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The present study investigates the effect of web based instruction on achievement in 
mathematics of IX class students in relation to problem solving ability. The Quasi – 
experimental design was employed where pre-test and post- test scores were used for 
further statistical analysis such as t-test and 2*2 ANOVA was used for this purpose. A 
sample of 209 secondary school students from Amritsar, Punjab (India) was taken for 
present study. The results of the study revealed that the performance on account of 
WBI group is significantly higher than that of conventional group and in case of 
problem solving ability group the performance of high problem solving ability is 
significantly higher than that of low problem solving ability group of students in 
mathematics. Therefore, the study reveals that high and low problem solving ability 
groups were different on mean gain scores achievement in mathematics that is high 
problem solving ability group gained in their achievement in mathematics scores than 
low problem solving ability. 

KEYWORDS: Web Based Instruction, Conventional mode of Instruction, Academic 
Achievement, Learning styles 

1.Introduction 

We are living in the age of 21stcentury and this is the age of information. In this age 
information may be in the form of science and technology, social systems and 
educational systems. Rapid growth and development in ICT has conducted to the 
diffusion of technology in education (Corbett and Willms, 2002); therefore, ICT is 
nowadays indispensable for educational studies, such as surveys, presentations, 
project work or research, online and distant web based learning. Not only ICT is the 
basis of learning environment, but also it provides individuals to have lifelong 
learning, to improve educational outcomes , to learn new occupational skills, and to 
decrease inequalities between groups (Cavas, Kisla, R Twinig, 2004). 

Khan(1997) defines web based instruction (WBI) as: “… a hypothesis- based 
instructional programme which utilizes the attributes and resources of the world wide 
web to create a meaningful environment where learning is fostered and supported”. 

1.1 Components of Web based Instruction 

According to Khan (1997) various components of web based instruction as follows: 

1. Content Development: Content is developed on the basis of learning and 
instructional theories, instructional design (ID) and curriculum 

2. Multimedia Component: It includes text and graphs, audio streaming, video 
streaming, graphical user interface (GUI) and compression technology. 

Abstract 
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3. Internet Tools: Communication Tools, Remote Access Tools, (Telenet, File 
Transfer Protocol (ftp) etc., Internet Navigation Tools (Gopher, Lynx etc.) and 
search and other Tools (Search Engines and Counter Tool) are internet tools. 

4. Computer and Storage devices: Computer platforms running Unix, DOS, 
Windows etc. and servers, hard drives, CD ROMS etc.  

5. Connections and Service providers: Modems, Internet Service Providers, 
Gateway Service Provider etc. may be connections and service providers. 

6. Authoring Programmes: These may be any programming languages such as 
HTML, VRML, Java etc. and HTML Converters and Editors etc. 

7. Servers:HTTP servers, Web Site, Uniform Resource Locator (URL) etc. 
Common Gateway Interface (CGI) 

8. Browsers and Other Applications: Text-Based browser, graphical browser 
etc. Links (eg. Hypertext Links, hypermedia links etc.) and application that 
can be added to Web browsers such as plug-ins. 

1.2 Emergence of the Problem 

Today’s era has become so technology oriented that it generates in the mind of 
investigator to come up with something new and innovative learning strategy for the 
learners and the core weapon nowadays to learn is to have knowledge that helps to 
develop the scientific attitude among the youth and that also helps them in teaching- 
learning process. Mathematics is one of the subjects that students really want to learn 
and grasp the spirit of its content. The two key factors that help them to learn its 
content are practice and repetition. 

In bygone years, online learning has become a main mode of restructuring educational 
settings. According to (Sabry and Baldwin, 2003), increasingly, web technology is 
used for learning interaction and is becoming common place in education institutions 
(Nielson Net Raings2002; Mc Graw-Hill,2002; Whittingon and Campbell,1998;Collis 
, Peters  and Pals, 2000).In order to fulfil the deficiencies like high dropout rate , 
wastage and stagnation there is a need to shift our conventional mode of teaching to 
the innovative mode that comprises of technology. 

Collins , Deck & Mc Crickard (2008),” The need for students to be actively engaged 
in the learning process which can create a pedagogical dilemma. Instructions 
recognise that completing chapter readings and homework assignments significantly 
increases the student’s ability to retain what is being taught, recognise alternative 
situations to which the concepts can be applied, and see the connection between topics 
throughout the course. Yet many students may not understand the amount of effort 
required to learn the subject matter at this cognitive level and may not have the time 
management skills needed to achieve the disciplined study required by more rigorous 
courses. To address this dilemma and to ensure that students are actively engaged in 
the learning process, instructors have typically given written homework assignments 
and/or frequent quizzes. Such methods are not necessarily optimal, for either 
instructors or students, because developing, distributing and grading assignments and 
quizzes in often very time intensive, particularly for large classes. This implies an 
information lag between the learning process and instructor’s knowledge of what 
students are learning.” 

So to overcome the difficulties and to achieve the objectives, there is a need of online 
learning strategy that can be retrieved through web based instruction. Web technology 
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is only one alternative among the wide range of media for helping people learn 
(Boisvert,2000). In view of Patrick, L.T. (2003), many schools have incorporated 
interactive computer assisted instruction into their programme to provide students 
opportunities to master specific educational objectives or standards. Therefore, a need 
was felt by the investigator that schools should incorporate web based instruction as 
an instructional strategy as it has the potential to develop the various skills and 
abilities among students and make them better informed and higher achievers. Gahala 
(2001) suggested that rather than using technology’s sake, the school can develop a 
vision of how technology can improve teaching and learning.  

Web based instruction engages the students in meaningful interactive dialogue, 
employs graphics, sound and simulations in learning facts of science and enhancing 
concept clarity. It helps the teacher to address the differences as the students in the 
class are with mixed abilities. Some students take long time to learn and some learn 
more quickly. And web based instruction is the one that make students to learn at their 
own pace. Many experimental studies in differential psychology have shown that 
individual differences play an important role in learning and instruction. The results 
suggest that matching instruction to learning style allows the student to retain 
information longer and apply it more effectively. When mismatches prevail between 
learning styles of most students in a class and the teaching style of the instructor, the 
students may become bored and inattentive in class, do poorly on tests, get 
discouraged about the courses, and that directly affects their grades and later on their 
careers. The web is able to offer a world-wide democratic learning context to 
students, who are from different cultures, speak different languages without gender 
discrimination (Kurubacak, 1999) 

Thus the study was being done as the investigator feels that schools should develop a 
vision of how technology can improve teaching-learning process and make the pupils 
more informative and develop the various skills and abilities. The investigator tried to 
develop web based instruction package for teaching of mathematics to adolescents 
and also taken into the consideration of different problem solving abilities and 
learning styles. Technology nowadays is used with wide variety of formats that makes 
teaching –learning process more desirable and leads to have different learning styles. 
To make more balanced learners it is necessary to integrate the technology in the 
teaching learning so that preferred styles of learning can be taken into account. The 
review of studies related to web based instruction on achievement in mathematics 
reveals that negligible work has been done on the effect of web based instruction on 
achievement in mathematics in relation to learning style and problem solving ability 
as variable. The investigator in the present research studied the effect of web based 
instruction on achievement in Mathematics in relation their learning style and 
problem solving ability and developed web based instructional package supported by 
visualisation and animations which can facilitate effective learning of mathematical 
concepts. 

Research Questions 

Q1. What is the difference in achievement of secondary school students in 
mathematics when taught through Web based instruction and conventional mode of 
instruction? 
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Q2. What is the difference in achievement of secondary school students in 
mathematics with different problem solving ability? 

2.Statement of the problem 

EFFECT OF WEB BASED INSTRUCTION ON ACHIEVEMENT OF CLASS IX 
STUDENTS IN MATHEMATICS IN RELATION TO PROBLEM SOLVING 
ABILITY 

3.OBJECTIVES 
1) To develop an achievement test in Mathematics for class IX students.  
2) To develop WBI package for selected units of Mathematics.  
3) To study the effect of different instructional strategies i.e. web based 

instruction and conventional mode of instruction on achievement of class IX 
students in Mathematics.  

4) To study the difference in achievement of class IX students in Mathematics 
with high and low level of problem solving ability. 

4.HYPOTHESES 
1) The performance on Mathematics WBI group is significantly higher than that 

of conventional group.  
2) The performance of high problem solving ability group is significantly higher 

than that of low problem solving ability group of students in mathematics.  
5.Delimitation of the study 

The Study was conducted on class IX students (N=209) from three schools of 
Amritsar city affiliated to Central board of Secondary Education (CBSE) 

The study was delimited to the variables in Mathematics, instructional strategy, 
learning style and problem solving ability 

6. Operational Definitions 

Web Based Instruction: It is a self-learning interactive instructional strategy and to 
present information in Mathematics and monitor the learning that takes place. 

Academic Achievement: Achievement means performancein a subjector in a test. 
The achievement test is an investigator made test. It involves the set of questions from 
different lessons chosen for study. This helps to measure high and low achievement of 
students under study. 

Problem Solving Ability: The problem solving ability is a process of overcoming 
difficulties that appear to interfere with the attainment of a goal. It is an ability to 
choose among various responses in order to accomplish a task successfully. 

7.Methodology 

In the present study, in order to satisfy the real effort in experimental research, the 
logical statistical inference of purposive sampling was initially employed to select 
those schools which have LAN facility and then random sampling technique was 
used.  

8.Tools used 

The following tools were used for collecting the data 



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-09, Jan 2019 Special Issue (04) 

 

 
w w w . o i i r j . o r g                      I S S N  2 2 4 9 - 9 5 9 8 

 
Page 167 

1. An achievement in Mathematics for class IX was constructed and standardised 
by the investigator to measure the performance of students before and after the 
treatment. 

2. Problem Solving Ability test by LN Dubey (2012) 
3. Web Based Instruction package in Mathematics for class IX was developed 

and validated (content wise) by the investigator . Lesson plans on the same 
chapters for delivering lectures by conventional mode of instruction were also 
delivered by the investigator. 

9. Results 

Table9.1Comparison of students taught by web based instruction (WBI) 
withstudents by conventional method of instruction (CMI) on the variable 
ofachievement in mathematics 

Groups N Mean Gain 
Score 

SD SED t-value 

WBI 209 3.35 3.67 0.369 2.65* 
CMI 209 2.35 4.38 
*Significant at 0.01 level of significance 
Critical value 1.97 at 0.05 and 2.59 at 0.01 level, df 208 
 

The table 4.5 shows the results of the study in which web based instruction has a great 
impact on student’s achievement. The mean gain scores on achievement in account of 
experimental group that is group taught through Web Based Instructional strategy is 
3.35, which is higher than the corresponding mean gain scores of2.35 for control 
group that is group taught through Conventional Method of Instruction. The t-value 
testing the significance of mean gain difference on achievement in account of two 
groups is 2.65, which in comparison to the table value was found to be significant 
at0.01 level of significance. 

Table 9.2: Comparison of students with high level of problem solving ability with 
students with low level problem solving ability on the variable achievement in 
Mathematics (N=209) 

Problem Solving Ability N Mean Gain 
Score 

SD SED t-ratio 

High Problem Solving 
Ability 

106 4.81 3.62 0.47 6.34* 

Low Problem Solving 103 1.85 3.08 
*Significant at 0. 01 level of significance 

Table 9.2 reveals that the F-ratio for the difference between mean gain score on the 
variable of achievement in Mathematics of the group with high level of problem 
solving ability and group with low level of problem solving ability is significant at 0 
.01 level of significance. It means that both the groups were significantly different on 
the gain score on the variable of achievement in Mathematics. Hence, the null 
hypothesis stating “There will be no significant difference in the achievement of class 
IX students in Mathematics with high and low level of problem solving ability”. 
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10.Educational Implications: 

� Web based instruction was found to be an effective strategy in increasing 
students achievement as compared to conventional mode of instruction. 
Videos, animations and pictures available in web based instructional package 
provide a new learning environment for learners. Animations and videos are 
capable of attracting learners attention and facilitating their understanding of 
abstract concepts of Mathematics. Therefore, Mathematics teachers should 
develop interesting web based instructional package for enhancing the 
understanding of abstract concepts and integrate web based instruction in their 
teacher learning process. 

� Most of the school teachers are not computer literate. Further, those who are 
computer literate are not equipped or trained to develop and use web based 
instructional package in teaching learning process. Therefore, in service 
computer literate teachers can be given an opportunity to enhance their skills 
and competencies required for the development and use of web based 
instructional package. For this schools should organise refresher courses, 
workshops and seminars. 

� Development of web based instructional package is not an expensive affair 
because once the package is developed; it can be used for many years with the 
required updations. So schools should make one time investment in the 
development of the package. 

� India, today aspires to remain ahead as front-runners among knowledge based 
societies. Appropriate education and training are the key components in the 
process. Education is a powerful tool towards empowerment of society and its 
people. So education must reach the unreached people where human resources 
are reluctant to provide education. This is possible only through the use of 
technology web based instruction which is revolutionizing the paradigm of 
dissemination of knowledge. The challenge of quality of education, reaching 
the unreached, learning while working or working while learning, lifelong 
education and providing a ‘safety net’ to school drop-outs so that they do not 
remain undereducated can be met with web based instruction. Therefore, 
educational bodies should allow to make maximum use of web based 
instruction in remote areas also. 

� Today, education based software are available on internet and in market. 
Teachers should be guided and trained to select the relevant software from 
various websites and open sources. The teachers can further help the students 
to select the software to assist them in effective learning, for these parents 
should be made aware of meaningful use of educational software. This will 
also help them in removing their misconceptions regarding the misuse of 
internet. 
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