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ABSTRACT 

The idea of E-Learning merely means electronic learning. It is multifaceted. It 

includes all forms of electronic devices that are involved in teaching and learning 

situation to make learning easy. The devices include computer and other audio-visual 

services. E-Learning encourages individual teachers to find out new ways of integrating 

technology and resources into their classroom settings. In education the use of the 

combination of traditional and E-Learning results in a new learning environment called 

Blended learning environment. It is, therefore, the current study is performed to inquire 

about the effectiveness of E-learning on the academic outcomes of the students. The 

study was focused on its objective of comparative analysis of the traditional means of 

education with the modern innovative way of teaching and learning known as E-learning. 

In this regards the best research strategy of experimental approach, pre-test and post-test 

control group deign, was adopted. Two government’s girls high school of Bannu, KP, of 

Biology students were taken as sample for the study. A pre-test was administered for the 

formation of two groups i.e.  Control group and experimental group. The objective of the 

pre-test was to know prior knowledge of each student and to justly equalize the both 

groups.  For the period of four week of teaching to both groups was equally done only 

with the exception of E-learning as a supplemental treatment to the experimental group 

was additionally provided. After the treatment in the stipulated time period, a post-test 

was taken from both groups to judge the effectiveness of E-learning method as compared 

to the face to face traditional method of teaching.  Mean, standard deviation and t-test 

were used to determine the performance of both groups. Experimental group of the study 

performed well as compared to the control group which signifies the effectiveness of the 

E-learning as a supplement to usual teaching method. The new approach of teaching 

based on E-Learning was recommended as supplement to traditional method for 

instruction in secondary schools. However, it was suggested that teachers should be 

exposed to the new technology of E-Learning not only in the subject of Biology but also 

in other subjects.
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Chapter-1 

INTRODUCTION 

1.1 Background of the Study 

We are living in an age of scientific discoveries. The application and influence of 

science in every field of life is inevitable. To understand the concept and theories of 

science is an increasing obligation. The decline or advancement of any nation can be 

attributed to the fall and progress of science. The countries that had progressed in the 

field of science and technology are more developed than those countries that have poor 

science base.  

At present science has revolutionized the world. It has provided industrial base to 

the country through quality products and contributed to the defense of a country through 

modern and latest war heads. It found cures and remedies of many diseases rise in the 

average life, advancement in the communication structure by new and innovative auto 

mobiles, planes, and peoples’ lives became more easy and comfortable. Science, as a 

source of knowledge, played a major role in our survival. It is an important element for 

our national and personal growth as well as it brought improvements in the world and 

produced good changes in our lives. The science education, which forms the basis for 

technological as well as scientific growth of any country, needs a good quality teaching 

force and new innovative and useful teaching methods to be able to survive in the 

dynamics of changing world. 

Faize (2011:9) depicted that in our daily lives, due to the importance as well as 

utility of science, the status of science education has enormously intensified in the 

country’s educational system. In almost all countries of the world, science education 

strengthened its roots. Science as a subject includes in most of the countries, from very 

beginning classes. In Pakistan, science education is included in the curriculum from class 

one. In primary classes’ knowledge of science merged with other subjects. It is imparted 

in the classes of VI to VIII as general science and in secondary classes it is distributed 

into three parts biology, physics, and chemistry and offered as optional subject. 
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Faize (2011:10) further described that in Pakistan the content of science course is 

fully burdened with factual information. There is a lack of science teachers. The quality 

of teaching is an important issue in Pakistan. The teachers training institutes provides 

training in theory and practice as well. It is generally believed that these efforts are of 

little utility and teachers learn very less from these trainings. At present it is a consensus 

on the fact that the quality of teachers’ pre-service training has not encountered the 

problems of the changing school curricula. Laboratories are not functioning. The popular 

teaching strategy in the science rooms is chalk and talk method and memorization is the 

most rewarded way of learning.  

Shah and Khan (2015:349) stated that currently Pakistan is suffering from the 

problem of quality assurance in the science education, which needs an immediate 

attention. The present traditional teaching methodology practices employed in Pakistan 

does not meet the aims to develop the skills of critical thinking and problem solving and 

curiosity in science students. So to attain the meaningful learning objectives it is needed 

to adopt the new innovative and up-to-date ways of teaching and learning mechanisms 

sharply impetus by Information and communication technology usage in the field of 

education.     

In the conventional teaching approaches where instructor right from introduction 

to conclusion directs all the activities of the class, and finds it difficult to clearly 

demonstrate or explain the natural, mathematical, social or economic systems and 

scientific concepts. The difficulty and time of drawing science diagrams, for instance,  

the inner parts of the body, complex graphical functions and performing mathematical 

equations the teachers finds it difficult to explain complex principles and students face 

difficulties in understanding and exploring difficult principles. Teaching science in the 

conventional method is inadequate for effective learning. Institutions that do not integrate 

the use of new technologies along with traditional methods cannot seriously claim to 

prepare their students for life in the new era of science and technology. 

Innovations in teaching strategies and teaching aids are introduced to increase 

students’ performance. Aina (2013:45) stated that method of teaching has gone beyond 

traditional mode of talk and chalk. We require an up-to-date way of teaching and learning 
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so that the academic achievements in science are improved in all our institutions. To 

compete with other countries, Pakistan must change her method of teaching and learning 

from traditional way of talk and chalk method of science education. The world is in the 

age of Information and Communication Technology [ICT] where information is not 

constrained by time, space and channel. 

1.2 E-Learning 

The addition of Information and Communication Technology in the process of 

learning is known as E-Learning. Aroyo and Dichera (2004:59) indicated that E-learning 

contains all kinds of instructive technology in the process of instruction and schooling. It 

is comprehensive and is mostly identical with TEL i.e. Technology-Enhanced Learning, 

CBI i.e. computer-based instruction, multimedia learning, CBT, i.e. computer-based 

training, virtual education, CAI i.e. computer-aided instruction or computer-assisted 

instruction, WBT i.e. web-based training, IBT i.e. internet-based training, online 

education, digital educational collaboration and VLE virtual learning environments. The 

matching names give emphasis to a specific component, characteristic or instruction 

technique. Bhabal (2008:629) described that the term E-learning is operated in diverse 

manners which includes the terms for example virtual learning, WBT that is Web Based 

Training, NCL or Networked Collaborative Learning, ORBL or Online Resource Based 

Learning, CBL that is Computer Based Learning, CSCL which is the abbreviation of 

Computer Supported Collaborative Learning.  

In education system, addition of E-learning is acknowledged globally as an 

instrument to improve the practice of instruction and knowledge acquiring. According to 

Collis (2008: 104) in developed countries, the amalgamation of E-learning has been 

accepted as an approach where students can obtain the expertise desirable to become 

capable of getting jobs in the job market in and outside of the country. E-Learning is an 

instrument of modern technology, which is an agent of change. The innovative and 

modern technological approaches have entirely changed the scenario of education. The 

technological revolution poses fabulous challenges to the educators to rethink their basic 

beliefs and to redesign education by applying technology in creative ways. The Internet is 

responsible to bring about a complete change in the way people learn.  
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Collis (2008: 104) further stated that in the field of education, computers may 

help in a variety of ways in instructional process. The utilization of innovative means 

such as (Computer) made the science learning quicker and easier and accordingly made 

learning effective, practical and pleasurable. Any country interested in technical and 

scientific progress accordingly need to take account of the computer technology, by 

engaging it in the instructional methods that can improve the science learning and quality 

of instruction by increasing of students’ constructive attitude towards science 

perceptions. 

In order to support performance of learning and teaching, E-learning technology 

can help in eliminating these problems by introducing new ways. Modern technologies 

can play a potential role in strengthening the education system by providing a chance for 

advantageous interaction among instructors and learners. Duyilemi (2005: 23) 

documented that it is the only base for progressing education. It is all about skill and 

knowledge acquisition. Successful developments bring about more than investing in 

physical capital. E-learning entails  improving  teaching  and  learning  using  

instructional  strategies  enriched  by  technology,  particularly computer technology.  

The basic objectives of science and technology course are to train human resources 

skilled in utilizing the recent technological discoveries in every field and be adept to keep 

pace with the rapid changes which have been occurred in the field of science in 

developing world.  

Huffaker (2003:356) suggested that the teaching techniques will be far more 

effective by introducing computer in teaching rather than practicing only traditional 

teaching methods because it involve the positive impacts of both methods since 

secondary students needs the guidance and monitoring of their teachers to attain different 

characteristics such as offering of information, evaluation, testing and provision of 

feedback. In the learning process it plays a valuable role in the personalized learning. 

And thus gradually develop the ability to become an independent learner. 
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1.3 E-Learning Helpful for Teachers  

Baylor and Ritchie (2002:398) found that the use of instructional technologies has 

the potential to help the teacher explain new concepts clearly in the classroom, which led 

to better understanding of the students about the concepts being taught. It had an impact 

on students’ knowledge gaining, the teacher use of technologies in class to improve their 

skill and the class performance improved by use of technology addition with the lecture. 

He further compared traditional methods of teaching and placed main emphasis on 

teaching of knowledge and skills with modern approaches.  

E-learning also helps teachers to bring about positive change in their teaching 

expertise, by equipping them with helping materials for teaching, for instance, videos, 

interactive software, computer can provide assistance to the teachers. Since there is an 

urgent need to improve the quality of education, it can also address the shortage of 

resources as well as teachers, especially science teachers.  

Alkhattabi et al (2012: 142) stated that the main role of the teacher is to train large 

number of high quality personnel. E-learning has been recognized as an ideal learning 

atmosphere using up-to-date means of information technology, through its effective 

integration for a new learning style. E-learning and new multimedia technologies 

facilitate the teachers as well as learners’ access to resources and services to improve the 

quality of learning as well as collaborations.  

1.4 E-Learning Motivates Students 

E-learning motivates students for learning and develops their abilities for active 

participation in the process of learning. Nerdel and Prechtl, (2004: 4) described that E-

learning delivers graphics, drawings, animation, music and sufficient resources. In order 

to cope with individual differences, E-Learning gave them opportunity to continue their 

progress at their own pace. It helps control many factors that have an effect on learning, 

controlling of which may not be possible by means of traditional methods of teaching. 

A chance must be given to students to take part in the learning process actively. 

This has opened the doors for extra exploration that will help teachers to achieve the 
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objectives of Science Education and will appeal to the learners. Computers’ involvement 

in learning process will certainly be useful in biological sciences. Ivers (2002:6) stated 

that as a consequence of the prompt progress in the field of information and 

communication technology, the computers’ practice in educational setup has inescapable. 

It is because of the use of E-Learning technology that students find more suitable 

environment to learn, increase the motivation and interest of students. It creates a learner 

centered atmosphere. In this way, the use of technology plays a significant role in the 

process of learning. 

Loveless and Ellis (2002: 30) argued that the fast increase in the computers’ role 

in education has produced great changes in the process of teaching and learning, curricula 

and administrators’ approaches to education. In instructional techniques these changes 

are made by the idea that E-Learning helps to motivate pupils in creating an environment 

where meaningful learning can occur and minimize the rote learning.  

The most important function of E-Learning in the science education is that the 

students in a meaningful way can understand the concepts of science and are able to 

identify in their daily lives the application of these concepts. The teaching materials 

presented by computer technology support students to take an active part in the learning 

practice and process information, in order to search for solutions, and develop their 

problem solving skills. The individuals with developed problem solving skills can 

understand most of the scientific and technological advancements. 

A student is generally passive recipient and pays little attention in traditional 

environment. The environment during teaching is totally unattractive. The main reason of 

students’ dislike of the subject is due to that they feel boredom in the classroom: The 

students come to be inactive rather than active learners by the persistent use of this 

method. It does not promote long–term retention and insightful learning of some abstract 

concepts in Biology. The practice of new technologies in the classroom is vital for 

providing students the opportunity to learn and effectively workout in an information age.   

In the traditional method of teaching a teacher is the most important source of 

knowledge while in E-Learning the role of teacher is quite different. He is a facilitator in 
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the learning process. The current education system relies on traditional theoretical 

methods. This study will identify the comparative effect of E-Learning and old-style of 

“Chalk and Talk” mode of teaching where the teacher only uses blackboard as a major 

learning device. 

1.5 Rationale of the Study 

 The study is logically and reasonably required reason being that research in this 

area is scarce. Additionally the traditional teaching –learning processes are required to be 

brought in line with those used in global world where the teachers used E-learning and 

brought technologies in the teaching learning process. The study diagnosed the possibility 

of modern skills in the secondary schools and recommended that it would be appropriate 

to make use of the modern technologies for effective teaching –learning process. The use 

is likely to produce informed citizens and a dynamic educational system.   

1.6 Statement of the Problem 

This experimental study attempted to analyze the effect of E-learning as 

supplement to traditional method of learning in Biology at the secondary level. The study 

was carried out with the help of 10th Class students’, who were divided in two groups: of 

experimental and control groups. The E-learning Method was tested in. experimental 

group while the control group followed the traditional methods of teaching. Both groups 

were evaluated by their achievements. After the experiment in two different schools 

namely Government Girls’ Centennial Model School and Government Girls’ High 

School No.3 in Bannu for four weeks, the students of both groups were tested to find out 

the impact of E-learning on students’ achievement. 

1.7 Objectives of the Study 

1. Comparison of E-learning to the traditional learning by way of exploring 

into the academic performance of Biology-students at secondary school 

level. 

2. Analyzing the effectiveness of E-learning as a supplement over traditional 

methods of learning. 
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3. Analyzing the effectiveness of E-learning as a supplement on high scorers. 

4. Analyzing the effectiveness of E-learning as a supplement on low scorers. 

5. Comparison of E-learning as a supplement to the traditional methods of 

learning by way of finding out the fact of retention level of Biology-

students of both groups (Experimental and Control).        

6. To make recommendations for the adoption of better learning strategy, 

specifically for the students of Biology and for other science students in 

general at high school level. 

1.8 Hypothesis of the Study 

1. There is no considerable variation among the mean marks of the two 

groups (experimental and control) on Pre-test. 

2. There is no considerable variation among the mean marks of high scorers 

of the two groups (experimental and control) on Pre-test. 

3. There is no considerable variation among the mean marks of low scorers of 

both groups (experimental and control) on Pre-test. 

4. There is no considerable variation among the mean marks of the two 

groups (experimental and control) on Post-test. 

5. There is no considerable variation among the mean marks of high scorers 

of both groups (experimental and control) on Post-test. 

6. There is no considerable variation among the mean marks of low scorers 

of both groups (experimental and control) on Post-test. 

7. There is no considerable variation among the mean marks of the two 

groups (experimental and control) on retention-test. 

8. There is no considerable variation among the mean marks of high scorers 

of both groups (experimental and control) on retention-test. 
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9. There is no considerable variation among the mean marks of low scorers 

of both the groups (experimental and control) on retention-test. 

1.9 Significance of the Study 

The significance of the study originates from the fact that it will play a significant 

role in addressing the shortage of experimental studies with respect to the application of 

E-learning techniques at the secondary education. It is anticipated that this study may 

clarify to what degree the blended E-Learning method might support pupils ’success and 

positive attitudes. There is a great need for such studies particularly in the field of science 

education at the secondary schools. Whereas E-learning has become an issue of 

discussion as an avenue to support learning and facilitate students to leapfrog into the 

competitive knot any ledge society, its adoption and effective utilization is still lacking in 

developing country contexts.  

The results of the study are likely to highlight concerns for policy makers 

regarding the teaching of science subjects in the KP province of Pakistan. Furthermore, 

this study may open new vistas for the education researchers in Pakistan to inquire about 

and provide deep insights to the education policy makers that how new and modern 

technologies are used in education in the present world which will enhance the quality of 

science-education in Pakistan. 

1.10   Limitation of the Study 

The limitations like resource constrains, time, getting timely feedback from 

respondents, cooperation of teachers and school managements were not proved to be  

hindered while carrying out the present research and was completed in its predicted time 

frame. The schools in private sector and boys’ schools could not be included in this 

experimental study for socio-economic considerations and time limitation. 

According to Borg and Gall (1989:873) the thesis should include the 

methodological limitations, such as problems occurred in sampling procedure, 

instrumentation, data collection and data analysis. The problem faced in sampling was 

that only two schools were included in the study because in experimental study it 

becomes difficult to control external and internal variables. The second problem was time 
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limitation which could not be extended due to the non-availability of both staff and 

teachers subsequently for supervision and experiment due to the limitation of time the 

instrumentation could allow only one subject of biology to be included in the experiment. 

1.11   Delimitations of the Study 

The study was delimited to 414 female students of Government Girls’ Centennial 

Model School and Government Girls’ High School No.3   in Bannu city in the specified 

three chapters of 10th Class Biology course. Private Schools and Government Boys 

Schools did not come under the purview of this study. 

1.12   Operational Definitions of Terms Used for E-Learning 

 E-learning is the worldwide practice of information and communication in the e-

education. Numerous terms are used to represent this form of education, which are virtual 

learning, online learning, web-based learning, distributed learning and etc. 

Fundamentally, all these are submitted to the teaching and learning process that makes 

use of information and communication technology.  

1.12.1  Web based Learning  

Bhabal (2008:29) described that Web-based learning is associated with provision 

of learning materials carried through a Web browser. 

1.12.2 Online Learning 

Aroyo and Dichera (2004:59) identified that online learning is related with 

learning material easily available on a computer. This material may be on the Internet or 

the Web, or simply downloaded on a computer hard disk or on the CD-ROM. 

1.12.3 ICT 

 Hassan and Sajjid (2013:52) described ICT is an electronic source of taking, 

storing, processing and communicating information. ICTs consist of radio, television, 

internet, mobile and networks etc. these technologies perform significant role in many 

fields such as education, health and show business. 
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1.12.4 Multimedia learning 

 Shah and Khan (2015:349) characterized Multimedia by the existence of text, 

sound, pictures, video and animation; all or some of which are structured in order to 

present an articulate package. Wikipedia (2012) define Multimedia as the combination of 

media and content that uses an incorporation of a number of content forms. These content 

types are made of a blending of text, audio, still images, interactivity content forms, 

animation or videos. 

1.12.5 Computer Based Instruction 

Çepni et al (2006:195) mentioned that the application of computers for teaching 

and learning activities may be designate as Computer-Based Instruction (CBI). The 

arrangement of teaching and learning activities through the use of computers is called 

computer based instructions (CBI). 

1.12.6 Computer Aided Instruction 

 Computer-assisted instruction is the method through which visual and written 

information is offered in a coherent order to a student through a computer.  The learner 

obtains knowledge by reading the accessible text material or by watching the graphic 

information presented. 

1.12.7  Blended Learning 

Delialioglu & Yildirim (2007:133) explained that the higher goal of enhancing the 

student’s ability to absorb as much teaching material as possible they promoted the idea 

of blended learning environment which combines the face to face traditional way of 

teaching/learning with the new techniques of electronic learning. In this way blended 

learning includes the beneficial aspects of both usual/traditional and E-learning.  

1.12.8 Synchronous Type of Learning 

Smith et al (2002:404) explained Synchronous E-learning as it contains online 

studies through videoconferencing and chat. It is similar to a virtual classroom which 

permits students to ask, and teachers to answer questions directly, through prompt 

messaging, is called synchronous. Rather than alone taking lessons, students relating 
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themselves with synchronous online courses can easily work together with their teachers 

and fellow students and during the course. 

1.12.9  Asynchronous Type of Learning 

Asynchronous learning can be carried out even while the student is disconnected 

from direct online classes. Stodel and MacDonald (2006:25) discussed that 

Asynchronous E-learning involves coursework delivered via web, and multimedia 

presentations that are then displayed on online forums. In such circumstances, by using 

the internet simply as a support tool, students ideally complete the course at their own 

pace.  

1.12.10 Educational Technologies 

 Wilson (2002:43) expected that technology as proposing infinite potentials to 

enrich educational understandings, increase academic opportunities, and improve 

employment skills. Educational technologies assist teachers, parents and students interact, 

anytime and anyplace.  
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Chapter-2 

2 Review of Literature 

The foremost purpose of this section is to present international and national 

research literature in this area in order to establish a sound theoretical framework in 

educational environment for the application of E-Learning and Blended Learning, and 

provide justification for the study. This review is distributed into three parts; the first part 

discusses the purpose of education, science education, the role of technology in education 

in science education. The second part presents a review of theoretical foundation of E-

Learning, its role in teaching and learning process, its weaknesses and strengths, the 

impact of E-Learning on different learning styles, learning theories and theory based 

design frame work for E-Learning. The third part includes the introduction of Blended 

Learning, ingredients and characteristics of Blended Learning, advantages and 

disadvantages of Blended Learning. Extensive literature review has been taken to 

properly examine the different educational settings i.e. Traditional learning, E-learning 

and Blended Learning that how these methods may affect the students’ motivation, 

attitude and achievements.   

2.1 Purpose of Education 

Ali et al (2010:49-50) rightly stated that in modern era, to meet the ends of 

harmonious cultural and socio-economic sustainable development, education is one of the 

primary drives to achieve  the double-edge aim of preserving the past heritage along with 

the acceptability for modern skills/knowledge furthered  by science and technology in 

public at large. The choice of subject and contents from the many branches of knowledge 

is influenced by societal requirements. 

Twig (2003:30) identified that quest of human for exploring the universe and raise 

in cultural, social and financial needs create a prevalent system of education. The basic 

aim of establishing an educational system is to search for, how to impart and what to 

impart. What to communicate means the learning material and how to communicate deals 
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with delivery methods. The field of learning shifted from language to scientific 

knowledge.  

All nations, societies and cultures are in a competition to reform its educational 

system on profound foundations of learning, expertise and knowledge. At present, the 

education system of dominant and leading nations is established on profound basis. Thus 

without education, the survival of any society is impossible. In education, the application 

of technology offers the students with a more appropriate environment to learn and 

assists to produce interest, and supports in the increase of motivation among students. In 

this way the technology may be a vital element in the process of teaching and learning.  

2.2 Purpose of Science Education 

Faize and Dahar (2011:14) discussed that we are living in the age of scientific 

discoveries. We can easily see the influence and application of science in all over the 

world. Knowledge of the principles and concepts of science is an increasing requirement. 

Whether it is an illiterate agriculturalist of the far countryside, or the technologically 

advanced person of the city, at their own level both are dealing with science. 

Bell et al (2003:13) documented that understanding the nature of science and 

scientific inquiry is the central focus of science education. Shamos (1995:13) claims that 

the knowledge of science is significant in making important decisions on individual’s 

problems and issues, as well as in the preparation of informed citizens who are capable of 

taking personal decisive actions to find solutions of identified problems and issues.   

Omosewo, (2009:314) and Awolaju et al (2010:615) reported that in a progressive 

modern society, science can play a magnificent role, helping people out of the ignorance 

and superstition, and vicious circle of poverty. For developing countries to reach the 

position of developed nations they cannot afford to joke with the development of science 

education as the case is presently; there is the need for a positive change. Developed 

countries of the world invest on science education they are not taking it with loose hands; 

and that is why they remain developed. Science is a dynamic, growing body of 

knowledge covers the new domains of experience. Due to its numerous benefits, science 

education has a main role in development of any nation. 
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The future technologists, scientists, engineers, and correlated experts are 

dependent upon the quantity and quality of science education received by secondary 

school students. The foremost aim of the science and technology education is to prepare 

individuals who are proficient to carry on the changing and fast developing science world 

and skillful to utilize the recent technological innovations in every field. 

2.2.1 Science and Technology 

Mintzes et al (2000:12) reported about technology that it is the application of 

basic science which affects daily human lives through its material means. Generally 

technology is thought of the computer, electrical, mechanical, chemical, biological,  

nuclear and telecommunication’s field knowledge coupled with commercial tasks to 

amalgamate for the easement or discomfort of livelihood.  The ongoing scientific 

development is paving roads to make possible for interdisciplinary usage of these 

individual fields of sciences. He emphasized that although technology is seems to be the 

byproduct of basic science but it must not be considered as the only outcome of the 

present days’ of well described scientific disciplines rather technology is bearing it 

autonomy in itself also in a historical perspective. It means that technology usage by 

human beings was the unconscious practices as old as the human themselves while the 

delicate articulation and division of separate scientific disciplines have taken place just 

some centuries ago. 

 Now the people are living in the era of globalization with a conspicuous feature 

of knowledge diffusion. The world is facing a fast changing phenomenon due to 

technological advancements in almost all spheres of life which needs a flexible approach, 

the abilities to adopt and absorb the new knowledge of time to take full advantage of the 

newly created opportunities by science and technologies. The field of education is by no 

means an exception in the present situation. 

2.2.2 E-Learning in Science Education 

White (2001:12) stated that advances in telecommunication and Internet along 

with merging of several technologies has, in the form of Information and Communication 

Technology (ICT), opened up new opportunities and challenges in the educational 
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system.  The vast potential use of Internet and Communication Technology has been well 

recognized in the sphere of science education.  

Kumar et al (2006:45) stated that due to the increasing use of personal computers 

in homes, schools and workplaces today, the scenario has changed: Internet and 

Communication Technology suggest new potential as a powerful tool for education. 

Kelly and Lesh (2000:12) documented that E-Learning opens up vast 

opportunities; it could provide an E-platform for debate on topics relevant to both 

curricular and co-curricular activities of children and school where students and teachers 

could post queries, provide answers and exchange views. 

The main objective of E-learning is to clarify the problems faced by the students 

in the science education, to improve their achievements and motivation. Furthermore, the 

purpose of E-Learning is to reduce the undesirable influence of the rote-memory. 

2.2.3 E-learning in Biology 

 Aina (2013:44) stated that through computers a teacher can display human 

anatomy; internal structure of human and animal cells is possible to view. Software  are 

developed which demonstrate the movements of viruses and bacteria’s, the activities of 

these microorganisms cannot be understood or learnt without seeing them in action which 

if teacher were to bring them in classroom settings in order to demonstrate physically; the 

danger may arise to both teacher’s and student’s health. In some part of the world, law is 

already promulgated against killing animals for investigational purposes and as an 

alternate of killing those animals’ computer animation and models for students can be 

used in life science. 

He further stated that in botany various plants, many animals in zoology and in 

entomology many insects can never be found in many parts of the world, however must 

be learnt by students; with the help of computer, all these are made available to students 

as if they are in real forms.  Computer Aided Instruction tools, are used to gather, 

organize, investigate, and transmit information. These tools also help communication 
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among students, between students and instructors, even outside the classroom experience 

to distant instructors and students. 

Computers support students to visualize the objects that are impossible or difficult 

to view. Through E-Learning the provision of animation, videos, drawings, graphics and 

plenty of materials for Biology students is available so the students can progress 

according to their pace and individual differences. It helps to prevent a number of factors 

that have negative effect on learning; these factors could not be controlled by resources of 

traditional methods of education. 

2.3 Concept of E-Learning 

Yazdi and Zandkarimi (2013:49) described that E-learning is provision of 

information and learning materials in the educational settings through the utilization of 

telecommunication technology. With the growth of information and communication 

technology, modern education is symbolized as the application of E-Learning 

technologies. E-learning features fulfill the desires for learning in modern society. 

Electronic learning or the online education, by broadening its scope, has changed 

traditional classroom strategies. 

Aroyo and Dichera (2004:59) indicated that E-learning applications and methods 

consist of computer-based learning, digital collaboration, web-based learning and virtual 

classrooms. Subject matter is provided through internet, CD-ROM, and with computer or 

multimedia. E-learning is also referred to as online learning, virtual classroom and web-

based learning (WBL). In the start E-learning was called internet-based learning then 

web-based learning. Currently all these terms are also used, along with the main term E-

learning. 

Al-Saai et al (2011:34) stated that the revolution both in technology and 

communications has affected the field of education. Consequently, many technological 

advancements and communication tools such as computers, multimedia, internet, virtual 

classroom and so on, has been introduced in the recent years, to the field of education. 

Thus, educators have used E-learning along with their instruction in both online teaching 

cases and in classroom situations. 
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Hartley (2007: 45) reported that E-learning contains a number of means that 

provided text, audio, images, animation and videos. It includes use of technology such as 

audio or video, and computer-based learning. Abulibdeh and Hassan (2011:1015) 

discussed that in an E-learning atmosphere collaboration is not like the communication in 

conventional classroom situations. These changes are primarily due to medium used in 

learning. Both E-learning situations and traditional environments share student-student, 

student-content and student-instructor communications.  

Clark and Heaney (2003:58) viewed that E-learning is used to enhance the 

performance and understanding with the help of Internet technologies. E-learning 

technologies give opportunity to the learners to control learning speed, subject content, 

time and learning sequence. E-learning presents many Improvements in E-learning skill 

aim an uprising in educational system, permitting personalized learning, increasing 

collective understandings, and changing the role of the teacher. 

Oye et al (2010:21) described that the knowledge obtain by Information and 

Communication Technology is known as E-Learning for instance radios, mobile phones, 

computers, internet, and televisions, and so on to improve learning experiences. The term 

E-learning is adapted for learning online, computer assisted learning, multimedia 

learning, web-based training and the application of technology in the educational process. 

Due to vast growth of internet technology, E-learning converted into a progressive 

widespread learning approach in the institutions for higher education.   

Oye et al (2012:121) stated that network-enabled transfer of information and 

expertise is known as E-Learning. E-learning means the methods of using electronic 

devices to learn. The E-learning simply means electronic learning. It is manifold. It 

comprises all kinds of electronic devices that are deployed in teaching and learning 

process to make the learning process effective. For instance, the devices contain 

computer and other audio-visual amenities. Computers are the most widely used E-

Learning device. Electronic learning has now been known to have eased out learning 

process and have increased achievements of students with the ease of technology usage. 
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2.4 Use of E-Learning in Education 

 Clement (2000:20) described that in classroom the use of computer contribute to 

cognitive development. In education, the technology can contribute in the following 

manner;   

o Training Tool- Technology can be used by the learner in drill and practice 

software or program that direct learner through particular concepts or 

problems, online quiz and helping as a tutor. 

o Intellectual Development- computer can be used to form and construct 

knowledge by involving the interactive games. 

o Research Tools- Technology can be used by learners for accessing and 

exploring information, from network libraries, online resources and CD-

ROMS.  

o Communication Tools- the technology can be used as a base for 

communication by the various networks that are available. 

Dellit (2002:56) stated that reasoning, problem solving, high order thinking skills 

and creativity can be develop and enhance, by the meaningful utilization of ICT 

resources. ICT has surely reinforced the declared educational objectives, but this be 

influenced by numerous aspects such as the readiness, willingness and enthusiasm of 

teachers and motivation of students and the organization of curriculum. He further stated 

that teachers are hurrying over to complete the syllabus as expected by the administration 

and not proper time is given to lesson supported use of technology. 

Capper (2003:62) documented that there is a covenant that ICT has an effect on 

process of learning. However the application of technology is not effected by the amount 

of technology used but dependent on how the technology is used and for what purpose it 

is applied in the teaching and learning process. 

2.4.1 E-learning and Pedagogy 

Schroeder & Spannagel (2006:40) considered interactive E-Learning as learner-

centered pedagogy that gives importance to the activation of learners. Learners can 

construct knowledge through activities. E-learning through interactive programs creates 

activity as they are take part in active learning rather than the passive learning in 
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traditional setup. One outcome of the expansion and implementation of blended learning 

(mixing of E-Learning and traditional learning) has shifted the role of teacher in the 

classroom. Comas-Quinn (2011:219) described that for effective learning pedagogical 

shift must occur for blended learning. Role of teachers changed from the dispenser of 

knowledge to the facilitator of learning, while the role of students changes from 

information sponges to active explorers of knowledge. The blended learning model is 

nearly equals to constructivist and inquiry-based methods of instruction. This pedagogy 

involves technology for implementation for searching and seeking of information.   

Jones et al (2007:265) described that E-Learning has been used in a 

teaching/learning setting. It is the form of Technological Advancements introduced in the 

field of education and related with instructional methods and pedagogies, so as to; they 

come along each other, and were influenced by each other as well. Accordingly, it is 

interesting to note that the emphasis of teaching / learning has shifted from traditional 

methods to more dynamic ones with the support of new technologies which need new 

theories and practices to be developed and designed so as to fit the new generation of 

technology in a digital e-world.    

Saengsook (2006: 35) stated that E-learning could regard an alternate method of 

face-to-face method of teaching or as a supplement to it.  Usually E-learning permits 

students to take their learning responsibility as well as offer a greater choice to learn at 

their own pace and time. E-learning can be viewed as new paradigm for learning and 

technology. The barriers of distance, time, and finances can be overcome by E-learning 

and can change the methods of learning and teaching. The routine methods of teaching 

are challenged by E-Learning process and offers innovative ways of solving old 

problems.  

Romiszowski (2004:25) explored that computers in education make the students 

and teachers responsible for learning more content. E-Learning technologies as a 

classroom tools, their potential allows the instructor, to assign more work to students to 

search on the computers along with traditional workload. For example, in adding to note 
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taking and textbook reading, the teacher may also assign some relevant websites that 

students are needed to visit.   

Smith and Hardaker (2000:5) documented that in order to improve academic 

achievement and teaching effectiveness, educators aim to develop E-learning. E-learning 

not only takes into consideration different learning styles but also teaching approaches 

that reassure more involvement. Paechter et al (2010:223) elaborated that electronic 

learning has developed attainments of students with the comfort of technology usage and 

eased out learning process. Electronic learning has changed traditional classroom 

strategies where the teacher is the only source of information by increase its scope which 

is a brilliant way of reaching out to those who do not have the required resources to finish 

schooling.  

Olson et al (2011: 2) specified that in education system the concept of E-learning 

combination initiates with the teacher and from the methods that he apply in his teaching. 

In developing nations the main problem for majority of teachers, largely is that how to 

modify their method of teaching in such a way to integrate the use of technology in their 

teaching. Joining together with their traditionally trained method of teaching with 

applying of technology creates E-learning solutions. E-learning tools are simply an 

instrument that educators can utilize in several ways inside the new settings that can 

influence students’ understandings and results. 

In order to overcome the obstacle of time, distance and money matters, E-learning 

has great potentials, and can change the methods of learning and teaching. Instructors, in 

the educational settings, apply E-learning technologies in teaching situations in both 

online teaching cases and in classroom sitting, to improve learning process. Teachers may 

use E-learning technology simply as a tool in many ways inside classroom setting in 

order to improve the learning of students’ achievements. Merging technology with 

traditional setting of teaching originates E-learning solutions. 

2.4.2 E-learning Changes Education Process 

 Mills et al (2012:24) discussed that technology development in recent years has 

caused revolution in the higher education sector. Numerous factors make E-learning 
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attractive to educational institution and learners.  For example, the accessibility to the 

Internet means that E-learning reduces learning barriers of distance and time while, at the 

same time allowing students to take responsibility of their own learning. Students are 

now offered with opportunities to join the knowledge-based economy and knowledge 

society as they have access to and have advantage from a collection of learning resources 

and expert advice. 

 Usoro and Abid, (2007:22) stated that E-learning has created chances to meet 

students increasing learning needs.  For example, course content can be delivered in at a 

reduced cost and in a time, making E-learning an economically practicable choice. E-

learning is important for providing opportunities for human development and supports 

the students to acceptable into the global economy.  

The modern developments have placed responsibilities on the education system, 

to develop and practice new prospects. The major changes occurred in the global 

situations made it an information-based world; the major importance for individuals and 

society is the attainment of information. The teaching and learning process has moved 

from traditional methods to more vigorous ones with the support of new technologies. 

The application of E-Learning, which provides access to written, audio and video 

communication and to other information, has move in into a fast development in the 

education system of all over the world. 

2.4.3 E- Learning as a Tool to Foster Learning 

Emerson and Taylor (2004:673) stated that in educational setting the application 

of E-learning is growing into progressively more widespread. It is vital to check the 

effect of this system of learning on students’ performance. There is a large number of 

substantiation to recommend that academic results could be improved by introducing 

changed in the instruction and delivery of materials can produce different degrees of 

achievement. Arbaugh (2000:12) suggested that students who take more ownership of 

their learning are the ones who expend more time on internet-based courses and as a 

consequence get the maximum learning advantage.  
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According to Adewale et al (2004:129) computers can be used specially for 

classroom teaching as in the case of CD-ROMs that explain such topics as human 

anatomy. These programs usually provide highly visual interactive components to a 

lesson. Moreover there are different websites that could be used during a class period to 

explain a concept. Although allowing students to use educational web sites during school 

hours is advantageous, but if students could have access to them outside the class it 

would be better. Teachers could give the students a website address and ask them to 

follow certain directions instead of assigning problems merely on paper.  

Santhanam et al (2008:40) documented that E-learning can allow students to 

make many attempts to produce fruitful results. This optimistic self-perception of 

‘becoming’ successful learners can support them build continuous persistence and 

motivation. According to Irvine and York (1995:484), other major performance-

influencing problem relates to differences in students’ learning styles. These may affect 

the effectiveness of E-learning delivery methods for individual sub-groups within the 

students. 

E-learning may be a great motivational tool for those teachers who like to update 

their competencies and students who really like using the computer to get latest 

information. Students can produce significantly higher learning outcomes when they are 

directed to use self-regulative learning practices within E-learning context. 

2.4.4 E- Learning and Learner’s achievements 

 Kmitta and Davis (2004:333) described that the relationship between E-Learning 

and the achievement is very complex as there is not any common consensus on to what 

decide learner’s achievement. In most studies, learner score refers to learner achievement 

in their standardized tests; these tests are commonly employed to show ability at specific 

rank or skill level, and the high order thinking skills demonstration questions have a very 

less portion in these tests. 

 Maximum studies for instance Arkorful and Abaidoo (2014:410), Borglum 

(2016:52),  Serin (2011:189) conducted on the rapport of learners’ achievement and 

practice of ICT tools is quantitative and meta-analysis studies and therefore for most 
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circumstances, results of these studies may be generalized. Maximum studies are as well 

of empirical nature. These studies indicated the influence of ICT tools on learner 

achievement. These studies have shown most important positive impact on learners’ 

achievement. Teachers acknowledged this helpful effect on teaching because the more 

emphasis in this method is on the change in the process of learning. 

 The study conducted by British Educational Communication and Technology 

Agency, Becta (2003:12) informed that schools having good ICT resources and also use 

these resources effectively attained good results as compared to those schools having 

poor ICT resources.   

2.5 E-Learning in Teaching-Learning Process 

Yelland (2001: 43) stated that the application of new technologies in the 

classroom is pivotal for providing chances to students to learn and operate in the modern 

age of technology. It is obvious that the present system of education is not appropriate to 

prepare students of the modern society to be creative and skillful in their place of work. 

In the scenario of twenty-first century those organizations that are failed to integrate the 

new technologies their students cannot be prepare for future life.  

Grimus (2000:362) noticed that by teaching E-Learning skills students developed 

good understandings in educational institutions are therefore prepared to face the 

challenges of future. E-Learning basically in the educational process is applied to 

contribute as a source to improve efficiency. 

Ali et al (2013:4062) informed that what is nowadays identified about learning 

gives us important information for treatment of technology to provide students and 

teachers development of the abilities required for the twenty-first century.  In education 

the use of E-Learning can help improve retention of memory deepens understanding and 

increase motivation. E-Learning can also be used to support collaborative learning, 

including group problem solving activities, role playing and articulated projects. 

Some authors such as Rodgers (2008:144) reported that technology has the power 

to change the ways teachers teach and students learn. Still other authors speculate that 
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technology can change the learning process. Many people identify E-Learning as 

catalysts for change; accessing to information, handling and exchanging information, 

modification in the conditions of working, learning approaches methods of teaching, 

scientific research. Teachers could use E-Learning to support learning, critical thinking 

and peer discussions.  

Miller et al (2000:156-157) stated that E-learning may not be necessary for all 

classes but generally it facilitates in providing a relevant examples and demonstrations.  

E-learning changes the bearings of the classroom, increases the access of students to 

information, prepares students for employment, and satisfies public demands for 

productivity. These better values should also effect the learners/students' performance. 

Lou et al (2012:780) described that E-Learning is the source to help students in 

the developing critical thinking skills, cognitive skills, provides access to information and 

developing evaluation and synthesizing skills. Furthermore, E-Learning offers students 

accurate and fast feedback. Similarly it is a common belief that in education E-Learning 

application could encourage deep' learning and permit instructors to take into account the 

diverse needs of different students. 

In educational settings, the E-Learning support in increasing achievement of the 

students by retention of memory develops understanding and increase motivation. E-

Learning provides exact and quick feedback to students. 

2.6 Factors Influencing Use of E-Learning. 

Balanskat et al (2007:4062) documented the features effecting the E-Learning 

application in teaching-learning as system-level, teacher-level and school-level. Teachers' 

blending of E-Learning in to teaching is correspondingly effected by attitudes towards 

technology and institutional support factors. Sherry & Gibson (2002:178) suggested that 

institutional, technological, organizational, and individual factors have to be examined 

while considering E-Learning integration and adoption. 

 Hew & Brush (2007:225) identified some factors in using E-Learning to make 

teaching-learning effective which  contain: computer  motivation, self-efficacy,  
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computer  attitudes,  constructivist  beliefs, technology integration,  attitudes  towards E-

Learning  in  education,  teachers' educational beliefs, professional development, gender, 

teaching experience, innovativeness, attitude toward computers, environment of school, 

support from school, administrative support, community pressure, age, education level. 

Therefore, these factors may help teachers and educators to use E-Learning in teaching-

learning process and become effective technology adopters. 

Technology is an important tool for learning in the 21st century; students must 

have access to new technologies such as computers, multimedia technologies and 

instructional televisions to make teaching-learning effective. Effective teachings make 

best use of the E-Learning technology to improve students' understanding, motivate their 

interest, and increase their expertise.   

2.6.1 Teachers’ Attitudes 

Akbaba & Kurubacak (1999:834) stated that attitude is a tendency to react 

positively or negatively to an object, an event or person. The efficient application of 

educational technology in school programs is strongly determined by teachers' support 

and attitudes. The teacher can easily provide favorable vision about the implementation 

and incorporation of E-Learning into the process of teaching and learning if his attitude is 

helpful to the utilization of educational technology. Attitudes of teachers toward 

computers effect his integration of E-Learning into his classroom practice and also effect 

teachers' approval of the effectiveness of technology. 

Bai & Ertmer (2008:94) described that teacher's personality belongs to the nature 

of factors considered imperative to the improvement and integration of technology in 

education. Clearly the studies have shown that the likeliness of teachers uses of 

technology, and its effective integration and application, was very much related to the 

teachers' attitudes toward the computer and E-learning. Teachers who placed a more 

positive value on E-learning tend to use E-learning more successfully in their instruction. 

Teachers' acceptance and attitudes toward computer and other modern 

technologies effect whether they integrated E-Learning into their teaching and learning 
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process. Teachers who have positive attitude towards E-learning are more successfully in 

their instruction.  

2.6.2 E-Learning Competence 

According to Bordbar (2010:28) computer skill is being competent to keep and 

control a varied range of changing in the computer application for different purposes; 

teachers' ability of using computer is a main forecaster of incorporating E-Learning in 

classroom setting. Indication recommends that most instructors who have neutral or non 

favourable attitude to the addition of E-Learning in the classroom settings may be 

deficient in computer knowledge and expertise that is helpful in making informed 

decisions. 

Peralta and Costa (2007:72) described that teachers who had sufficient knowledge 

of computer were more self-reliance in their capability of using them successfully. 

Teachers’ ability directly associated with confidence. Teachers' self-reliance also 

correlated with their beliefs about their skill to apply computers in their teaching space, 

especially on their children's apparent skill. 

The effective application of E-Learning depends on teachers' ability of using 

computer in teaching and learning process. Teachers skill directly relate to confidence. 

2.6.3 Computer Self-Efficacy 

Yuen (2008:232) stated that research has shown that teachers’ self-efficacy 

influences their use of E-Learning. Self-efficacy can be described as a belief in one's own 

skills to carry out an action or activities needed to complete at ask or goal. 

Fundamentally, self-efficacy is the self-reliance that a person has on his capabilities to 

perform the job. Hence, the confidence of teachers represents both to the belief of 

teachers about success on implementing E-Learning for the purpose of learning and to 

what extent the teacher identifies achievement as far under his control.  

Liaw et al (2007:1066) described that computer self-efficacy of teachers' impacts 

their E-Learning application in the process of learning. The proficiency of teachers about 

computer technology is the main factor in effective implementation of E-Learning in 
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teaching. Teachers feel hesitant to utilize computer if they have no confidence about their 

abilities. The lack of teachers’ E-Learning knowledge and fear of failure have been 

mentioned as some of the reasons for embracing and incorporating E-Learning in their 

instruction. 

The experience of teachers' with computer technology is the foremost aspect of 

successful implementation of E-Learning in instruction. Teachers’ deficiencies of E-

Learning knowledge have been mentioned as a major reason for implementing and 

participating E-Learning into their teaching. 

2.6.4 Gender 

Volman (2001:615) identified that in several studies have been described about 

the gender variations and the practice of E-Learning. However, studies regarding 

teachers' gender and the use of E-Learning have stated less utilization of computer by 

female teachers' is due to their lack of interest, limited access to technology and skill. He 

discovered that male teachers use more technology in the processes of teaching and 

learning as compared to their female colleagues. 

Kay (2006:762) stated that male teachers had comparatively positive attitude 

towards computer and higher level of skill for computer application, however no changes 

were found between males and females about their attitude toward computer and ability 

after the training about the execution of the technology. 

Female teachers' have limited access to technology resulted in low levels of 

computer use. After the proper training and application of technology, there was found no 

changes between males and females’ attitude and ability about computer.   

2.6.5 Teaching Experience 

Gorder (2008:64) informed that the successful E-Learning implementation in 

classrooms depends on the teaching experience. Considerably teachers’ knowledge is 

correlated with the actual implementation of technology. She also stated that successful 

implementation of E-Learning was associated to technological comfort levels plus the 

authority to form lessons to teacher-perceived student requirements.  
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Nawaz and Kundi (2010:48) reported that the E-Learning’s challenging nature 

needs more preparation by the teachers to have a varied range of teaching skills. In E-

Learning system, the teacher is thought as a facilitator or coach, mentor and likely to 

accomplish various tasks particularly:  Decision-making; The instructor devices the 

program of teaching, that contains aims, rules and activities, timetable, formation of the 

practical work, content development and collaborating events. Academic, this is the 

routine activities of teaching and learning. The instructor must be familiar with the 

particular subject and the syllabus which will appraise the content of learning.  Social; 

this is an essential role in E-Training and E- Learning so that instructor generates 

favourable learning atmosphere, collaborate with learners and evaluate the responses . To 

achieve this purpose, in the new learning environments, the teacher should encourage 

motivate and facilitate the students.   

Baek et al (2008:234) also claimed that teachers who have more experience are 

less ready to integrate E-Learning into their teaching. Likewise, the less experience 

teachers were more probable to incorporate technology in the classroom setting. The 

reason to these changes may be that new teachers are more expert in using the 

technology.  

Senior teacher depends more on their teaching skills rather than using technology 

for their assistance. However new teachers have positive attitude toward using 

technology, because new teachers are likely more adept in using technology.  

2.6.6 Professional development 

Franklin (2007:270) described that professional development of teacher is the 

most important element of effective addition of technology into their teaching and 

learning process. Further, despite of experienced or beginner, E-Learning included 

training programs improve the competences of teachers  in  the practice of computer ,  

influence  teachers'  attitudes  towards  E-learning  as  well  as supporting teachers to 

identify the challenges of technology and in realizing that how new technology tools are 

important in student learning. He suggests that training program which concentrates on 

pedagogical training of E-Learning will help teachers to apply technologies in their 
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classroom setting. He disclosed that excellent program of professional training will 

supports instructors to use technology and transform teaching practices. The technology 

skill of a teacher is a strong factor of E-Learning integration.   

Lawless (2007:575) indicated that teachers may implement and integrate E-

Learning into their instruction while the training program might be focus on subject 

matter, and values the use of technology.  Furthermore, the training program may also 

focus on how to use technology to support students ' learning, achievement and teachers' 

understanding of content knowledge, confidence and attitudes towards technology.  

Teachers who combine their teaching practices with new technologies can improve the 

performance of students. He further stated that devoted and committed teachers who were 

professionally developed will acquire knowledge of latest technologies to add them in 

their classroom environment. Obviously, it is significant to allow the training institutions 

to include E-Learning technologies in the training programs of teachers, so in school after 

they got job, they are able to supplement their teaching activities and they are able to use 

the technology. 

When proper time is given to teachers to get expertise in E-Learning technology, 

they acquire, share and cooperate with each other with colleagues; it is expected that in 

their classroom situation they will include the technology to support the students 

learning. 

2.6.7 Accessibility 

Plomp et al (2009:4065) stated that in the field education, for integration of E-

Learning it is essential to provide access to E-Learning system and resources in schools. 

The successful integration of E-Learning technologies in classroom setting is mostly 

influence by access and availability of resources. According to him, teachers will not use 

E-learning in their teaching if they cannot access to E-Learning resources. Hence, 

updated software and hardware, access to computers are main features for effective 

adoption and integration of technology.  
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Teachers' pedagogical use of E-Learning in teaching depends on the access to 

technological resources. So provision of E-Learning access and resources is necessary in 

schools. 

2.6.8 Leadership Support 

Anderson et al (2005:50) documented that however infrastructure provision is 

imperative; leadership plays a vital role in the implementation of computer technology by 

teachers in their teaching. A leadership shares his vision with his team members and 

implements technology plans also motivate them to use technology in their instructions. 

He also recommends that, for effective application of well-designed technology plans of 

E-Learning, strong leadership is required for effective implementation in schools.  If the 

quality of leadership develops, then the chance of providing good quality of E-Learning 

opportunities will increase. 

Wong and Li (2008:110) conducted a study to identify the factors that influence 

the integration of E-Learning. The study showed that promotion of leadership 

experimentation, collaboration and teachers devotion to learning of students influenced 

the successful E-Learning transformation. Leadership for instance head of the 

institutions, managerial heads encourages effective implementation of E-Learning in 

institutes. The characteristic of management will assist the head of institutes to divide 

responsibilities among subordinates while concentrating on the integration and adoption 

of technology in the school.  

The support of a visionary leader who involved technology ideas, also encourage 

instructors to use technology in their instructions. Hence strong leadership is required for 

effective application of E-Learning by teachers, with a well-designed technology plans 

for schools. 

2.6.9 Pressure to use Technology 

Ali et al (2013:4065) stated that teachers' use of technology in schools may be due 

to the perceived pressure to use technology. Pressure to implement technology shows that 

teachers are aware of the expectation to use technology in classrooms. As technologies 

progress, teachers continue to be faced with growing pressure to integrate technology into 
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their instruction. Accordingly, in classrooms the teacher has the basic role to integrate 

technology effectively.  

He recommends that teachers were more likely to use E-learning to deliver 

instruction when they feel pressure to use technology. In the support, use and effect of E-

learning he claim that  perceived  pressure  to  use  technology  is  surely  linked  with  

teachers'  skills of using technology   for  delivering instruction.   

If teachers feel pressure from the community and higher authorities to transform 

their teaching, in order to put up new technologies they are more expected to adopt 

technology. 

2.7 Conceptualizing the Learning Process 

Sun et al (2004:155) described that over the years; a lot of methodologies to 

learning have been recommended however most people are to be expectedly agreed that 

in the process of learning students accomplish their learning objectives by employing 

various activities of learning and actively taking part in communications in order to 

exhibit their understanding. So, learning is a modification in learners’ understanding 

about genuineness of the problem under investigation. He argued that focus in the 

learning process is on; in what way individuals obtain different skills, knowledge and 

how they modified their existing knowledge and skills to solve problems. Rekkedal and 

Dye (2007:10) stated three principles of learning: first, ability to do some task or a 

modification in the behaviour of an individual; second a requirement that this 

modification must achieve some kind of experience or practice; and finally an 

expectation that the modification is a permanent one. Webster et al (2006:631) elaborated 

that in  the  knowledge-based  society education  is  growing into  more and more  

substantial,  making  societal  demands  for better education. This has resulted in new 

concepts within the area of teaching and learning. 

Kahiigi et al (2011:42) and Frankel (2009:26) noted that the amount of knowledge 

influences highly on the learning practices and learning styles of the students. Learners 

have different learning styles and they understand in different manners and by different 

ways depend highly upon which information is offered to them and their delivery method 
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influence their learning ability. Therefore, the learning style should be distinguished. E-

learning comprises the dynamic role the student must play in handling the information for 

use. 

Harrison et al (2004:320) explored that in E-learning students have command 

over the learning speed, content, time and learning sequence which permits them to 

modify their understanding to achieve their individual learning goals. Qureshi (2006:5) 

stated that with the strong advancement of information technology it is a common 

demand that learning should be prompt. To meet new challenges and issues needs 

innovative thinking. Innovative transfer of knowledge is the result of E-learning. He 

further stated that by the end of the year 2000, the Government of Pakistan acknowledged 

that its vision of “Education For All” would not come into reality without the 

introduction of new ideas in the traditional education system and with the addition of the 

latest technologies.  

The analysis of what was stated indicated that in the classroom, the application of 

many forms of technology is very effective. They empower the students to understand the 

graphing, word processing, and Internet research skills. These skills are significant for 

today's generation of students. The application of technology in the teaching place 

intensifies the interest among learners’ to learn, participate in classroom activities. 

Evidence confirms that there is a relationship among using of technology in institutes and 

learners’ performance and academic achievement. This method contains lecture notes, 

course content, communication tools, tests, quizzes and assignments and can gain access 

to through the network. 

2.7.1 The Function of Brain 

Sweller (2005:217) argued that our capability of processing of information is a 

complex procedure that includes the attention, observation, collection, association and 

arrangement of information. The main center of this process is the Long term memory.  

As the term indicates, our added knowledge stores the long term memory.  Our accrued 

knowledge is structured into large pieces of information in a place that is called schema.  

Schemas permit us to establish information in such a manner that is meaningful to us and 
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assisting in organizing and integration of new information.  Briefly, our accumulated 

knowledge is stored in our long term memory and also new information is assimilated at 

this point. Newly gathered information is lost if it does not fit into long term memory or 

assimilated with already stored information. Assimilation and modification in our long 

term memory can be termed as learning. 

2.7.1.1 The Limitations of Working Memory 

Barnard (2006:42) stated that our working memory received and processed all the 

information before it can integrate into long term memory.  The working memory has its 

own limitations; here processing of smaller amounts of information takes place before 

losing or in case of integration of this information in the long term memory.  At one time 

we can at the same time handle with approximately seven types of information. This 

needs to be done quickly, because the retention rate of working memory is nearly 20 

seconds for storing information.     

2.7.1.2 Multiple Channels for Information Processing 

Baddeley (1999:556) considered that there are various channels in working 

memory. He suggested a visual and an auditory channel.  Auditory channel deal with 

information that is received by hear. Information received through eyesight is treated by 

visual channel.  Processing requirements for written information appears to be distinctive, 

firstly the visual channel saw the words and then in the auditory channel transformed into 

sounds.   

Baddeley (1999:556) further mentioned that than the auditory channel, the visual 

channel process less information.  But, the overall working memory treated more 

information in case of information given to both the auditory and visual channels. 

Utilization of manifold channels can upsurge the quantity of information processed by the 

brain. However, the risk of cognitive overload is still there. The provision of large 

amounts information in an in effectual way can affect the ability of brain to assimilate 

information in a meaningful way in the long term memory.  
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2.7.1.3 Shaping Information Using Schema 

Clark and Feldon, (2005:218-219 stated that with the help of present schema 

using in working memory the information is assimilated into long term memory.  If the 

schema does not exist for accommodation of information, the generation of new schema 

is required and working memory need to do some additional effort to assist in organizing 

the information.  In case of poorly organized information or if it is hard to assimilate 

recently acquired information into present schema; less information will be processed by 

working memory. This process could be stopped to some extent by offering shaping and 

unification of information together with the information to be acquired.    

2.7.1.4 Brain Processing and E-Learning 

Spector et al (2008: 113) pointed out that the processing capacity of working 

memory is limited, this fact is recognizes by an effective E-learning. Effective E-learning 

demonstrations offer content that take benefit of channels, the visual and auditory in 

working memory. The brain can process a large number of information by using multiple 

channels. Well-organized E-learning recognizes that generally text information is 

complex in processing, which required contribution from the channels, the auditory and 

visual.  

Efficient E-learning demonstrations know that information is arranges in the long-

term memory called schema in the form of meaningful chunks.  Providing information in 

such a manner that uses of current schema or that supports learners to establish the 

information that can meaningfully help him in assimilating information in the long term 

memory. 

2.7.2  Learning Theories 

Here are some recognized theories of learning: behaviorism, constructivism and 

cognitive theories of learning. Behaviorism concentrates merely on the empirically 

apparent characteristics of learning. Cognitive theories explain brain-based learning and 

look beyond behavior. And constructivism interprets that learning is the process where 

pupil builds new ideas or concepts by actively engage in learning. 
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2.7.2.1 Behaviorism 

Modritscher (2006:127-128) stated that a change in observable behavior that is the 

results of an experience and persists over time is the view of Behaviorists thought of 

school about learning, the behaviorist school perceives that a response could be 

quantifiably observed to the stimulus they think that mind is like a black box, completely 

ignoring the fact that processes of thinking is the essential characteristics that takes place 

in the mind. Initial learning systems computer were planned on the basis of a behaviorist 

learning methodology. According to the behaviorist viewpoint a change in visible 

behavior is learning which is produced by the outside stimuli existing in situations. He 

said that without any scientific process to access the learning process the internal 

processes of mind could not be possible to demonstrate. Investigators should focus on as 

a replacement on the relationships between cause-and- effect that may be verified by 

observation. According to behaviorism it is the visible behaviors that confirm the 

learning of students, and it is not depending on intellectual process of the learner. 

Behaviorists propose Implications for Online Learning in the view of the behaviorists’ 

school: 

o Students must be aware of overt results of the learning so they can themselves 

evaluator for their learning from the online lesson and they can set expectations 

for learning outcomes. 

o Course creators have to describe orders of instructions to additional teaching units 

and selections of important units within the course. 

o Students must be confirmed about their learning outcome. 

The learning approach proposes by the behaviorist for showing the needed process, is 

to break it down the procedure into small parts with suitable explanation before learners 

are anticipated to imitate the preferred behavior. Learners are supposed to build the 

ability of this imitation by regular revision or review.   

2.7.2.2 Cognitivism 

Boring (2003:10) described that the importance of individual differences is 

recognized by the cognitive school, containing a variety of learning approaches in virtual 
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teaching to keep in mind and address those differences. The paradigm of cognitivist 

basically argues that if the mind is like a black box then it should be understood and 

opened. Like a computer, the learner is regarded as an information processor. In 

cognitivist learning occurs when a learner processes information that comes from the 

outer world by forming a mental construct of the information. According to cognitive 

psychology learning involves motivation, thinking and the use of memory, and that in 

learning process imitation has a significant role. Learning according to them is an inner 

process and he argued that the learner’s ability of processing information determined the 

quantity to be learned. During the learning process the amount of efforts by the learners, 

determines the deepness of the processing, and the organization of learner’s present 

knowledge. Furthermore they investigate learning from the viewpoint of an information 

processing theory, where in the period of learning the learner employs different types of 

memory. 

Leonard (2002:30) portrays the cognitive information processing in human mind 

with the example of computer. He is of the view that human mind also perform the like 

actions of information inputs, copying, memorizing, recalling and output as an 

expression. He further elaborated this fact with the help of Cognitive theory of learning 

that human minds accumulate new information, store it and afterward compare it in a 

manner to make connections among the prior knowledge with the new ones to distinguish 

between the known (memory)  and the new learned ones.  The intensity and frequency 

through which a learner is provoked to use teaching ideas and progression must then 

control the learning speed. According to the cognitive learning approach the main 

concept is that a student’s attention is limited and as a result selective.  

Through more richer and interactive means that present to a student who selects a 

collaborating learning style has a more chance to satisfy the individual needs. The 

method of instruction which provides a richer media and more diversity of 

communications must be more efficient. In E-learning and multimedia, cognitive load has 

reappeared as a real concern. Cognitivist is a robust and important force in the design of 

E-learning and in outlining how learners think and learn.  
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The Instructional planners must have followed various features for understanding the 

E-learning: 

o For many learning styles and different cognitive attitudes E-learning should 

contain learning articles and activities. 

o The teaching methods should increase the process of learning by utilizing all 

sensors, concentrating the attention of the learners by emphasizing imperative and 

important information, matching the cognitive level of the student and reasoning 

each instruction. 

o The instructional designer should link up the existing information to new 

information. 

2.7.2.3 Constructivism 

Wang (2003:80) depicted that constructivists interpret learning as a construction 

of complex ideas in the mind to show reality. According to them when a learner builds an 

image internally about his unique knowledge learning take place. Constructivism claims 

that collaborative events where an active role is played by the learners consist of and 

more effectively stimulate learning than occasions where they are inactive. It is expected 

that Individuals learn best by doing things themselves and while the pace of learning 

could be control by them. So, it is usual to assume that interactive and self-directed, 

learning must improve learning outcome. Constructivists rather than finding a correct 

answer, gave more emphasis to involve learners in the learning process. Some 

constructivists demand that learning atmosphere should be a comfortable learning 

atmosphere which is opposite to the typical classrooms where the environments in the 

classroom is less interactive depend on lectures, instructions and textbooks. Video, 

graphics, and other media can support by stimulating and engaging learners.   

Zhang et al (2006:22) recommended that constructivism would be a base for 

learning through the web. Constructivist supported web-based learning because it 

supposed to permit learners to involve in activities that are interactive, innovative, and 

collective during the process of constructing knowledge. In the process of learning, 

Learners cannot be take into account as only passive beings rather they are required to 

take an active part in the process of learning to construct their basic ideas about the outer 
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world. Traditional way of instruction is dependent on categorizing and organizing 

information, independent of the learner’s active participation. In contrary, when the 

learner is provided with an opportunity to be exposed or accessed to the unlimited and 

two way interactive-learning sources, then his/her capacity of problem solving, retaining 

information, cross checking its validity and knowledge transferring/acquiring skills are 

enhanced where his/her primary role changes from a passive to an active participant in 

the learning process. This idea is the central theme of the well known theory of 

Constructivism. By this theory students are required to be active in the processes of 

learning to properly understand the abstract ideas with clarity and become able to 

argue/interpret it in a scientific way.  

The accomplishment of learning ideas differs from learner to learner and the 

methods of instructions focused on the knowledge level to be achieved. The process of 

learning is the main focus of the learning theories as a result of this process 

understanding of the learners is making possible; however there is no particular theory of 

learning that can completely clarify all kinds of learning processes. 

2.7.3 Learning Styles 

The main focus of learning theories is genuine process of learning the value of 

learning materials is not the concern of these theories. Learning theories come to an 

agreement on the fact that it a process that occurs inside a learner. Kumar et al 

(2004:533) described that usually every individual has his/her own learning style. 

Students can learn with several methods and have their own likings and ways to get and 

process information. To help students to be classified in a specific group some of the 

styles of learning are developed. At this time we have many models of learning styles. 

For example Kolb's model of learning style is distributed into four main categories of 

learning styles as follows:   

o Assimilator (focus on listening to learn)  

o Diverger (concentrate on eyesight to learn)  

o Accommodator (learning best by doing)  
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o Converger (learning through handling the text) 

Canavan, (2004:55) described that individual may be different by their learning 

styles, and in the area of education, these individual differences become even more 

important. Learning style can be defined as the inherent foundation of a person, specially 

experiences of the earlier time and challenges of existing situation are the main factors 

responsible for acquisition of specific learning abilities over others. Teachers must aware 

about these facts that how individuals learn and acquire skills and what role does play the 

access to information in their learning process.  

Cowley et al (2002:12) stated that main objective in investigating a new 

interactive medium for provision of instruction must identify its impact on education. The 

main advantage of this method to students is that their understanding is developed, and 

they have the opportunity to learn according to their own learning styles by taking 

necessary actions to modify the method they acquired knowledge. However it is not 

always possible for teachers to accommodate the learning needs of all students. It is 

therefore significant that E-Learning provides a number of learning opportunities to the 

students. 

Docherty et al (2005:530) documented when the instructional practice is more 

meaningful for learners it is expected that student’s level of acceptance must increase 

about learning. 

Poon (2013:272) reported that pupils possess diverse learning styles: the learning 

speed of some learner is fast and they progress fast while some learners proceed at a 

slower speed and they learn best through repetition. Furthermore, some students like to 

work in groups while some have a preference to work alone. E-learning provides an 

opportunity to accommodate these different styles for learning and permits customization 

of the learning experiences of the learners. Learning style is the hereditary foundation of 

a person, particularly the experiences of past life needs to develop some abilities as 

compares to others. Educationalists believed that preferred learning behaviour of a person 

depends mostly upon on learning style.  
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 Kundi (2010:35) stated that instructional designers facing the challenge in 

generating E-learning systems take into consideration the individual differences such as 

cognitive learning style. Though, the new technologies like integration, electronic 

portfolios and personalization support to prepare a system that accommodate the learning 

styles of users. It provided more control to the learners over when, where and how they 

experience their professional and educational growth along with pursuing their individual 

goals.   

Nawaz et al (2013:7) found that web-based learning is globally reachable, secure, 

always current, low in maintenance and could provide accommodations to different 

learning styles. Instructors and learners can use the net in a many ways to bring 

improvement their learning and instructional experiences. 

Chang (2001:144-145) stated that many educationalists agree that basically 

learning should be provided in such a way and in atmosphere which is according to the 

requirements and learning styles of a students. In the teacher centered classroom that is 

the traditional learning environment, it is not possible for a teacher to satisfy the learning 

style of the whole class, but in the E-Learning approach, the knowledge of learning style 

is very essential. The outcomes pointed to the fact that learners having the Assimilator 

learning style (they can learn best by listening)  and  the  Converger  learning  style  (they 

can learn  best through  processing text)   attained good result with the help of E-learning  

method. 

The learners have diverse learning styles: Some learners’ progress with fast and 

rapid speed but some learn at slow speed. Correspondingly, E-Learning technology 

permits the instructors to accommodate diverse learning styles. 

2.7.3.1 Different Models of Learning Style 

There are various kinds of model of learning style based on different features. 

Four of them will be discussed here. 
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2.7.3.1.1 VAK Learning Style Model 

Coffield et al (2004:15) argued that this model focuses on human observation 

channels; feeling, vision and hearing. This model is known as Visual-Auditory-

Kinesthetic (VAK) model. This model or in other words observation channel model 

concentrates on the elementary reflection channel of a person. According to this model 

learning styles, there are four groups in which id model is divided, visual (verbal), 

auditory kinesthetic and visual (non-verbal). At times the term tactile is also used to the 

kinesthetic group that causes the change in the name of the model into Visual-Auditory-

Kinesthetic-Tactile (VAKT).  

Essi (2009:18) described that in the visual learning style, students can learn best 

by means of their eye sight, learn best. For visual learners, reading and seeing are 

declared to be essential, as images, demonstrations, handouts, mind maps and tables are 

very beneficial for them. Specifically textbooks, lecture notes and more printed script is 

the suitable for learning. In the environment of learning it is possible to include these 

things and hence it is easy for the students who are visual learners to study and use virtual 

environment.  

Essi (2009:19) further illustrated that virtual learning could be beneficial for those 

learners who acquire best from hearing can find if video clips, virtual lectures, and video 

conferences are provided to them they can learn best since speaking and listening are 

imperative for aural pupils. The video slides can simply add to the situation. Learners 

having auditory learning style prefer to receive complete instructions. At one time, they 

can learn one thing. Participation in class discussions and listening from lectures auditory 

learners can learn best. Similarly kinesthetic learners’ can learn best by sensation and 

investigation. Field trips and laboratory sessions before lectures in the classroom would 

be more beneficial for them. Kinesthetic learners prefer to engage in physical 

performances; feeling, touching, holding, doing and direct concrete experiences.  
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2.7.3.1.2 Kolb’s Learning Style Model 

Bruen and Conlan (2002:26) discussed that there are four learning styles of Kolb's 

learning theory that are made on a four phases of learning cycle. These four phases of 

learning cycles are:  

o Reflective Observation-watching (RO) 

o Concrete Experience-feeling (CE)  

o Active Experimentation- doing(AE)  

o Abstract Conceptualization-thinking (AC) 

 Kolb stated that observations and reflections are resulted in the form of concrete 

experiences. Abstract concepts are formed due to transformation and reflections 

which the learner absorbed, which an individual can himself experiment and test. This 

empowers them for formation of new practices and help in creation of new cycle. 

These styles of learning are the blend of two favored styles   

o Diverging (CE/RO) 

o Assimilating (AC/RO) 

o Converging (AC/AE) 

o Accommodating (CE/AE) (Business balls)  

Sanders and  Bergasa-Suso (2010:615) stated that the learning style diverges are 

those who learn best by watching and perceiving. The meaning of term diverge is to be 

different from something or splitting up. These persons like better to observe instead of 

doing. They have an observation power of present state of affairs from a number of 

diverse views. They want to works in groups, gather information, getting feedback in 

person and use their mental abilities in a solution of the problem. The assimilating 

learning style is the combination of thinking and watching as a source of learning. The 

term, assimilate, means translating and absorbing.  The assimilators have a preference to 

clear descriptions instead of doing physical work. Assimilators put more emphasis on 

concepts and ideas than people. They need comprehensive explanations and prefer 

theories that are logically sound. These types of learners prefer lectures, discovering 

analytical models and readings.   
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Smith and Naylor (2001:58) further added that the learning style converging is 

learning by thinking and doing. The meaning of the term converge is to become closer to 

something. Convergers want to integrate practice and ideas. Individuals like to find out 

solutions for practical problems with converging learning style. They are less concerned 

with people in social or personal matters rather than they prefer technical tasks. 

 Convergers preferred to experiment with fresh ideas and try to apply practically. 

The accommodating learning style is the combination of feeling and doing as a learning 

source. The meaning of the term accommodation is adaptableness. The accommodators 

desired to a climate the learned things into practice. Students having accommodating 

style of learning style preferred to do things physically. Students having the 

Accommodating style of learning, depending on their intuition instead of using logic. 

These learners have a experiential and practical approach to learned information. They 

like better to work in groups to complete tasks.  

2.7.3.1.3 Honey and Mumford's Learning Style Model 

Merrill (2000:45) described that Honey and Mumford developed a model for learning 

style by in 1982 which is mainly based on Kolb's work but to some extent is different 

from it. According to this model, there are four main stages of learning styles: 

o Reflector 

o Activist 

o Pragmatist 

o Theorist. 

 Merrill (2000:45-46) further described that Even though they different to some 

extent; however they are also known as the Kolb’s styles of learning. An activist loves to 

take an active part in the process of learning. When Activists are engaged in new 

practices, opportunities and problems then they learn best. They desire to work in team, 

playing educational games and with tasks. Paying attention to lectures or writing and 

reading by themselves, hamper the activists learning. They dislike the strict schedules or 

to follow clear-cut instructions. 
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Reflectors prefer standing apart and think what is going on. By observing 

someone else, they are interested in collection of information about what is learnt and 

making an analysis of the results. They have the abilities of reporting and analysis of any 

event. Reflectors want to play the role like a leaders, they don’t wants to do anything 

unprepared or follow the strict deadlines for completion of a task. While theorists, do 

things rationally and analytically in place of using emotions and subjectivity. They want 

to perform challenging tasks in order to employ their problem solving skills and 

knowledge. Theorists wants that controlled environments, stimulating concepts and ideas 

should be the part of learning process. Theorists do not or less learns in the situation 

where more emphasis is put on emotions an instruction is poor or activity is unstructured. 

He further described pragmatists interested in that type of learning which is 

associated to their future or present job. Pragmatists are realistic people they learn less if 

they find no advantage to achieve or no benefits to get the job. 

2.7.3.1.4 Felder-Silverman model 

Felder and Silverman (2002: 37) have compared the effects of E-learning which 

was provided according to the learning styles of students as compared to those on 

traditional instructor-based learning. The result of the study revealed that students having 

converging or an assimilating learning style got higher educational grades in E-learning. 

They studied the students’ behaviour according to learning style preferences. The 

reflective learners as compared to active learners thoroughly deal with frameworks and 

gave more time to the examples. Active learners perform better on problems dealing with 

facts.  

Carmo et al (2006:22) investigated different kinds of activities that could be 

applied to provide support to students having diverse learning styles in the educational 

environs. He found that in processing textual answers, visual students had difficulties. 

Therefore, the learning atmosphere ought to suggest visual activities but also methods for 

learners to construct solutions in the form of graphic representations. When other 

learning styles are investigated, the outcomes vary. Such as visual/reflective students 

perhaps gave answer in text while visual/active students’ most likely gave answers 



46 
 

graphically. This means that flexible atmosphere should be provided together with 

discussions, problem solving activities and recorded lectures. The E-Learning 

environment is convenient for sequential learners as information is given in logical order. 

The grand picture or goal of the problem or topic should be provided for global learners 

in the environment. For sensory learners, a lot of information with various examples 

should be provided as they have weak abstraction skill. The material presented for 

activities must combine the current information and abstract ideas. 

Lu and Liu (2003:499) stated that most instructors admit that learning needs and 

the knowledge of learning styles of individual learners must be considered before 

delivering instruction in the classroom environment. In traditional learning class, the 

knowledge of learning style is beside the point, but for the E- learning class, the learning 

style knowledge is meaningfully significant. The outcomes showed that students who 

learn best through papers, analogies and lectures having Assimilator learning style and 

the students who learn best through field work, observations and practical in laboratories 

having Converger learning style attained a good result with the web-based (E-learning) 

method. 

2.7.4 Learning Styles and E-learning 

Graf and Kinshuk (2006:10) compared the effects of E-learning which was 

provided according to the learning styles of students as compared to those on traditional 

instructor-based learning. The result of the study revealed that students having 

converging or an assimilating learning style got higher educational grades in E-learning. 

The reflective learners as compared to active learners thoroughly deal with frameworks 

and gave more time to the examples. Active learners perform better on problems dealing 

with facts.  

Graf and Kinshuk (2006:10) further investigated different kinds of activities that 

could be applied to provide support to students having diverse learning styles in the 

educational environs. He found that in processing textual answers, visual students had 

difficulties. Therefore, the learning atmosphere ought to suggest visual activities but also 

methods for learners to construct solutions in the form of graphic representations. When 
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other learning styles are investigated, the outcomes vary. Such as visual/reflective 

students perhaps gave answer in text while visual/active students’ most likely gave 

answers graphically. This means that flexible atmosphere should be provided together 

with discussions, problem solving activities and recorded lectures. The E-Learning 

environment is convenient for sequential learners as information is given in logical order. 

The grand picture or goal of the problem or topic should be provided for global learners 

in the environment. For sensory learners, a lot of information with various examples 

should be provided as they have weak abstraction skill. The material presented for 

activities must combine the current information and abstract ideas. 

Carini (2006:12) stated that most instructors admit that learning needs and the 

knowledge of learning styles of individual learners must be considered before delivering 

instruction in the classroom environment. In traditional learning class, the knowledge of 

learning style is beside the point, but for the E- learning class, the learning style 

knowledge is meaningfully significant. The outcomes showed that students who learn 

best through papers, analogies and lectures having Assimilator learning style and the 

students who learn best through field work, observations and practical in laboratories 

having Converger learning style attained a good result with the web-based (E-learning) 

method. 

2.7.5 Theory-Based Design Framework for E-Learning 

Dabbagh (2005:32) described that E-Learning identifies that to foster learning and 

interaction, three main components are required to work together; first educational 

models or paradigms, secondly instructional and learning approaches, and finally online 

learning technologies or pedagogical tools (i.e., Web-based and Internet technologies). 

Moreover, as learning technologies become global and new technologies continue to 

develop new potentials for action, social structures and pedagogical practices are 

changed. Thus, the three-component model in Figure 1 indicates a transformative 

communication affecting E-Learning. Instructional designers and educators and can 

consider this model as a theory-based that directs the design of E-Learning. 
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Dabbagh further stated that for E-Learning, the pedagogical model is the first key 

element of the theory-based design. Pedagogical models are theoretical constructs or 

cognitive models derived from knowledge gaining models which create the base for 

theory of learning. Hence, they are the joining instrument through which we connect 

concept into practice. Pedagogical models guide to the outline of teaching plans that is 

the second main element of the theory-based design for E-Learning. What instructors do 

to assist student learning are known as instructional strategies. Instructional strategies 

guides about how to operate pedagogical models. In other words, they put them into 

practice. When effects of learning theory for education are discussed, instructional plans 

are the particulars of how these implications are to be interpreted into instructional 

processes, resulting in a plan, and series of activities or methods, aimed at attainment of a 

particular goal. Instructional strategies are thus originated from pedagogical models, 

which in turn are derived from learning theory. 

McLoughlin and Oliver (1999:41) illustrated that models of instructional strategies 

that represent the features of pedagogical models based on the existing cognition and 

constructivist opinions comprise  

o Supporting or promoting reliable learning activities;  

o Simplifying problem-solving, investigation, and hypothesis creation;  

o Encouraging teamwork and social negotiation; 

o Facilitating and supporting role-playing activities;  

o Supporting power of expression and reflection;  

o Assist manifold perspectives;  

o Encouraging demonstrating and explaining; and  

o Provide framework.  

Overall, the aim of these instructional strategies is to produce a learning culture 

where teamwork, learning with self-management and self-awareness are supported, and 

where the role of the teacher is supportive, reciprocal, and communicative as it is 

approachable to learner needs. Following is a detail of these instructional strategies. 
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2.7.5.1 Promotion of Authentic Learning 

Bigge and Shermis (2004:180) stated that supporting authentic learning is the 

basic of all instructional strategies. The learners engage in authentic activities are a 

meaningful and realistic task that is pertinent to the learner’s needs and interests. Through 

involving learners in valid and meaningful tasks, they are able to see the direct 

implications of their activities and relate the learned knowledge in real world situations. 

Illustrations of authentic activities can be recommended in E-Learning using learning 

tools, contains, using of graphics to display elements of a problem or a case to present it 

more accurate, digital audio and video should be used to bring the event to real life 

situation, animation should be used to add context to the situation e.g. using an animated 

slide show, proper use of media to deliver explanation on main and important text items 

in the item description, evolving a direct use of interface using web authoring 

technologies to permit learners to engage themselves in, and work on certain 

characteristics of the case environment and simplifying Hypothesis Generation, Problem-

Solving and Exploration.  

Wilson & Cole (1996:605) narrated that problem solving is an investigative 

search process in a problem space. The activities in Problem-solving instead of learning 

specific content, place more stress on learning how to learn. The process of problem 

solving in problem-solving activities,  for example the learner’s ability to make a 

hypothesis, find and categorized information, think analytically and critically about 

information, ask questions, and reach a determination or answer, becomes more 

significant.  

They further discussed that exploration is also a very important component of the 

instructional strategy that motivates learners to check out different plans and hypotheses 

and note their effects. In investigative learning, there is limited guidance and instruction 

from the teacher and student searched and produce or created learning by exploring and 

discovering information. Hence, problem solving and exploration are correlated. 

Exploration and generation of hypotheses work together to help students attain problem 

solving and decision making skills.  
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Betrancourt (2005:32) discussed that instances of hypothesis generation, problem-

solving and exploration can be enacted in E-Learning settings using learning technologies 

comprise providing a synchronous discussion area provide to learners for the purpose of 

discussion of problem issues. This process need real thinking and sharing of information, 

giving opportunities to online knowledge repositories and databases that offer real time 

data such as advanced weather information and other scientific data and statistics. Using 

of web tools and scripting languages to develop self-sufficient instructional modules such 

as virtual reality environments, micro worlds and simulations that involve students in 

exploratory-type activities are also the important features of E-learning.  It provides 

guidance to learners to search engine in the course area that facilitate students learning to 

support exploration.   

2.7.5.2 Supporting Role-Playing 

Firdyiwek (1999:32) argued that role-playing is an instructional tactic that permits 

learners to undertake practitioner and professional roles such as physicians, scientists, 

salesperson, historians, and other roles, in order to perform states that these professionals 

face in the real world. Students can imagine that they are other persons in different 

situations then make decisions as situations change. Role-playing permits learners to 

exercise their knowledge and skills in a replicated real world situation and directly 

observe the results of their actions, encouraging reflection and meaningful learning. So as 

to survive in their role, learners must obtain specific skills and knowledge. This is where 

and when learning occurs. The learning environment that supports role-playing activities 

is often pretended or symbolic but also engaging enough that it attracts and sustains the 

learner’s attention. Moreover, along with learning the specific skills and knowledge of 

the role, learners also attain communication skills, social skills and interpersonal skills, 

which are features of self-directed learning. 

2.7.5.3 Promoting Reflection and Articulation 

Abulibdeh and Hassan (2011:1020) pointed out that articulation means the skill to 

think about actions and able to give explanations for implemented strategies and 

decisions.  When students are given the chances to articulate their knowledge or 
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understanding of something, they are explaining to others students what they know. 

When students articulate their knowledge to one another, they share multiple angles of 

their knowledge and generalize their knowledge and understanding so that it is pertinent 

in different situations. Articulation can also be attained by variety of other means, 

containing discussing and debating the issues, working in groups, demonstrate findings, 

reporting, and defending and conveying knowledge developed through learning 

environments. Encouraging reflective thinking or reflection includes querying students to 

explore what they have done, analyze their performance, and relate it to that of peers and 

experts. Thus, reflective thinking involves a method of analyzing and making decision. 

Articulation and reflection are closely associated. 

 Abulibdeh and Hassan (2011:1020) further mentioned that reflection is similar to 

articulation except that it is pointed backwards to former tasks. Reflection can happen 

when learners, for instance, are asked to keep a periodical about a learning practice and 

then reexamine this periodical at the termination of the practice to reflect on their 

learning process and rebuild what they have learned. An additional illustration of 

reflection is when students registered in a particular course are asked at the beginning of 

the course, to write a paper about a topic and review it at the end of the course. By 

involving in this kind of activity, students are evaluating what they have written in the 

past, making an assessment about their prior knowledge, and applying newly gained 

knowledge to revise it. 

Patel et al (2013:235) pointed out that articulation means the skill to think about 

actions and able to give explanations for implemented strategies and decisions.  When 

students are given the chances to articulate their knowledge or understanding of 

something, they are explaining to others students what they know. When students 

articulate their knowledge to one another, they share multiple angles of their knowledge 

and generalize their knowledge and understanding so that it is pertinent in different 

situations. Articulation can also be attained by variety of other means, containing 

discussing and debating the issues, working in groups, demonstrate findings, reporting, 

and defending and conveying knowledge developed through learning environments. 

Encouraging reflective thinking or reflection includes querying students to explore what 
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they have done, analyze their performance, and relate it to that of peers and experts. 

Thus, reflective thinking involves a method of analyzing and making decision. 

Articulation and reflection are closely associated. 

 Patel et al (2013:235-36) mentioned that reflection is similar to articulation except 

that it is pointed backwards to former tasks. Reflection can happen when learners, for 

instance, are asked to keep a periodical about a learning practice and then reexamine this 

periodical at the termination of the practice to reflect on their learning process and rebuild 

what they have learned. An additional illustration of reflection is when students 

registered in a particular course are asked at the beginning of the course, to write a paper 

about a topic and review it at the end of the course. By involving in this kind of activity, 

students are evaluating what they have written in the past, making an assessment about 

their prior knowledge, and applying newly gained knowledge to revise it. 

Taiwo (2005: 606) pointed out that articulation means the skill to think about 

actions and able to give explanations for implemented strategies and decisions.  When 

students are given the chances to articulate their knowledge or understanding of 

something, they are explaining to others students what they know. When students 

articulate their knowledge to one another, they share multiple angles of their knowledge 

and generalize their knowledge and understanding so that it is pertinent in different 

situations. Articulation can also be attained by variety of other means, containing 

discussing and debating the issues, working in groups, demonstrate findings, reporting, 

and defending and conveying knowledge developed through learning environments. 

Encouraging reflective thinking or reflection includes querying students to explore what 

they have done, analyze their performance, and relate it to that of peers and experts. 

Thus, reflective thinking involves a method of analyzing and making decision. 

Articulation and reflection are closely associated. 

 Alonso et al (2005:217-218) mentioned that reflection is similar to articulation 

except that it is pointed backwards to former tasks. Reflection can happen when learners, 

for instance, are asked to keep a periodical about a learning practice and then reexamine 

this periodical at the termination of the practice to reflect on their learning process and 
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rebuild what they have learned. An additional illustration of reflection is when students 

registered in a particular course are asked at the beginning of the course, to write a paper 

about a topic and review it at the end of the course. By involving in this kind of activity, 

students are evaluating what they have written in the past, making an assessment about 

their prior knowledge, and applying newly gained knowledge to revise it. 

2.7.5.4 Collaboration and Social Co-operation 

Duffy and Cunningham (1996:187) pointed out that a collaborative approach can 

be defined as an instructional strategy that supports communication between and among 

two or more students to take full advantage of their own and each other’s learning. From 

a situated cognition or constructivist  perspective, collaborative learning can be explained 

as an assortment of activities that put emphasis on (1) mutual construction of knowledge; 

(2) joint arbitration of alternatives through debate, argumentation and other means; and 

(3) learner confidence on both teachers as well as fellow students as learning resources. 

Hence, social negotiation is an essential element of collaboration.   

In collaboration and social communication, the aim is to share different 

perspectives and ideas and to cooperate with each other on problem-solving and 

knowledge building activities. Groups are made to offer variation in classroom activity, 

share assignments, and encourage peer coaching. Collaboration and social negotiation 

can be enacted in E-Learning settings using learning technologies contain: 

o Setting online group discussion areas to promote collaboration and social 

negotiation keeping in focus the main topic, goal, or particular activity for 

example asynchronous discussion forums and a case study.  

o Planning activities that permit group fellows to share documents correlated to the 

assignments of group. Where the article is displayed, group members can argue 

on the contents of the document via email, chat, or videoconferencing.  

o Engaging learners in synchronous interaction activities using videoconferencing 

and computer-generated chat. Real time collaborative activities permit group 

members to introduce innovative ideas, discuss difficulties, and action plans 

should be developed for a limited period of time. 
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2.7.5.5 Supporting Multiple Perspectives 

 Freeman (2005:52) articulated that supporting multiple perspectives is 

instructional strategies that give emphasis to the building of flexible knowledge. By 

judging things or events or multiple points of view of understanding, students reorganize 

information to construct new knowledge, attaining meaningful and flexible knowledge.  

Basically, encouraging multiple perspectives includes presenting information in a 

diversity of ways to help learners to view the knowledge base from multiple viewpoints 

and discover their own connections and descriptions.  

The objective of supporting multiple perspectives is to create cognitive changes 

so that originally learners are aware that there are multiple perspectives on a problem, 

which is the case in real world circumstances. Secondly, students are involved in 

discovering each perspective to look for a meaningfully resolve to the issue at hand, 

generating new meaning in the situation of their own knowledge and experiences. 

Multiple perspectives can be ratified in E-Learning situations using learning technologies 

contain: 

o Providing web links to cases that clear different outlooks on a problem at hand. 

o For the purpose of seeking additional information for the learners relative to their 

learning task a search engine should include at the end of the course website. 

o A discussion forum should be provided to encourage students to express their 

viewpoint on an issue, hear the viewpoints of other students, and ask questions. 

o An “ask the experts” email link or list serve should be provided for students to use 

when looking for expert opinions and viewpoints about the problem at hand. 

2.7.5.6 Support Explaining and Modeling 

Graham and Robinson (2007:99-100) stated that explaining and modeling provide 

an example of the desired performance to the learners by focusing on the expert’s 

performance. Fundamentally, modeling display how a process describes, while 

explaining includes giving explanations why it occurs that way. By facing an expert or 

teacher’s cognitive processes, students are capable to adopt the expert’s mode of 
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thinking. Thus explaining the philosophy behind an action or decision is Major to 

modeling adept performance.  

In E-Learning contexts modeling and explaining can be enacted using learning 

technologies contain: 

o Providing access to a website where instructional challenges or solutions to 

problems that have been considered standard by teachers or experts are displayed 

for others to read. 

o Providing opportunity to use digital audio and video to record an expert’s 

performance while acting out a real world task. 

2.7.5.7 Provide a Framework 

Vrasidas and Mclssac (1999:24) discussed that scaffolding or framework is 

initially based on the concept of providing helpful assistance to the learner within the 

limits of a learner’s zone. The main focus of teachers and instructional designers is to 

giving the exact level of encouraging support in a learning environment. Novice students 

and those students having some knowledge base need different types and level of support 

to achieve their prospective development zone. Hence, framework is suggested in which 

pupils get the support and information they require according to their levels whether they 

are beginner learners or advanced students to help them involve in their learning job. 

Advanced learners may not require the same type and level of guidance as the beginners 

learners need. By providing suitable and wide-ranging resources and tools to support 

learning, scaffolding can also be achieved. Scaffolding can be enacted in E-Learning 

situations contain: 

o One-on-one mentoring and guidance via email should be provided. 

o For the students who seek help on how to perform certain tasks should be 

providing a discussion or chat area.  

o For important terms and their definitions should be provided an online index and 

a glossary of the terms. 
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o Hypermedia links should be provided with worked examples of learning tasks or 

samples of former assignments to clearly transfer to the learners the requirements 

of the task. 

Good E-learning instruction is focused by an understanding of how the brain processes 

information.  The best efficient E-learning applications take benefit of this knowledge. 

2.8 Reason for Using E-Learning in Classroom 

 The use of E-Learning has many benefits for both the learner and the teacher.  E-

Learning Technologies capture the attention of students, motivate them and assist them in 

explaining difficult concepts. 

2.8.1 E-Learning for Student Attention 

 Kadzera (2005:10) noted that E-Learning technologies caught and sustain 

students’ attention and interest during their classes. The skill to focus the attention of 

students assists to maintain their attention either on the material being shown or to the 

description that teacher delivered when the computer is switched off. The use of the 

computer permits the instructor to keep interest in a lesson and complete control in 

classroom. This control helps the teacher to direct the students’ attention both to the tools 

being used, and the material being demonstrated by the technology, or to the instructor. 

The students’ attentiveness on what is going on supports them to comprehend the lesson 

and gain whatsoever concepts are clarified. 

2.8.2 E-Learning for Explaining Concepts 

 Majed (1996:59) asserted by using E-learning technologies, the teacher can 

clarify concepts that would be difficult to explain verbally. When students practically 

watch the videos that teachers are saved for them they easily understand what the teacher 

is talking about. Moreover, E-learning technologies help learners attain observational and 

listening skills that help in their understanding of difficult ideas.  

When students are engaged in the use of those technologies which teachers apply 

in their teaching then they will be able to notice the relevance and the relationship of 

what the teacher is teaching and the technologies being used, the students’ attitudes 
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towards learning becomes developed, and that makes them equipped for the 

technologically oriented society.  

2.8.3 Adaptation to Change 

Bennett & Bennett (2003:54) described that change affects the setting of the 

institution in its leadership, culture and resources. It also impact on the attitudes, beliefs 

and values of the individuals who are the change agents. Change as a procedure to 

transform people’s attitudes, behaviour and knowledge about the value of containing 

something new or achieving something more beneficial. There are many factors which 

both resist and support the change when change is proposed. 

 The origination of technology in the field of education has been received with 

mixed attitudes by teachers; some teachers are still feel easy with the old (traditional) 

methods of teaching, whereas to others technology can play a beneficial role in teaching 

learning process . Once a learner is encouraged with new technology, he or she would 

develop a positive attitude toward technology. Where he or she collects information, 

asses the technology, and then reflects whether it offers satisfactory and appropriate 

improvement which is necessary to improve his or her range of skills. For this process to 

occur and for change to take place, he recommended that four components must be 

present:  

o External situations which means that having appropriate resources and the 

committed obligation of top management;  

o Internal situations that includes assistants seeing the need, being ready for change;  

o Prompting events means internal or external or pressures to change initiated by  

o need for innovations, dissatisfaction and organizational renewal; and  

o An elegant change plan and an inclusive plan explaining the transformation 

process   

When the resources are presented or the administration shows its commitment, if 

the implementers do not see the requirement or are not willing to join in, not any change 

can take place. This type of situation reveals the old proverb, “You can take a horse to the 

river, but you cannot force it to drink”. 



58 
 

2.8.4 E-learning for Motivation 

Bullock and DeStefano (2001:152) reported that the term motive comes from a 

Latin origin which mean “to move” therefore an effort or wish to perform tasks. Teachers 

attempt to bring this desire in their students so they can completely participate in 

instructional activities and develop profound understanding of concepts. Motivation acts 

in two forms, intrinsic and extrinsic.  

2.8.4.1 Intrinsic  Motivation. 

Oubenaissa et al (2002:43) viewed at intrinsic motivation as for the purpose of 

pleasure and satisfaction performing an activity simply that go along with the action. 

Teachers do not have to worry about students who are intrinsically motivated, because 

they are tuned for success. He also stressed that intrinsically motivated students are more 

easily learn on their own because their interest in learning is internal. Attitudes to use 

new technologies should be established with an open mind. The problems that originated 

with the use of new technologies should be realized as opportunities for progress and 

improvement, and not as hurdles.  

2.8.4.2 Extrinsic Motivation. 

Peach et al (2007:320) described that extrinsic motivation can be used in the 

absence of intrinsic motivation, to bring students in and keep them betrothed in lessons. 

The application of technologies, which students can easily operate to obtain a required 

result, can create the desire to learn and do more. Resources that students can associate 

with their daily life also help to produce that desire to do more. E-learning Technologies 

for getting Students’ Attention E-learning technologies capture and sustain students’ 

attention and curiosity during their lessons. The skill to direct students’ attention helps to 

sustain their concentration either on the information being presented or to the explanation 

being given by the teacher when the computer is switched off. This attention by the 

students on what is going on supports them to follow the lesson and learn whatsoever 

ideas are being clarified. Such attention by the students also assist teachers sense the 

willingness of students to understand what is being instructed. 
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2.9 Principles of Effective Learning 

There is an increasing body of research finding out what makes E-learning effective. 

Mayer et al (2003:422) identified several most significant principles of E- learning and how 

they contribute to the learning of students.     

2.9.1 Pictures and words are better than words alone. 

Mayer et al (2003:422) stated that individuals can learn better from pictures and 

words than from words only.  In this perspective, words contain spoken and written text, and 

pictures contain static graphic images, video and animation.  The use of both pictures and 

words is more proficient than only words.  The application of both pictures and words 

increase the function of working memory to process more information.     

Bransford et all (2002:39) expressed that video and narration is meaningfully 

operative than text and narration.  Likewise, video along with narration seem to be more 

powerful than only text and narration. Text and narration depend on the similar channel for 

processing information. It appears that presentations in the form of text may be less helpful 

instead of presentation including narration. For effective learning, information present in 

working memory must successfully find its way into long term memory.   

Through utilizing many channels of working memory, E-learning material can 

broaden the probability that information will be don’t lost and successfully incorporated into 

long term memory.    

2.9.2 E- Learning is helpful in paying attention  

Driscoll (2002:59) argued that E-learning applications will be more beneficial when 

the attention of learner is not divided. Attention is splitting only when student is forced to 

listen to information which is too far from them, for example when on the screen, the 

content is visually far apart from the learners or if it is offered in only text form.  In a 

nutshell, when related information is offered together visually and on time then learning is 

more effective. On the other hand, learner attention is split when related content is not 
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presented together and more load has put on brain has work to assimilate the different parts 

of information.   

 Driscoll (2002:59) pointed out that pictures and words when offered at the same time 

are more effective than when offered in sequence. As, animation along with narration 

offered is more probable to contribute to the learning of students than the demonstration of 

animation and then narration. 

2.9.3 E-learning should exclude extraneous information 

Kalyuga et al (1999:360) expressed the view that the demonstration of E-learning 

content should eliminate extraneous information. E-learning is most beneficial when the 

content presented is in the line of instructional objective and more relevant to the learning 

needs of the students. 

 Students learned best when irrelevant information is excluded and more focused on 

relevant content in E-learning presentation. Learning is more successful when extraneous 

information is eliminated because of the limited brain’s processing information ability.  

2.9.4 E- learning when interactive is more effective. 

Twig (2003:29-30) discussed that students are not learn at the same pace. Learners 

learn best when they have the chance to control the pace of the presentation. When the 

student has the facility to interrelate with the presentation, E-learning is more successful. 

The pace of learning can also be control by breaking the demonstration into parts; as a 

substitute of longer segments which is difficult to control. Shorter parts work well when 

permit students to select parts to learn at their own pace.  

2.9.5 E- Learning is effective when organization of information is activated 

Pollock et al (2002:65) indicated that helping students to remember or attain 

formation that support to understand and organize the information can be achieved by 

different manners. Activation can be developed by letting students to analyze the content 

though demonstrations, discussion, directed recall and written reports.  Revising the class 
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discussion, graphic presentation organizers, and evaluation can also be supportive in 

activating prior knowledge.    

Preview activities assist in activation of existing schema or organizing structures and 

generate new schema. So the new information in the presentation is to make easier to 

absorb.  Activating knowledge supports in provide a structure from working memory to long 

term memory to comprehend and organize the new information.  

2.9.6 By Including Animation E-Learning Can Develop Learning. 

Tversky et al (2002:250) argued that animated content when used effectively can 

increase learning. In computer-based animation environments learning is improved. 

Animation seems to be most successful when presenting information or concepts that 

learners may have difficulty in imagining.  The process and other dynamic phenomenon 

could be visualized by student with the help of animation that cannot be easily imagined.  

This is particularly true for the processes that are not inherently visual for instance forces in 

physics or electrical circuits.   

Mayer and Chandler (2001:394) reported that in preference to experts animation 

appears to work better with novices.  When students have the skill to start and stop the 

computer and observe it at their own speed or are able to manage many features of the 

animation, then it appears to be more effective.  For empowering students to visualize 

complex information, animation may help the learners to figure out the information in a way 

that involves less processing. Additionally, animation if it is accompanied by narration is 

more expected to be effective which makes use of both the visual and auditory channels.  .   

2.9.7 Learner’s Involvement Makes E- leaning Effective. 

Mayer (2005:17) indicated that when the content and organization actively involve 

the learner E-learning is most effective.  Active participation supports the student to 

organize information and construct knowledge into meaningful schema.  Student 

engagement can be increased by watching onscreen characters. When the onscreen character 

appears to interact, the learners become more enthused.  
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Mayer (2005:17) further described that offering educational concepts in a format of 

story can also be beneficial for students’ engagement. The story formation helps in learning 

as it can involve students in learning process. The story format may assist in organizing the 

information and make it easier to process. Joining innovative narration along with onscreen 

characters to present content as a tale can be particularly effective.    

Students’ involvement appears to play a significant role in initiating knowledge 

structures. Involvement seems to assist organizing structures or activate existing schema and 

create new schema.  Due to this, new information can be absorb easily and help the transfer 

of knowledge from working memory to long term memory.  

2.9.8 Feed Back and Application 

Craig et al (2002:430) reflected that when students are given the opportunity to 

narrate what they have learned.  This will strengthens and reinforces the newly learned 

knowledge.  Students should be given the chances to assimilate what they have learned with 

their daily life. In additional strategies that can aid students’ involvement, is to know what 

they have learned from class discussions and develop learning activities and group 

activities.   

Romanov (2007:492) pointed out that feedback is the most important part of the 

process of learning, and E-learning has not any exemption.  It is imperative to give students 

with comprehensive feedback about their development on a current task. Students through 

feedback are aware about their improvement and it also supports them keep on attached. 

Providing immediate feedback can strengthen what has been learned and can also correct 

any misconceptions.  Feedback is most effective when it is immediate and frequent. E-

learning applications where student have the opportunities of self-assessment is mainly 

valuable opportunity for feedback. 

2.10 Educational Impacts of E-Learning 

Rodgers and Ghosh (2001:122) stated that an analysis of numerous international 

Information and Communication Technologies combination plans shows that the wide-
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ranging integration of technology into educational systems could be useful when it is 

included as an integral part in education. Technology plans, need to address policy, whether 

they are at a local level or national level, professional development, curriculum integration,  

community engagement, access and infrastructure. Now the E-Learning approach do not 

simply means that of provide computers to the classroom and connect them to Internet. 

Certainly, a necessary field to focus is the educational characteristics of technology as a 

learning tool, included into all components of teaching and learning. Technology has the 

potential to become intellectual partner of students, and the concentration must be how 

learning takes place with the help of technology. The way of how teachers teach with 

technology gives emphasis to understanding how students learn with technology. 

 Howie et al (2005:15) described that aim for ICT programs is to prepare the students 

to avail better employment opportunities, to increase the achievement of student, to support 

more project-based and co-operative learning, to personalize student learning experiences, 

to increase independence of student and make them responsible for their own learning, to 

support active learning strategies, to provide practice and drill exercises for students and to 

provide more appealing and interesting process of learning.  

The E-learning objectives include, more efforts should be taken to increase the 

academic performance of student and latest objectives associated to the enhancement of 

social and technical proficiencies significant in the job market. Hence E-learning programs 

are likely to affect a wide range of expertise.   

2.10.1 Impact of E-Learning on Learning 

Kozma (2005:15) described that information-based technologies and E-Learning are 

all anchored in the distribution of knowledge and information via Internet and other systems 

of communications, equally recognized as Information and Communications Technologies. 

It is anticipated that E-learning would be influential on the learning achievement of students. 

The results show that the E-learning impacts on learning are multifaceted and closely 

depend on to how as an educational tool the technology is used. In order to improve 

learning, only provision of technology into a school is not merely enough.  
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Kulik (2003:15) had recognized that students who used computer lessons in their 

studies perform much better in tests than those students who did not use computers. 

Likewise, the introduction computer skills alone do not enough for attainment of higher 

marks.   

Means et al (2010:15) reported that definitely, when students are actively involved 

with the content and curriculum they learn best. Educational planners are needed to develop 

a curriculum of practical nature with inquiry-based learning that ensure active involvement 

of students. The outcomes are learners with greater level of engagement and motivation. It is 

important to note that E-learning also have positive impacts, mostly on student motivation. 

Student attitudes are affected by E-Learning towards subject matter, technology and 

instruction. He stated that below average students are needed to engaged more actively in 

the process of learning.  

Student exhibited positive attitudes towards instruction, subject matter and 

technology in the E-Learning environment. E-learning influences on learning are 

multifaceted. The outcomes of technology based learning are the learners who are highly 

committed and motivated. Students using E-learning strategies develop their problem-

solving and higher-order thinking skills.   

2.10.1.1 Students’ Outcomes 

Penuel (2006:330) stated that computers lead students to more writing of high 

quality. E-learning increases the access of students to information and improved their skills 

for research work. Unlike of traditional classroom setting, students spend more time 

involving in group work. They become collaborators (they perform their work through 

mutual interaction) and take part in more project-based tutoring. They can direct their own 

learning and willingly engage in critical thinking and in problem solving. They constantly 

show profounder and more flexible uses of technology. They spent extra time doing 

homework on computers.  
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E-Learning provides opportunity to students to access information and improved 

their research skills. Along these lines they can direct their own learning and enthusiastically 

participate in critical thinking and in problem solving. Computers are considered as useful to 

the students not for the reason that these technologies can make an enhanced form of 

learning but primarily because the skills and knowledge required running the new 

technologies are also indispensible in today's job market  

2.10.1.2 Teachers’ Outcomes 

Gulek and Demirtas (2005:16) stated that teachers who practice E-learning in their 

teaching have a more constructivist approach to teaching and learning, feel more 

empowered in their classrooms, spend less time on lecturing. Use of E-learning not only 

strengthens the application of strategies for useful learning but also allows students in 

transferring their knowledge across disciplines. This is likely to happen as learners who use 

computers in their learning are busy in very challenging as well as focused activities. They 

gave more time to their work and carrying out bigger projects.  

Teachers, who integrate E-learning, regularly apply active learning strategies, use 

problem solving activities during project-based learning, where more logical thinking are 

needed, interact with each other about their work and frequently search for information, 

synthesizing these information, and communicate it. Guthrie and Wigfield (2000:17) 

reported that students are more motivated when they take part in collaborative work.  When 

students are motivated, they show improved success. He further says that we cannot escape 

from this era of science and technology and is being quickly infused into all parts of 

education worldwide; the existence of technology must be combined with a broader effort 

for change to increase the outcomes of students. In educational system the incorporation of 

technology is a comprehensive procedure with policy implication, infrastructure, and 

program of study, training of administrators, learners, technical staff and teachers.    

2.10.2 Impact of E-Learning on Classroom Practice 

Haddad and Junrich (2006:7) explained that how the application of E-learning 

technologies have an effect on the learning of student in a classroom, there is a need for 
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research study how they might possibly influence the teachers, their instructions in 

classroom as well as the schools. He recognized two main reasons why instructors use 

Information and Communication Technology in their teaching. First, teachers identified that 

their own knowledge of technology helps in developing their competencies, and next, 

teachers realized that students reinforced themselves by using computers. The learners can 

attain confidence, renewed motivation and self-esteem.  

He also sorted the use of technology in classrooms at five levels: demonstration, 

presentation, practice, drill, collaboration and interaction.  The effectiveness of ICT was 

intensified when the pedagogy moved toward more learner - centered environment from the 

teacher - centered environment.    

Similarly, Harrision et al (2002:17) described that the application of technology 

produces a learner- centered environment by merging sound, text, moving images and 

colours, motivate the learners that develop content for making the learning easier. He argued 

that E-learning simplifies the achievement of fundamental skills using practice and drill and 

improving teacher competencies by providing them easier access to E-learning technologies. 

In classroom settings the utilization of Technologies by instructors has produced a 

substantial renovation. 

 Spodark (2003:24) informed that in unconventional classroom the computers 

application mostly dependent on the support of administrators, instructors’ coaching, 

supportive policies and plans. Many effects on the teachers are related to change 

management. Only professional development is not enough to produce the positive changes. 

At the start to use E-learning, teachers often face problems such as lack of the needed 

technological tools, technical troubles and machinery seize up as well as support by 

administrators. When the environment inside a school is not facilitating E-learning, the 

traditions generally prevail. But, if there is a supportive and collaborative environment the 

aim to make a renovation in learning of both teachers and students, are high. 
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2.11 Economic Benefits of Education 

Psacharopoulos and Patrinos (2002:20) described that it is now acknowledged in the 

literature of economics that extra educated workforce will create greater economic output. 

The new attention is on the particular mechanisms for why this link happens. From various 

inputs into an economic production function, treat labour as just one of the input, and then 

investigate whether a learned employee produces extra production as compared to 

unqualified employee. Subsequently an investigator could investigate the advantages of 

education by examining when an educated and skilled worker put into production task, they 

can increase the GDP rate. Human resources just similar to some other form of investment, 

also show encouraging results in the form of educational returns. The modification in 

education process certainly affects economic growth, both an increase in income for 

workforces as well as an increase in GDP.   

They further studied 98 countries’ data to establish that if a person receives an 

additional year of schooling his usual rate of return is 10% more than other workers, and 

workers in the middle and lower- income countries comparatively earn more from an 

additional qualification as compared to the workers in high income countries.   The alternate 

models for exploratory human resources disclose the function of human capital for better 

understanding that how technologically skilled workers are more innovative and therefore 

have a better result on production. For instance, a well-learned worker will establish more 

competent production resources or generate completely latest kind of production. A large 

amount of problems deals with cooperation process, creativity, economic infrastructure 

social norms and Government policies program make it complicated to relate these human 

dealings with economic productivity. Economists usually admit that education increases 

economic production.   .    

2.11.1 Economic Benefits of E-Learning 

Dewan and Kraemer (2000:560-561) described that the possibilities of economic 

returns of E-learning can be classified into two groupings first, E- learning improves 

education generally, which has economic advantages as a result; and second E-learning 
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producing technology-trained  individuals with 21st century job skills, which consequently 

create economic returns for a country spending on E-learning.  

While E-learning can develop economic outcomes by the manifold instruments, it 

must be noted that to measure the benefits of E-learning is difficult. First, there is a 

considerable gap of time between the process of learning and its impacts on the career of 

students and at the large level its impacts on the society. The second problem is calculating 

the consequences of the variety of educational result and goals. The enhancement of 

workforce is a one objective; however other program might emphasis on health, arts or the 

good member of a society. Third, E-learning is an ingredient where learning and technology 

get together. The fourth, one perplexing factor is in the diversity of opinion that how ICT 

should be used in schools.  

Dewan and Kraemer (2000:560-561) further stated that the modification in the method 

of instruction is often a great job as compared to installing the advanced technologies. 

Diverse level of income and geographical conditions will influence the profit of educational 

outcome. In developing counties, the extensive lack of computers, along with necessary 

electronic devices at school and home means that students and teachers required learning the 

basics first. Delivery of educational games, lectures, track progress, perform assessments etc 

may be possible through technology. These methods not only have special expenditure and 

profits, but each of them needs extraordinary struggle to incorporate them into the teaching 

and learning processes.    

Bailey et al (2002:5) illustrated that altogether, for a new knowledge-centered 

economy, E-learning integration into educational system is a matter of great challenge to 

educate the workers of future generations. Once the educational system develop such 

students who are equipped to handle future jobs, their constructive consequences on the 

economy of the country will be visible if the country has a potential to create opportunities 

of employment for them. In developing countries this is often the challenge to create jobs 

for skilled workers to fill those places.   
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2.11.2 Economic Benefits of a High Technology Workforce 

Oyeyinka and Lal (2005:508) described that before the fundamental responsibility of 

preparing learned and skilled workers; it is imperative that the educational outcomes are 

according to the requirement for jobs in near future. The knowledge-based market, requires 

a labor force that are skilled, technically trained, have necessary capabilities to handle 

information technology and business.  

Oyeyinka and Lal (2005:508) additionally described that a high technology skilled 

employees will create generous economic benefits. For instance, six workers who are not 

technology skilled are equal to one technologically skilled worker.  While inspecting the 

relation between technology and economics, the foremost query is how a technology trained 

employee produces better economic outcomes. In broad-spectrum, technology has been 

started to contribute to economic growth. Technology produces new kinds of goods to be 

formed. The goods produced through latest technology and services are more effective 

alternatives for those forms of services and goods that are produced by other means. 

Therefore, technology becomes an alternate for the labor intensive processes and creates 

more resourceful system. Technology is a special capital input, generating economic 

spillovers.  

Baqir (2009:22) shows that the use of Information and Communication Technologies 

in learning process can decrease the costs of per student in education by raising the related 

economic advantages of educational investments. Information and Communication 

Technologies improves the method of instructions by providing the instructors various 

delivery methods and thus have different economic benefits. The delivery of instruction 

through E-learning technologies can be in more accessible way, more efficient, and less 

expensive. For example, E-readers once has been purchased can allow students to have right 

to use a large number of books at comparatively discounted price. Furthermore, to direct 

economic benefits, E-learning can enhance the quality of education by enhancing students’ 

learning and supporting them to build up abilities required to construct knowledge and 

skills.  
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Romani (2009:22) stated that technology can in addition generate more earnings for 

the employees in the form of high income and more high-status jobs. In this area, the 

majority studies concentrate specially on the benefits of knowing about Information and 

Communication Technologies. Students become well prepared for work by learning ICT 

skills. As E-learning is becoming a basic factor in the effective functioning of individuals 

and for the competition for innovativeness in many countries, the smooth supply of 

Technologically trained workforces in the labor market becomes imperative for economic 

gains and for the industrial competence. Computer-based systems are altering the ways of 

working and waging of personnel’s. The jobs of multi- tasking are rising and are highly 

waged, and managers desire to choose personnel with broad-based education and problem-

solving and conceptual skills. These expertises’s can also be attained in the job during on 

site- training.  

2.11.3 Assessment of the Benefits of E-Learning 

Dedrick and Kraemer (2011:50) described that the literature gives some direction 

about appropriate assessment of the profits of E-learning activities along with the economic 

productivity.  It is irrational to assume that investment in technology will immediately profit 

in the form of improvement in economic production. As an alternative, time will be taken 

for integration of the technology into the manufacturing processes. There is an urgent need 

to transform the educational process to take benefit of the new technology skilled population 

in the economic processes. It must not be expected that just giving a computer to individuals 

will all of a sudden make them more productive. Usually, the coaching and training of 

persons, how to knowledgeably use the technology can produce positive results in a small 

period of time, resulting in immediate reduction in cost and saving of resources due to 

beneficial application of technology.   

Dedrick and Kraemer (2011:51) further described that it is essential in E-learning 

setting, not to make high expectation of instant profits from the involvement of technology. 

For example, secondary students that take part into the E-learning program to improve their 

knowledge will not immediately get jobs. Yet, this enhanced education will positively 

stimulate them to complete their education, and also continue a higher education, and 
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ultimately they will become a well- paid employees and an active citizen of the 21st Century 

concerned in good governance and a competently work for better economy. During this time 

period an active assessment program is required to assess the essential skills and their 

effectiveness.  

2.12   Societal Impacts of E-Learning 

Naseem (2010:22) described that the access of diverse members of society to 

education is very important. Income and employment effects on educated persons beyond 

the improved skills, the other effects of education contain healthiness and better life, mostly 

in females. Societal characteristics such as female student, rural areas schools and having a 

dissimilar language can all influence the access to use technologies. Better health is one of 

the important well recognized benefits of education on people. The death rate of children in 

early ages also significantly decreased as a result of educated mothers. Girls having sound 

education base have greater self- respect and make sure the proper sanitation practices and 

better health of their children and all over in their neighborhoods. The children of an 

educated mother are most likely go to school.   

Naseem (2010:22) further stated that impacts of education on society include the 

delay of marriage of girls, decreasing poverty, and increasing the power of decision making. 

Quality school education has a fundamental role in preparing students for a life-long 

learning. The education delivered by the schools still, may not be reachable to all regions of 

a country and to all segments of society. E-learning has been established to give this access 

to education.  A gap in access to technology exists among nations, among men and women, 

among rural and urban areas and among poor and rich. This is named as the digital division, 

described as the opportunity between those who have regular, active accesses to 

technologies, particularly the Internet, and those who have not.   

Keegan (2005:23) reported that by increasing E-learning facilities in countries who 

are under developed may cause conflicting consequences—it can broaden these present 

discriminations of limited access to technologies and education, these inequity should be 
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lessen by providing educational and E-Learning chances to all the deprived areas that 

otherwise would not be available to them.  

2.12.1   The Rural-Urban Divide 

Walton et al (2009:308) documented that the gap which is existed  between poorly 

connected and well-connected nations the term digital division is used to explain this gap, 

whereas in the country; typically the rural-urban division is very strong. Most Internet users 

in developing countries, they got in touch with public access points such as Internet cafes. It 

established that though infrastructure is a challenging issue, technical knowledge, the social 

context and education of the person who use these technologies are as well important. There 

is a robust correlation between Internet access and national economic development. 

 Furuholt and Kristiansen (2007:12) established that the internet application by its 

users throughout the world is unexpectedly the same. Maximum users, mostly in rustic 

region, are from youngster group, generally students. Similarly, mostly well educated 

people are using internet. In future it is possible that mobile phones might confirm the trend 

of technologies in rural and urban area. Various solutions could be taken to provide 

computer and Internet technologies such as use of networks provided in local areas type 

approach in order to share the net connections between schools, or giving special software 

and materials on local servers in schools. Additionally technical problem that has not 

permitted E-learning to be introduced in rustic environment is mainly due to the lack of 

consistent availability of electricity. In several areas, the electrical grid does not yet reach 

and the grid itself does not give a proper voltage. Several governments do not have enough 

money to give electricity bills for all schools, while E-learning technologies need electrical 

power. 

He further stated that in these circumstances, it is essential to develop a well-

organized, less-power system of E-learning. Assorted solutions to overcome the shortage of 

electrical power consist of solar panels, geo-thermal, wind energy and diesel generators. The 

most frequently used mean is solar. Early charges for installing solar panel might be 

expensive, however the electricity charges is decreasing. Similarly to provide the electrical 
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power to underdeveloped parts needed a substantial foremost investment at first and then 

required some long-term operating expenses. Regardless of such problems, E-learning 

technologies are likely to expressively provide better access to math and science education 

in village areas and other neglected areas’ schools. There are some reasons for which these 

schools can’t attract or retain math and science instructors because the schools are situated 

in inaccessible, unattractive pastoral settings. E-Learning could provide a sufficient 

knowledge base to local teachers through access to ICT knowledge and skills, plus enhanced 

educational content.  

2.12.2   Culture and Language 

Zhang (2010) described that a transformative role is likely to be performed by E-

Learning in a society. Educators of the various countries are using and integrating E-

learning technologies in various educational backgrounds. Even though the cultural 

differences may be understated, however to bear them in mind can assist in explaining the 

restrictions and substitute for E-learning.   

He stated that learning culture of Western countries is likely to be more student-

centered, individualized and focused on activities. Western students and educators have a 

tendency to pose questions and analyze the information which is offered to them by a 

teacher. Technology is more probably more accessible and used as a tool for competence for 

example word processing, research on Internet, simulations, spreadsheets and graphics.   

Eastern people favor to collectivism. Due to this cultural practice and communal influences 

like central political systems and fast increasing populations, group-based, centrally planned 

pedagogical culture, teacher-dominated culture has formed.  Historically in eastern schools 

more emphasis on knowledge gaining over more development and activity based learning.  

He further argued that students gave textbook in China and the teacher are highly 

commanding dispenser of knowledge, and believed that it is the duty of teacher to provide 

guidance and structure to the pupils. This might led to an attention on memorizing of course 

work and strong accountability. But, it may cause deficiency in critical thinking skills, 

creativeness, and independent learning abilities. Due to achieve the knowledge based  

society and overcome the challenge of globalization, maximum Eastern countries are now 
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trying to use E-learning to support problem solving abilities, lifelong learning abilities and 

creativeness in students.   

Roblyer and Doering (2009:198) described that in Eastern classrooms; facing a big 

class of well-disciplined pupils a teacher is conducting expositive teaching. Instructive 

teaching is hence the method that is broadly used, usually in those areas where the 

fundamental aim of the syllabus is, to get mastery of standard information, procedures and 

concepts. In order to help such type of conventional teaching, computers can be used to help 

this type of conventional teaching particularly in big classes. Schools almost have a scarcity 

of resources of teaching and learning, and E-Learning technologies application as new 

information providing device that offerings information in brilliant and elegant manner. 

Teachers and students might also favor it due to provide exercise and drill with quick 

response.  

Roblyer and Doering (2009:198) further documented that the design and their 

success of E-learning programs can also be affected by Language, especially when the 

Internet, its software and the learning materials is in a language in which learners and 

instructors have no command. Currently English is the prime language on the Internet, and 

nearly all learning material and content is in this language. Teachers and students with 

deficient English language skill may be inconsequential. Conversely, E-learning 

technologies can as well a powerful inspirational source for learners to be expert in English 

language.   

2.12.3 E-Learning and Gender 

Olatokun (2008:54) argued that computer and Internet technologies can be a strong 

agent of change.  At present there is a proof that gender discriminations are pretended in 

schools that female students have less access to Internet and computers than male students. 

Many reasons are responsible for lesser educational opportunities for girls. In school culture, 

problems for instance the absence of a safe and sound environment for learning, poor 

sanitation facilities, gender-based antagonism, look after of sick family members, the load 

of taking care of younger brothers/sisters or pressure of family to get married, early 
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pregnancies, and the constraint to give fees to school enormously limited the chances for 

girls to continue their studies in school. International organizations and governments 

frequently spend on female education to enlarge girl’s entry in education, with visible 

attainment in several countries.     

Ugwuibe (2009:29) pointed out that E-Learning technologies may possibly 

potentially play a considerable job in lessening the gap of girls’ entrance to education in 

developing nations. Presently, the gender discrimination in entrance to education is reflected 

in an access to and use of net and other latest technologies in the broader society. For 

example, only few females have mobile phones in developing countries, or can go to 

Internet cafes.  

2.13  Advantages of E-learning 

The following are some important benefits and advantages of using E-Learning. 

2.13.1  Saving of Time and Cost 

Patel et al (2014:235) narrated that one can gain all kinds of information by seating 

at one seat. Thus there is great benefit from the cost of extra books and other expenses. 

Additional great and valuable benefit is time. The time which is saved can be used for other 

creative options. Devotion towards learning also develops where one can invest enough time 

in studies. E-learning provides suppleness in provisions of place and time, where all learners 

opt for the place and time according to their convenience. E-learning is worthwhile and 

reduces the cost since learners don’t require traveling that definitely if they do they need 

more expenses. Without the need for more buildings it can provide opportunities for 

learning for increasing number of students.   

2.13.2  Easy 

Patel et al (2013:235) stated that most of E-Learning is very easy to use. We need to 

understand the operation of the tools once; afterward we can easily practice it and can share 

information by the same process. Student can acquire the skill to use it very easily because 

majority of the tools are easy to use. Even administrator could be able to transfer or share 
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many files with one click. Whereas in working on assignment if student is having any 

suspicions he/she can ask the teacher directly by initiating an e-mail request or chat request. 

2.13.3  Convenient 

Akkoyuklu et al (2006:236) discussed that the tools of E-Learning make learning 

convenient. Mostly maximum tools of the E-Learning offer recording facility so that you 

can revise topics again at your convenience or you can see and listen to lecture repeatedly. 

E-Learning device show programs through local network or over the Internet, so one can 

learn from anywhere. One can improve learning process by watching all past video and 

demonstrations. If students need to repeat some task or review specific material again, they 

can do so as many times as they desire. The software package will not exhaust or complain 

as sometimes teachers do about repetition. Likewise, if content is already known or 

understood, students can leave out a topic thus making the learning process more effective.                        

2.13.4 Compete with Advanced Era 

Borstorff and Lowe (2007:25) stated that if one desires to survive in the world of 

fierce competition, he should have the potentials that can make one skilled to other. 

Computers’ Knowledge and competencies are also one of them. One can be competent by 

learning online, in various fields by learning at one place easily.                    

2.13.5  Continuous Knowledge Up gradation 

 Al-Mubarak (2004:235) described that if one is learning by access to the internet and 

other electrical devices, there are lot of chances for knowledge up gradation in many fields. 

Whatever inventions are made, new ideas existed, innovative technologies found, and other 

newest topic are easily got into by accessing computers and other technical devices. 

Improving the effectiveness of knowledge and experiences through access to huge amount 

of information is the prominent features of E-learning. 
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2.13.6   Focus on Individual Learner 

Hameed et al (2008:236) stated that need of the individual learners is the most 

imperative aspect in the educational practice instead of the needs of the teachers, or the 

institution of education. E-learning in learning process always acknowledged the individual 

differences. For instance, some students decide to concentrate on particular components of 

the syllabus, whereas some students are prepared to review the complete course. E-learning 

also provides chances through discussion forums for communication among students and by 

removing the obstacle that could obstruct in partaking such as distance. 

2.13.6.1  Benefits of Self-paced E-Learning learning 

Dargham et al (2012:341) stated that students can improve knowledge and abilities 

according to their need. Students are not reliant on the pace and organization fixed by the 

teacher.Every student received the same level of support and guidance. Due to the active 

participation of students rather than passive, they take learning responsibilities on their own 

shoulders. In this way students get skills that how they can manage the time to complete 

their course works in a given time. Educational activities can be planned in sequence, as in a 

self- paced course, every component has goals that need to be achieved before continuing to 

the succeeding component. Teachers in self-paced learning have the time to provide focuses 

on students who required more assistance. While at the same time, students having not any 

difficulties in their learning surely should not be ignored. 

2.14  Disadvantages of E-learning 

Regardless of the above mentioned benefits there are also some dark aspects of the 

E-learning to adopt it as an only dependent educational strategy. Some of the negative sides 

of E-learning may be accounted as below: 

2.14.1 Lack of Social Interaction 

Kwofie and Henten (2011:30) argued that with the adoption of E-learning as an only 

educational approach might negatively influence the students i.e. They may be used to waste 

their time, becomes unsocial, shy and go through some sorts of psychological disorders to 

make them unfit to be fit in their surrounding social order. Therefore the author emphasized 



78 
 

that the E-learners need to be properly assisted, supervised and as a coping strategy they 

must be incentivized and encourage for their works to minimize the negative aspects of E-

learning. 

2.14.2  Lack of Communication Skills 

Kwofie and Henten (2011:30) described a very important point of concern. It is a 

potential threat to the communication skills of E-learners, where those who become solely-

dependent on E-learning might be adversely affected by it in a way of inability to properly 

convey their excellent knowledge too to benefit others.   

2.14.3  Lack of Direct Contact with Instructor 

Macharia and Nyakwende (2009:20) indicated that E-learning may be unsuccessful 

as compared to traditional method of learning in the process of interpretation and 

explanation during the learning so in traditional class the learning processes become easy by 

asking personal queries.  

2.14.4  Lack of Assessment 

Macharia and Nyakwende (2009:20) further indicated that cheating in E-learning 

cannot be controlled as evaluation tests might be done by substitutes. This devious feature 

of E-learning may perhaps make it less applicable require the need for another techniques 

such as hybrid courses or blended learning.  

2.14.5  Lack of Verification of Information 

 Nor and Ahmed (2005:37) stated that how will the students recognize what they are 

reading is surely right. Not any one check the information presented on internet. For 

example, the Wikipedia approach permits self-correction and observations shows that this 

sort of continual peer analysis using groups is very good at reducing errors. However, some 

internets sites are not peer revised and such sites just send out nonsense! By what means can 

the students’ know what they are studying/reading is accurate.  Can we develop the skills to 

be able to identify the right material? 
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 They further added that the use of computer by the teachers in education is 

commendable. The teachers of the subject of science are integrating computer technology 

and multimedia effects to make their instruction more purposeful and effective. The use of 

E-learning by the science teachers is on the increase. The E-learning material is easily 

available, less costly and safer to deal with. The integration of computer-assisted instruction 

has greatly enhanced the learning performance. Though, this learning is supported and 

administered by the subject teachers to allow for the reliability of information at school 

level. 

2.14.6  Limitations to Self-Paced E-Learning 

Pagram and Pagram (2006:6-7) indicated that similar to any learning approach, there 

are some limitations must to reflect. The weakness can be overwhelmed with good time 

management, training and planning. The Limitations to self-paced learning might be: 

o Due to its novelty, students do not feel comfort with their own learning.  

o Active participation and proper time for readings are prerequisite.  

o Students may not be able to have proper skills of time management.  

o The self-paced learning process may be less effective because of postponing 

practice. 

o For facilitators and students there is a need of training. 

o It demands additional management, monitoring and preparation effort. 

o It may be time-consuming and challenging to developing and design the suitable 

learning materials for review.  

o There is a need for advanced and managed Databases. 
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2.15  Types of E-learning 

The types of E-learning are grouping by the different ways. Algahtani (2011:50) 

divided E-learning into two simple kinds, containing of the online learning and the 

computer-based E-learning. According to him the learning through computers needs the 

application of an inclusive variety of software and hardware and as well could use in two 

manners: computer- managed teaching and computer-assisted learning. In computer 

assisted- learning instead of the traditional manners computers are employed by 

providing interactive software within the class as a support tool or as an instrument for 

self-studying after the class. On the other hand, in the computer-managed- instruction 

computers are used for the storing purpose and repossessing information to support in the 

managing of education.   

Algahtani (2011:50) further classified this by types use in education, blended or 

mixed, assistant method, and totally online method. The assistant method when needed 

supplements the traditional method. The blended method recommends for a partly 

traditional method, a short-term amount of E-learning. The completely online method 

contains the exclusive use of the network for learning.  

2.15.1 Synchronous E-learning 

Stefan (2008: 104) revealed that in this type of E-learning, the instructor and the 

learner from different places communicate online at the same time. That's why this type 

of E-learning demands fast network connection and up-to-date equipment. But live online 

interaction and immediate feedback are some of the advantages of this type of learning. 

For successful conduction the synchronous E-learning, variety of tools could be used 

such as audio conferencing, video conferencing, white board and chat rooms. In the 

synchronous type of learning learners allows discussing with the teachers and also 

between themselves through the internet with the use of tools such as the chat rooms and 

videoconference at the same time. This type of learning offers the advantage of prompt 

feedback.  
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 Synchronous E-Learning, for instance conferencing and chat needs the virtual or 

physical presence of members at the similar time. The benefit of this type of learning is 

that group effort is done in the same time.  

2.15.2  Asynchronous E-learning: 

Mayadas and Piccianot (2007:187) explained that in Asynchronous E-learning 

environment there is no need that teachers and students to be online on the similar 

moment. Asynchronous E-learning has the advantage that the student according to his 

need and his choice of the suitable time for him will be able to access to the information 

he needs, and permit him to learn at his own pace. In this type of E-learning immediate 

feedback from the instructor will not be possible and students will be more isolated than 

synchronous E-learning.  

Mayadas and Piccianot (2007:188) further illustrated that the learners must be 

skilled to learn in both types of E-learning. For conducting of asynchronous E-learning 

numerous tools could be used such as discussion boards and e-mail.  Yet, by the 

advancement in the international network of information, technology is added to the 

development by various manners. Different tools are provided in these classrooms to 

make courses more useful. Such as, they offer simple methods for sharing and uploading 

information, for gathering and revising assignments of students, for creating online 

debates and chats.  

Branon and Essex (2001:39) stated that the asynchronous type of learning too lets 

learners to discuss among themselves as well as with the teachers at different times on the 

net. It is thus no communication at the similar occasion but afterward, with the help of 

tools such as emails and thread discussion with a benefit that learners have the facility to 

learn at the time of their own choice at the same time a disadvantage is that the learners 

could not receive immediate response from their colleague learners as well as from his 

instructors.  

Asynchronous E-Learning is also useful when learners are physically dispersed and 

it is difficult to gather them at the same place and time. The drawback of this type of E-
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learning direct feedback will not be possible that the teacher and students could feel more 

unapproachable than synchronous E-learning. 

2.16  Blended Learning 

 Nowadays, educational institutions face a number of challenges enforced by 

successful development in the fields of science and technology. They also want to meet 

the growing demand for tertiary education and also improve its effectiveness, its quality 

and efficiency to fulfill with the requirements of the new era, and meet the requirements 

of the labor markets by developing the human capital. To achieve these requirements, it is 

essential to produce fundamental modification in the educational system. In the 

classroom the teaching style is still very traditional; however it also demands to apply the 

new progresses in the field of communications and information technology. These 

progresses are categorized by efficiency, flexibility and effectiveness, and provide the 

assurance that the students will reach to course content, materials and curricula at any 

time and in any place. Consequently, many educational institutions have selected the 

alternative option to the use of blended learning based on merging the E-learning with 

face-to-face or traditional learning.  

2.16.1 The Concept of Blended Learning 

Blended learning is to some degree a new topic. For blended learning various 

names were proposed for instance multi-method learning, hybrid learning, mixed method 

learning or integrated learning.  

 Caulfield (2011:61) described blended learning as an integration of E-learning 

element and traditional teaching method where learning process is occurred along with E-

Learning in the classroom and through electronic means. He classified four different 

perceptions: 

o To mix or combine modes of internet technology (e.g. collaborative learning, 

live virtual classroom, streaming video, audio, and text and self-paced 

instruction) to achieve an educational goal. 
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o To with or without instructional technology incorporate different methods of 

teaching stem from various theories (e.g., cognitivism, behaviourism, 

constructivism) to generate maximum outcomes of learning. 

o To combine face-to-face teacher-guide training with instructional technology 

(e.g. web- based training, videotape, film, CD-ROM). 

o To combine or integrate instructional technology with factual job 

responsibilities in order to produce a worthwhile outcome of learning and its 

implementation. 

According to Kuo et al (2014:362), “blended learning is an approach that 

combines face-to-face interactions with technology-based learning”. Blended learning 

may as well mentioned to as hybrid learning and the technology is used in this type of 

learning 33% of the time and face-to-face communications takes place about 67% of the 

time. A lot of teachers have applied this form of E-Learning into their classrooms to 

develop reading skills and science instruction.  

Graham (2006:79) describe that a robust environment for learning has developed by 

merging the effective characteristics of the two existing approaches to eliminate the 

drawbacks of traditional learning and online learning. This latest method of learning is 

known as blended learning. It is also recognized as mixed learning and hybrid learning. 

Blended learning can also be defined as incorporating electronic learning and face to face 

learning, using different methodologies, theories of learning and methods in the similar 

place and supporting the learning in the classroom. 

Smyth et al (2012:465) depicted that a significant element of new teaching and 

learning environment is blended learning because it offers both convenience and flexibility 

to the students.  Blended learning is a mixture of online and face-to-face traditional learning 

so that teaching takes place both from online and in the classroom.  Online component come 

to be a natural addition to the traditional classroom learning. Yen and Lee (2011:138) 

described that the outcome is potentially a more strong educational experience than either 

fully online or traditional learning alone. The blended E-learning strategies improves overall 

learning as it offer a better opportunity to provide learning according to the learners needs, 

and for what the learning program offers. 
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Yen and Lee (2011:138) described that the main ambition of blended learning is to 

arrange for the most proficient and most effective instructive skill through mixing and 

collaborating more than one way of instruction. Blended learning as a blend of online 

learning and face-to-face traditional learning, where online learning is an instructional form 

that permits teachers, learners, and teaching material to be in diverse sites. A basic 

characteristic of online learning is that the learning atmosphere is planned to acknowledge 

the reality that learners have different learning needs and preferences. They noted that this 

educational model boosts students to learn in collaborative and interactive environment, and 

in their own time and at their own pace. Blended learning, considerately merging the best 

elements of virtual and face-to-face education, is likely to develop as it is the prime teaching 

model of the future. 

According to NACOL (2008:2), Blended learning is the merging of online and face-

to-face education. The best elements of the two approaches are combined by blended 

learning approach and are likely to develop as the leading model of the future of online 

education. Vaughan (2007:89) realized that the blended learning is the implementation of 

the most effective learning solutions in an organized way to achieve the preferred learning 

objectives. He expounded that blended learning is conducted to blend the best aspects of 

face to face learning and online learning.  

Vaughan (2007:89-90) indicated that different names were given to blended learning 

for the duration of the years, such as web assisted instruction, hybrid instruction, mediated 

learning,  technology enhanced instruction, web enhanced instruction, and computer assisted 

instruction. Presently, the term blended learning looks to be the genuine name to denote to 

these diverse methods of learning. In contrast, the blended learning expression is criticized 

since the blend can take place in teaching instead of learning. Oliver and Trigwell (2005:18) 

offered that the word should be ‘blended pedagogies’, ‘learning with mix pedagogies’, or 

‘blended teaching’.  Blended learning environment are defined as a amalgamation of E-

learning environments and face to face to employ potency of the two approaches. They 

emphasized on the way of “blending” the learning experiences. They explain blended 

learning as ‘the thoughtful blending of traditional and online learning experiences’.    
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Thornburg (2002:24) stated that the educators have the opportunity in blended 

learning environment to make different teaching methodologies derived from the needs of 

individual students. Blended learning merge daily instruction in a classroom and then 

integration of technology portion where learners put into practice or provide reinforcement 

time depending on their specific needs. The different views and definitions about blended 

learning confirms that the most of the characterization come to an agreement that the 

blended learning concept is relatively a new method learning which integrate E-learning into 

the traditional setting of learning, where students acquire knowledge with the other students 

in the classroom from their teachers. So, both E-learning and traditional learning are united 

and combined jointly so as to enhance the instruction practices and to accomplish the 

preferred objectives and targets.  

Thornburg (2002:24) also identified that the intensification in globalization of work 

and the fast innovation of technology is making old teaching methods inappropriate. One of 

the utmost challenges to integrating new practices in schools is not technological, but a 

human nature to improve and advance schools practice. Incorporating of new technology 

could change irrespective of how this modification take place, how learning is 

accomplished.  

Pierce (2005:356) elaborated that the trend toward computer-generated learning in 

the nursery to grade twelve situations is increasing. Yet for student achievement, learning 

and engagement it may sustain the role of teacher. Munro and Rice-Munro (2004:26) stated 

that as a designer, implementer and developer the teacher defines the particular process 

being learned and selects the approach that could increase learning.  

Bonk and Graham (2006:30) stated that blended learning grows into more 

recognized term, it offers the opportunity for teachers to develop new skills of 

communication among the students, develop learning activities that are involving digital 

learning and improve teaching according to the needs of the different learners’ styles present 

in any classroom.   
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Hence the mean of technology access to information and knowledge is much easier 

and hence supports learning.  The basic idea for planning the blended course should be 

related with the pedagogical core, which essentially comprises of the teacher and the student 

in the presence of content. 

2.17  The Ingredients of Blended learning. 

Carman (2005: 2) has revealed that the process of blended learning consists of five 

key ingredients:  

2.17.1  Classroom Activities: 

The Instructional process led by the instructor in which all students contributed and 

taking part in the activities at the same time. For many students, nothing can substitute the 

ability to tap the capabilities of a live instructor.   

2.17.2   Online Content: 

Osguthorpe and Graham (2003:228) stated that learning experiences, which 

individually a learner could complete, on his own time and at his own speed whether it is 

from asynchronous or synchronous components add considerable value to the blended 

learning.  

2.17.3  Collaboration: 

Osguthorpe and Graham (2003:228) further discussed that the learning environment, 

where learners can interact virtually and among themselves. Threaded discussions Forums, 

E-mail and wikis are all examples.  

2.17.4  Assessment: 

Owston et al (2008:3) stated that to determine prior knowledge, pre-assessments can 

come before live or self-paced events. And post- assessments to measure learning transfer 

can plan or online learning events. Assessment is not restricted to quizzes, conventional 

tests and grades. Portfolio evaluations, narrative feedback, and, notably, a designer’s 
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reflection about a blended learning environment’s worth are all kinds of assessment. One of 

the most critical ingredients of blended learning is an assessment, for two reasons: first it 

assists learners to “test out” of content they previously know and refinement of their own 

blended learning experience. Secondly it measures the effectiveness of all other learning 

events and modalities. 

2.17.5  Support Materials: 

 These contain reference materials both virtual and physical that improve and enrich 

learning transfer and retention. They consist of: printable references, personal digital 

assistant and job aids. 

2.18  Characteristics of Blended Learning 

Bath and Bourke (2010: 38) described that blended learning has three characteristics. 

The first is that it provides the suppleness of learning materials. As an instructional 

approach blended learning is prepared in a networked environment. Secondly it supports the 

learning diversity. Learners are diverse in accordance with their learning styles, ability to 

learn and learning skill. Blended learning has the potential for self-regulated learning and 

individualized learning to occur. The third is enhancement of E-Learning practice. Blended 

learning can empowered the instructors to increase their current teaching expertise.      

Bath and Bourke (2010: 38) also elaborated that blended learning reshapes the 

educational model with these characteristics:   

o Take full advantage of teacher-student, student-content, student-student and 

student-outside resources contact and interaction.  

o Shifting to student centered learning form lectures.   

o Cohesive evaluation approaches for teachers and students. 
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o Support course managing activities (e.g., communication, submission of 

assessment, marking and feedback).  

o Enlarge the opportunities and spaces available for learning.  

o Motivate and engage students through collaboration and interactivity.     

o Encourage the provision of information and resources to students. 

2.19   Success Factors for Blended Learning 

Stacey and Gerbic (2008:965) describes the triumph of blended learning as an 

approach which increases attainment of greater quality outcomes of learning as well as 

helpful learning experiences for the students, with equitable load of work that permits 

personnel time for research and scholarship and gave high satisfaction to teacher. While 

blended learning presents challenges and offers benefits for students and organizations, for 

instance students and institutions encounter challenges, they achieved success. The 

institutional and students factors disturbing the success of blended learning are defined 

below. 

2.19.1  Institutional Factors. 

Harris et al (2009:159) discussed that in the institutions an important factor essential 

for effective blended learning is the provision of services to assist and support students and 

implementers during the process of blended learning. This contains expenditure on 

resources such as latest technologies to encourage probable learners and instructors to 

become vigorously involved and completely aware of blended learning. Instead of the use of 

technology only, the emphasis should concentrate on the learning and the connected 

outcomes. Communication between users and designers should be encouraged, and 

assistance should provide to those involved to take full help from existing resources. On the 

other hand, while students must become accustomed to blended learning technology, 

instructors must be trained in order to use the technology to facilitate student learning 

effectively. The technological skills, attitude and readiness of the instructors are equally 
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imperative, as the development and update the technology-based tools and resources, their 

successful use depends upon instructor’ expertise.  

Childs et al (2005:28) recommended that regular and easy access to technology for 

both learners and instructors is a essential requirement delivery of E-learning successfully. 

Though technology is evidently imperative for blended learning application, the emphasis 

should be moved towards teaching and learning methods rather than focus exclusively on 

technology. Technology should be merely treated as a means to facilitate learning of 

students.   

2.19.2  Student Factors. 

Bliuc et al (2007:240) stated that realization of learners' requirements and managing 

the level of understanding and students expectations is important for the implementation and 

development of successful blended learning modules. It is imperative to embrace learners' 

motivation to assure the readiness of learner and increases the learners' skill to deal with 

independent learning. The direct beneficiaries and direct evaluators of any program are the 

students. Students have control over their learning experience in online education, and 

permits flexibility of study programs; though to guide the students, a greater responsibility is 

places on the instructors.  

Beadle and Santy (2008:192) told that motivation and attitude of learners as mostly 

substantial when E-learning is involved, because that factors affect readiness and 

involvement. A student of blended learning program should understand the essential 

characteristics needed to succeed. Some of these characteristics are commitment, attitude 

and skills. The student must be self-motivated, open-minded, willing to work collaboratively 

and accepting of critical thinking.  The student must be committed to spend the time 

necessary, four to six hours per week to stay up-to-date and he/she must have access to the 

required tools and equipment’s. It is most important to cope with students' expectations. 

Students must be stimulated to take more autonomy and responsibility for their learning. 

Moreover, the successful implementation of blended learning is possible only if the learners 

have are ready to use, and the appropriate knowledge of, the newly presented technology. 



90 
 

Training of learners is essential to deal with the information and communication technology 

used in blended learning. 

2.19.3 The Curriculum 

Boyle et al (2003:168) described that Online Programs in blended learning course 

provide instructional environment based on technology which broaden the opportunities for 

learning and offer highest quality education over a range of modalities. The curriculum, the 

technology the students and the instructor must be considered carefully and balanced so as 

to take full benefit of the Program. At the same time, avoid drawbacks that could affect the 

program from its weaknesses. The virtual courses should be the part of the academic 

curriculum. The schools have the greater responsibilities to determine the relevance and the 

delivery methods and the legitimacy of the subject matter.  

Boyle et al (2003:168) further expressed that in order to sustain the students’ interest 

and to keep them motivated, the course of an online program is designed for a short-term. In 

an organized module the course content is prearranged with clear targets in each part for the 

assigned work. Instructors should give clear assignments and sample, and not entrust over 

complicated tasks. Lectures should be reduced and included of a display of varying 

perspectives. The blended learning program should be based on two important factors: 

process and outcomes. The process must incorporate class work, online component and 

educational experience, create continuous dialog, and make an association between the 

learned concepts and work experience. The process should also include sufficient time for 

the accomplishment of the assigned work, and maintain a balance between the instructor, 

student, and the technology. The outcomes must be attainable and give the chance for 

students to use them in real-world and everyday circumstances. 

2.19.4 The implementer 

The implementer is a foremost component of an online program, he/she is the 

observer of the online course, and therefore has a great influence on the failure or success of 

the Program. He/She need to know how to mix online programs, lectures and content into 

the learning environment. As when he/she is being positive and encouraging, students will 
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rapidly develop a level of ease in the E-learning environment. Tasks introduced that are 

diverse than those required for traditional classrooms. These tasks are related to online 

interaction, critical thinking and classroom management populated by students.  

Following are the some skills and activities of the facilitator: 

o From a technical side, he fully knows the course material inside out. Significance 

of material, its association, necessity for research and access to information, 

intensive support and practices are problems to be answered.  

o Organizing and planning of course.  

o He/ She have a skill to create a supportive environment for students. He/She 

necessarily is familiar with how to respond on the student’s work. 

o Consolidate, manage and store all the questions and assignments in a database 

handed in from the instructor.  

o Fixed the schedule and provide direction and leadership to the whole class.  

o Improve techniques for feedback and reinforcement of learner.  

o Forecasting of the learners’ feedback and grading of assignment.  

o According to the needs of individual participants’, provisions of relevant 

personalize instruction, which is also part of the teacher’s responsibilities. 

2.20   Interaction in Blended Learning 

Alqahtani (2010: 56) stated that the explosion of internet and its growth and the 

accessibility of a range of interactive communication tools and means, the concern for 

communication have enlarged because of the main role of communication in confirming 

overall improving educational outcomes especially, a high level of academic attainment. 

He explained communication as an interchange of ideas, opinions and information 

between instructors and students. Interaction in educational settings is considered by four 
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characteristics. Firstly, interactions necessarily must take place. Also, this occurrence 

must be cooperative and mutual. Moreover, this communication should include the 

participators in a planned thinking activity. Finally, these interactions need to link to the 

learning outcomes. 

Moore and Kearsley (2005:6) added that discussion and dialogue are essential for 

learning, as these creates collaborative communication, permit students to discuss and 

form personal knowledge, and involve in critical analysis. According to him all types of 

education is the interactions between the learners, content and instructors. 

2.20.1 Types of Interactions 

Sutton (2001:230) reveals that to complete learning activities by students in 

blended learning, students should take part in different types of interactions. Students 

should as well relate with the content to get the needed information that establishes the 

base of knowledge. Additionally, the student should work together with other colleagues, 

and between teacher and students, to share the knowledge and thus developing social 

networks. In addition there exist more types of interactions for instance interaction of 

student with himself, the interaction of students with the interface.  

2.20.1.1 Student–Instructor Interaction 

Jonassen et al. (1995:26-27) pointed out that interaction occurs between the 

instructor and the student when the instructors make a discussion with the students. The 

instructors generally perform the responsibility of the simplifier and expert by proving 

them educational materials and feedback. This form of interaction is thought compulsory 

by many teachers, and students preferred this type of interaction. This kind of interaction 

come to be more direct and prompt in online learning, because of the fast development of 

technical information and communication. Therefore, the students enrolled in online 

programs realize that they had attained more interaction, which in traditional learning 

environment they might not have got. But for the collaborative communication provides 

not only enhanced interactions among the instructors and the students, but more 

importantly empowers students to form social knowledge building among them. 
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2.20.1.2 Learner-Learner Interaction 

Robertson (2002: 155) stated that this form of interaction takes place among the 

students. A student interacts with his fellow students individually or as a member of a 

group. Learners can discuss thoughts and collaborate on responsibilities or tasks assign to 

them, evaluate content from various and different perspective, as well as they can also 

support and encourage each other. The interaction among students creates new points for 

instructors in online and traditional learning. This kind of interaction is a helpful basis of 

knowledge for students. He specified that group activities are similar to cooperative 

learning that are vital for meaningful interaction among the pupil and his classmates in 

the process of online learning.  

Kuit and Fell (2011:322) narrated that the students build knowledge 

collaboratively in discussion between students and linked concepts and investigation of 

educational materials with the intention of enrich and develop their understandings and 

knowledge base. And the utilization of tools for online interaction is essential to create 

these online social communications that let the learner to actively construct their new 

knowledge and understanding with the help of supportive activities and social interaction 

with other students, as a substitute of passively receiving knowledge from teacher in 

traditional settings.  

2.20.1.3  Learner–Content Interaction 

Vrasides and McIssac (1999:30) explained the interaction of students to content is 

the same as a logical interaction process with the subject matter that results in differences 

in the student’s cognitive structure of his mind, understanding and trends. Present-day 

technologies had presented the content in various forms including electronic pages, 

printed materials, and several means on the computer’s screen. The characteristic trait of 

elementary education is the interaction among the content and student. Formal education 

is a process planned for learning some definite content consistent with development of 

the interaction. The learner is demanded to construct his knowledge by a procedure of 

personally adapting information in line with his former cognitive structures. Also the 

content that we require for blended learning setup is being planned and presented by 



94 
 

designers with the aim to help and support each student interact with the content and can 

change it into the form of knowledge that can result in change in his behavior. The 

important part of formal education is the interaction between the student and the content.  

2.20.1.4 Interaction between the student and the interface 

Hillman et al. (1994:34) pointed out the kind of technology working in blended 

learning. The interface and the student’s interaction indicate a significant type of 

interaction. This kind of interaction occurs along with the communication tools and 

student, engaged them during the process of learning. This is regarded as the student’s 

access to the learning situation, and permits him to take an advantage from the content of 

learning. However people are unfamiliar to it therefore it tends to be utmost challenging 

types of interaction. Consequently, successful interaction among the learners and the 

interface requires that instructors and learners have the needed expertise to handle 

contemporary technology. 

2.20.1.5 The learner’s Self-Interaction 

Su et al (2005:17) stated the self-interaction of student is the student’s assumption 

and observation of the content in the learning process, besides his original perspective. 

They also point out that the self-interaction of learners certifies the significance of talking 

to oneself with learning the content. Therefore, the student’s self-interaction process is 

the development of thoughts and amalgamation on learner’s side in any action.  

2.20.1.6 Learner- indirect interaction 

Welker and Berardino (2006:48) described that vicarious interaction of the learner 

occurs when one of the learner perceive an interaction directly occur among two or more 

learners has notices by any other student or the interaction of instructor with the students, 

and this communication is not direct. The philosophy at this point is that students can 

learn very much by watching or observing others in different activities interacting with 

each other. Students who can’t make any direct interaction for some causes can take 

advantage from this type of interaction, while they can find reply of their queries merely 

by watching or listening, observing of other students. 
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2.21 Educational Activities in supporting interaction in blended learning 

Jonassen et al (1995:24) narrated that the constructivists believe that the 

knowledge is produced when the learner interact with his environment. And according to 

social constructivists learning occurs through common experience and social discussion. 

According to this perception, to construct knowledge internally interaction is a vital 

matter for students. Online courses tend to be more interactive as compare to traditional 

courses, only if online courses embrace an appropriate instructional design, proposing 

immediate and personal feedback in order to meet the needs of individual learner.  

Peters (2000:98) listed that in the instructional plan of the course interaction is not 

just a phenomenon that take place, but as an essential part that should be planned and 

incorporated as a part of the program. In the blended learning the teacher should focused 

on activities that lead to interaction and providing opportunities for interaction, among 

the students in the blended learning course. Hence, the core question in this background 

is that in learning, what educational activities can lead interaction in the environment of 

blended learning or in the online settings. 

Many types of activities are recommended by educationist to maintain interaction 

and expand activities in E-Learning programs. Branon and Essex (2001:38) specified that 

online hours might support interaction of instructor with the students, besides other kinds 

of interaction in online programs. Furthermore, they indicated the positive impact of a 

team work on learners and their classmates during the process of interactions. Similarly, 

Freeman (2005:48) fortified students to listen to or read the discussions of others to learn 

from indirect interaction. He suggested for students to answer an inquiry form which 

would empower them to test their views relating to the content, thus raise the student’s 

self-interaction. And as McDonald & Gibson, (1998:22) point out teachers and planners 

should build a structure which can support interactions for the online courses and 

improve expertise for independent learning.  

2.22  A Review of Studies using E-learning in Educational Environment.  

The Organization for Economic Co-operation and Development (OECD) has 

conducted a survey in year 2005 found that a lot of educational institutes informed that 
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on the quality of teaching and learning, E-learning has mostly positive effect however a 

direct confirmation of a instructional value has sustained as an open question and 

acceptance and implementation of computer-supported systems has found low in many 

regions. 

Nawaz et al. (2013:439) conducted a study based on reports about use of some of 

the existing methodologies to create E-Learning system in last three years. Investigations 

of these methodologies have been done on the subject of formation, strategies and 

standards to study the effect and process of E-learning activities in different levels of 

education. He stated we can find the effect and processes of E-learning activities in all 

fields and levels of education. According to him student involvement is very much 

important to make E-learning strategies more effective. 

Arkorful and Abaidoo (2014:410) investigated the effectiveness of using E-

learning in teaching in institutions of higher institution. According to them despite some 

of the challenges, the literature has explained how E-Learning has made a dominant 

impact in teaching and learning. Its implementation in some institutions has increased the 

access of learners and faculty members to educational materials and has offered a 

comfortable collaborative atmosphere for learners which results in enhanced academic 

outcomes. The previous studies about E-learning clarifies the disadvantages and 

advantages that recommends the demands for its application in instruction for better 

understanding of students, faculty and administrators to obtain the full return that is 

associated with its implementation and adoption.  

Borglum (2016:52) was conducted a study to determine a relationship between 

the classroom performance and the level of technology used in for the assessment of 

critical thinking. This study indicated that there is not a relationship between critical 

thinking and the employment of technology in the classroom practice. The results from 

Qualitative survey also support this conclusion by presenting not any distinct changes 

between investigational and control groups and their perception of the interest in science, 

classroom environment and use of technology. These results pointed out that technology 

has not any impacts on critical thinking rather the instruction used in the classroom. 
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Serin (2011:189) carried out a study to examine the significances of the computer-

based E-Learning lessons on the problem solving skillfulness and achievements of the 

students of mathematics and science. The pre-test/post-test control group design was 

selected as an instrument for the study. The 52 students’ comprises the sample of the 

study; 26 in the investigational group, 26 in the control group. The investigational group 

received the E-Learning instruction on computer during three weeks for the time of 3/4 

hour per day. The independent sample t-test was used in the analyses of data, to 

investigate whether the levels of the two groups were same in their problem solving 

abilities and academic achievements and the analysis of covariance (ANCOVA) to 

calculate the effectiveness of the investigational procedure. The study’s result discloses 

that there is a statistically significant enhancement in the problem solving skills and 

achievements of the learners in the investigational group. 

With the purpose of investigating the outcome of E-learning on some 

Psychological Dimensions, and academic achievement among high school students Yazdi 

and Zandkarimi (2013:49) was conducted a study.  200 students were the sample at 

random selected from the students of high school in Tehran. 100 students were assigned 

to both the investigational and the control groups. The research instruments were 

achievement motivation questionnaire, Leitnerpro.com3 site, and test anxiety scale. Their 

learning advancement was considered by their parents and teachers through Tele working 

daily, for 4 months. Results of 2 terms were used for academic achievements. The test 

anxiety and achievement motivation of students were measured at start and the 

completion of their educational term which were allocated for pre and post- test marks. 

The results of covariance test revealed significant at 0.01 levels of significance. The 

domino effect denoted that E-learning along with some Psychological treatments were 

more effective than control group. It indicated decline in the test anxiety and improved 

academic achievement marks and the motivation between high school students.   

Gambari et al (2014:78) studied the impacts of multimedia based on videos E-

Learning coaching on the retention and achievement of the students of secondary school 

the subject of biology, in Nigeria. The sample of the study was 120 students (sixty girls 

and sixty boys) were at random chosen from four secondary schools given to control 
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group or whichever into one of three investigational groups: Animation + On-screen 

Text; Animation + Narration; Animation + Narration + On-screen Text.  The pretest, 

posttest group design was applied.  A 50-item multiple-choice objective test was used for 

gathering data.  T-test, analysis of covariance (ANCOVA) was used to determine the 

significant differences among the four groups.  

 The data revealed insignificance changes among the investigational groups.  In 

general, the students taking multimedia E-Learning instruction got better score than their 

classmates in the conventional teaching method. On the other hand, students got 

treatment in conventional teaching method had better retention than other groups. 

Shah and Khan (2015:349) investigated the multimedia-aided teaching’s impact 

on the academic achievement of students and on their attitude at elementary level. 

According to them, in education the use of multimedia has established its significance 

because of its positive effect on the instructional process.  

Their study examines the comparative of multimedia-aided teaching effectiveness 

on students’ attitude and on their academic achievement in instruction of science at 

elementary level. 60 students constituted the sample of the study were randomly divided 

into two groups. Pretest-posttest control group design was selected for this study. The 

control group was treated traditionally whereas the investigational group was instructed 

with the help of multimedia. The duration of the treatment was 20 weeks. The reliable 

and valid questionnaires were used as data collection tools.  

To find out the attitude of both groups before and after treatment, an attitude scale 

towards science was used. In order to analyze the data the independent sample t-test was 

used. The results showed that the use of multimedia presentations is more successful 

instead of the usual teaching method. If multimedia aided teaching method is used, the 

approach of students towards science education develops more as judge against to the 

usual teaching method. 

Oye et al (2012:129) was made a study to find the impact of E-Learning on 

students’ performance. The study primarily concentrated on the association of using o E-
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learning by students and its impact on their academic outcomes.  The sample of the study 

was 215 students study at faculty of computer science and information systems. The 

outcomes from the regression analysis using indicated that students’ academic 

performance is improves by the use of E- learning. The study as well investigated the use 

of E-Learning form to describe learners’ appreciation of the technology using in E-

learning in the educational settings.  

The results verified that encouraging attitude about the use of E-learning is 

essential in order to raise students’ use of E-learning. One of the main important 

happenings is that equally intention and perception have substantial effect on actual E-

learning practice. The real use of E-learning has foremost result on the academic 

achievement of students. The use of E-learning is connected with improved students’ 

academic performance, whereas behavioral intention and perception are related with 

actual use of E-learning. 

A study was carried out by Aslan and Rifat (2011:2137), the purpose of the study 

was to check the consequences of computer simulations to support 9th grade students in 

understanding their biology topic “cell unit”. For the design and analysis of the study 

Bloom taxonomy was used. 91 students constituted the sample of the study where 

(Female=36, Male =55) students studying at Fatih Secondary School in Diyarbakir, 

Turkey. The investigational and control groups were chosen randomly. Control group 

were taught using traditional methods, while instruction to investigational group was 

given with the help of related computer simulations.  

As a pre- and post- test, an attainment test consisting of five problems in each of 

Bloom’s six domains (that is, knowledge, comprehension, application, analysis, synthesis 

and evaluation) was given to the investigational and control groups. SPSS 15.0 package 

program was used for investigating the data using (ANOVA and t-test). According to the 

findings, learners who had the facility of computer simulations gain higher marks on the 

post- tests. 

Hassan and Sajid (2013:52) were carried out a study to investigate the problems 

to the incorporation of Information and Communication Technologies in learning at 
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secondary level in Pakistan. Discovering major problems to the incorporation of 

Information and Communication Technologies at the student level, teacher level, school 

level and possible solutions to these problems is the main focus of study. The design is 

used for the study is Sequential mixed method. Survey questionnaire were analyzed 

quantitatively whereas interviews were analyzed qualitatively. It is establish from the 

results that maximum participants have positive perceptions about incorporation of E-

Learning equipments into their classroom situations. 

2.23 A Review of Studies using Blended Learning in Educational Settings 

Vernadakis et al (2012:439) was carried out a study to explore the impact of 

traditional and blended instruction, on the students´ performance in a Physical Education. 

The course was developed and planned to meet the students’ needs of learning and the 

objectives of the course. The independent samples t test, shown significant differences in 

students’ performance. The findings results established that blended learning performs as 

an alternate teaching practice that should be incorporated by teachers, in order to support 

students to improve their performance. 

Mahmood and Mirza (2012:266) conducted a research to establish the capabilities 

of the blended learning on the achievement of learners as compared to the routine method 

of traditional instruction in the subject of in General Science. This study was carried out 

in a public secondary school in Lahore, Pakistan. Investigational design employed for the 

study was post-test only control group design. For the experimental group, the Computer 

Assisted Instruction program containing interactive tutorials in Urdu language was 

designed. The teacher taught the same content through lecture method with the help of 

textbook to the control group, which is the conventional way of instruction in Pakistani 

public schools. An attainment test was administered to both the groups after a treatment 

period of two months. The investigational group achieved better score on the 

achievement test as compared to the control group.  

Bawaneh (2011:63) carried out an investigation to find out the effects of Blended 

Learning Approach on students’ achievements. This study focused on giving learning 

content with blending of face to face instruction where a number of online learning 
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materials were presented additionally to traditional teaching and learning. The results 

have shown a upbeat relationship with the numerous online materials observed by 

learners, their performance and how many online conversation mail/posts sent by them. 

The results support the advantages to be achieved by given that online learning resources 

and supported learners to use the resources available and to actively taking part in online 

debate and the members of faculty to use internet for provision learning resources.   

In order to examine the value of blended learning on students’ attainment in 

various subjects a number of studies were conducted.  To observe attitude of learners 

towards blended learning Abu Shawish and Shaath (2012) used a questionnaire to collect 

valid data. The questionnaire was circulated among all students registered in blended 

learning courses in the second term of the academic year 2009/2010 at Quds Open 

University. The sample of the study consisted of (249) students. The study showing that 

the learners of Quds Open University have positive attitudes towards Blended Learning. 

Also, in the learners' perceptions of blended learning components, for example learners' 

autonomy, course structure, interaction, course interface and the quality of instructional 

methods and competency in English, not any statistical major changes were existed. 

However, experience in using the internet and computer literacy was major variables that 

affect the learners' attitudes of Quds Open University towards blended learning.  

As well, about the success of blended learning in the teaching process, a study 

was conducted by Ali et al (2013: 4065) to find out the impact of Information 

Technology on E-learning System in Pakistan. This study was carried out concerning to 

examine the impacts of information technology developments on E-learning process in 

Pakistan. Study offers information technology trends which are valuable for the learners, 

and instructors. IT ideas are easier; therefore students can get lectures, information, 

trainings, digital books and digital notes at their businesses offices and homes any time. 

The total 60 sample students of the class seventh were divided into two groups; 30 

students in investigational group and 30 students in control group. The data were 

collected through creative thinking test and achievement test in the units of geometry. 

There was statistical Major differences at (α = 0.05) in the students’ mean marks of the 

post-test was found in favor of the investigational group.  
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Al-Zoghby and Doumy (2012:485) tested the outcome of using blended learning 

in Jordanian schools on the achievement of the students of fourth grade in mathematics 

and motivation towards their learning. The study’s sample was comprised of (33) male 

and female students distributed on four classes and (38) male and female students in 

investigational group. Motivation scale plus achievement test were used for the purpose 

of data collection. The study revealed Major changes in the mean marks of achievement 

test in the favor of the investigational group, but not any major changes in the mean score 

of male and female students was found. On motivation scale there was major changes in 

the mean of students’ performance for the sake of the investigational group.  

Likewise, in order to examine blended instruction implementation in a high 

school setting a study was conducted by Vandermolen (2010) which noticed and 

deliberated the perception of students and teachers when they cope with for the first time, 

the blended environment. The two comprehensive high schools in West Michigan was 

the sample of the study. The study was qualitative in nature and collected information by 

via several data points. The data derived from student surveys, focused interviews, 

writing statements, teacher narrative, online course communication and direct 

observation in the blended courses. Over the period of two academic school years during 

the 2009- 2010, the data were collected. Results indicated that it was challenging for all 

high schools to have a purpose and vision for implementation of blended learning 

method. Collaboration among students and teachers was different from students of 

traditional classroom environment. More individualized instruction was provided by the 

teachers. However it was challenging for teachers to effectively equip for the rigors of 

teaching that were changed in the blended setting.  

In order to examine the learning styles and students’ views about blended learning 

a study was conducted by Akkoyunlu and Soylu (2008) with sample of 34 students at the 

University of Hacettepe, Ankara, Turkey. To assess the students’ learning styles two 

tools were used: a questionnaire aimed to find the views of students on blended learning 

and Kolb’s Learning Style Inventory (LSI). Data were collected from students’ 

achievement marks and records demonstrated the participation of students in E-learning 

environment. Results revealed that students’ views about the process of blended learning, 
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for instance comfort of practice of the web environment, face-to-face environment and 

assessment were varied according to their learning styles. It was also established from the 

results that students’ achievement levels improved and they appreciated to playing a part 

in the blended learning situation. Simultaneously, their opinions about face-to-face 

interactive environment and blended learning process were positive.  

A study was conducted EL-Deghaidy and Nouby, (2008:998) at Suez Canal 

University in Egypt to explore the helpfulness of blended E-learning as compare to 

traditional method of teaching on the attitudes and achievement of pre-service training 

program on teachers. The sample of the study was randomly chosen from students of 

third year of pre-service training. The sample comprised of 26 students of which 14 

chemistry and physics students set up the investigational group while 12 biology students 

formed the control group. The course was taught to investigational group through an 

ADDIE model (analysis, design, development, implementation, and evaluation) by the 

software program. On the other hand, the same course was taught to control group by the 

usual face to face teaching method. Attitude scale and Posttest attainment test were 

administered to assess the differences among the two groups in terms of attitude and the 

achievement. The study’ result shown major differences between the two groups favoring 

the investigational group.  

Al-Saai et al (2011:34) was conducted a research. This study’s intended to 

explore the influence of a blended E-learning situation on the attitudes of students and 

their performance to use electronic learning at the institution of higher education. The 

sample of the study was 43 female students, randomly assigned to get one of two 

instructional treatments (traditional teaching approach & blended E-learning approach). 

Results showed that the difference between the instructional treatments in gain marks on 

the achievement test was not significant. But, the results revealed from the attitudes scale 

indicated a significant change in increase marks in favor of blended E-learning approach. 

2.24 Syenthesis of the literature 

In order to pace with the multidimensional world, students need to acquire the 

skills and master with the quickly changing environment. The upsurge of the global 
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economy and quick changes in technology entails students to learn and apply new skills 

in their educational and career endeavors.The advancement of information and 

technologies along with the use internet as a new method of instruction has brought about 

drastic changes in the traditional process of teaching and learning.  

Technological and Pedagogical innovations are redefining Secondary education. 

At the relationship of this combination is computer supported learning. At the same time 

cost and quality reduction problems are producing the sicknesses for renovation of 

secondary education. The cost-effective and widespread technologies used to access 

information and have tremendously shifted thinking in secondary education. At the basic 

of this shift in thinking, is the idea that learners should be actively involved in 

supportable communities of inquiry.  

It has been exposed that active engagement in learning is related with insightful 

lecture and deep learning outcomes. Schools and educational institutions have accepted 

E-Learning prospective role to change performance, skills, knowledge and people. While 

there are various types of E- Learning, similarly there also exist different methods of 

using the technique in education. It is the convergence of the pedagogical and 

technological expansions that is motivating E-learning innovation in Secondary education 

and the application of E-learning in the 21stcentury.  

This chapter delivers a rational understanding of E-learning and how the 

potentials are in renovating methodologies to teaching and learning. E-Learning is termed 

here from an educational outlook and its combined probability to create and sustain a 

community of learners. In the speedily changing scenario of knowledge society, it is 

obligatory to change the learning experience in a way that models and organizes learners 

for active and collective working life. It will be the utmost blunder to include advanced 

communications technologies into passive educational approaches. E-Learning 

technologies will be unsuccessful if we just introduce or repackage our current 

instructional designs.  

We must be prepared to rethink current leading approaches and be strong as to 

what type of learning experiences we desire to design. This will need a theoretical outline 
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and models to guide our study and application of E-Learning or computer assisted 

learning sustained learning in secondary education. Before exploring such a framework 

there is need to examine the key features of E-Learning as well as how they can be used 

to supplement learning. This can be achieved best through completer consideration of the 

learning process itself.   

The literature review has offered research across a range of areas associated to E- 

Learning and teaching and has analyzed it in terms of the research reported in this thesis. 

It has been argued for the computer assisted and E-Learning technology primarily video 

and power point for science subjects teaching and learning also has served and reviewed 

literature related to desire features of the E-Learning technology. E-Learning application 

capacities besides diverse delivery approaches of E-Learning have been deliberated in 

detail.  

The foremost phases in the past of using computers in education bring before us 

educational thinking behindhand the promises of changed times. In fact the operational 

use of a new instructional technology must be directed by a research-based theory of how 

learners learn. The cognitive aspects of learning are illustrated by the human information 

processing model which defines human learning as an internal procedure in which 

memory is a chief element. One of the most significant opportunities of cognitive 

psychology is to comprehend how technology such as E-learning can be used to foster 

student learning. Observing various doctrines of E-Learning and their influence to student 

learning has been debated. Learning theories which have substantial impact on 

instructional design also offer a strong groundwork for this research. 

This chapter also provides a brief discussion on Blended learning teaching 

approach which is one of the best favorable teaching practices in classroom settings. This 

type of teaching merges two learning situations: online instruction and traditional face-to-

face instruction. The students who engaged in blended learning process have established 

much better student-teacher interaction and gain more satisfaction in respect of course 

objective, course content, teacher support and support of institution as compared to those 

who received only face to face learning. Technological innovation is changing the world, 

so in this new era of teaching and at all the levels of education; the challenge before the 
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educationist is how and where we include Blended Learning in this setting. The research 

focused essentially on blended learning method, its advantages, challenges and success 

factor of blended learning. Finally research studies in the field of E-Learning and blended 

learning were listed in this chapter. The purpose of these studies were to investigate the 

impact of using E-Learning and Blended learning on enhancing, or not, the students 

learning achievement.  
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Chapter- 3 

3 Research Methodology 

3.1 Research Method 

This study was investigational in nature. Gall et al (1996:463) define the 

investigational process as, in quantitative research, the most influential technique for 

beginning relationships between cause-and-effect among two or more variables. The 

purpose of research method is not only defining the fact or phenomenon, but also 

examines the effects including two or more variables under various circumstances.  

Tashakkori and Teddlie (2003) describe the trial method as an inquiry where the 

detector operates at minimum one autonomous variables, manage others related variables, 

and notices the influence on one or more dependent variables. as the present study try to 

find to reveal the usefulness of employing e-learning as a supplement to the traditional 

method of learning on the academic achievements of the students in Government Girls 

Centennial Model School and Government Girls High School No.3 in District Bannu; the 

investigational method need to precise the most suitable method to achieve the objectives 

of the study. 

3.2 Research Design 

With the purpose of to test the hypotheses of research pre-test / post-test 

equivalent control group design was chosen. Gay (1976:162) stated that this form of true 

investigational design must contain of as a minimum two groups that may perhaps be 

extended to three or more groups. The study follows a pre-test control group design. For 

this study, pre and post test control group design was believed to be the most appropriate 

design. Following is the symbolic representation of the design: 

R E T O1 

R C NT O2 
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 Where  R = Randomly Selected Groups  

     C = Control Group 

            E = Investigational Group  

  O = Observation or Measurement 

 NT       =    usual treatment received by a group (dependent variable) 

T          = the investigational treatment to which a group is exposed                                     

i.e.  Independent Variable. 

3.3 Population 

 Owdah and Alkalily (2000:104) described that population indicated all groups and 

individuals who could be subjects of the research problem or all elements of the 

occurrence in which researcher is concerned to investigate. 

 The study was concerned to examine the effect of E-learning as supplement to 

traditional method of learning in Biology at the secondary level. Therefore, all the 400 

and 14 students enrolled in 10thclass of Government Centennial Model School for Girls’ 

and Government Girls’ High School No.3 located in district Bannu were the population 

of the study.   

3.4  Sample and Sampling Procedures  

Gay (1976:66) described the process of sampling as the procedure of choosing 

numerous individuals in such a way for the study that the individuals symbolize the 

bigger group from which they were nominated. Purposive sampling technique was used 

to select the sample for the study. In the light of research design, out of 400 and 14 

students of 10th class 72 and 14 students was chosen as a sample of the study from two 

Secondary Schools in Bannu, that is Government Girl High School No.3 Bannu and 

Government Centennial Model School Bannu for experiment. Two equal groups were 

formed from the sample students i.e. the investigational group and the control group. 
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Both the groups on the basis of pre-test marks were equated by random sampling 

procedure.  

Johnson and Christensen (2008:225) explained that in the method of random 

sampling all people of the population has a similar possibility for being nominated. 

Hence random sampling is a procedure where the students are selected for experimental 

and control groups in a manner so that every sample students have an independent and 

equal probability to be chosen. The best way to control so many extraneous variables all 

at the similar occasion is the Randomization such as history, maturation, statistical 

regression, instrumentation and testing etc. in Government High School No.3, each group 

consist of 7 students and in Government Centennials Model School for Girls, each group 

comprised 36 students. The samples of both schools were verbally communicated that 

they would be taking part in the investigational study and that in case of feeling 

uncomfortable with the experiment they have the choice to withdraw from the research. 

All students were agreed to play a part in the experimentation. 

3.5 The Variables of the Study 

Gay (1976:202) recommended that the researcher in an investigational study, one 

independent variable might be controlled at least, other related variables are strived to be 

controlled, and the consequences on one or more dependent variables will be observed. 

3.5.1 Independent Variable 

  Johnson and Christensen (2008:226) described the independent variable as the 

source that the researcher employed for the intention to know its impact on the dependent 

variable. In this study, the instruction technique depicted the investigational/independent 

variable that is the employment of E-learning practice as a supplement to the traditional 

method of learning in the subject of Biology at secondary level. 

Hence independent variable of this study is the providing E-Learning as a 

supplement to the traditional method of teaching and Traditional Chalk and Talk 

Teaching Method. 
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3.5.2 Dependent Variable 

 Tuckman (1999: 98) outlined that dependent variable is a feature that could be 

observed and measured to define the possible end results of the independent variable.  

In the present research, the dependent variable is the academic achievement of the 

students as measured by pre and posttest mean marks. The students’ achievements test 

score that are basically Post-Test score of the students in the subject of Biology. 

3.5.3 Controlled Variables 

The researcher could control these types of variables such as Time, Teacher, 

Classroom conditions and Average Age of the sample students. 

3.5.4 Variables beyond the Control of Researcher 

There also exist some variables that the researcher could not control. These 

include student’s previous achievement, socio- economic status, I.Q level of the students, 

self-concept, anxieties, attitude and level of interests 

3.6  Control of Extraneous Variables 

Tuckman (1999:99) argued that control of variables that could 

neutralized/cancelled of the impact of independent variable and as well all variables, 

which may possibly influence the new phenomenon. The  educational  outcome  of the 

learner could  be  influenced  by  some  psychological and cognitive  factors  of  the  

subjects. The  degree  of  efforts, level  of motivation, academic  ability have positive 

relationship  with  the  learning  results  in education.  

Additionally, individual differences as well as gender, age can influence the 

learning outcome. The possibility of intervening of individual differences may impact the 

result of the study. Those individual differences were controlled by randomly choosing 

the subjects and randomly dividing the subjects into two groups. In order to assign 

members randomly to control and experimental groups a pretest –posttest control group design 

is used, the students of same marks will assign randomly one member to each group, and where 
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variation comes in marks than on first occasion one high scorer to control and on the other 

occasion the other high scorer to experimental group in order to equate both groups.  

All threats to internal validity might be controlled with the presence of control group 

and incorporation of a random assignment and pretest. To control the selection and regression 

factors random assignment is used; and to control the history, maturation, instrumentation and 

testing the control group is made. If pre testing directed to greater marks in posttest, the benefit 

should be the same for both groups the control and the experimental groups. To control the 

extraneous variables the investigator had carry out the subsequent actions:  

o The random assignment of the sample to the groups i.e. investigational and 

control groups in accordance with Johnson and Christensen (2008: 297) endorsed 

that random allocation maximizes the chance that whether known and unknown, 

possible confounding extraneous variables, will not influenced the study results. 

o Except independent variable, strived to make both groups alike in all variables. all 

the possible efforts werere made in order to confirm that the groups are as alike as 

possible on all variables excepting the independent variable.  

Other than the above factors, there may exist, some intervening variables 

which the researcher cannot control for the duration of the experiment for many 

reasons. These intervening variables may or may not influence the outcomes. In 

this study the intervening variables were as follows; 

o  Help in learning or getting any type of guidance in education from outside the 

school              

o Relationship and communication among students of the investigational and 

control groups 

o Socio-economic position or family background of different students 

o Individual differences in intelligence, interest, enthusiasm in learning and study 

behaviors 
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3.7   Limitations of the Study 

The study was completed despite the limitations which could preclude timely 

completion of the study. These limitation included resource constraints, law and order 

situations and the cooperation of the teachers, students and school managements. 

3.8   Delimitation of the Study 

This research was delimited to 414 female students of Government Girls’ 

Centennial Model School and Government Girls’ High School No.3   in Bannu city in the 

specified three chapters of 10th Class Biology course. Private Schools and Government 

Boys Schools did not come under the purview of the study. 

3.9 Research Instruments 

Before the distribution of sample to the control and investigational groups, the 

researcher made pretest (Appendix-I) was administered, for the purpose of equating the 

investigational and the control groups. Instantaneously once the treatment was ended, the 

posttest (Appendix-II) made by the researcher was given to students of both the control 

and the investigational groups. After a logical assessment of the method of construction 

of test and correlated Biology units the researcher developed these tests, the pretest and 

the posttest, the objective was to make both the groups equivalent in terms of their 

knowledge base and after the treatment determine the students’ attainment. In the process 

of preparing these tests, consensus of the subject teachers and subject specialist was given 

acceptance.  

The difficulty level of both the pretest and posttest were just about analogous. 

Both test included definitions, multiple choice test items, label the diagrams, and fill in 

the blanks and selection of right and wrong. The items of the test were derived from the 

chosen chapters of 10th class Biology (i) Gaseous Exchanges (ii) Homeostasis and (iii) 

Coordination and Control. During the experiment these three chapters were taught to both 

the control and the investigational groups, and were anticipated to determine the learning 

results. After the end of the treatment i.e. 4 weeks, in order to find out the achievement 

posttest was administered to both the investigational and the control groups. 
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Pre test was consisted of 5 questions; each question was further divided into 

different parts. The first portion of the test was MCQs containing 10 marks; in the same 

style all items were given specific marks according to its complication and length. 

3.9.1 Content validity 

The test items were checked and scrutinized by the expert committee consisted of 

senior instructors of RITE Bannu, and subject specialist of biology. All the items of the 

test were taken from specific chapters that were planned to be taught to both groups. 

Based on the assessors' comments and feedback, the researchers had to assess and fix all 

that items required to be fixed, and remove some items. In this way, the validity of the 

test can be insured. 

3.9.2 Reliability of Test 

From the posttest score of the students who constituted the sample of the study, split-

half method (odd-even) was used to test the reliability of the marks of the posttest. During 

Split-Half method, given test was separated into two parts, even and odd questions in the 

test. By using the Spearman-Brown Prophecy formula, the coefficient of reliability was 

determined by estimating reliability from the comparable halves of the posttest, which 

was found to be 0.75. 

Spearman – Brown formula  

Estimated reliability of whole test =  2 (correlation between half tests) 

                                                      1 + (correlation between half tests)  

Collins (1969:35) 

3.10 Pilot Testing of Pretest 

In order to determine the content validity, a pilot test (Annex-III) was conducted 

on the class 10th students of Government Girls’ Higher Secondary School Bannu city the 

pilot test was also conducted to determine the difficulty level of test items and to 

eliminate any ambiguity in the language of test items. Ten (10) students from section A, 

B and C were randomly selected by the researcher and documented their annotations 
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about the difficulty level, language to observe whether they can understand the  

instruction or not. 

To check the difficulty level of test items Difficulty Index method was used. In 

this method, the response of students was analyzed and those test items were eliminated 

which item difficulty were more than 0.75 (less difficult) and the test items which 

difficulty were below 0.25 (more difficult) were also eliminated from the pretest. 

According to the students’ response, replacements of two test items were made. 

3.11 Selection and Training of Teacher for the Experiment 

The Biology teacher of class 10th of Government Girls’ Centennial Model School 

and Government Girls’ High School No. 3, Bannu were selected for Biology teaching to 

the investigational and the control groups. One week training in E-learning method was 

provided to the subject teachers. With the intention of controlling the intervening 

variables, for fifteen days the third period was given to the control group for instruction 

of biology and fourth period to the investigational group. Next, third period was given to 

investigational group and fourth period to control group for the next fifteen days to 

control the time factor. 

3.12 The Control Groups (Traditional Teaching Settings) 

 Since there were two schools selected for experiment therefore the strength of 

control group of Government Centennial Model School for Girls was 36 female students 

and in Government Girls High No.3 School, 7 students constituted the control group. The 

students of these groups were taught through traditional lecture method, which was a 

face–to–face session including the queries of students about the subject. The timetable of 

control group to meet with the instructor was six times in a week. In this style of lecture, 

knowledge was imparted to the students verbally and visually by seeing, listening and 

interacting with the teacher on the subject matter presented through a teacher on 

blackboard in classroom. The teachers of both control groups probed questions and also 

answer their queries during the class. 
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3.13  The Experimental Group (blended learning Approach) 

 The students in constituted these groups were 36 students from Government 

Centennial Model School for Girls and 7 students from Government Girls High No.3 

School. Students of investigational groups also had 6 periods in a week. Students in these 

groups, were taught through E- learning approach which was actually supplement to the 

traditional method of learning in which they had a chance to see the videos and 

PowerPoint presentation offered to them by their teachers during and after the lecture and 

they gave answers to the question of teacher. So, the students of this group not only met 

face to face with the teacher in the class room but also had a chance to see different 

videos, which the teacher downloaded for them according to the lecture that she had 

delivered in the class rooms during the sessions and at different times if necessary. In that 

way, all students in this group had a better chance to learn than any of their fellows in the 

control group.     

3.14   Data Collection 

During the experiment two distinct treatment types were used. The similar topics 

and activities with similar lesson plans (Appendix- IV-VII) except, the control group was 

given traditional direct instruction method in the classroom while investigational group 

was provided with subject related videos, oral lectures and power point presentation from 

internet through computers along with the traditional method as treatment. 4 weeks was 

the duration of the experiment. Immediately after the treatment was ended Posttest was 

administered to calculate the achievement of the sample students. 36 students constituted 

both the control and experimental groups in Government Centennial Model School for 

Girls and 7 students each in Government Girls High School No.3 Bannu. After the gap of 

4 weeks the retention test was administered to determine the retention level of both 

groups. The pretest marks of the sample give data to make alike groups, the control and 

the investigational groups. Whereas marks obtained in posttest were used as a result of 

treatment to measure achievement of the students. And the marks obtained in retention 

test measure the effectiveness of the treatment. 
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3.15 Analysis of Data 

 For interpretational purpose, pretest and posttest data were presented in tabular form. 

For the data’s manipulation means, standard deviations and t test were calculated for each 

group. Significance difference between the mean score of investigational and control 

groups on pretest marks, posttest marks were checked at 0.05 levels by applying t-test to 

observe the effect of treatment. 
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Chapter- 4 

4 Data Analysis and Discussion 

This chapter includes the interpretation of data which has been collected by the 

researcher to verify and to test hypothesis of the study. This chapter also includes the 

item wise analysis and interpretation of the tables. The tables show the results of 

students’ academic achievement and the effect of E-learning as supplement to traditional 

method of learning in Biology on their academic achievement. Two schools (Government 

Girls’ Centennial Model School and Government Girls’ High School No.3 Bannu) were 

selected for the study. The students of both the school were divided into two groups of 

investigational and control. This distribution was made on pre-test basis. The both groups 

were taught by the same teacher with same lesson plans. The experimental group was 

given supplement through E-learning along with their own instructional plan and the 

control group was given instruction through direct teaching strategy that is traditional 

method. 

After teaching along with E-learning method covering three chapters, namely, 

Gaseous Exchanges, Homeostasis, and Coordination and Control, then the academic 

achievements of students were examined through a post-test of the control and 

investigational groups after the duration of four weeks. 

The data were then analyzed. The results obtained together with analysis and 

interpretations are offered in the following pages. 
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Table 4.1: Mean and Standard deviation of pre-test of both Experimental and 

Control groups of Government Girls Centennial Model School.   

S.No Group 

 

Mean S D 

1 Experimental Group 

 

30.66 8.26 

2 High achievers of Experimental Group 

 

36.73 3.49 

3 Low achievers of Experimental Group 

 

23.64 5.79 

4 Control Group 

 

30.80 8.38 

5 High achievers of Control Group 

 

37.03 3.76 

6 Low achievers of Control Group 

 

23.82 6.30 

 

The analysis of data in Table 4.1indicated that on pretest the control group has got 

the average marks 30.80 with standard deviation 8.38 and the trial group has average 

marks 30.66 with standard deviation 8.26. The trial group’s high scorers got 36.73 

average marks and standard deviation got by the high scorers of trial group is 3.49, and 

the average marks and standard deviation of high scorers of control group is 37.05 and 

3.76 respectively. Likewise low scorers of trial group got the average marks and standard 

deviation is 5.79 and 23.64 respectively, and the low scorers of control group’s average 

marks and standard deviation is 23.82 and 6.30 on pretest. 
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Table 4.2: Showing the Control and Experimental Groups Mean and Standard 

deviation of Pre-test Scores of Government Girls High School No.3.   

S.No Group 

 

Mean S D 

1 Experimental Group 

 

16.44 3.59 

2 High achievers of Experimental Group 

 

21 1.82 

3 Low achievers of Experimental Group 

 

15 2.64 

4 Control Group 

 

16.83 3.68 

5 High achievers of Control Group 

 

21.25 1.70 

6 Low achievers of Control Group 

 

15.33 2.51 

 

The analysis of data in Table 4.2 indicated that on pretest the trial group’s average 

marks are 16.44 and standard deviation is 3.59, and the average marks and standard 

deviation of control group is 16.83 and 3.68 respectively. The high scorers of control 

group’s average marks are 21.25 and standard deviation is 1.70 and of high scorers of 

trial group is 21 and standard deviation is 1.82. in the same way the low scorers of trial 

group got the average marks is 15 and standard deviation is 2.64, and the high scorers of 

control group achieved average marks 15.33 and standard deviation 2.51 on pretest. 
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Table 4.3: Showing the mean and standard deviation of post-test of both 

Experimental and Control Group of Government Girls Centennial Model School.   

S No.  Group Mean S D 

1 Experimental Group 41.52 7.39 

2 High achievers of Experimental Group 45.95 2.25 

3 Low achievers of Experimental Group 32.66 5.89 

4 Control Group 36.5 9.0 

5 High achievers of Control Group 42.5  3.92 

6 Low achievers of Control Group 27.07 6.41 

 

The analysis of data in Table 4.3 indicated that on posttest, the trial group 

achieved the average marks 41.52 and 7.39 standard deviation, and the control group’s 

average marks is 36.5 and standard deviation is 9.09. The high scorers’ average marks of 

trial group is 45.95 and standard deviation is 2.25, and of high scorers of control group’s 

average marks is 42.5 and standard deviation is 3.92 on posttest. In the same way the low 

scorer’s mean score of trial group is 32.66 and standard deviation is 5.89, and the low 

scorers of control group got the average marks 27.07 and standard deviation 6.41 on 

posttest. 
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Table 4.4: Showing the mean and Standard deviation of post-tests of both 

Experimental and Control groups of Government Girls High School No.3.   

S.No Group 

 

Mean S D 

1 Experimental Group 

 

35.68 7.49 

2 High achievers of Experimental Group 

 

43.75 3.86 

3 Low achievers of Experimental Group 

 

30.33 4.50 

4 Control Group 

 

26.94 8.03 

5 High achievers of Control Group 

 

29.64 6.24 

6 Low achievers of Control Group 

 

21.3 1.52 

 

The analysis of data in Table 4.4indicated that the average marks of the trial 

group is 35.68 and standard deviation is 7.49, and the average marks of control group is 

26.94 and standard deviation is 8.03 on post-test. The average marks of high scorers of 

trial group are 43.75 and standard deviation is 3.86, and the average marks of high 

scorers of control group is 29.64 and standard deviation is 6.24 on post-test. Similarly the 

average marks of low achievers of experimental group are 30.33 and standard deviation is 

4.50, and the mean score of low scorers of control group is 21.3 and standard deviation is 

1.52 on post-test. 
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Table 4.5: Showing the mean and Standard deviation of both Experimental and 

Control groups on retention test of Government Girls Centennial Model School.   

S.No Group 

 

Mean S D 

1 Experimental Group 

 

38.80 8.30 

2 High achievers of Experimental Group 

 

43.91 3.07 

3 Low achievers of Experimental Group 

 

29.77 6.73 

4 Control Group 

 

32.80 8.74 

5 High achievers of Control Group 

 

38.34 3.03 

6 Low achievers of Control Group 

 

23 6.54 

 

The analysis of data in Table 4.5indicated that the mean score of the experimental 

group is 38.80 and standard deviation is 8.30, and the mean score of control group is 

32.80 and standard deviation is 8.74 on retention test. The mean score of high achievers 

of experimental group is 43.91 and standard deviation is 3.07, and the mean score of high 

achievers of control group is 38.34 and standard deviation is 3.03 on retention test. 

Similarly the mean score of low achievers of experimental group is 29.76 and standard 

deviation is 6.73, and the mean score of low achievers of control group is 23 and standard 

deviation is 6.54 on retention test. 
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Table 4.6: Showing the mean and Standard deviation of both Experimental and 

Control groups of Government Girls High School No.3 on retention test.   

S.No Group 

 

Mean S D 

1 Experimental Group 

 

33.03 7.29 

2 High achievers of Experimental Group 

 

42.00 1.82 

3 Low achievers of Experimental Group 

 

29.66 4.93 

4 Control Group 

 

23.10 8.82 

5 High achievers of Control Group 

 

31.25 6.07 

6 Low achievers of Control Group 

 

17 2.00 

 

The analysis of data in Table 4.6indicated that the mean score of the experimental 

group is 33.03 and standard deviation is 7.29, and the mean score of control group is 

23.10 and standard deviation is 8.82 on retention test. The mean score of high achievers 

of experimental group is 42.00 and standard deviation is 1.82, and the mean score of high 

achievers of control group is 31.25 and standard deviation is 6.07 on retention test. 

Similarly the mean score of low achievers of experimental group is 29.66 and standard 

deviation is 4.93, and the mean score of low achievers of control group is 17 and standard 

deviation is 2.00 on retention test. 
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HO 1: There is no considerable variation among the mean marks of the both groups 

(experimental and control) on Pre-test (GCMSG Bannu). 

Table 4.7: Significance of variation between mean marks of both (experimental and 

the control) groups on pretest. 

Group No. Of 

Students 

Mean S.D Df T-value T-table 

value 

Control 36 30.66 8.26 70 -0.07 1.98 

Experimental 36 30.80 8.36 

                                                                                    *Not Significant at 0.05 

 

The analysis of data in Table 4.7 pointed out the variation between the mean 

marks of both groups on pretest. Independent-sample t-test was applied to compare the 

attainments of investigational and control groups on pre-test. The mean marks of control 

group is 30.80 (SD=8.36) and the mean marks of control group is 30.66 (SD=8.26) which 

is slightly lower than investigational group.  

As shown in the table, a non-considerable outcome was found t (70) = -0.07 

which is less than table value of t=1.98, which indicated that both groups are equal and 

there is no noteworthy distinction between these two groups. Hence, the null hypothesis, 

“there is no considerable variation among the mean marks of investigational and control 

groups on pretest” was approved and both the groups could be treated as equal. 
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HO 2: There is no considerable variation among the mean marks of high scorers of the 

both (experimental and control) groups on Pre-test (GCMSG). 

Table 4.8: Significance of variation among average marks of high scorers of the 

experimental and the control groups on pre-test. 

Group  No. Of 

Students 

Mean S.D T-Value Df T-table 

value 

Experimental  19 36.73 3.49 -0.2 36 2.03 

Control 19 37.03 3.76 

                                                 *Not Significant at 0.05 level 

For the analysis of data in table 4.8 an independent-sample t-test was utilized. The 

mean of control group is 37.03 while SD of control group is 3.76 which are slightly 

higher than the group under trial. The mean score of investigational group is 36.73 and 

SD is 3.49. 

As portrayed in the above table, a non-significant result was found t (36) = -0.2 < 

2.03( t-table value) at 0.05 level, which shows that there is no notable variation in 

students attainments of the investigational and control groups on pre-test, Hence the null 

hypothesis, “there is no momentous variation among average scorers of high doers of 

both ( experimental and control) groups on pre-test was approved”. Hence, the high 

scorers of both groups could be treated as equal, due to having equal base of Biology. 
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HO 3: There is no considerable variation among the average marks of low scorers of the 

both (experimental and control) groups on Pre-test (GCMSG). 

Table 4.9: Significance of difference among average marks of low scorers of both 

groups (experimental and the control) on pretest. 

Group No. Of 

Students 

Mean S.D T-Value Df T-table 

value 

Experimental  17 23.64 5.79 -0.08 32 2.02 

Control 17 23.82 6.30 

                                                            *Not Significant at 0.05 level 

In order to analyze the results indicated table 4.9, an independent-sample t-test 

was applied as a statistical tool on pre-test. The average score of the low scorers of 

control group is 23.82(SD=6.30) and the mean score of low scorers of investigational 

group is 23.64(SD=5.79).  

Table 4.9 depicted a non-significant result at t (32) = -0.08< 2.02(t-table value) at 

0.05 level. This shows that there is no momentous variation between the performance of 

low scorers of the investigational group and low doers of control group on the pre-test. 

Hence, the null hypothesis, “there is no considerable variation between the average scores 

of low scorers of investigational and control group on pre-test” was approved. Hence, 

both groups have equal biology base and could be treated as equal. 
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HO 4: There is no considerable variation among the mean marks of the both 

(experimental and control) groups on Post-test (GCMSG). 

Table 4.10: Significance of variation among average marks of both (experimental 

and the control) groups on post-test. 

Group No. Of 

Students 

Mean S.D T-Value Df T-table 

value 

Experimental  36 41.52 7.39 2.64 70 1.98 

Control 36 36.5 9.09 

                                                                       *Significant at 0.05 level 

The statistical test employed in order to find the impact of providing E-learning as 

a supplement on students’ attainment was independent-sample t-test to match up to the 

attainments of investigational and control groups on post-test. The average marks of 

control group is 36.5 and SD=9.09 and that of investigational group is 41.52 and 

SD=7.39. 

Table 4.10 indicated that the mean of experimental group (M=41.52) was greater 

than that of control Group (M=36.5) difference between mean scores of the experimental 

and the control groups on posttest was found to be significant t (70) =2.64 which is 

greater than the table value 1.98 at 0.05 level. Which explains that the provision of E-

learning as a supplement to the traditional method of learning have positively affected the 

performance of investigational group. Hence, the null hypothesis was discarded, in the 

light of t-value obtained which is greater than the t-table value at level 0.05.  
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HO 5: There is no considerable variation among the mean marks of high scorers of both 

the groups (experimental and control) on Post-test (GCMSG). 

Table 4.11: Significance of variation among average scores of high scorers of both 

(experimental and the control) groups on posttest. 

Group 
No. Of 

Students 

Mean S.D T-Value Df T-table 

value 

Experimental 24 45.95 2.25 3.67 44 2.01 

Control 22 42.5 3.92 

                                                                                *Significant at 0.05 level 

The analysis of data in table 4.11 indicated that an independent-sample t-test was 

conducted. The average marks of control group high scorers is 42.5(SD=3.92) and 

average marks of investigational group high scorers is 45.95(SD=2.25), the table 4.11 

illustrates that there is noteworthy variation between the average marks of high scorers of 

the investigational group (M=45.95) and the control group (M=42.5) on post-test. And 

the significant value generated by t-test (44) =3.67 is greater than the table value of t 

which is 2.01 at level 0.05.This shows that there is notable variation between the marks 

of high scorers of control group and investigational group. The high scorers of 

investigational group were considerably better than high scorers of control group. Hence, 

the null hypothesis, “there is no considerable variation among the average scores of high 

scorers of investigational and control groups,” is discarded.  
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HO 6: There is no considerable variation among the average marks of low scorers of both 

(investigational and   control) groups on post-test (GCMSG). 

Table 4.12: Showing variation between the average marks of low scorers of 

investigational and control groups on post-test. 

Group 
No. Of 

Students 

Mean S.D T-Value Df T-table 

value 

Experimental  12 32.66 5.89 2.32 24 2.06 

Control 14 27.02 6.41  

                                                                                  *Significant at 0.05 level 

The analysis of data presented in table 4.12 represented that for the comparison of 

low scorers of the two groups independent-sample t-test was conducted. The average 

marks of control group low doers is 27.02(SD=6.41) and of investigational group is 

32.66(SD=5.89) and the low scorers of investigational group (M=32.41) was greater than 

the average marks of control group (M=27.02). Significant variation among the average 

marks of low scorers of the investigational and the control groups on post-test t (24) 

=2.32, > 2.06(T-table value) at 0.05 level in the support of the low scorers of 

investigational group. This depicts that there is noteworthy variation among the 

performance of low scorers of control group and the performance of low doers of 

investigational groups in the favor of investigational group. Hence, the null hypothesis, 

“there is no considerable difference among the average marks of low scorers of 

experimental and control groups”, was rejected. 
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HO 7: There is no considerable variation among the average scores of the two groups 

(investigational and control) on pre-test (GGHS No.3). 

Table 4.13: Significance of variation between average scores of investigational and 

the Control groups on pre-test. 

Group 
No. Of 

Students 

Mean S.D T-Value Df T-table 

value 

Experimental 7 16.44 3.59 -0.20 12 2.17 

Control 7 16.83 3.68 

                                                                                  *Not Significant at 0.05 level 

The analysis of data in table 4.13 depicted that for the purpose of comparing the 

attainment of the students of investigational and control groups on pre-test; independent-

sample t-test was applied. The pre-test average score of control group is 16.83 (SD=3.68) 

and the pre-test average score of investigational group is 16.44 (SD=3.59). 

Table 4.13 shows a non-significant result was found t (12) = -0.20 < 2.17(T-table 

value) at 0.05 level, showing that there is no considerable variation in the students’ 

attainment between the control and investigational groups on pre-test. Hence both groups 

are equal and there is no significant difference between these two groups.  
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HO 8: There is no considerable variation among average scores of high scorers of the two 

groups (experimental and control) on pre-test (GGHS No.3). 

Table 4.14: Significance of variation among average scores of high scorers of 

investigational and the Control groups on pre-test. 

Group 
No. Of 

Students 

Mean S.D T-Value df T-table 

value 

Experimental  4 21 1.82 -0.21 6 2.44 

Control 4 21.25 1.7 

                                                                                        *Not Significant at 0.05 level   

The analysis of data in table 4.14 indicated that independent-sample t-test was 

conducted to match the performance of high scorers among the control and 

investigational groups. The average score of the high scorers of control group is 21.25 

(SD=1.7) and the mean score of high scorers of investigational group is 21 (SD=1.82). A 

non-significant result was found at t (6) = -0.21 < 2.44 (T-table value) at 0.05 level, 

showing that the non-significant variation exists between the pre-test score of control 

group’s high scorers and the pre-test score of investigational group high scorers. Hence, 

the null hypothesis, “there is no considerable variation between the average scores of 

high scorers of investigational and control group on pre-test” was accepted. Hence, both 

groups have equal biology base and could be treated as equal. 
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HO 9: There is no considerable variation among average marks of low scorers of the two 

groups (trial and control groups) on pretest (GGHS No.3). 

Table 4.15: Significance of variation among average scores of low scorers of the 

investigational and the control groups on pretest. 

Group 

 

No. Of 

Students 

Mean S.D T-Value df T-table 

value 

Experimental  3 15 2.64 -0.15 4 2.77 

Control 3 15.33 2.51 

                                                                             *Not Significant at 0.05 level 

The analysis of data in table 4.15 revealed that in order to compare the 

attainments of the low doers of both the groups on pre-test independent-sample t-test was 

conducted. The control group low scorers average score was 15.33 (SD=2.51) and of 

investigational group is 15 (SD=2.64). there was no considerable variation between the 

performance of low scorers of the investigational group and low scorers of control group 

on the pre-test t (4) =-0.15 < 2.77(T-table value) at 0.05 level which illustrates that there 

exists no considerable variation between the performance of low scorers of control group 

and the performance of low scorers of the group under investigation on pre-test. Hence, 

the null hypothesis, “there is no considerable variation among the average marks of low 

scorers of investigational and control group on pre-test” was approved. Hence, both 

groups could be treated as equal. 
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HO 10: There is no considerable variation between the average marks of the two groups 

(trial and control) on post-test (GGHS No.3). 

Table 4.16: Significance of variation between average marks of investigational and 

the control groups on post-test. 

Group 
No. Of 

Students 

Mean S.D T-Value df T-table value 

Experimental  7 35.68 7.49 2.24 12 2.17 

Control 7 26.94 8.03 

                                                                                      *Significant at 0.05 level 

The analysis of data in table 4.16 an independent-sample t-test was utilized.  The 

mean of control group is 26.94 while SD of control group is 8.03. The mean score of 

experimental group is 35.68 and SD is 7.49. As depicted in the above table, a notable 

effect was found t (12) = 2.24 >2.17 (T-table value) at 0.05 level, which shows that there 

is considerable variation in students attainments of the investigational and control groups 

on post-test in the favor of group under experiment, Hence the null hypothesis, “there is 

no considerable variation between average scores of the investigational and control 

groups on post-test” was discarded. It means that the use of E-learning videos and other 

supporting materials as a supplement positively affected the performance of experimental 

group.  
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HO 11: There is no considerable variation between average scores of high scorers of  the 

two groups (trial and the control) on post-test (GGHS No.3). 

Table 4.17: Significance of variation between average scores of high scorers of the 

investigational and the control groups on post-test. 

Group 
No. Of 

Students 

Mean S.D T-Value Df T-table value 

Experimental  4 43.75 3.86 3.9 6 2.40 

Control 4 29.64 6.24 

                                                                                    *Significant at 0.05 level 

For the analysis of data in table 4.17, an independent-sample t-test was conducted. 

The average score of high scorers of control group is 29.64(SD=6.24) and average score 

of investigational group high scorers is 43.75(SD=3.86), the table 4.17 illustrates that 

there is noteworthy variation between the average scores of high scorers of the 

investigational group (M=43.75) and the control group (M=29.64) on post-test. The high 

scorers of investigational group were considerably better than high scorers of control 

group. And the significant value generated by t-test (6) =3.9 is greater than the table 

value of t which is 2.40 at level 0.05. 

This shows that there is momentous variation between the high scorers’ score of 

the control group and investigational group. Hence, the null hypothesis, “there is no 

considerable variation between the average scores of high scorers of investigational and 

control groups,” was discarded.  
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HO 12: There is no considerable variation between average scores of low scorers of both 

groups (trial and control) on post-test (GGHS No.3). 

Table 4.18: Significance of variation between average scores of low scorers of the 

investigational and the control groups on post-test. 

Group 
No. of 

Students 

Mean S.D T-Value Df T-table value 

Experimental  3 30.33 4.50 3.33 4 2.77 

Control 3 21.3 1.52 

                                                                                    *Significant at 0.05 level 

The analysis of data in table 4.18 illustrated that for comparing the performance 

of low scorers of investigational and control groups’ independent-sample t-test was 

conducted. The average score of control group low scorers is 21.3(SD=1.52) and of 

investigational group is 30.33(SD=4.50) and the low scorers of the group under 

experiment (M=30.33) performed better than the low scorers of control group (M=21.3). 

Notable variation was observed between the average scores of low scorers of the 

investigational and control groups on post-test as t (4) =3.33 > 2.77(T-table value) at 0.05 

level in the favor of the low scorers of the group under experiment. This established that 

along with the customary teaching methods, the provision of E-learning as a supplement 

has positive impact on the performance of below average students. Hence, the null 

hypothesis, “there is no considerable variation between the average scores of low scorers 

of investigational and control groups”, was discarded.  

 

 

 



136 
 

HO 13: There is no considerable variation between the mean marks of the two groups 

(experimental and control) on retention-test (GCMSG). 

Table 4.19: Significance of variation between average marks of the investigational 

and the control groups on retention test. 

Group 
No. Of 

Students 

Mean S.D T-Value Df T-table value 

Experimental  36 38.81 8.30 3.04 70 1.98 

Control 36 32.80 8.74 

                                                                                    *Significant at 0.05 level 

For the analysis of data in Table 4.19, an independent sample t test was applied 

which showed that teaching with the help of E-learning assists student’s retention. The 

average marks of control group is 32.80(SD =8.74) and the average marks of 

investigational group is 38.81(SD =8.30). A momentous result was found t (70) = 3.04 

>1.98(the table value of t), it is clear from the table that the performance of 

investigational group ( M =38.81) is better than the performance of control group (M 

=32.80) which shows that on retention test, experimental group perform better than the 

control group. 

  Hence, the null hypothesis, “there is no considerable variation between the mean 

marks of the two groups (experimental and control groups) on retention test is discarded”, 

It shows that E-learning techniques have positive impacts on the memory of 

investigational group. 
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HO 14: There is no considerable variation between the mean marks of the high scorers of 

the two groups (trial and control) on retention -test (GCMSG). 

Table 4.20: Significance of variation between mean marks of high scorers of the two 

groups (trial and control) on retention test. 

Group 
No. of 

Students 

Mean S.D T-Value Df T-table value 

Experimental  23 43.91 3.16 6.25 44 2.02 

Control 23 38.34 3.03 

                                                                                    *Significant at 0.05 level 

An independent sample t-test was applied for the analysis of data in the table 4.20 

which illustrated the noteworthy variation between the mean marks of high scorers of the 

investigational and the control group on retention-test. The mean marks of control group 

high scorers is 38.34(SD =3.03) and mean marks of experimental group high scorers is 

43.91(SD =3.16). The considerable value generated by t (44) =6.25 is greater than the 

table value of t (2.02) at level 0.05.  

This showed that there is considerable variation between the score of the high 

scorers of control group and investigational group. Hence, the null hypothesis, “there is 

no considerable variation between the mean marks of high scorers of the two groups 

(experimental and control),” rejects in support of experimental group.   
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HO 15: There is no considerable variation between the mean marks of low scorers of the 

two groups (trial group and   control group) on retention-test (GCMSG). 

Table 4.21: Showing variation between the mean marks of low scorers of 

investigational and control group on retention-test (urban). 

Group 
No. Of 

Students 

Mean S.D T-Value Df T-table value 

Experimental  13 29.77 6.73 2.61 24 2.06 

Control 13 23 6.54 

                                                                                    *Significant at 0.05 level 

The analysis of data in Table 4.21 indicated considerable variation between the 

mean marks of low scorers of the investigational and the control groups on retention-test 

in the favor of the investigational group. The mean marks of control group low scorers is 

23(SD =6.54) and of investigational group is 29.77(SD =6.73). independent-sample t-test 

was utilized as a statistical tool to compare the performance of experimental and control 

groups on retention-test, the difference between the two mean score was significant t (24) 

=2.61, which is greater than the 2.06 (the table value of t) at level 0.05, showing that 

there is noteworthy variation between the performance of low scorers of control group 

and the performance of low scorers of investigational groups in the favor of 

investigational group. Hence, the null hypothesis, “there is no considerable variation 

between the mean marks of low scorers of investigational and control groups”, was 

discarded. 
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HO 16: There is no considerable variation between the mean marks of the two groups 

(experimental and control groups) on retention-test (GGHS No.3). 

Table 4.22:  Showing variation between the mean marks of investigational and 

control groups on retention-test. 

Group 
No. of 

Students 

Mean S.D T-Value Df T-table value 

Experimental  7 33.03 7.29 2.30 12 2.10 

Control 7 23.10 8.82 

                                                                                    *Significant at 0.05 level 

The analysis of data in Table 4.22 presented the noteworthy variation between the 

mean scores of the retention test of investigational group and control group in the favor 

of the investigational group. The mean marks of control group is 23.10(SD =8.82) and 

that of investigational group is 33.03(SD =7.29). The mean marks of the students of 

investigational group (M =33.03) was better than that of the students of control group (M 

=23.10). A momentous result was found t (12) = 2.30 > 2.10 (T-table value) at 0.05 level. 

Hence, the null hypothesis, “there is no considerable variation between the mean marks 

of investigational and control group on retention test”, was discarded, in the light of t-

value, which is greater than the table value at level 0.05. It shows that E-learning 

techniques have affirmative impacts on the students’ retention in the rural area. 
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HO 17: There is no considerable variation between mean marks of high scorers of the two 

groups (experimental and the control groups) on retention-test (GGHS No.3). 

Table 4.23: Significance of variation between mean marks of high scorers of the 

control group and the group under experiment on retention-test. 

Group 
No. of 

Students 

Mean S.D T-Value Df T-table value 

Experimental  4 42 1.82 3.41 6 2.44 

Control 4 31.25 6.07 

                                                                                    *Significant at 0.05 level 

The analysis of data depicted from the above table 4.23 illustrated that there is 

considerable variation between the mean marks of high scorers of the investigational and 

the control group on retention-test. Independent-sample t-test was served to compare the 

performance of both groups, the average score of control group high scorers is 31.25 (SD 

=6.07) and average score of investigational group high scorers is 42 (SD =1.82), and the 

significant value generated by t (6) =3.41 is greater than the table value of t (2.44) at level 

0.05.  

This shows the momentous variation between the score of the high scorers of 

control group and investigational group. The high scorers of investigational group have a 

high retention level than the high scorers of control group. Hence, the null hypothesis, 

“there is no considerable variation between the mean marks of high scorers of the two 

groups (experimental and control groups),” is discarded with the favor of experimental 

group. 
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HO 18: There is no considerable variation between mean marks of low scorers of the two 

groups (experimental and the control groups) on retention-test (GGHS No.3). 

Table 4.24: Significance of variation between mean marks of low scorers of the 

investigational and the control groups on retention-test. 

Group 
No. of 

Students 

Mean S.D T-Value Df T-table value 

Experimental  3 29.66 4.93 3.7 4 2.77 

Control 3 17 2.00 

                                                                                    *Significant at 0.05 level 

 The analysis of data in Table 4.24 indicated noteworthy variation between the 

average scores of low scorers of the investigational and the control groups on retention-

test in the favor of the investigational group. The mean score of control group low scorers 

is 17(SD =2.00) and of investigational group is 29.66(SD =4.93).  an independent-sample 

t-test was utilized as a statistical tool to compare the performance of the both groups on 

retention-test, the variation between the two mean score was significant at t (4) =3.7,   

which is greater than 2.77 the table value of t at level 0.05, showing that there is 

considerable variation between the performance of low scorers of control group and the 

performance of low scorers of investigational groups in the favor of investigational 

group. Hence, the null hypothesis, “there is no considerable variation between the mean 

marks of low scorers of the two groups (experimental and control groups)”, was 

discarded. 
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TABLE 4.25: CONSOLIDATED DATA ANALYSIS FOR GGCM SCHOOL 

BANNU 

HO# 

 

VARIABLE N df t-value >or< 

 

t-table 

value 

Hypothesis  

Accepted / 

Rejected  

HO1 
There is no difference between 

mean sores of experimental and 

control group on pre-test 

36/36 70 -0.07 <    1.98 Accepted 

HO 2 

There is no difference b/w mean 

scores of high achievers of 

experimental and control group on 

pre-test 

19/19 36  -0.2 <   2.03    Accepted 

HO 3 

 There is no difference b/w mean  

sores of low achievers of 

experimental and control group on 

pre-test 

 

17/17 

 

 

32   -0.08 < 2.02   Accepted 

HO 4 

There is no difference b/w mean 

score of experimental and control 

group on post-test 

 

36/36 

 

70  2.64 > 1.98 Rejected 

HO5 

There is no difference b/w mean 

scores of high achievers of 

experimental and control group on 

post-test. 

24/22 

 

44 3.67 > 2.02 Rejected 

HO6 

 There is no difference b/w mean 

scores of low achievers of 

experimental and control group on 

post -test. 

12/14 24 2.32 > 2.06 Rejected 

  HO7 

 There is no difference b/w mean 

scores of  experimental and control 

group on retention test 

36/36 70 3.04 > 1.98 Rejected  

  HO8    

There is no difference b/w mean 

scores of high achievers of 

experimental and control group on 

retention-test. 

23/23   44   6.25 > 
     

2.02 
Rejected  

HO9 

There is no difference b/w mean 

scores of low achievers of 

experimental and control group on 

retention -test. 

13/13 24 2.61 > 2.06 Rejected 
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TABLE 4.26: CONSOLIDATED DATA ANALYSIS FOR GGH SCHOOL NO.3 

BANNU 

HO# 

 

VARIABLE N df t-value >or< 
t-table 

value 

Hypothesis  

Accepted / 

Rejected  

HO1 

There is no difference between 

mean sores of experimental and 

control group on pre-test 

7/7 12 -0.2 <    2.17 Accepted 

HO 2 

There is no difference b/w mean 

scores of high achievers of 

experimental and control group on 

pre-test 

4/4 6 - 0.21 <   2.44    Accepted 

HO 3 

 There is no difference b/w mean  

sores of low achievers of 

experimental and control group on 

pre-test 

 

3/3 

 

 

4   -0.15 < 2.77   Accepted 

HO 4 

There is no difference b/w mean 

score of experimental and control 

group on post-test 

 

7/7 

 

12 2.24 > 2.17 Rejected 

HO5 

There is no difference b/w mean 

scores of high achievers of 

experimental and control group on 

post-test. 

4/4 

 

6 3.9 > 2.44 Rejected 

HO6 

 There is no difference b/w mean 

scores of low achievers of 

experimental and control group on 

post -test. 

3/3 4 3.33 > 2.77 Rejected 

  HO7 
 There is no difference b/w mean 

scores of  experimental and control 

group on retention test 

7/7 12 2.30 > 2.17 Rejected  

  HO8    

There is no difference b/w mean 

scores of high achievers of 

experimental and control group on 

retention-test. 

4/4   6   3.41 > 2.44 Rejected  

HO9 

There is no difference b/w mean 

scores of low achievers of 

experimental and control group on 

retention -test. 

3/3 4 3.7 > 2.77 Rejected 
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   Chapter -5 

 Findings, Conclusions, Summary and Recommendations 

 

E-learning providing as a supplement to the secondary school science students is 

an innovative learning strategy for spreading out learning experiences in education. Clark 

et al (2003:58) argued that E-learning is the use of electronic technologies to enhance 

knowledge, performance and skills. In the E-learning technologies, learners have control 

over the pace of learning, content, learning sequence and time. The primary contribution 

of E-learning in Science Education is its usefulness in the process of teaching. E-learning 

is also very helpful in reduce the cost associated with the equipment and chemicals 

necessary for laboratory experiments. The use of the animations and audio-visual devices 

along with instructional materials results in the pleasurable and productive learning 

process. In this way, the learning process can become interesting and enjoyable for 

students as a result of eliminating traditional classroom learning activities. E-learning has 

become a progressively popular learning approach in educational institutions due to 

enormous growth of internet technology. For that reason a study was conducted in order 

to check the effectiveness of E-learning on students’ achievements. Conclusions were 

drawn on the basis of obtained data analyzed and interpreted. 

FINDINGS 

 The following are the main findings as a result of analysis of data. 

1) For Government Centenial Model School for Girls, the mean marks of control 

group is 30.80 (SD=8.38) and the mean marks of the group under experiment is 

30.66 (SD=8.26) on pre-test, difference in their mean is negligible. A non-

significant result was found t (70) = -0.07 <1.98 (Table value of T) at 0.05 level 

which indicated that both groups are equal and there is no considerable variation 

between these two groups. Hence, the knowledge level of both groups was same 

before starting the experiment. 
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2) The statistical test independent sample t-test was utilized to make a comparison of 

the pretest high scorers of investigational and control group. The mean of control 

group is 37.03 while SD of control group is 3.76 which are slightly higher than 

investigational group. The mean marks of the group under experiment are 36.73 

and SD is 3.49.  A non-significant result was found t (36) = -0.2 <2.03 (table 

value of T) at 0.05 level, which shows that high scorers of both the groups are 

almost equal on pretest. Thus the null hypothesis on pre-test was approved.  

3) Similarly the independent-sample t-test was utilized as a statistical tool to make a 

comparison of low scorers of control and trial groups. The mean score of the low 

scorers of the trial group on pretest is 23.64 (SD=5.79) and control group on 

pretest is 23.82 (SD=6.30). A non-significant result was found t (32) = -0.08<2.02 

(Table value of T) at 0.05 level. Hence the null hypothesis was accepted and the 

biology knowledge of both the groups was almost equal.   

4) Independent-Sample t-test was applied to compare the attainment of trial and 

control groups on post-test. The mean score of control group is 36.5 and SD=9.09 

and that of trial group is 41.52 and SD=7.39. The mean of trial group (M=41.52) 

was greater than that of control Group (M=36.5), variation between mean scores 

of the trial and the control groups on posttest was found to be significant t (70) = 

2.64>1.98 (Table value of t) at 0.05 level. Hence, the null hypothesis was 

rejected. It indicates that investigational group attains superior results than control 

group.  

5) Independent-Sample t-test was utilized to compare the results of high scorers of 

both groups. The mean of control group high scorers is 42.5 (SD=3.92) and of 

investigational group is 45.95 (SD=2.25), the mean score of the high scorers of 

investigational group is greater than the mean score of control group on posttest 

that is 45.95 and 42.50 respectively. And the significant value generated by t-test 

(44) =3.67>2.01 (Table value of T) at level 0.05, therefore the t-value is 

significant. Hence high achievers of trial group gain more than control group. 
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Hence, the null hypothesis, “there is no considerable variation between the mean 

scores of high scorers of both groups,” was discarded.   

6) For data analysis, an Independent-sample t-test was carried out. The mean score 

of control group low achievers is 27.02 (SD=6.41) and of trial group is 32.66 

(SD=5.89). The average score of low scorers of trial group (M=32.66) was greater 

than the mean score of control group (M=27.02). Remarkable difference was 

found between the average scores of low achievers of the trial and the control 

groups on post-test t (24) =2.32>2.06 (Table value of T), at 0.05 level in the 

support of the low scorers of the group under trial. Hence the performance of low 

scorers of trial group was superior to the low scorers of control group.  

7) For the GGHS No.3, independent-sample t-test was applied for analysis of data. 

The pre-test mean score of control group is 16.83 (SD=3.68) and the pre-test 

mean score of experimental group is 16.44 (SD=3.59), a non-significant result 

was found t (12) = -0.20< 2.17 (Table value of T) at 0.05 level, showing that there 

is no considerable variation in the students’ attainment between both the groups 

on pre-test. Thus, the null hypothesis, “there is no considerable variation between 

the average scores of trial and control groups on pretest” was approved.  

8) Independent-sample t-test was conducted to match the performance of high 

achievers between the control and experimental groups. The average marks of 

high scorers of control group is 21.25 (SD=1.7) and of trial group is 21 

(SD=1.82), t (6) = -0.21< 2.44 (Table value of T) at 0.05 level, showing the trivial 

variation between the high scorers of two groups (control and trial groups) on pre-

test score. It shows that higher scorers of both the groups are almost equal on 

pretest.  

9) Similarly the mean score of control group low scorers was 15.33 (SD=2.51) and 

of trial group is 15 (SD=2.64). The t-value is t(4)= -0.15<2.77 (Table value of T) 

at 0.05 level which depicts that there found no considerable variation in the 

performance of low scorers of both groups. Hence, the null hypothesis, “there is 
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no considerable variation between the average marks of low scorers of 

investigational and control group on pre-test” was acknowledged. 

10) In order to make a comparison of attainments of control and trial groups on post-

test independent-sample t-test was utilized.  The average marks of control group 

are 26.94 and SD is 8.03. The average score of trial group is 35.68 and SD is 7.49. 

A noteworthy result was found t (12) = 2.24>2.17 (Table value of T) at 0.05 level, 

which shows that there is noteworthy variation in students attainments of the trial 

and control groups on post-test in the support of the group under experiment, 

Hence the null hypothesis was discarded. It indicates that trial group attains better 

results than control (customary) group. 

11) The average marks of high scorers of control (customary) group is 29.64 

(SD=6.24) and of investigational (E-Learning) group high scorers is 43.75 

(SD=3.86), the high scorers of investigational group were appreciably better than 

high scorers of control group. In order to compare the high scorers of 

investigational and control groups, independent-sample t-test was conducted. And 

the considerable value generated by t-test, t (6) =3.9 is greater than the table value 

of T that is 2.44 at level 0.05. Therefore the t-value is significant. Hence high 

scorers of trial group gain more than control group. 

12) For comparing the performance of low achievers of both groups’ independent-

sample t-test was conducted. The mean score of control (customary) group low 

scorers is 21.3 (SD=1.52) and of trial (E-Learning) group is 30.33 (SD=4.50). The 

low scorers of trial group (M=30.33) performed better than the low scorers of 

control group (M=21.3). The value of t (4) =3.33, is greater than the table value of 

T that is 2.77 at 0.05 level. Consequently the low scorers of trial group perform 

better than the low scorers of control group. Hence, the null hypothesis, “there 

exists no considerable variation between the average marks of low scorers of both 

groups (trial and control)”, was rejected. 

13) For Retention test (GCMSG), the average marks of control group is 32.80 (SD 

=8.74) and of trial group is 38.81 (SD =8.30). Independent-sample t-test was used 
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to evaluate the attainments of the two groups. A considerable result was found t 

(70) = 3.04 >1.98(Table value of T) at 0.05 level, which shows that the feats of 

investigational group (M = 38.81) is better than that of control group (M = 32.80) 

on retention test, trial group perform better than the customary group. Hence, the 

null hypothesis, “there is no considerable variation between the average scores of 

the two groups (trial and customary) on retention test” is rejected.  

14) The average marks of control group high scorers is 38.34(SD = 3.03) and of 

investigational group high scorers is 43.91 (SD = 3.07). Independent-sample t-test 

was served to compare the performance of both groups, and the momentous value 

generated by t (44) = 6.25 which is greater than the table value of T that is 2.02 at 

level 0.05. Hence, the null hypothesis, “there exist no considerable variation 

between the average marks of high scorers of investigational and control groups,” 

is rejected with the support of investigational set.   

15) The average score of control group low scorers is 23(SD = 6.54) and of 

investigational group is 29.77 (SD = 6.73). Independent-sample t-test was utilized 

as a statistical tool. The t-value is t (24) = 2.61, which is greater than the table 

value of T that is 2.06 at level 0.05, showing that there is momentous variation 

between the feat of low scorers of control group and of investigational groups in 

the good turn of investigational group. Hence, the null hypothesis, “there exist no 

notable variation between the average marks of low scorers of investigational and 

control groups”, was rejected. 

16) For GGHS No.3, the mean score of control group is 23.10 (SD = 8.82) and that of 

trial group is 23.10 (SD = 8.82). A significant result was found t (12) = 2.30, 

which is greater than the table value of T that is 2.17 at 0.05 level. Hence, the null 

hypothesis was rejected.  

17) The average marks of control group high scorers is 31.25 (SD = 6.07) and of trial 

group high scorers is 42 (SD = 1.82), and the considerable value generated by t 

(6) = 3.41>2.44 (Table value of T) at level 0.05. There was momentous variation 

between the control and trial groups. The high scorers of trial group have a high 
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retention level than the high scorers of control group. Hence, the null hypothesis, 

“there is no notable variation between the average marks of high scorers of trial 

and control groups,” is rejected with the support of experimental group. 

18) The average marks of control group low scorers is 17 (SD = 2.00) and of trial 

group is 29.66 (SD = 4.93). Independent-sample t-test was utilized as a statistical 

tool to compare the performance of the both groups on retention-test, the 

difference between the two mean score was significant t (4) = 3.7 >2.77 (Table 

value of T), at level 0.05, showing that there is considerable variation between the 

performance of low scorers of control group and the performance of low scorers 

of trial groups in the support of trial group. Hence, the null hypothesis, “there is 

no considerable variation between the average marks of low scorers of trial and 

control groups”, was rejected. 

CONCLUSIONS 

According to the approved methodology, after analyzing the data and findings the 

following inferences has been drawn. 

 Students of the experimental group (providing E-learning as a supplement along 

with traditional method) demonstrated better results than that of students being 

taught by traditional method of learning and constitute the control group in the 

Government Centenial Model School for Girls Bannu. 

 The E-learning as a supplement along with traditional method of teaching to the 

Biology students were found more positively effective in the academic results of 

the experimental group as compared to the control group of the current study, in 

Government Centenial Model School for Girls Bannu. 

 The results reveal that teaching Biology through common traditional method had 

also showed some positive impact in a post- test but was less effective to the 

comparative results of those students who were provided with E-learning facilities 

as supplemental along with the traditional medium of instruction. 

 Findings and results of the study in above mentioned school, showed that high 

scorers of experimental group had a significant edge of achieving high marks, in 
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the same specific Biology course, in comparison with the high scorers who were 

taught only by traditional teaching method.   

 Similarly low scorers of the experimental group of the E-learning were also at 

superiority while achieving higher marks, in the same specific Biology course, in 

comparison with the low scorers who were in control group and received only 

traditional teaching in school(Government Centenial Model School for Girls ).    

 Similarly in the Government Girls High School No.3, where the provision of E-

Learning material exhibited a positive impact on the performance of those that are 

treated traditionally. 

 Same in the Government Girls High School No.3, the high scorers in the blended 

learning situation (providing E-Learning as a supplement to the traditional method 

of learning) demonstrated superior results as compared to high scorers in 

traditional learning situations. 

 The study results in the Government Girls High School No.3 revealed that the 

provision of E-Learning supported material is similarly valuable for low achievers 

of experimental group than those constituted the control group. 

 In order to find the effect of E-learning as a teaching aid along with their routine 

teaching and learning method on students’ retention, the results of the study 

reveals that students retain information much better than that of the students 

learned the information through traditional method in the Government Girls High 

School No.3. 

 Same is the case with high scorers of experimental group in the Government 

Centenial Model School for Girls. They perform much better than control group 

on their retention test. 

 The low scorers of experimental group, of the Government Centenial Model 

School for Girls also have the superiority over the low scorers got the information 

through routine method. 

 Similarly in Government Girls High School No.3 where the students do not have 

the facility of learning supported material other than text book. The provision of 

blended learning has significant impact on students’ retention than in traditional 

learning. 
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 The incorporation of E-Learning supported materials and the face to face 

traditional method of learning produced a better impact on the retention of the 

high scorers of experimental group as compared to high scorers being taught 

through only traditional face to face learning. 

 In the Government girls’ school No. 3, the low scorers in the group under 

treatment significantly performed well than the low scorers of the control group.    

 The subject Biology’s pre-test results of the both groups showed that an average 

level-of-understanding of the said subject was almost the same, while after 

administration of the treatment, a noticeable-change in their learning out comes 

occurred in favor of the experimental group. 

 The study results and findings clearly explains the phenomenon that after the 

administration of specific teaching methodologies, although both the groups 

(control group and experimental group) performed well in their post-tests, but big 

positively increased change/variance in the experimental group’s performance 

was more vivid as compared to the performance the control group. This 

comparatively positive increasing trend in the experimental students’ learning 

outcome is attributable to the treatment under E-learning teaching methodology.    

 SUMMARY 

The The aim of the study was to inquire about the ‘E-learning teaching 

methodology’ to check its effectiveness as a supplement to the commonly used 

face to face traditional method of teaching’ in the subject of Biology at the 

secondary school level.   

Sample of the study was 72+14=86 students which were randomly selected from 

the two public educational institutions respectively; Government’s Girls 

Centennial Model School for Girls and Government Girls High School No.3 in 

Bannu city of Khyber Pakhtunkhwa province of Pakistan.  In this regards after 

carrying out an Experimental research, it was found that the ‘E-learning teaching 

methodology’ has far more positive effects than the commonly used ‘face to face 

traditional method of teaching’ in learning the subject of Biology at secondary 

school’s level. Sharp differences after treatment were noticed in the mean 
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academic scores of the both groups which ultimately disproved the “Null 

Hypothesis“of the given research. It appeared as crystal clear that the E-learning 

teaching methodology was more helpful as a supplement to the face to face 

traditional method of teaching to improve the learning abilities of the students of 

Secondary level in the subject of Biology.   

RECOMMENDATIONS 

In the light of findings and conclusions of the study, following recommendations 

were made. 

 This study proved that better understanding of Biology through E-learning videos 

and other related material is comparatively more effective method for learning 

than traditional method of learning. This method should be applied to others 

subjects such as learning of languages (English, Urdu, etc), other science subjects 

(Physics, Chemistry, Mathematics) and other level such as elementary and higher 

level of education. So the Science teachers can use more effective method to 

improve the academic achievements of the students. 

 Appropriate training should be provided to science and other subject teachers so 

that they can effectively use E-Learning Technologies into their classroom 

setting, to enhance students’ motivations and challenge them for learning. 

 In order to promote research culture among students, there is a need to establish 

digital library and IT labs in every school. So that students can search for 

information from different sites according to their learning needs. All the learning 

and instructional materials should supported E-Learning method especially in the 

subjects of science. The Government should establish a dynamic E-Library in 

schools where all kinds of teaching material such as video lectures by experienced 

and expert teachers should be kept for better understanding of students and to 

provide guidance to new teachers in their respective subject and in their teaching 

expertise. 

 IT experts should be hired by Government to train the teachers to handle the E-

Learning technologies and other necessary skills for instance e-mail, discussion 
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forums, get access to online live lectures and can use different educational 

software’s.   

 Government should establish authentic websites with support educational 

materials, animated learning videos for all subjects taught in school. The address 

of these websites should be given at the end of every chapter in the text books. 

 Instead of transforming the whole education system into E-Learning, it should be 

introduced as a supplement to traditional method of teaching and learning as the 

students at school level are presently not fully conversant with the new 

techniques.  

 Since the results of single study is insufficient to establish the effectiveness of E-

Learning, thus a series of studies should be carried out at different levels and in 

different disciplines to establish the effectiveness of  E-Learning method  

 The study was conducted on only female students, but there is need to conduct 

same study on male students also to check the effectiveness of providing E-

Learning as a supplement to the traditional method of learning. 

 This study examined only the academic achievement of students in Biology, 

further studies should be conducted to investigate the effectiveness of combining 

E-Learning to the traditional method for other dependent variables such as 

attitude toward subject, self-concept, social skills and academic motivation. 

 Since innovations come into E-Learning technologies and new research findings 

in almost all disciplines take place very rapidly. Therefore regular workshops and 

seminar for school teachers should be arranged to equip them with latest 

knowledge of their disciplines and to be aware and can handle new technologies 

for learning.  

 To take full advantages of modern technologies. The Government should take 

necessary steps to provide electricity by all possible means to all educational 

institutions.          
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Appendix-I 

Class 10th                            Pre-Test                           Marks: 50 

Time: 2 hours 

Q#1 Select the correct answers in the following questions.   (10) 

1: Gaseous exchange in the lungs happens by the process of: 

a: Osmosis     b: Diffusion 

c: Exocytose     d: Active transport 

2: What is the scientific name of vocal box in man? 

a: Pharynx     b: Trachea 

c: Larynx      d: Bronchus 

3: Ability of an organism to maintain its internal temperature in a narrow 

range, though external environmental change in a wide range is called: 

a: Osmoregulation    b: Excretion 

c: Homeostasis     d: Thermoregulation 

4: In human beings the main organs involved in homeostasis are skin, lungs    

and __________ 

a: Heart      b: Kidney 

c: Brain      d: Nervous system 
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5: ______ in human beings and other mammals has been adapted as the organ 

of thermoregulation. 

a: Kidney     b: heart 

c: Skin      d: Lungs 

6: ______ is reaction to the stimulus. 

a: Action      b: Response 

c: Stimuli     d: Receptor 

7: nervous layer of eye is called: 

a: Cornea     b: Choroid 

c: Cone cells     d: Retina 

8: A goiter is an enlarged form of which gland? 

a: Adrenal    b: Pancreas 

c: Thyroid    d: Parathyroid 

9: The part of the brain that controls the basic responses necessary to maintain 

life processes is the: 

a: Medulla oblongata.   b: Corpus callosum. 

c: Cerebellum.    d: Cerebral cortex. 

10: When an impulse passes from one neuron to the next, it 
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a: Is passed directly from dendrite to axon. 

b: Passes from axon to cell body to dendrite. 

c: Can bypass the cell bodies of both. 

d: Passes from axon to dendrite. 

Q#2(a): Fill in the blanks with suitable words:    

 (5) 

1: During inspiration pressure in the lungs_________ 

2: Neuron has_____ main parts. 

3: The contraction and dilation of pupil is a______ action. 

4: Ibn al-Haitham was born in Basra in______A.D. 

5: _______person can’t see distant object clearly. 

(b): Select true/false sentences given below:    (5) 

1: The bronchi connect windpipe to the heart.   True/False 

2: Long sighted person cannot see near objects clearly.  True/False 

3: Thyroid gland is situated in the side of larynx.   True/False 

4: Normal body temperature of human is 39 C (99.8 F).  True/False 

5: In human the respiratory organs are the lungs.   True/False 
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Q#3: Match the columns       (6) 

     Column A           Column B 

    Motor Neuron  the operation of crushing stone in the      bladder     

     Lithotripsy    a hormone that lowers the level of glucose 

     Long sightedness  an air-conducting tube  

Insulin the process by which green plants and certain 

other organisms transform light energy into 

chemical energy 

  Photosynthesis             a nerve cell that conducts impulses to a muscle,  

               gland, or other effector. 

     Trachea                          affects person's ability to see objects close to 

them. 

Q#4: Label the diagrams:                                          (12)                                                                              
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Q#5: Give the short answers of the following questions:   (12) 

1:  What is the purpose of gaseous exchange in plants? 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………… 

2: Why it is important to breath in fresh air? 

 ...……………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………… 

3: How skin help in homeostasis? 

 ………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

…………………….... 
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4: What is the principal of dialysis? 

 ………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………… 

5: Explain how reflex action in human body works? 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

…………………….... 

6: Which is the master gland? 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………… 
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Appendix-II 

Class 10th                           Post-Test                           Marks: 50 

Time: 2 hours 

Q1 (a): Fill in the blanks with suitable words:    

 (5) 

1: During inspiration pressure in the lungs_________ 

2: Neuron has_____ main parts. 

3: The contraction and dilation of pupil is a______ action. 

4: Ibn al-Haitham was born in Basra in______A.D. 

5: _______person can’t see distant object clearly. 

(b): Select true/false sentences given below:    (5) 

1: The bronchi connect windpipe to the heart.   

 True/False 

2: Long sighted person cannot see near objects clearly.  

 True/False 

3: Thyroid gland is situated in the side of larynx.   True/False 

4: Normal body temperature of human is 39 C (99.8 F).  

 True/False 

5: In human the respiratory organs are the lungs.   True/False 

Q#2 Select the correct answers in the following questions.   (10) 

1: Gaseous exchange in the lungs happens by the process of: 

a: Osmosis     b: Diffusion 
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c: Exocytosis     d: Active transport 

2: What is the scientific name of vocal box in man? 

a: Pharynx     b: Trachea 

c: Larynx     c: Bronchus 

3: Ability of an organism to maintain its internal temperature in a narrow 

range, though external environmental change in a wide range is called: 

a: Osmoregulation    b: Excretion 

c: Homeostasis     d: Thermoregulation 

4: In human beings the main organs involved in homeostasis are skin, lungs    

and__________ 

a: Heart      b: Kidney 

c: Brain      d: Nervous system 

5: ______ in human beings and other mammals has been adapted as the organ 

of thermoregulation. 

a: Kidney     b: heart 

c: Skin      d: Lungs 

6: ______ is reaction to the stimulus. 

a: Action      b: Response 

c: Stimuli     d: Receptor 

7: nervous layer of eye is called: 

a: Cornea     b: Choroid 

c: Cone cells     d: Retina 
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8: A goiter is an enlarged form of which gland? 

a: Adrenal    b: Pancreas 

c: Thyroid    d: Parathyroid 

9: The part of the brain that controls the basic responses necessary to maintain 

life processes is the: 

a: Medulla oblongata.   b: Corpus callosum. 

c: Cerebellum.    d: Cerebral cortex. 

10: When an impulse passes from one neuron to the next, it 

a: Is passed directly from dendrite to axon. 

b: Passes from axon to cell body to dendrite. 

c: Can bypass the cell bodies of both. 

d: Passes from axon to dendrite. 

Q#3: Give the short answers of the following questions:   (12) 

1:  What is the purpose of gaseous exchange in plants? 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………… 

2: Why it is important to breath in fresh air? 

 ...……………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………… 

3: How skin help in homeostasis? 
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 ………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

…………………….... 

4: What is the principal of dialysis? 

 ………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………… 

5: Explain how reflex action in human body works? 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

…………………….... 

6: Which is the master gland? 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………… 

Q#4: Label the diagrams:       (12)
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Q#5: Match the columns       (6) 

     Column A    Column B 

    Motor Neuron  the operation of crushing stone in the 

                                                            bladder                    

     Lithotripsy    a hormone that lowers the level of glucose 

     Long sightedness  an air-conducting tube 

Insulin the process by which green plants and certain 

other organisms transform light energy into 

chemical energy 

     Photosynthesis             a nerve cell that conducts impulses to a. 

                                                             muscle, gland, or other effector    

     Trachea                     affects person's ability to see objects close                                              

            to them.                                    
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Appendix-III 

PILOT TESTING OF CLASS 10TH STUDENTS 

Q.No. 1 2 3 4 5 6 7 8 9 10 

1 √  √ √ √   √  √ 

2 √ √   √ √   √  

3  √  √  √ √ √   

4 √  √ √   √ √  √ 

5  √ √  √ √ √  √ √ 

6  √   √ √   √  

7 √  √ √   √ √   

8 √    √ √   √ √ 

9  √  √    √  √ 

10  √    √   √ √ 

11 √  √  √ √  √   

12  √ √   √ √  √  

13 √   √ √    √ √ 

14 √   √ √   √   

15  √ √   √  √  √ 

16 √ √  √   √    

17  √ √ √    √ √ √ 

18 √   √ √ √ √    

19   √   √  √ √ √ 

20 √  √    √   √ 

21  √  √   √  √  

22 √   √ √   √   

23  √ √   √    √ 

24    √ √  √  √  

25 √ √  √    √  √ 

26           

27 √  √  √ √   √  

28  √  √   √ √   

29 √  √  √ √   √  

30  √  √    √  √ 

31 √  √      √  

32  √    √  √   

33 √   √ √  √  √ √ 

34  √ √   √  √   

35 √  √  √   √   

36   √    √  √ √ 
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Appendix-iv 

 

LESSON PLAN FOR CLASS 10TH 

SUBJECT         BIOLOGY 

TOPIC :HOMEOSTASIS 34-35 

 

OUT COME 

After reading this unit the students will be able to; 

1-understand and define Homeostasis. 

2-.understand and define the key terms related to Homeostasis. 

3- Use new vocabulary. 

4-Explain how Homeostasis is achieved. 

5-describe what happens if Homeostasis isn’t maintained. 

Key Vocabulary 

 Homeostasis 

 Set points 

 Positive feedback loops 

 Negative feedback loops 

 Stimuli 

 Sensors 

 Effectors 

 Control 

 

Approach to Teaching;          Lecture Method. 

 

TECHNIQUES   ;  Question-Answer technique, Group Discussion 

1—text book of Biology 

2—white board 

3—charts. 

Page; 34-34 

Key Points 

 Homeostasis is the ability to resist change in order to maintain a stable relatively 

constant internal environment. 

 Homeostasis typically involves negative feedback loops that counter attack 

changes from their target values, known as set points. 

 In contrast to negative feedback loops, positive feedback loops amplify their 

initiating stimuli. In other words they move the system from its starting state. 

Time; 40 minutes, 

Brain storming 

For prepare students to learn-------the teacher will ask some question. 

1=what is the normal temperature of Human Body? 

2=what is the temperature of the room you are sitting in? 

3=what will happen if your core body temperature doesn’t stay within relatively narrow     

limits? 
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Declaration of Topic 

The teacher will then announced the topic and write the word ‘HOMEOSTASIS’ on 

white board. 

Introduction 

After reading the topic from text book with the help of students, the teacher will give 

necessary explanation. The word Homeostasis derived from two Greek words ‘Homeo’ 

for "same" and ‘stasis’ for "steady," refers to any process that living things use to actively 

maintain fairly stable conditions necessary for survival. The term describes how the 

human body maintains stable levels of temperature and other vital conditions such as the 

water, salt, sugar, protein, fat, calcium and oxygen contents of the blood. 

 

Maintaining homeostasis 

Biological systems like those of your body are constantly being pushed away from their 

balance points. For example, during exercise, the muscles increase heat production, 

results in increase in body temperature. In the same way, while drink a glass of fruit 

juice, the blood glucose goes up. Homeostasis depends on the ability of your body to 

detect and oppose these changes. 

Upholding of homeostasis usually entail negative feedback loops. These loops act to 

oppose the stimulus, or cue, that generate them. For example, if your body temperature is 

too high, a negative feedback loop will act to bring it back down towards the set point, or 

target value, of  F98.6, or C37. First, high temperature will be detected by sensors—

mostly nerve cells with endings in your skin and brain—and passed on to a temperature-

regulatory control center in brain. The control center will process the information and 

activate effectors—such as the sweat glands—whose job is to oppose the stimulus by 

bringing body temperature down. Naturally, body temperature doesn't just move back and 

forth above its target value.  

Generally, homeostatic circuit typically involves at least two negative feedback loops: 

One is started when a parameter—like temperature of Body—is above the set point and is 

planned to bring it back down. One is started when the parameter is below the set point 

and is designed to bring it back up. For example, in case of hard exercising, the 

temperature of body can rise above its set point, and there is a need to activate 

mechanisms that cool the body. Flow of blood to skin raises to accelerate heat loss into 

atmosphere, and the body might also start sweating so the evaporation of sweat from your 

skin can help you cool off.  

Alternatively, in case of cold weather, the temperature center in the brain will need to 

generate responses that help warm you up. The flow of blood to skin decreases, and the 

body might start shivering so that the muscles generate more heat.  

Activity 

Draw and discuss the diagram of skin in your biology notebook (p-35) in groups and give 

presentation on charts. 
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Summary 

Teacher will ask question from groups for summarizing the lesson. Proper time will 

allocate for group discussion and students response, to the following questions. 

1. What is Homeostasis? 

2. From where does the word homeostasis derived? 

3. How does Homeostasis work? 

4. What different ways the body control temperature? 

5. What are the negative feedback loops? 

6. What are the set points? 

7. What are the positive feedback loops? 

Home assignment 

Write a short note on the following topic 

1. Homeostasis 

2. Set points 

3. Negative feedback loop 

4. Positive feedback loop  
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Appendix-v 

 
LESSON PLAN FOR CLASS 10TH 

SUBJECT         BIOLOGY 

TOPIC :HOMEOSTASIS 34-35 

 

OUT COME 

After reading this unit the students will be able to; 

1-understand and define Homeostasis. 

2-.understand and define the key terms related to Homeostasis. 

3-Explain how Homeostasis is achieved. 

4-describe what happens if Homeostasis isn’t maintained. 

5-work on computer 

Key Vocabulary 

 Homeostasis 

 Set points 

 Positive feedback loops 

 Negative feedback loops 

 Stimuli 

 Sensors 

 Effectors 

 Control 

 

Approach to Teaching;          Eclectic approach. 

 

TECHNIQUES   ; E-learning as a supplement to classroom teaching         

MATERIAL;       

1—computer lab 

2—vedios and PowerPoint slides of Homeostasis 

3—chart. 

4—whiteboard and markers 

Page; 34-34 

Key Points 

 Homeostasis is the ability to resist change in order to maintain a stable relatively 

constant internal environment. 

 Homeostasis typically involves negative feedback loops that counter attack 

changes from their target values, known as set points. 

 In contrast to negative feedback loops, positive feedback loops amplify their 

initiating stimuli. In other words they move the system from its starting state. 

Time; 40 minutes, 

Brain Storming 

1=what is the normal temperature of Human Body? 

2=what is the temperature of the room you are sitting in? 

3=what will happen if your core body temperature doesn’t stay within relatively narrow     

limits? 
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Declaration of Topic 

The teacher will then announced the topic and write the word ‘HOMEOSTASIS’ on 

white board. 

Introduction 

After reading the topic from text book with the help of students, the teacher will give 

necessary explanation. The word Homeostasis derived from two Greek words ‘Homeo’ 

for "same" and ‘stasis’ for "steady," refers to any process that living things use to actively 

maintain fairly stable conditions necessary for survival. The term describes how the 

human body maintains stable levels of temperature and other vital conditions such as the 

water, salt, sugar, protein, fat, calcium and oxygen contents of the blood. After 

introducing the topic the teacher play video from link 

https://www.youtube.com/watch?v=PJU6OwexI3E after watching the teacher will further 

proceed. 

Maintaining homeostasis 

Biological systems like those of your body are constantly being pushed away from their 

balance points. For example, during exercise, the muscles increase heat production, 

results in increase in body temperature. In the same way, while drink a glass of fruit 

juice, the blood glucose goes up. Homeostasis depends on the ability of your body to 

detect and oppose these changes. 

Upholding of homeostasis usually entail negative feedback loops. These loops act to 

oppose the stimulus, or cue, that generate them. For example, if your body temperature is 

too high, a negative feedback loop will act to bring it back down towards the set point, or 

target value, of  F98.6, or C37. First, high temperature will be detected by sensors—

mostly nerve cells with endings in your skin and brain—and passed on to a temperature-

regulatory control center in brain. The control center will process the information and 

activate effectors—such as the sweat glands—whose job is to oppose the stimulus by 

bringing body temperature down. Naturally, body temperature doesn't just move back and 

forth above its target value.  

Generally, homeostatic circuit typically involves at least two negative feedback loops: 

One is started when a parameter—like temperature of Body—is above the set point and is 

planned to bring it back down. One is started when the parameter is below the set point 

and is designed to bring it back up. For example, in case of hard exercising, the 

temperature of body can rise above its set point, and there is a need to activate 

mechanisms that cool the body. Flow of blood to skin raises to accelerate heat loss into 

atmosphere, and the body might also start sweating so the evaporation of sweat from your 

skin can help you cool off. Alternatively, in case of cold weather, the temperature center 

in the brain will need to generate responses that help warm you up. The flow of blood to 

skin decreases, and the body might start shivering so that the muscles generate more heat.   

Soon after explanation teacher provide a power point presentation with the help of 

computers to students (who are divided into 9 groups and 4 students share one computer 

in a computer lab while the teacher work on a main server) with verbal explanation. 

https://www.youtube.com/watch?v=PJU6OwexI3E
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---what different ways the body control temperature? 

Describe next part and for supplement play video from link. 

Homeostasis and Temperature Regulation in Humans - Video... 

http://study.com/academy/lesson/homeostasis-and-temperature-regulation-in-h 

Then teacher will ask:  

What is Homeostasis? 

From where does the word homeostasis derived? 

How does Homeostasis work? 

Which parts of Human body are involved in Homeostasis? 

ACTIVITY; 1    GROUP WORK 

Show the diagram, of Homeostasis process. Ask the students to think about it for a while, 

and give group presentation on the process. 

 
Activity no 2 

Teacher assigns the work to different groups. 

Discuss the diagrams in groups and give presentation on charts. 

1. 

http://study.com/academy/lesson/homeostasis-and-temperature-regulation-in-humans.html
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2. 

            
 

3. 

 

    
 

 

Summary 

Teacher will ask question the following questions from groups for summarizing the 

lesson.   
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1. What is Homeostasis? 

2. From where does the word homeostasis derived? 

3. How does Homeostasis work? 

4. What different ways the body control temperature? 

5. What are the negative feedback loops? 

6. What are the set points? 

7. What are the positive feedback loops? 

 

Home assignment 

Write a short note on the following topic 

1. Homeostasis 

2. Set points 

3. Negative feedback loop 

4. Positive feedback loop  
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Appendix-VI 

 

LESSON PLAN FOR CLASS 10TH 

SUBJECT         BIOLOGY 

TOPIC :Reflex Action 

 

OUT COME 

After reading this unit the students will be able to; 

1-understand and define Reflex action 

2-understad and define the terminology related to reflex action 

3-identify the components of reflex arc 

4-describe how reflex arc works 

Key Vocabulary 

 stimuli 

 involuntary responses 

 sensory neuron 

 motor neuron 

 receptors 

 associative neuron 

 Effectors 

 

Approach to Teaching;          Lecture Method. 

 

TECHNIQUES   ; Group Discussion, Questioning         

MATERIAL;       

1—text book 

2—white board with markers 

3—chart. 

Page; 43-45 

Key Points 

 Reflex Action is the involuntary and spontaneous automatic response to stimulus 

to protect us from harmful situation. 

 Reflex arc is the pathway of reflex action. 

Time; 40 minutes, 

Brain Storming 

1=what happens when you accidentally touch a hot plate? 

2=have you ever noticed that your leg kicks when someone jerks your knee? 

3=can you mention such other examples? 

Declaration of Topic 

The teacher will then declare the topic and write the word ‘REFLEX ACTION’ on white 

board. 
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Introduction 

The teacher will ask a student to read the first Para of the topic; the teacher will give 

necessary explanation using white board. Reflex action is a spontaneous and 

unintentional movement of body in reaction to something. You don’t even think about it. 

Reflexes protect your body from things that might harm it. For example if your finger 

pricked with a needle you at once retract your hand without thinking. Similarly, if 

something is coming towards your face you move your head away. Blinking of eyes 

when something coming to eyes, knee jerk when it is hit with a hard object etc are all 

different types of reflex actions. In other words we can say these are the involuntary 

responses of the body on which we do not have any control and we do not need to 

perform them. They occurred suddenly and always fixed for certain stimuli. 

Definition of Reflex Action 

Reflex action is an automatic, immediate, quick involuntary, fixed response to an 

environmental change (stimulus).  

Questions 

1=what is stimulus? 

2=what is response? 

3=how reflex action is performed? 

Reflex Arc 

Reflex action is performed through very easy, short and simplified pathway. Generally 

brain is not involved in the reflex action. It is performed by connection of three neurons 

making an arc are called reflex arc. These are sensory neurons, associative neuron and 

motor neuron. 

Receptor →sensory neuron→ associative neuron in spinal cord → motor neuron 

→effector  

For example when the needle pricks the finger the receptors (special type of sensory 

neurons) present in the skin take this impulse to spinal cord, where an associative neuron 

plugs this stimulus to a motor neuron. Motor neuron at once brings this signal to the 

muscles of the hand to retract. Hence the hand is pulled away. 

Activity 

Draw and label the diagram of reflex arc at page 44 in groups and give presentation on 

charts also explain how it works. 

Summary 

At the end teacher will ask question from groups for summarizing the lesson. Proper time 

will allocate for group discussion and students response, to the following questions. 

1-what is reflex action? 

2-how reflex arc works? 

3-mention some other examples of reflex action. 

Home assignment 

Suppose your hand is touched with hot iron. It is a very strong stimulus. Write down the 

response for it and draw the reflex arc writing the name of receptors, effectors, and 

neurons. 
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Appendix-VII 
 

LESSON PLAN FOR CLASS 10TH 

SUBJECT         BIOLOGY 

TOPIC :Reflex Action 

 

OUT COME 

After reading this unit the students will be able to; 

1-understand and define Reflex action 

2-understad and define the terminology related to reflex action 

3-identify the components of reflex arc 

4-describe how reflex arc works 

Key Vocabulary 

 stimuli 

 involuntary responses 

 sensory neuron 

 motor neuron 

 receptors 

 associative neuron 

 Effectors 

 

Approach to Teaching;          Eclectic Method. 

 

TECHNIQUES   ;E-Learning as a supplement to traditional lecture method.         

MATERIAL;       

1—text book 

2—white board with markers 

3—charts  

3—computers with internet connection 

Page; 43-45 

Key Points 

 Reflex Action is the involuntary and spontaneous automatic response to stimulus 

to protect us from harmful situation. 

 Reflex arc is the pathway of reflex action. 

Time; 40 minutes, 

Brain Storming 

1=what happens when you accidentally touch a hot plate? 

2=have you ever noticed that your leg kicks when someone jerks your knee? 

3=can you mention such other examples? 

Declaration of Topic 

The teacher will then declare the topic and write the word ‘REFLEX ACTION’ on white 

board. 
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Introduction 

The teacher will ask a student to read the first Para of the topic; the teacher will give 

necessary explanation using white board. Reflex action is a spontaneous and 

unintentional movement of body in reaction to something. You don’t even think about it. 

Reflexes protect your body from things that might harm it. For example if your finger 

pricked with a needle you at once retract your hand without thinking. Similarly, if 

something is coming towards your face you move your head away. Blinking of eyes 

when something coming to eyes, knee jerk when it is hit with a hard object etc are all 

different types of reflex actions. In other words we can say these are the involuntary 

responses of the body on which we do not have any control and we do not need to 

perform them. They occurred suddenly and always fixed for certain stimuli. 

Then the teacher will play the video from link: 

https://www.youtube.com/watch?v=WLa4eFzf0sQ 

Definition of Reflex Action 

Reflex action is an automatic, immediate, quick involuntary, fixed response to an 

environmental change (stimulus).  

Questions 

1=what is stimulus? 

2=what is response? 

3=how reflex action is performed? 

Reflex Arc 

Reflex action is performed through very easy, short and simplified pathway. Generally 

brain is not involved in the reflex action. It is performed by connection of three neurons 

making an arc are called reflex arc. These are sensory neurons, associative neuron and 

motor neuron. 

Receptor →sensory neuron→ associative neuron in spinal cord → motor neuron 

→effector  

For example when the needle pricks the finger the receptors (special type of sensory 

neurons) present in the skin take this impulse to spinal cord, where an associative neuron 

plugs this stimulus to a motor neuron. Motor neuron at once brings this signal to the 

muscles of the hand to retract. Hence the hand is pulled away. Then teacher will play the 

video from link: https://www.youtube.com/watch?v=HfuhVWK8C0U 

Activity 

Draw and label the diagram of reflex arc in groups and give presentation on charts also 

explain how it works. 
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Summary 

At the end teacher will ask question from groups for summarizing the lesson. Proper time 

will allocate for group discussion and students response, to the following questions. 

1-what is reflex action? 

2-how reflex arc works? 

3-mention some other examples of reflex action. 

 

 
Home assignment 

Suppose your hand is touched with hot iron. It is a very strong stimulus. Write down the 

response for it and draw the reflex arc writing the name of receptors, effectors, and 

neurons 
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Appendix-VIII 

Individual score on Pre test , Post test and Retention test of Experimental 

group(GGCM School Bannu) 

 

 

 

S.No 

 

 

Name 

Pre-Test 

 

 

Post-Test Difference Retention-

Test 

N % N % N % N %s 

1 

 

Syeda Arsh 

Hashmi 

10 20 19 38 9 18 17 34 

2 

 

Khushboo 16 32 26 52 10 20 22 44 

3 

 

Amna Ashraf 17 34 30 60 13 26 24 48 

4 

 

Sanum 

Mahrookh 

19 38 35 70 16 32 30 60 

5 

 

Qurat-ul-Ain 20 40 29 58 9 18 26 52 

6 

 

Urooj Nawaz 21 42 29 58 8 16 25 50 

7 

 

Farishta 22 44 33 66 11 22 28 56 

8 

 

Rahat Bukhari 24 48 35 70 11 22 32 64 

9 

 

Nafeesa Zain 25 50 40 80 15 30 38 76 

10 

 

Sana 26 52 38 76 12 24 35 70 

11 

 

Kainat 27 54 42 84 15 30 40 80 

12 

 

Arfa Muqeet 28 56 39 78 11 22 37 74 

13 

 

Muheeda 

Rehman 

29 58 36 72 7 14 35 70 

14 

 

Fazilat Bibi 29 58 41 82 12 24 39 78 

15 

 

Ujala Mughal 29 58 43 86 14 28 38 76 

16 

 

Kalsoom 30 60 47 94 17 46 40 80 

17 

 

Sonia Khan 

 

30 60 42 84 12 24 42 84 

18 Kafia WAzir 31 62 45 90 14 28 44 88 
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S.No 

 

 

Name 

Pre-Test 

 

 

Post-Test Difference Retention-

Test 

N % N % N % N % 

19 

 

Fatima Rehman 32 64 46 92 14 28 46 92 

20 

 

Yusra Qureshi 32 64 44 88 12 24 41 82 

21 

 

Kainat Gul 33 66 43 86 10 20 40 80 

22 

 

Zainab Bibi 33 66 48 96 15 30 48 96 

23 

 

Hira Rehman 35 70 46 92 11 22 45 90 

24 

 

Nazakat 35 70 44 88 9 18 40 80 

25 

 

Aiman Ishfaq 36 72 48 96 12 24 46 92 

26 

 

Sana Tahir 36 72 46 92 10 20 45 90 

27 

 

Wajiha Ambreen 37 74 43 86 6 12 42 84 

28 

 

Aisha Jabeen 37 74 44 88 7 14 42 84 

29 

 

Sidra Islam 38 76 45 90 7 14 44 88 

30 

 

Rabia Nisar 39 78 47 94 8 16 47 94 

31 

 

Urooj Gul 39 78 44 88 5 10 43 86 

32 

 

Amna Bibi 40 80 48 96 8 16 48 96 

33 

 

Wareesha Komal 41 82 47 94 6 12 46 92 

34 

 

Sana Naz 41 82 45 90 4 8 45 90 

35 

 

Reshma 

 

43 86 49 98 6 12 49 98 

36 Firdous 44 88 48 96 4 8 48 96 
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Appendix-IX 

Individual score on Pre test, Post test and Retention test of Control group (GCMS 

for Girls) 

 

 

S.No 

 

 

Name 

Pre-Test 

 

 

Post-Test Difference Retention-

Test 

N % N % N % N % 

1 

 

Mehtab 11 22 20 40 9 18 15 30 

2 

 

Soha Murad 13 26 19 38 6 12 14 28 

3 

 

Dilawez 14 28 21 42 7 14 15 30 

4 

 

Amna Urooj 17 34 19 38 2 4 16 32 

5 

 

Rana Nawaz 21 42 23 46 2 4 20 40 

6 

 

Anisa Usman 23 46 20 40 -3 6 21 42 

7 

 

Zainab 25 50 30 60 5 10 23 46 

8 

 

Sania Yousaf 26 52 32 64 6 12 26 52 

9 

 

Shahana 26 52 29 58 3 6 29 58 

10 

 

Haleema 27 54 31 62 4 8 29 58 

11 

 

Fozia Gul 28 56 32 64 4 8 30 60 

12 

 

Arfa 28 56 36 72 8 16 33 66 

13 

 

Mahnoor 28 56 31 62 3 6 30 60 

14 

 

Nabila Saleem 29 58 37 74 8 16 33 66 

15 

 

Saba Gul 29 58 39 78 10 20 34 68 

16 

 

Ayesha Anwar 30 60 38 76 8 16 31 62 

17 

 

Nosheen 

 

30 60 37 74 7 14 33 66 

18 Lareb Ahmad 

 

31 62 36 72 5 10 35 70 
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S.No 

 

 

Name 

Pre-Test 

 

 

Post-Test Difference Retention-

Test 

N % N % N % N % 

19 

 

Saira Nawaz 31 62 39 78 8 16 37 74 

20 

 

Zill E Huma 32 64 40 80 8 16 37 74 

21 

 

Anam Khan 34 68 39 78 5 10 38 76 

22 

 

 Asia Bibi 34 68 40 80 6 12 39 78 

23 

 

Asia 35 70 45 90 10 20 40 80 

24 

 

Khadija Bibi 35 70 40 84 5 10 39 78 

25 

 

Saiqa Asghar 36 72 39 78 03 6 38 76 

26 

 

Nilma Hassan 37 74 42 84 5 10 40 80 

27 

 

Fatima 37 74 45 90 8 16 40 80 

28 

 

Noor Bibi 37 74 41 82 4 8 38 76 

29 

 

Nayab Khattak 37 74 45 90 8 16 39 78 

30 

 

Hina Gul 39 78 46 92 7 14 40 80 

31 

 

Aisha Khalil 40 80 47 94 7 14 41 82 

32 

 

Rehana Bibi 41 82 48 96 7 14 40 80 

33 

 

Sumbal Bibi 41 82 49 98 8 16 42 84 

34 

 

Afshan Karim 42 84 45 90 3 06 42 84 

35 

 

Saira 42 84 46 92 4 8 40 80 

36 Fakhra Bibi 43 

 

86 48 96 5 10 44 88 
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Appendix-X 

Individual score on Pre test, Post test and Retention test of Control group         

(GGH School No.3 Bannu) 

S.No Name Pre-Test 

 

 

Post-Test Difference Retention-

Test 

N % N % N % N % 

1 

 

Ansa Bibi 13 26 21 42 8 16 15 30 

2 

 

Faiza 15 30 21 42 6 12 17 34 

3 

 

Afshan Bibi 18 36 23 46 5 10 19 38 

4 

 

Shazina 19 38 29 58 10 20 24 48 

5 

 

Ayesha 21 42 32 64 11 22 29 58 

6 

 

Azra Parveen 22 44 38 76 16 32 34 68 

7 

 

Nazia 23 46 43 86 20 40 38 76 
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Appendix-XI 

Individual score on Pre test, Post test and Retention test of Experimental group        

(GGH School No.3 Bannu) 

S.No Name Pre-Test 

 

 

Post-Test Difference Retention –

Test 

 

N 

 

% 

 

N 

 

% 

 

N 

 

% 

 

N 

 

% 

1 Sonia 

 

12 24 26 52 14 28 24 48 

2 Rabia Fareed 

 

16 32 35 70 19 38 32 64 

3 Ulfat Bibi 

 

17 34 38 76 21 42 33 66 

4 Mariam Bibi 

 

19 38 42 84 23 46 40 80 

5 Ambreen 

 

20 40 43 86 23 46 41 82 

6 Rajma 

 

22 44 48 96 26 52 44 88 

7 Saira 

 

22 44 46 92 24 48 43 86 

 

 

 


