compared using Z-test statistic 
in a 2 – tailed test at 0.05 level of significance to know their academic standing. After the pretest, the 
students in the experimental group were given the behavioural objectives of the topics to be taught, 
while those in the control group were simultaneously exposed to Conventional Lecture Method 
(CLM) of teaching, devoid of behavioural objectives, for three weeks. At the end of three weeks 
lesson, students in both groups were posttested with CATI. The MAA of students’ scores in both 
groups were computed and compared with Z-test statistic in a 2-tailed test at 0.05 level of 
significance. 
 
Data Analysis and Presentation of Results  
The Analysis of data and results are summarized in tables 1, 2, 3 and 4. 
 
Table 1: Mean Academic Achievement of Students with Prior Knowledge of Behavioural 
Objectives and those Exposed to Conventional Lecture Method 
 
Group Posttested MAA Pretested MAA MAA Gain 
Experimental 81.4 38.3 43.1 
Control 63.8 37.7 26.1 
 
 Data in Table 1 Show that students in experimental group (students with prior knowledge of 
behavioural objectives) had higher MAA (81.4) than students in control group with MAA of 68.8 in 
posttest.  Also the pretested MAA of students in experimental group is 38.3, while the MAA of 
students in control group is 37.7. The MAA gain of students in experimental and control groups are 
43.1 and 26.1, respectively. 
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Table 2: Z-test of Pretested MAA for Experimental and control groups 
 
 
Group N Prettested 

MAA 
SD Df Z-cal Z-crit P 

Experimental 75 38.3 8.7  
1.48 

 
0.34 

 
1.96 

 
<0.05 Control 75 37.7 7.3 

 
 Data in Table 2 show that Zcal = 0.34 < Zcrit = 1.96 at α = 0.05 at df = 1.48 in a 2-tailed test. 
This implies that the Zcal is not significant. This further implies that students in both experimental and 
control groups are identical and comparable enough to take part in this study. 
 
Hypothesis Testing  
 The null hypothesis, Ho1: there is no significant difference between the MAA of students with 
prior knowledge of behavioural objectives and their counterparts exposed to conventional Lecture 
Method (CLM) in Senior School Chemistry, was tested as shown in table 3. 
 
Table 3: Z-test of Posttested MAA for Experimental and Control Groups 
 
Group N Posttested 

MAA 
SD Df Z-cal Z-crit P 

Experimental 75 81.4 6.4  
1.48 

 
2.18 

 
1.96 

 
<0.05 Control 75 63.8 5.8 

 
 Data in table 3 show that Zcal (2.18) > Zcrit (1.96) at α= 0.05 at df = 1.48 in a 2- tailed test. 
Ho1 is, therefore, rejected. This indicates that there is a significant difference in MAA between 
students in experimental and control groups, in favour of the students in experimental group. 
 
Test 4: Z-test of Posttested-Pretested MAA Gain for Experimental and control groups 
Group N  MAA Gain SD Df Z-cal Z-crit P 
Experimental 75 43.1 5.3  

1.48 
 
2.47 

 
1.96 

 
<0.05 Control 75 26 5.1 

 
 Data in table 4 show that Zcal (2.47) > Zcrit (1.96) at α= 0.05 at df = 148 in a 2- tailed test. 
This, therefore, authenticates the rejection of Ho1 as analyzed in table 3. 
 
Discussion 
 This study revealed that the students taught with prior knowledge of behavioural objectives 
method/strategy had significant higher academic achievement than their counterparts exposed to 
conventional lecture method in Senior School Chemistry. This revelation is in agreement with the 
findings of Akuezuilo and Chinweoke (2009), Hartley and Davis (1976), Nzewi (1990) and 
Staver(2003). Akuezuilo and Chinweoke (2009) reported in their study that Mathematics students 
taught with prior knowledge of behavioural objectives performed better than the students taught with 
conventional lecture method in Senior School Mathematics in Awka South Local Government Area of 
Anambra State. They emphasized that when a teacher lists what students should know by the end of 
the lesson, it helps the students to be more focused to the main issues. Hartley and Davis (1976) agree 
in one of their findings that students exposed to prior knowledge of behavioral objectives method of 
instruction are provided with a clear goal that can be used to organize learning activities, permitted to 
study more effectively and to reduce the time wasted on irrelevances as well as provide a bench work 
against which they can objectively evaluate their own progress. Nzewi (1990) through her research 
finding agreed that a way material is introduced has a great deal to do with students’ motivation and 
learning; carefully designed introductory activities can do a great deal to bridge the gap between what 
is known and what the students need to know. Staver (2003) reported that learning relies on complex 

Patrick Chukwuemeka Igbojinwaekwu, Ph.D 
  



 

5 
 

 
 
 
synthesis of biological maturation, prior knowledge of study questions and behavioural objectives, 
experienced reasoning ability and instructional methods. 
 
Conclusion 
 Students exposed to prior knowledge of behavioural objectives method had significant higher 
academic achievement than their counterparts taught with conventional lecture method. This implies 
that teachers should use prior knowledge of behavioural objectives in teaching the students Chemistry 
for better performance at Senior School level. 
 
Recommendations 
 It is, therefore, recommended that: 
(a) Science teachers should be encouraged to applying prior knowledge of behavioural objectives 

teaching method in the teaching-learning process and 
(b) Seminar/workshop should be organized for all science teachers to enable them have the skills 

of effectively and efficiently applying prior knowledge of behavioural objectives teaching 
method in teaching – learning process. 

 
Reference 

Ababio, O.Y. (2005). Revised School Chemistry for Senior Secondary Schools (3rd Edition). Onitsha, 
African Feb. Publishers Ltd. 

 
Akpan, E.U.U. (1999). Towards Evaluating Chemistry Laboratory Practices: A  Survey of Plateau 

State Secondary Schools. 40th Annual Conference  Proceedings of the Science Teachers 
Association of Nigeria,117-122. 

 
Akuezuilo, E.O. & Chinweoke, F.U. (2009). Effectiveness of Prior Knowledge of  Behavioural 

Objectives and Study Questions on Female Students’ Mathematics Achievement. Unizik 
Journal of Science, Technology and Mathematics (STM) Education. 1(1), 1-7. 

 
Duyilem, B.O. (2009). To What Extent can Robinson’s SQ3R Study Technique  Enhance Good 

Performance of Biology Students?  A seminar paper  presented on 21st January, 2009 in 
Lecture Hall 1, Faculty of Education,  Niger Delta University, Wilberforce Island, Bayelsa 
State, Nigeria. 

 
Hartley, J. & Davis, I.K. (1976), Pre-instructional strategies: the Role of Pre-test,  Behavioural 

Objectives, Overview and Advance Organizers. Review of  Educational Research. 46 (2). 
 
Ifeakor, A.C., Njelita, C.B. & Udogu, M.E. (2008). An Appraisal of Senior  Secondary 

 School Chemistry Teachers’ Awareness and Usage of  Innovative Instructional Strategies 
and Evaluation Techniques in Teaching  Chemistry. 49th Annual Conference Proceedings of 
Science Teachers Association of Nigeria (STAN). 

 
Ifeakor, A.C. (2007). Enhancing Students’ Interest in Chemistry through the Use of 

 Commercially produced Computer Assisted Instruction Package. Journal of  Education 
Studies  and Research. 3(1), 110-119. 

 
Igbojinwaekwu, P.C. (2004). Gender Difference in Enrolment Pattern and Academic Achievement in 

Senior Secondary School Science and Mathematics. Unpublished. Ph.D Thesis Unizik Awka. 
 
Moses, J.B. (2012). Evaluation of both the Current and the Revised Nigerian Senior  Secondary 

School Chemistry Curriculum. Unpulished Ph.D. Dissertation proposal, Department of Science 
Education, Unizik, Awka. 

 
Ndu, F.O.C., Asun, P. & Ainna, J.O. (1991). Senior Secondary Biology. Nigeria,  Longman. 

Students’ Prior Knowledge of Behavioural Objectives and Academic Achievement in Senior School 
Chemistry 



 

6 
 

 
 
 
 
Nzewi, U. (1990). The Effect of Prior Knowledge of  Behavioural  Objectives and Study Questions on 

Achievement in Biology. Unpublished Ph.D. Dissertation, University of Nigeria. 
 
Obanya, P.A. (1985). Teaching Methods Across the Curriculum. London, Collins 
 International  Books. 
 
Offiah, F.C. & Samuel, N.N.C (2008). The Effect of Teaching Relevant Mathematical Topics before 

and during the Teaching of Selected Topic in Chemistry. 49th Annual Conference Proceedings 
of Science Teachers Association of Nigeria (STAN), 110-115. 

 
Ogbonna, B.R.O. (2008). Remembering and Transferring of Learning. In Ogbonna, B.R.O., 

Ogbolafor S.O. Lubis, D, Margvut, S.E., Torkan, J.J. and Buhari, I. (Ed).  New Perspective in 
Education. Jos, Wais Printing Press. 

 
Ogenevwede, O.E. (2012). Enhancing the Retention Level of Biology Students  through the Guided  

Discovery  Instructional  Method. Nigeria  Journal  of Curriculum and Instruction. 19(1), 7-12. 
 
Raimi, S.O, Bolaji, O.A. & Babajide, N.F.T. (2003). Science and Technology for Schools and 

Colleges. Oyo, Odumatt Press and Publishers. 
 
Staver, J.R. (2003). Evolution and Intelligent Design: Understanding the Issues and  Dealing 

with the Controversy in Standard-based Manner. The Science Teacher. 70(8), 32-35. 
 
UTME (2012). Bronchure: Guidelines of Admission into Nigeria Universities and Tertiary 

Institutions in Nigeria. 
 
Urevbu, A.O. (1990). Studies in Science Education: Methodology of Science Teaching. Benin, 

Nigeria, Juland Educational Publishers 
 
 

Patrick Chukwuemeka Igbojinwaekwu, Ph.D 
  


