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Abstract  

The primary to this study is to investigate the expected effects and roles of 
information and communication Technology (ICT) will play in integrated 
science teaching/learning. In carrying out this research work effectively, 
efforts were painstakingly made by the researcher to find out those expected 
roles information and communication technology (ICT) should play in 
improving the teaching / learning of integrated science. The populations of 
the study were drawn from  Federal College of Education (Technical) 
Omoku students of NCE II 2010 session. The research instrument used for 
the study was a well structured questionnaire titled “ Effect of using ICT in 
the teaching and learning integrated science in Federal College of 
Education (Technical) Omoku Rivers State and was developed by the 
researchers, with one hundred (100)  respondents . The data gathered were 
analyzed using mean method of a 5-item likert scale, having a response 
category ranging from strongly agreed (SA), Agreed (A), Undecided ( U), 
disagreed (D) to strongly disagreed (SD). The findings of the study were 
discussed and relevant recommendations were made which adhered to will 
go a long way in improving the subject integrated science.  
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Science education study has been recognized to have changed from an 
agrarian society to one dominated by and reliant on scientific and technological 
expertise. The great exhibition of 1851 brought the realization that this new society 
could only be sustained by ensuring that a body of people were educated in science. 
 

A retrospective view shows that as a rule, the dominant model of the 
curriculum has been on which has seen science education as a pre-professional form 
of training for the  minority of today’s youth who will become the scientists  of 
tomorrow,. This has arguable been responsible for the undervaluing of science 
education within the Nigerian establishment who have historically regarded it as a 
lesser form of knowledge, the humanities, which in contrast were often seen as 
offering an education of the complete individual.   
 

However, the history of science teaching in Nigeria dates back to 1867 it was 
introduced in Nature study as Hygiene, it later changed into Biology, Chemistry and 
Physic. The course, Integrated Science was then introduced in  an attempt to teach 
science as a unified whole. Integrated science can therefore be defined as a combined 
study of all areas of science for the improvement and upliftment of mankind and for 
the benefits of the world around us as we know it today.  

 
The Nigeria Integrated science Project (NISP) was then formed to ensure that 

the Objectives of the course are achieved. The science teachers Association of 
Nigerian (STAN) in 1970, emphasized that NISP should enable science students to; 
1. observe carefully and thoroughly.  
2. report completely and accurately  
3. organize information acquired  
4. generalize on the basis of the acquired information 
5. predict as a result of the generalization  
6. design experiments.  
7. use models t explain certain phenomena etc.  
 

All these objectives collectively form the processes of Science. However, 
NISP emphasized the learning of the processes of science rather than mere acquisition 
of scientific knowledge. 
 

Therefore, for these objectives (Scientific processes) to be realizable, it is 
suggested that information and Communication Technology (ICT) should be 
incorporated into the teaching /learning of integrated science.  
 

The Wikipedia dictionary defines information and communication 
Technology (ICT) as an umbrella term that covers all technical means for processing  
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and communication information. It technically encompasses pre-digital technologies, 
paper-based writing and is most often used to describe digital technologies including 
methods for communication as well as techniques for storing and processing 
information. ICT offers a range of different tools for use in school integrated Science 
activities, including tools for data capture, processing and interpretation, data logging 
system, databases and spreadsheets, graphing tools, modeling, multimedia software 
for simulation processes and carrying out virtual experiments, publishing and 
presentation tools, digital recording equipment, computer controlled microscope, 
computer projection technology etc. these forms of ICT can enhance both the 
practical and theoretical aspects of integrated science teaching and learning,  
   

In this 21st Century, ICT has and will continue to have a great impact on the 
society and the learning environment. The society is constantly changing, ushering 
new ideas, techniques, new ways of living and working, this nonetheless is equally 
making new demand on the educational system of Nigeria Likewise other countries of 
the world.  
 

Ofsted (2004), stated that science teachers use of information and 
communication Technology (ICT) in the teaching/ learning process is to promote a 
desirable outcome. The advent of this educational technology and its more 
widespread access, potentially has an important part to play in reshaping the 
curriculum and the teaching/learning of integrated science.  
 
The Role of ICT in Science Education  

Education is one of the core subjects in any curriculum (Driver, Leach and 
Scott, 2001). Science is a very important subject in the Nigerian education 
curriculum; the main goal is for students to develop scientific methods in solving 
problem and also to acquire scientific knowledge. Precisely, science education is part 
of the science that help students to acquire knowledge and understand the  scientific 
phenomena and methodologies.  
  

Osborne and Simon (2004) stated that through science education, students are 
expected to have opportunities to develop scientific skills such as questioning, 
observing of and interpreting observations, classifying designing experiments and 
investigations, measuring hypotheses, communication, identifying and generalizing.  
 

However, the demands for change embodied in new curricula such as 21st 
century science will require teachers to adapt different set of pedagogy  practice. Its 
goal of fostering scientific literacy involves developing knowledge not only of the 
discourse and practices of scientists, including the processes of theory construction, 
decision making and communication. Another force for change in science education  
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is the new modes of enquiry, afforded by computer –based tools and resources now 
known collectively as information and communication Technology (ICT). The advent 
of this educational technology potentially has an important role to play reshaping the 
science curriculum. The main forms of ICT which are relevant to school science 
activity include: tools for data capture, processing and interpretation tools, data 
logging system, data analysis software (e.g. insight), databases and spreadsheets (e.g. 
excel) calculators, graphing tools, information system (CD-ROMS etc) internet, 
publishing and presentation tools (e.g. word , power point), digit recording 
equipment, interactive whiteboards data projector etc.  
 
The Role of ICT in Integrated Science  

Investigating science is essentially a scientific training aimed at teaching 
science as a unified whole. It offers a curriculum that consists of the fundamental 
concepts of well-established, consensually-agreed science. The course addresses a 
collection of themes in life science, earth science, natural science and physical 
sciences through a set of topics which cover the major ideas of science.  
 

However, in focusing so much on the detail (i.e setting –out the contents of 
the courses as a list of separate items of knowledge), we have listed out the major 
ideas in integrated science. To borrow an architectural metaphor “it is impossible to 
see the whole building of focus too closely on the individual bricks”. In the same 
way, an over concentration on the detailed content of integrated science may prevent 
students appreciating why Dalton’s idea about atoms or Darwin’s ideas about natural 
selection are among the most powerful and significant pieces of knowledge we 
possess.     
 

Consequently, it is perhaps unsurprising that may students emerge from their 
formal integrated science education with the feeling that the knowledge they acquired 
has as much value as a pile of bricks and that the task of constructing any edifice os 
note was simply too daunting.  
 

Results from previous researches on the teaching of integrated science 
revealed that teachers/lecturers give so many notes on integrated science lessons ( 
Odunbunmi, 1986, Jegede, 1982) these have serious implications for cognitive 
achievement in integrated science and the actualization of scientific skills.  
 

If ICT tools are integrated into the teaching/learning process of integrated 
science, it will lead to the actualization of the objectives of the Nigerian integrated 
science project (NISP). Integrated Science students can make use of ICT tools to 
predict and test theories, construct their own models, and then employ them in their 
investigation. The availability of ICT tools will bring to minimum the  
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cumbersomeness during the teaching processes and will eventually result to a positive 
outcome at the end of the science lesson.  
 

ICT is infinitely more than a tutor, its use for explanatory and experimental 
purposes offers integrated science teachers a powerful means of stimulating active 
learning and it offers integrated science students more responsibility and control. To 
develop the concepts central to integrated science teaching and to counter intuitive  
 
conceptions, students need to think for themselves, their ideas need to be made 
explicit and challenged to new experiences. ICT tools have great potential to 
encourage this style of learning (Barton, 2002).  
 
ICT and the Integrated Science Teacher  

According to Schrimshaw (2006), the teacher plays a critical role in creating 
the conditions conducive for learning through selecting and evaluating appropriate 
technological resources and designing, structuring, sequencing, supporting and 
monitoring learning activities using ICT.  
 

Ofsted (2004), also states that teacher’s expertise is finely tuned to the 
teaching and learning pertain and this will expertise responding to the introduction of 
information and communication technology (ICT).  
It is inappropriate to assume simply that the instruction of ICT would necessarily 
transform integrated science; rather, there is need to acknowledge the critical role 
played by the teacher in creating the conditions for ICT supported learning. The 
pedagogy for using ICT effectively includes:  
1. ensuring that ICT use is appropriated and adds values to learning activities.  
2. structuring activity while offering students some responsibility, choice and 

opportunities for active participation.  
3. promoting students to think about underlying concepts and relationship, 

creating time for discussion, reasoning, analysis and reflection.  
4. focusing research tasks and developing skills for finding and critically 

analysis information.  
5. linking ICT use to ongoing teaching and learning.  
6. Exploiting the potential of whole class interactive teaching and encouraging 

students to share ideas   
 

Teacher’s motivation to use ICT in the classroom is at present, adversely 
influenced by a number of constraints lack of time to gain confidence and experience 
with technology, Limited access to reliable rescues, a science curriculum overloaded 
with content, lack of subject specific guidance for using ICT to support different 
curriculum goals. Such goals have often stifled teacher’s use of ICT which effectively 
exploit its interaction.  
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In summary, teachers tend to use ICT largely to support, enhance and 

complement existing classroom practice rather than reshaping subject content, goals 
and objective. However, teachers’ motivation and commitment are high and practice 
is gradually changing. The New Opportunities Fund Scheme (NDFS) for training 
teachers in using ICT in the classroom appears to have has more success in the past 
few years. Teacher are now beginning to develop new strategies which successfully 
overcome the distractions of the technology and focus attention on their intended 
learning objective.  
 

Teachers are currently working towards harnessing the powerful potential of 
using ICT to support the learning of integrated science as far as possible, given the 
very real operation constraints. Further development depends on providing them with 
more time. Consistent and reliable resources encourage specific guidance for 
appropriate effective usage.  
 
Statement of Problem  

Certain factors have led to calls for change in the nature of school Integrated 
Science Education. These factors include;  
1. The Changing Relationship between Society and Science:-  

The society is constantly changing, ushering in new techniques therefore the 
teaching/ learning of integrated science is poised to change in such direction. 
Thus the teaching of science has to take a new dimension to meet up with 
these changes. Hence information and communication Technology (ICT) is 
necessary in the teaching/ learning of integrated science due to its widespread 
advantages, ranging from easy access to information and knowledge 
developing the scientific skills of the students.  

 
2. Poor Performance of Students in Integrate Science:- Several researches 

have show that students perform very low in integrate science as a result of 
the cumbersome nature of teaching the subject. So for students of integrated 
science to perform well change in the method of teaching the subject is 
required. Hence the use of ICT is considered as the right tools of method to 
yield the needed result. 
 

3. Also, an economics case for science education was successful in arguing that 
science should be a compulsory part of all school science curriculum in many 
countries across the globe. The outcome however, was the imposition of a 
model of science education designed for the small minority of student who 
would go on to become scientists. In recent years, it has been increasingly 
argued that compulsory science education can only be justified if it offers 
some thing of universal value to all. Further arguments have come to the  
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forum that a complete science education should give much more holistic 
picture of science concentrating less on the details and more on the broad 
explanatory themes that science offers. In addition, a much more 
comprehensive treatment of a set of ideas about now science is done, 
evaluated and function is required.  

 
Faced with these challenges, integrated science is effectively caught between 

a rock and a hard place, neither fulfilling the task of education the future scientists nor 
the citizens very well (assessment and Qualifications Alliance 2002)  
 
Purpose of the Study 
The purpose of this study is to facilitate these:-  
1. improvement of students’ performance in integrated science .  
2. promotion of specific curriculum aims.  
3. achievement/ development of scientific skills.  
 
Research Questions     
For purpose of the study, the following research questions were designed  
1. to what extent does ICT influence students’ performance in integrated 

science?  
2. to what extent does ICT promote the achievement of science curriculum?  
3. to what extent does ICT integration into integrated science enhance the 

achievement/ development of scientific skills?  
 
Significance of the Study  

The findings of this research will be of immense importance to the integrated 
science teachers by education them on the need to integrate ICT tools in the course of 
the teaching and learning processes. It will also educate the curriculum planners on 
the importance or  ICT and the need to embed it in the science curricula. 
 

The result of this research will also afford learners the opportunity to acquire 
knowledge and understanding of science processes, phenomena or methodologies. It 
will thus, offer students the opportunity to learn and develop problem solving skills 
through ICT to enable them contribute their own quote in he development of the 
society.  

Most importantly, the findings of this research will enable science students 
meet up with society changes as well as changes in the nature of science education.  
 
Method  

Design of the study: The research design employed for this study is the 
survey research method which enables results to be obtained effectively. 
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Population of the Study  
The population of this study consists of one hundred (100) students of NCE II 

2010 academic session in Federal College of Education Omoku. 
 
Research Instrument 

The instrument used by the researcher was a well structured questionnaire 
titled “Effect ICT in the teaching/learning Of Integrated Science”. The researchers 
used fifteen (15) questionnaire items to elicit information from the respondents. The 
method employed in scoring the research instrument was the mean method, involving 
a 5-point likert scale ranging from strongly Agreed (SA), Agreed (A), Undecided (U), 
Disagreed (D) to Strongly Disagreed (SD).  
 
Data Analysis  

Data were analyzed according to the research questions earlier posed in this 
study. More so, the parent research questions were sub-divided into three (3) sections. 
The methods of data analysis employed was the mean method involving a 5 –point 
likert scale having response category of Strongly Agree (SA), Agreed (A), Undecided 
(U), Disagreed (D) interpret data from which the research questions were tested.  
 
Results  
Data were collected from respondents thus:  
 
The extent ICT influences students’ performance in integrated science  
Table I 
S/N QUESTIONNAIRE ITEM   SA A U D S TOTAL  
1 Students academic performance will 

be improved if ICT is integrated into 
the teaching /learning of integrated 
science .  

50 30 12 4 4 100 

2 With the aid of ICT teaching /learning 
processes of Integrated Science will 
be made easier and mire interesting?  

42 18 15 20 5 100 

3 ICT prepares the mind of the students 
on how to go about their academic 
activities?  

41 13 13 20 13 100 

4 The study of Integrated Science will 
be greatly enhanced if ICT skills are 
applied?  

32 23 15 5 25 100 

5 ICT provides opportunities for 
students  

30 25 20 10 15 100 

 Total  195 109 75 59 62 500 
 

Source: field survey NCEII student of FCE (T), Omoku 
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From the computation in this table 1 above, in questionnaire item, SA scores 195, ‘A’ 
scores 109, ‘U’ scores 75 ‘D’ scores 59 and ‘SD’ scores 62.  
 
The extent ICT Promote achievement of integrate science curriculum 
 
Table 2 

S/N QUESTIONNAIRE ITEM   SA A U D SD TOTAL  
1 The construction / development of 

any school curriculum cannot be 
complete without  ICT? 

38 22 20 15 5 100 

2 Imbedding ICT into the science 
curriculum will help reduce the 
cumbersomeness encountered in the 
teaching /learning of integrated since  

25 20 20 18 17 100 

3 The achievement of nay ICT based 
curriculum depends on the teacher’s 
idea and knowledge on ICT ? 

26 18 16 25 15 100 

4 The aims of the science curriculum 
can be greatly achieves without the 
proper application of ICT skills?   

26 19 15 25 15 100 

5 The curriculum planners should 
design the curriculum alongside ICT 
practitioners? 

40 15 26 11 8 100 

 Total  155 94 97 94 60 500 
 

Source: field survey NCEII students of FCE(T), Omoku  
 
 From the computation data in table above, in questionnaire items, ‘SA’ scores 
155, ‘A’ scores94, ‘U’ scores 97, ‘D’ scores 94 and ‘SD’ scores 60.  
The extent ICT integration into integrated science enhance the achievement of 
scientific skills.  
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S/N QUESTIONNAIRE ITEM   SA A U D SD TOTAL  
1 Scientific skills can be achieved and 

developed if ICT tools are provided 
and utilized during learning?  

40 20 25 10 5 100 

2 ICT exposes the students to wider 
Range of scientific information and 
knowledge  

35 25 20 15 5 100 

3 ICT will enable students acquire 
scientific methods in solving 
problems?  

36 24 17 13 10 100 

4 Through ICT, scientific goals and 
objective will be achieved easily?  

41 24 20 10 5 100 

5 ICT does not develop the student’s 
skills in other relevant subjects?  

41 24 20 10 5 100 

 Total  185 114 97 73 31 500 
 

Source: field survey NCEII of FCE (T) Omoku.  
 
 From the computation on this table above, ‘SA’ scores 185, ‘A’ scores 114, ‘U’ 
scores 97,’D’ scores 73 and ‘SD’ scores 31. 
 
Discussion 
 Based on the calculated response from the respondents in table I ‘SA’ ranks 
highest with 195 confirming that ICT influences students performance in integrated 
science.   
Ruthven (2001) opined that ICT significantly increases the productivity of students 
within a single  science lesson and improves the quality of work they produce.  
 
 From the result of respondents in table 2 ‘SA’ ranked highest with 155, 
confirming that if ICT s incorporated in the science curriculum it will promote the 
curriculum. Barton (2002), observed that the  use of ICT in education can support the 
quality improvement of the learning processes, facilitating both the promotion of 
curriculum and the development of educational skills.  
 

From the computation in the table above, 3 ‘SA’ ranks highest with  185, 
confirming that ICT integration enhances the achievement and development of 
science skills. Marsh(2005) observed that ICT has an important role to play, since it 
can be used as an instructional and supportive tool in science teaching and learning. 
Hence ICT can enhance the achievement of Scientific Objectives and goals, and at the 
same time facilitate the development of various scientific skills.  

 
  
 
 
 

Effect of Using Information and Communication Technology in the Teaching and Learning of 
Integrated Science in Federal College of Education (Technical)- Ray Nwakuche and  
Nich  Okwodu 
  OTUNNE 



 
 

51 
 

 
Conclusion  
 Based on the findings, ICT greatly influences student performance in 
integrated science. It also reveals that through ICT the teaching and learning of 
integrated science will be made easier and faster, thereby creating opportunity foe 
students to acquire and develop various scientific skills and knowledge. Therefore 
ICT, should be incorporate in the science curriculum, for this will ensure that ht 
students are exposed to adequate scientific knowledge and information.  
 
Recommendations  
         Based on the findings of this research, the researchers find it necessary to 
recommend that;   
 
1. The integrated science teachers should be trained to design and deliver ICT 

based instructions to the students.  
2. The government and other organization should provide funds for the 

procurement of ICT tools.  
3. The learning competency prescription of ICT which integrates science should 

be clearly defined in the science curriculum. 
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