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Abstract 
An intensive development of information technologies, which has marked the last two decades, affects 
all areas of human activity, and hence the innovation of educational activities. In order to modernize 
the current education system in the Republic of Serbia, and make it more flexible and accessible to 
pupils, there have been started the implementation of new teaching models such as the Computer-
Assisted Instruction (CAI) using software. What will be the effect of Computer-Assisted Instruction 
using software in education largely depends on the skills, knowledge and attitudes of teachers on its 
implementation. The aim of this paper was to examine general attitudes of elementary school teachers 
on the application of Computer-Assisted Instruction using software in teaching Sciences (Biology, 
Chemistry, Physics and Geography). In addition, the research examined a relationship among the 
general teachers’ attitudes toward CAI in Science teaching and three independent variables: teaching 
experience, the teachers’ use of computer in science teaching, and their competence to use modern 
teaching aids in the teaching process. The research included 196 elementary school Science teachers 
from Serbia.  

The findings suggest that the teachers have had general positive attitudes concerning the application 
of CAI on the improvement of science teaching. There is a tendency in elementary schools that the 
number of teachers who express doubts in contribution of CAI on raising the quality of teaching 
increases with the years of work experience. Teachers who are better trained to use modern teaching 
aids in the teaching process, and often use computers in their teaching, have more confidence in the 
enforcement and contribution of CAI on the increase of the pupils' knowledge in the field of natural 
sciences. The results of this research are positively correlated with other studies in this field. 

Keywords: Computer Assisted Instruction, educational software, attitudes, Science teachers, 
elementary education. 

1 INTRODUCTION 
Nowadays the young generations acquire knowledge through various media. The independent work 
often provides pupils with greater opportunities than the traditional education system, which long-term 
inertia contributes to a clear expression of its weakness. Innovative instruction in teaching, which has 
appeared in the recent times, focuses on overcoming the rigidity and the one-dimensionality of the 
traditional education system. These innovative instructions include the application of modern teaching 
aids, providing continuous feedback within the educational process, and adapting instruction to 
individual interests, needs and abilities of every student. According to the research of a number of 
authors worldwide [1-5], a most effective teaching instruction that takes into account the 
abovementioned criteria is the Computer-Assisted Instruction. 

Computer-assisted instruction (CAI) is an interactive instructional technique, whereby a computer is 
used to present the instructional material and monitor learning that takes place [6]. Many educational 
computer programs are available online, offering the possibility to create interactive learning materials 
which can illustrate concepts through attractive animation, sound, and demonstration. Interactive 
teaching materials, which are constructed in the form of educational software and multimedia 
presentations, provide pupils progress at their own pace, as well as individual and cooperative work. 
CAI programs use tutorials, drill and practice, simulation, and problem solving approaches to present 
topics, and they test the pupil's understanding. In solving the assignments, the program provides the 
pupil an immediate feedback on the accuracy of his answer [7]. If the answer is not correct, the pupil is 
offered an opportunity to read additional information in order to solve the assignment more 
successfully, and move ahead to master the following skills. CAI using software provides differentiated 
instruction, in which the pupils of different intellectual abilities will have an opportunity to master a 
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certain level of knowledge and skills. By applying the CAI, rote learning is minimized, and meaningful 
learning can occur [8]. 

There are numerous literature data on examining the achievements, knowledge retention, and 
attitudes of pupils exposed to the CAI compared to traditional instruction in teaching Sciences.   

In Biology teaching, the results of the research [7, 9-12] showed significant advantages of the CAI 
compared to traditional instruction (TI). Analyzing the success of pupils from CAI and TI groups on 
individual cognitive domains, the research [9] found that both groups gained about the same number 
of points in the level of knowing the facts, while in the domains of understanding and application of 
knowledge, pupils from the CAI group achieved significantly better results in comparison to the pupils 
from the TI group. Ferguson and Chapman are pointed out that the CAI helped resolving three 
problems in teaching genetics [12]. It helped both pupils and teachers to identify misconceptions, 
provide the interactive drill to assist pupils in problem-solving skills, and reduce the need for extensive 
teacher's tutorial time. By using the education software created according to the step by step model in 
the implementation of the teaching topic ‘Chordates’, the pupils gained greater achievements in all 
cognitive domains on the final test and the retest, in comparison to the pupils who were learning the 
same content traditionally and without the software [7]. In Physics teaching it was confirmed that the 
application of the CAI using software in teaching the topics ‘Newton's Laws of Motion' [13], 
‘Electrostatics and electricity’ [14], ‘Force and Pressure’ [15], significantly contributed to a better 
understanding of the contents in Physics than when the same contents were presented in the 
traditional approach. In Geography teaching, in the implementation of the topic ‘Earth, Sun and Moon’, 
Serin investigated the effects of CAI on the pupils’ achievements and problem solving skills in the 
science and technology [16]. The results of his research indicated that the use of the interactive 
learning package assisted the learners to increase their achievements and develop their problem-
solving skills. The computer use and the package with the teaching materials such as videos, slides, 
CD's, sounds and animations in the science course facilitated holding of an interactive lesson. In 
general science (Physics, Chemistry, Biology), Mahmood and coworker showed results of the 
research revealing that the experimental (CAI) group significantly outperformed the control (TI) group 
in all the achievement areas i.e. in the overall, by levels of cognitive domain (knowledge, 
comprehension and application) and by type of the content [17-18]. In Turkey, Tekbiyik and Akdeniz 
analyzed 52 studies on the efficiency of CAI in general science in the period from 2001 to 2007 [19]. 
Thereby, they confirmed that CAI had positive and huge effects on the academic achievement of 
pupils in the science teaching. In addition, the results remarkably indicated that the most efficient 
grade level was elementary, and that CAI was more efficient than the traditional teaching compared to 
the other teaching methods.  

Although some innovative approaches have been incorporated into the primary school curricula in the 
Republic of Serbia, the traditional ways of teaching the contents, such as lecturing, is an established 
teaching instruction in this country for many years. In the reform of elementary education and the 
Strategy of Education Development in Serbia until 2020 [20], a specific task that stands out is a 
development of individual abilities, talents, potentials, self-fulfillment, and continuation of education. 
The abovementioned tasks can be achieved by introducing the CAI in teaching the contents of natural 
sciences. The objectives of introducing the CAI, and modernization of teaching in elementary schools 
in the Republic of Serbia is a requirement, taking into consideration generations of pupils who grow up 
in the Internet era. However, the question is there any willingness of their teachers to introduce the 
CAI to schools. 

The aim of this paper was to examine general attitudes of elementary school teachers on the 
application of Computer-Assisted Instruction using software in teaching Sciences (Biology, Chemistry, 
Physics and Geography). In addition, the research examined a relationship among the general 
teachers’ attitudes toward the CAI in Science teaching and three independent variables: teaching 
experience, the teachers’ use of computer in science teaching, and their competence to use modern 
teaching aids in the teaching process. 

2 METHODOLOGY 

2.1 Respondents 
Respondents in this study were 196 Science teachers (Biology, Chemistry, Physics, and Geography) 
from 27 elementary schools from the Republic of Serbia. The research was carried out in the school 
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year 2015/2016. The background characteristics of respondents (age and teaching experience) are 
represented in Table 1. 

Table 1.  Background characteristics of participants. 

Variables  f (N) % 

Age of Respondents from 25 to 30 years old 38 19.4 

from 31 to 35 years old 38 19.4 

from 36 to 40 years old 50 25.5 

from 41 to 45 years old 22 11.2 

from 46 to 50 years old 6 3.1 

from 51 to 55 years old 16 8.2 

from 56 to 60 years old 26 13.3 

Teaching experience Up to 5 years 46 23.5 

from 6 to 10 years 48 24.5 

from 11 to 15 years 52 26.5 

from 16 to 20 years  8 4.1 

from 21 to 25 years 14 7.1 

from 26 to 30 years 16 8.2 

31 years and more 12 6.1 

Based on the data presented in Table 1, it could be concluded that the sample included younger 
generation of science teachers both by age and years of their work experience. Such structure of the 
sample ensured objectivity of the obtained data and the opportunity to perform valid conclusions about 
the studied phenomena. 

2.2 Instrument 
The research instrument was the questionnaire developed by the author. The questionnaire consisted 
of four parts. The first part included two questions related to age and teaching experience. The second 
part included a question examining the general attitude of teachers to CAI application in Science 
teaching. The 20-item Lickert’s scale was designed for measuring the general teachers’ attitudes 
toward CAI. Respondents answered by using a five-point scale with the following answers: strongly 
agree (5), agree (4), neutral (3), disagree (2), and strongly disagree (1). Seven items were negatively 
worded, and the rest were positively worded. The reliability for the whole scale was high (α= 0.82). 
The third part of the questionnaire included a question that examined the intensity of the teacher’s use 
of computer and CDs with educational software in the subject teaching. The last part of the instrument 
included a question where the teachers were asked to assess their own competence for practical 
application of modern teaching aids and devices in the teaching process. This question was designed 
according to the Five-Scale Lickert’s Scale, and the answers of items were scored from 5 (very 
competent) to 1 (very incompetent). The content of the research instrument applied in this study was 
completely presented in the paper which main goal was to find out the general attitudes of Serbian 
primary school teachers toward the CAI in Biology teaching [21].  

2.3 Data analysis 
Both descriptive analysis and correlation analysis were used for the data analysis in order to examine 
the research questions. Correlation analysis was used in order to determine relationships among 
general teachers' attitudes toward the CAI and the selected variables. Significance was accepted 
when p< 0.05. All analyses were conducted in SPSS 14.0 software. 
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3 RESULTS AND DISCUSSION 
The main and the first research question raised in this study was to examine general teachers' 
attitudes toward the CAI in Science teaching (Biology, Chemistry, Geography and Physics) in the 
elementary school. Distribution of results for five most frequently accepted statements and four least 
accepted statements on the application of the CAI in Science teaching is shown in the Table 2.  

Table 2.  Distribution of results for individual statements on the application of CAI in Science teaching. 

No Items 
Percent (%) 

Mean 
SD D N A SA 

1 I would like to have more opportunities to 
apply CAI in my school. 0.0 0.0 3.1 24.5 72.4 4.69 

2 CAI may be more interesting way of learning 
than the classical approach in teaching. 0.0 0.0 4.1 39.8 56.1 4.52 

3 CAI allows higher level of teaching 
individualization than the traditional teaching. 0.0 0.0 7.1 59.2 33.7 4.27 

4 
CAI allows more autonomy in the pupils’ work 
and higher cognitive activity in the classroom 
than the traditional way of teaching. 

0.0 2.0 11.2 44.9 41.8 4.27 

5 
CAI provides greater attention and discipline 
of pupils in the learning process than the 
traditional way of teaching. 

2.0 1.0 7.1 59.2 29.6 4.14 

6* I would not apply CAI in Science teaching. 74.5 17.3 6.1 2.0 0.0 1.36 

7* 
There is no valid reason why the teachers 
should be convinced to apply computers in 
the classroom.   

62.2 32.7 4.1 1.0 0.0 1.44 

8* It seems to me that the application of CAL is 
more harm than good. 63.3 21.40 13.3 0.0 2.0 1.56 

9* CAI application inhibits teachers’ creativity. 57.1 27.60 9.2 6.1 0.0 1.64 
SD, strongly disagree (1); D, disagree (2); N, neutral (3); A, agree (4); SA, strongly agree (5) 
* Represent negative items 

The analysis of the results of the most and the least accepted statements (Table 2) showed that the 
elementary school Science teachers had positive attitudes toward the CAI and its application in 
Science teaching. These findings confirmed the obtained high scale values for positive statements, 
and low scale values for negative statements, on the application of the CAI in Science teaching.   

The total score of all items for every individual teacher was determined on this scale in order to 
complete the analysis of the general teachers’ attitude toward the CAI. Thereby, negative statements 
were excluded from the calculation, as they related to the rejection of the CAI, while the statements of 
teachers who preferred this model of work were awarded small values (1 or 2). The results of the 
general teachers’ attitude toward the CAI are presented in Table 3. 

Table 3.  General teachers’ attitude toward CAI in Science teaching. 

Intensity of an attitude: Scale value f (N) % 
strongly negative up to 1.50 0 0.0 
moderately negative from 1.51 to 2.50 4 2.0 
wavering from 2.51 to 3.50 14 7.1 

moderately positive from 3.51 to 4.50 121 61.7 
Strongly positive from 4.51 to 5.00 57 29.1 

By applying the above-mentioned division of the intensity of attitudes (Table 3), it was found that the 
greatest number of teachers belonged to the category with a moderately positive general attitude and 
strongly positive general attitude on the application of the CAI in the teaching process. A small number 
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of teachers who had a moderately negative attitude or wavering attitude on the application of the CAI 
in Science teaching could be explained by their age and years of their work experience.  

Correlation analysis tested the second research question, which examined the impact of teaching 
experience on the general teachers' attitude toward the CAI in Science teaching. The results obtained 
by the correlation analysis (r = -, 213, p <.05) showed that in accordance with the increasing years of 
work experience there is an increasingly negative attitude of teachers on the application of the CAI in 
Science teaching. The other studies also confirmed that the years of work experience were a 
significant predictor for the introduction of innovative teaching instruction supported with modern 
educational technology [21].  

The presented results of the general attitude of the Science teachers toward the application of CAI in 
the implementation of the teaching contents showed a positive attitude of teachers, which was 
expressed through a positive evaluation of almost all individual aspects of this innovative instruction. 
However, such an attitude did not enable drawing the conclusions about whether the teachers with the 
positive attitude on the CAI were at the same time more trained for the application of the instruction, 
and prepared for its introduction into the teaching process. In order to obtain answers to these 
questions, the third research question was asked, which examined the impact of the intensity of the 
teacher’s use of computer and CDs with educational software in regular teaching classes on their 
general attitude toward the CAI in Science teaching. The connection of these variables was tested 
with the correlation analysis. It was found that the Science teachers who often used computers in their 
work had more positive attitude on the application of the CAI (r = .379, p <.05). Unlike the frequent use 
of computers in the classroom, the teachers expressed their attitudes that they rarely used CDs with 
educational software in the implementation of the teaching contents of the subjects they were 
teaching. By examining the correlation between the attitude of teachers on the application of the CAI 
in Science teaching and use of educational software in the implementation of teaching contents in 
regular classes, the results of the correlation analysis showed that there was no significant correlation 
between these two variables (r = -.084, p> .05). Absence of the significance of this difference could be 
explained by the consequence of a very small number of respondents who answered that they 
sometimes (4.11%), or frequently (3.15%) used educational software in the Science classes, as well 
as by insufficient presence of software in elementary schools in the Republic of Serbia (46.30 % of 
teachers said that there was no any software in their school intended for the implementation of the 
Science teaching contents). Answers of 46.44% of teachers that they never used the software in the 
classroom were probably the result of their ignorance of how to use it, or insufficient fulfilling of 
particular educational assignments in their application. These data indicated the necessity of the 
teacher training in Serbia for the use of information technologies, and the necessity of constructing 
learning software which its structure would contribute to the achievement of educational, functional 
and upbringing assignments of the teaching contents. 

An appropriate application of the CAI in the teaching process involved some knowledge of the 
possibilities offered by a computer and particular computer applications (Microsoft PowerPoint, 
Photoshop, Paint, tool for creating online tests Hot Potatoes ...), but also the competence of teachers 
for their application in the classroom. The fourth research question of this study was to examine the 
teachers' competence to use modern teaching aids and devices in the teaching process, and then the 
influence of these variables on the general teachers’ attitude on the application of the CAI in Science 
teaching. A descriptive method was used to obtain data on the teachers' competence to use various 
teaching aids and devices (Table 4).  

Table 4.  Teachers’ competence to use teaching aids and devices. 

How much are you competent to use 
teaching aids and devices? 

Percent (%) 
Mean 

VI SI NC SC VC 

Computer 2.0 8.2 7.1 38.8 43.9 4.14 

Computer applications 
(Power Point, Photoshop,  
Hot Potatoes) 

8.2 20.4 12.2 43.9 15.3 3.38 

Educational Software  28.6 34.7 17.3 18.4 1.0 2.29 

VI, very incompetent (1); SI, somewhat incompetent (2); NC, neither competent (3); SC, somewhat competent (4); 
VC, very competent (5) 
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The obtained results (Table 4) showed that the majority of teachers were competent to apply the 
computer in the teaching process, what was probably the result of increasingly better technological 
equipping of schools with computers. The teachers’ competence to use computer applications was 
average, while 63.30% of them expressed their attitude that were not competent at all, or that they 
were mostly incompetent, for their application in the classroom. Considering that Serbia had very few 
published software which structure and content were adapted to the age of the pupils and the syllabus 
of Science courses, the insufficiently trained teachers to apply the software in the teaching process 
were quite expected. By examining the correlation between the teachers’ competence to apply 
modern teaching aids and devices, and the general teachers’ attitude on the application of the CAI in 
the teaching process, the results of the correlation analysis showed a statistically significant 
correlation among these variables. Therefore, the attitude on the application of the CAI in Science 
teaching process was much more positive in the teachers who were trained to use computer (r = .338, 
p <.01), computer applications (r = .497, p <.01), and educational software (r = .326, p <.01). 
Numerous researchers [21-24] confirmed in their studies that the teacher competence in the computer 
application had a significant impact on the teachers' use of computers in teaching. 

4 CONCLUSIONS 
This study has examined a general attitude of Serbian elementary school teachers toward the CAI 
using software in Science teaching, and relationships among the general teachers’ attitudes and the 
selected variables, such as teaching experience, the teachers’ use of computer in science teaching, 
and the teachers’ competence to apply modern teaching aids in the teaching process. 

The findings of this study show that Serbian teachers have a positive attitude toward introducing the 
CAI using software in elementary schools, primarily the teachers who are younger by age and working 
experience. By expressing exceptionally positive attitudes on the application of the CAI in Science 
teaching, teachers have expressed their conviction in the usefulness and benefits of technology 
resources in improving both teaching and learning. In their opinion, the application of the CAI would 
raise the quality of the educational process, and a significant contribution to the teaching would be in 
adapting the learning process to the pupils’ own needs and pace of work that fits the pupils, as well as 
greater independence of pupils in the learning process. Teachers sufficiently use computers in their 
teaching, but they are not sufficiently trained to prepare multimedia presentations or software for a 
specific practical use. 

In order to initiate and implement the CAI with the support of educational software packages into 
schools in the Republic of Serbia, and enable pupils to take advantages of the multimedia systems, it 
is necessary to create certain preconditions in terms of structuring the facilities in the school 
institutions, hardware, software and personnel requirements, both in terms of didactic methodical 
organization of activities in teaching. The production of software intended for educational work is a 
very complex task, and it is necessary to accede to it as a team, with the joint work of the subject 
teachers, psychologists, pedagogues, computer scientists, software developers, and other 
professionals. Until these requirements are not met, it is necessary to conduct training for teachers in 
integrating computer technology resources into instruction, because they are the bearers of changes 
and innovations in the education system at all levels. Thus, the aim of the training should not be 
limited only to the use of computer technology, but teachers should demonstrate how they can 
integrate computer technology in the implementation of specific educational programs to improve the 
quality and effectiveness of their teaching. Technological innovations in the classroom have been 
discovered and expanded on daily basis, and the requirements for teachers will be to adapt to such an 
environment, and change the way of their approach to teaching and learning. 
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