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Abstract 
The study focuses on the effects of constructivists instructional approach on senior secondary 
school students’ academic achievement in chemistry. The study adopted a pre-test post post-
test control group design. One Hundred and Fifty (150) senior secondary two (SS II) students 
selected from two schools, made up of males and females, from Delta State, were used for the 
study. The experimental group was taught using inquiry, Task-prompts, Experimentation and 
Action-taking (ITEA). Constructivists instructional model and conventional lecture method 
(CM) served as the control. Data analysis involved the use of mean, standard deviation and 
analysis of covariance (ANCOVA). The result obtained revealed that students who were 
exposed to ITEA constructivist instructional model or approach performed better than those 
students taught using the conventional lecture method. It is recommended among other things, 
that there should be a meaningful school reform that must address the unit of the entire 
education system (classroom). 
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Chemistry occupies a central position in the school science curriculum and plays a vital role 
in scientific and technological breakthrough that affects the lives of mankind (Ochonogor 2007). 
Osborne (2002) is of the view that skills and competencies that will qualify students to gain entry into 
tertiary institution and succeed in science, technology and other related careers is the salt which 
chemistry provides. 

Available evidence on the level of achievement of students in senior secondary schools 
certificate in chemistry Examination (SSCE) is quite disturbing Oyiwola, 2004; Edomonyi, 2011). 
Although efforts are being made by the government researchers, chemical educators, chemical society 
of Nigeria (CSN) to improve the teaching and learning of chemistry in our schools, achievement in 
the subject continues to be poor years in year out. (Edomonyi 2011). Quite a number of factors have 
been empirically found to have contributed to student’s poor achievement in chemistry on senior 
school certificate Examination. Some of these factors could be summarily attributed to students’ 
problems, among others. However, research studies attributed the poor performance of students in 
examinations mostly to teaching approach adopted by chemistry teachers in presenting instructions 
(Bernard, 2002; Alex, 2006). Many chemistry teachers adopt the conventional approach to teaching. 
This is an approach where older methods are followed at the expense of modern ones. 

Ajzen (2001) maintained that in conventional setting, many students struggle to understand 
concept and principles in isolation, to learn parts without seeing wholes, to accept ideas as realities 
without perceptions and are unable to analyse them. The teacher seeks to stimulate students’ learning 
making them interact and understand every concept associated with their learning. The assessment of 
students’ learning is viewed as a way to validate them through testing. 

As it is, many instructional strategies have been proposed such as target task approach 
instructional strategy, problem solving learning by doing and so on. In Nigeria today, emphasis is 
placed on the use of guided discovery instructional method (FME 1995). This involves practical 
demonstration with students being guided by materials and leading questions from the teacher to 
discover chemistry concept. Over the years, the result of this instructional strategy, which is planned 
towards improving the quality of instruction in chemistry seems not to have yielded the much desired 
result. 

Recent studies on how students learn science and science related (chemistry) have started 
revealing new ideas and instructional approaches that have proved to be more effective. One of such 
instructional strategies is the use of constructivist instructional approaches (Nworgu, 1999; 
Ochonogor, 2007; Edomonyi, 2011). In constructivist perspective the learner is able to construct 
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meaning from new information and events as a product of interaction between the person’s alternative 
concepts and current observations. (Kehinde 2001). Olayiwola (2004) explained that students’ 
previous knowledge, or previous ideas, therefore, is a source of alternative conceptions or perceptions 
possessed by the learner before a formal instruction takes place. Brooks (1987) observed that students 
of all ages develop and refine ideas about phenomena and then hold unto these ideas as eternal truths. 
Even in the face of authoritative intervention and “hard” data that challenge their views, students 
typically adhere strictly to their original notions. Through experiences that might engender 
contradictions, the frame work of these notions weaken, causing students to rethink their perspective 
and form new understandings. 

Constructivism, therefore, is a set of beliefs about learning and knowing that emphasizes the 
active role of the learners in constructing their own knowledge (Biggs 1998). Here the learner 
constructs knowledge in an attempt to link and integrate existing knowledge with new experiences. In 
constructivism, learning is an active process in which the learner uses sensory imput to construct out 
meaning. The learner is always active and not passive. Constructivism is also a model of instruction 
and learning, an interactive process in social settings. It is problem solving oriented that enables 
learners to explore all task individually or in groups, making meaning of work and setting out to 
solving problem that are facing them. (Schutz, 2006; Patrick, 2008; Cavallo, 2010). Cavallo (2010) 
gave seven important principals of constructivist pedagogy to include: 
� posing problems of emerging relevance, 
� structuring repining around “big ideas”, 
� seeking and valuing learners’ point of view,. 
� activities must be interactive and student centered,. 
� adapting the curriculum to address students’ supposition, and 
� assessing students’ learning the context of teaching. 
Cavallo and Cavallo maintained that in constructivist classroom, problem solving, concept 
development and construction of learner generated solutions and balanced equations are given more 
importance than memorizing pieces of information, ideas and procedures and using them to arrive at 
answers. Educationists emphasized that in a constructivist classroom, the teacher facilitates the 
process of learning by encouraging students to be responsible and autonomous. The teacher accepts 
students primary source, raw data collected than (textbooks) are used for investigations. Students 
thinking drives the lesson, and dialogue, inquiry, being proactive, and puzzlement are of paramount 
importance. 
Since constructivist instructional approach had not been widely emphasized in Nigerian secondary 
schools, in this study, the author adopted a four stage constructivist instructional approach developed 
by Hunge, Pauli, Reusser, Lipowsky, Rakoczy and Klieme (2009). The approach was named ITEA 
which stands for Inquiry, Task-prompts, Experimentation, and Action-Taking. 

The approach focuses on student’s achievement through activities, drill and practice. In this, 
the teacher provides materials to be learned and makes for activity, drill practice purposes, and 
discourses. This is done at the most thoughtful modes of operation involving cognitive abilities. The 
ITEA provides the desirable quality for teaching and learning situation as well as experiences which 
the learner needs for developing their cognitive potentials. In this approach the student occupies both 
primary and teacher’s position as a facilitator. The teaching and learning at this juncture remains 
almost student-centered rather than teacher or subject-centered. However, the use of this approach by 
Nigeria chemistry teachers will depend on the extent to which such an approach can prove its 
competence in enhancing chemistry achievement at all levels. 

The purpose of this study therefore was to examine the effects of constructivist instructional 
approach on senior secondary school student’s achievements in chemistry. The research question that 
guided the study was: what are the main achievement scores and standard deviation of students taught 
chemistry using ITEA constructivist instructional approach and those that were taught with the 
traditional lecture method? The hypothesis tested at 0.05 level of significance was that there is no 
significant difference in the mean achievement scores of students taught chemistry using ITEA 
constructivist approach and those taught using the conventional lecture method. 
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Research Method 
Design: The quasi-experimental research design was used for this study. This design was considered 
appropriate because intact classes were used instead of randomly composed samples. The 
experimental group was taught using ITEA constructivist instructional model while the control group 
was taught with the conventional lecture method. Sample: experimental group was made up of eighty 
one (81) boys and sixty nine (69) girls from two selected secondary schools in Agbor Education Zone 
of Delta State participated in the study. Location and environmental difference, among other factors 
were considered in the selection of schools. 
The Design of the Study 
Grouping  Pre-test Research condition Post-Test 
Experimental group O1 X1 O2 
Control group O1 X2 O2 
 Where: 
X1 – Treatment with instructional strategy based on ITEA 
X2 – Treatment with instructional strategy based on lecture method 
O1 -  Is measurement/test scores before treatment 
O2 -  Is measurement/test scores after treatment  
 
Research Instrument 
 One instrument and four lesson plans were used for the study. The instrument that was 
designed is called chemistry Achievement Test (CAT). The CAT was made up of Ten (10) Essay 
questions developed from the contents taught in the lesson. The reliability coefficient of the text was 
determined using kudder Richardson formula – 21. The reliability index was found to be 0.76. The 
test items were validated using content and face validity. 
Procedure: One level of treatment condition was used for this study. The treatment condition was 
the ITEA, a four phase constructivist instructional model presented by Hunger et.al (2009). Firstly, 
the learners were given an open ended opportunity to interact with selected tasks and materials. They 
aim of this first lesson was to arouse students inquiry and begin to generate questions while trying to 
examine and analyse the task. This led to the second stage the Task – prompts which the teacher 
provides. The teacher must provide all necessary assistance as he introduces the concepts proper 
during lessons to link Experimentation, focusing the students’ questions, guiding them to recall 
related problems and critically analyzing and applying concepts using their own ideas Action – taking 
quickly follows as the index of constructivist instructional model for good results. 
 In the conventional method, concept introduction comes first, followed by concept 
application. Inquiry comes last. Before the research condition with its experiment, pre-test on CAT 
was administered by the Research assistants or coordinated regular chemistry teachers. This was to 
determine the level of achievement of the students. After the pre-test, the regular coordinated 
chemistry teachers started the use of ITEA experiment in their respective schools adhering strictly to 
the lesson plan written by the researcher. The experiment which lasted for six weeks was conducted 
during the normal school periods following the time table of the schools. The students in the 
experimental and control groups were taught under the same conditions.  The post – test on 
achievement with the same content and format as pre –test was also administered by the same persons 
immediately on weekly basis after teaching.   
 
Data Analysis 
 Students score which is the outcome of their response was on the minimum of O and with a 
maximum of 40 marks. The data collected was analysed using mean, standard deviations and analysis 
of co-variance (ANCOVA). The instructional model was the independent variable while the students 
Achievement formed the dependent variable. 
 
Results and Discussion of Findings 
 The results of the study and the discussion of the findings in line with the research question 
and hypothesis were analysed using the mean rating and the Analysis of covariance (ANCOVA). The 
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research question states that - what are the main achievement scores of students taught chemistry 
using the ITEA constructivist model and those taught with the lecture method.  
 
Table I mean and standard Deviation of students taught chemistry with ITEA constructivist 
approach or method and lecture method. 
Groups Pre-Test  SD Post Test Mean SD Mean Gain 
Constructivist Method  42.83 12.57 51.40 11.69 8.57 
Lecture Method 25.36 5.36 36.18 6.08 10.82 
   Table I shows the mean and standard deviation of students taught chemistry with the 
constructivist and lecture methods. The mean gains for the constructivist and lecture methods are 8.57 
and 10.82 respectively. The result indicates that the mean gain was higher for students taught with the 
lecture method than those taught with the constructivist method. The difference between the two 
groups is that the pre-test scores for the students taught chemistry with the constructivist method is 
higher. 
 The hypothesis states that - there is a significant in the mean achievement score of the 
students taught chemistry using ITEA constructivist model and students taught chemistry using the 
lecture method. 
 
Table 2 ANCOVA summary table between students taught chemistry with the constructivist 
instructional method and the lecture method. 

Source Type III sum of squares df Mean 
Square 

F Sig 

Intercept Hypothesis  4067.03 1 4067.03 74.06 .00 
Error 428.58 7.80 54.92   
Pre-Test Hypothesis  7154.34 1 7154.34 184.95 .00 
Error 5688.96 145 38.08   
Groups Hypothesis 144.01 1 144.01 8.20 .01 
Error 2473.54 140.91 17.55   
Sex Hypothesis  28.68 1 28.68 35.29 .07 
Error .07 1.32 .81 .02 .89 
Group Sex Hypothesis 711 1 711 .02 .89 
Error 5688.96 154 38.68   
   Table 2 shows the ANCOVA summary table between the students taught chemistry with the 
constructivist and lecture method. The observed F value for the group is 8.20 and the significant level 
is .01 (P<.05). The null hypothesis rejected became the observed significant level of .01, is less than 
the probability level of 0.05. These are the significant difference between the mean scores of students 
taught chemistry with the constructivist and the lecture methods. The mean scores for the post test 
scores for the constructivist model is 51.40 and that of students taught chemistry is 36.18. The 
students taught with the constructivist model performed higher than those taught with the lecture 
method.  
 
Discussion/Conclusion  
 Results from table I revealed that the post test mean scores for students taught chemistry 
using the constructivist method are higher than those students taught chemistry using the lecture 
method. This was further confirmed by the result in Table 2, which revealed the null hypothesis was 
rejected because of the observed significant level between the mean achievement scores of students 
taught chemistry using the constructivist and the lecture methods. It revealed that those students 
taught with the constructivist instructional approach performed better than those taught with the use of 
the lecture method. 
 These findings seem to support the findings of other previous researchers such as (Patrick 
2008; Klieme 2009; Edomonyi 2011), where experimental treatment proved better than the control 
treatments. This is also in line with the findings of other previous studies that are similar (Ochonogor, 
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2007; cavallo, 2010), which confirmed that appropriate teaching methods lead to students academic 
achievement. 
 Therefore, in this 21st century, the new (ITEA) approach of teaching and learning process 
holds great potential for chemistry education. This approach promotes students achievement through 
participation, learning by doing and learning by understanding rather than rote learning. The students 
learning process becomes more proactive and interesting as they can easily create positive attitude 
toward chemistry and other chemistry related subjects. This approach involves drill and practice 
which is appropriate for full understanding of chemistry concepts. 
 With the introduction of learning activity centered approach, the young learners can learn 
chemistry with full involvement and zeal. The findings of the study have clear implications for the 
effectiveness of the teaching learning process at both the secondary and primary level. Therefore 
every chemistry teacher at these level should analyze the importance of this approach (ITEA) and 
should pay more attention to students, prior knowledge, and give assistance to them as much as 
possible. 
 Besides, chemistry teachers should be encouraged to change their orientation in terms of 
teaching, and learning by adopting this approach in order to improve their students performance. The 
chemistry educators, Federal Ministry of Education and post primary Education Boards should 
organize seminars and workshops to inform and get teachers to learn and adopt the constructivist 
instructional approach to teaching. In fact, chemistry textbook authors and publishers should 
incorporate the constructivist instructional approach (ITEA) phases in their solved examples in order 
to give teachers and students the opportunity of learning the approach even unguided. This reform 
must seek to alter ways chemistry teaching and learning have traditionally been taught to have 
adequate background information and interaction in each unit being studied. 
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