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“Education is a progressive discovery of our own ignorance”
Will Durant
“Education makes a people easy to lead
but difficult to drive: easy to govern, but impossible to enslave”
Peter Brougham
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ABSTRACT
The rising expectations for changing traditional classrooms, where chalk and talk as well as
desks and texts are predominant, were accelerating because of the explosion of knowledge and
the growing demands of the workforce (Roschelle, Pea, Hoadley, Gordin, & Means, 2000).
Accordingly, if the goal then is to educate and qualify every student, schools are challenged to
create a way to move toward what is termed "student-centric" model and give every student a
chance to learn and interact. The purpose of this quantitative study was to investigate the
effectiveness of technology integration (namely, web-assisted instruction) on students’
achievement and attitudes in a Middle Eastern college. It was also the purpose of the study to
examine whether WAI disrupted traditional teaching and encouraged educators to integrate it as
a powerful means of instruction. The main focus of the study was to propose WAI as a solution
to address the diverse learning styles in the class. Christensen’s disruptive innovation theory
(1997) was used as the theoretical framework to investigate if WAI was disruptive to teaching
methodologies and the way educators and administrators perceive innovations. The research
design was the pretest – posttest control group design and the study was conducted in Nizwa
College of Technology, Nizwa, Oman. The participants were 54 students from level 1 foundation
English distributed in two classes; experimental and control. Both classes were pre-tested and
post-tested at the beginning and both were given a survey at the end of the fall semester 2011.
Findings of the study substantiated the theory and revealed that freshman students at Nizwa
College of Technology who took a Core Course using WAI achieved higher test scores than
those in the traditional class. It was also found that students in the experimental class reported
positive preference and attitudes for technology integration in their class, and students in the
control class reported a great desire to have technology integrated in their class.
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CHAPTER 1
Background to the Study
Employing computers in educational settings in developing countries has become a
debate between educators about their effectiveness for students’ achievements and motivation to
learn. In addition, educators question the possible impact of computers and foreign programs on
these countries’ culture and education policies. The following background presents a brief
history of the role of computers in education in developing countries, and then sheds light upon
the challenges and concerns that these tools might bring to education.
Computers in Education in Developing Countries
Developing countries are economically poor and the range of poverty greatly varies from
one nation to another. Governments are also poor and as a result, their services – including
education – are generally inferior to those in developed countries. The poverty in developing
countries affects all aspects of life negatively such as; lack of income, limited medical care,
inadequate social services, and limited educational resources (CIA, 2010). Webster’s online
dictionary defines developing countries as those with low per capita incomes and lacking strong
amounts of industrialization, infrastructure, and sophisticated technology, but are in the process
of developing them.
For the purpose of the study, developing countries were restricted to Arab Southwest
Asia including; Iraq, Jordan, Lebanon, Oman, Saudi Arabia, Syria, and United Arab Emirates.
The focus of the study was particularly on Oman as a developing country in the Middle East.
Oman is located on the eastern side of the Arabian Peninsula and bordered by the Kingdom of
Saudia Arabia (KSA), Yemen, United Arab Emirates (UAE), Gulf of Oman, and the Arabian
Sea. It has 3 million people and the literacy rate is 76 percent. The country’s education sector is
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greatly improving and according to Oman Accreditation Board, Oman is setting national
academic standards for the development of its higher education which entails that there will be
numerous quality assurance systems to be utilized.
Social scientists have made tremendous efforts to investigate education and its
relationship to social change in developing countries (Altbach, 1991; Kelly, 1987; Kelly &
Altbach, 1986). While the field of comparative education covers issues related to education and
changes in societies, this area of research has surprisingly not contributed significantly to the
issue of computer education and its effect on societal changes in developing countries (Liu,
1995). Accordingly, rarely asked questions are: what does computer education look like in
developing countries? How do governments respond to education and technology in developing
countries? What kinds of efforts have been made to increase educational technology in
developing countries? What are the problems associated with instructional technology in
developing countries? What are among the negative and positive experiences of using computers
in education in developing countries? In addition, the majority of researchers tend to look at
computer education in developing countries from the classroom perspective and their studies
lack in-depth analysis about the implications for the countries at large (Liu, 1995).
Historically, computers were integrated into education in developing countries in the
early and mid 1980s, although the concern with computer education was initiated at the
beginning of 1970s (Liu, 1995). Rajaraman (1970) highlighted the importance of training
computer scientists to improve economic life of India and apply computers to areas such as
education, engineering, and research and development. He stated 40 years ago that computers
may play significant roles in industrialization of developing countries. The Advisory Committee
on the Application of Science and Technology for Development in the 15th session of the United
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Nations Economic and Social Council held in 1971 in Geneva also identified needs for the use of
computers for economic development in developing countries and the necessity for international
cooperation to help developing countries to make more progress in the field of education and
technology.
Hawkridge (1990) focused on four rationales for integrating computers into education in
developing countries that might predict the proper contribution of computers to their growth. He
classified them as: social rationale in which students and people in general need to be prepared
to function well in society through the skill of computer literacy, vocational rationale which
requires technical and professional skills for employment, pedagogical rationale which can be
achieved by using computers in teaching and learning, and catalytic rationale which claims that
bringing computers to schools develops certain skills in students and improves their abilities in
problem-solving and working in teams. These rationales urged Makrakis and Yuan-tu (1993) to
postulate that if developing countries do not have well-defined goals and clear policies toward
indigenization, computerization will lead to more dependency and impede the growth of the
indigenous industry which accordingly will affect the national development of the country.
The effect of indigenization is concern the local culture (developing country in this
context) will be forced to adapt to the western culture contained in the programs used for
instruction, especially those coming from USA and Europe. Indigenization takes place when
western corporations impose their products on developing countries who find themselves under
pressure to redefine their cultural attitudes and values in order to enable those programs to fit in
the new context. Walton and Abo El Nasr (1988) provided an example from the field of social
work, government or social services, but this concern about indigenization applies to the
discipline of education as well:

3

Indigenization connotes a process through which a recipient country experiences
discontent with the imported western model of social work in the context of the local
political, economic, social and cultural structures. Subsequently, the social work
profession in the recipient country identifies incongruous components of the western
model and works to adapt, adjust or modify them in order to improve the model's fit to
the local country and culture. (p. 136)
Indigenization, or imposing western ideas on developing countries and thus weakening their
cultural values, is one challenge of integrating computers into developing countries.
Challenges of Integrating Computers into Developing Countries
Researchers in the 1990s were oriented toward issues beyond the classroom environment
and cautioned about the loss of indigenous values of developing countries with the use of
software and programs created by and for other cultures. Integrating these foreign influences
could create possible dilemmas when integrating computers into education. Additional concerns
were how to get the most benefit with scarce financial abilities and sources. Palmer (1990) has
cautioned about computer integration into education because it brings a new language and
different culture with different sets of norms and ideas. He stated these language-based devices
may enhance or degrade the culture of a society and hence attack the indigenity of nations. He
then suggested that teachers' roles be strengthened in order to create a balance between different
multicultural computer softwares. So it is important to find the balance between maintaining
one’s cultural identity and participating in the global economy via educational technology.
Developing countries participation in the global information policy and educational technology
is insignificant becauseof the incompatibilities between cultures and technologies, the preference
for self-reliance, and the lack of economic and human resources to integrate and utilize
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technology into education (Davison, Vogel, Harris, & Jones, 2000). In addition, the invisibility
of developing countries due to the lack of a communications infrastructure makes it disastrous to
them because it marginalizes them from the mainstream economic growth in the world.
Developing countries face a number of other issues that challenge their attempt to
integrate computers into their formal education. Computers are scarce due to lack of
manufacturing, lack of technology infrastructure, and lack of financial resources. The capability
of hardware and software maintenance is not efficient nor is technology widespread or evenly
distributed. These factors have made the amount of research on technology integration into
education in developing nations limited. Further, many studies have been conducted by
researchers in developed countries who may or may not know how to visualize the actual
problems in these countries (Liu, 1995).
Al-Senaidi, Lin, and Poirot (2009) conducted a study to investigate the perceived barriers
to adopting information and communication technologies (ICT) in Omani higher education. They
concluded five factors impede the adoption of technology: "lack of equipment, lack of
institutional support, disbelief of ICT benefits, lack of confidence, and lack of time” (p. 575).
Other studies conducted in developing countries showed that teachers in many situations are not
prepared to apply the new educational technologies (Abdelraheem & Al Musawi, 2003), and
many teachers do not use or even resist the use of new technologies because they claim these
software programs are poorly designed. They also doubt the possible benefits of information
technology and the contribution of educational technologies to improving learning outcomes.
Actually, resistance is often due to technophobia (Al-Musawi, 2007).
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Computers as a Promising Solution to Education in Developing Countries
In developing countries, the traditional teacher-centered indigenous way of teaching
hinders endeavors to sustain successful learning styles for different individual needs of each
student. More importantly, educational systems in general are resistant to change, which makes it
difficult to support technology integration into them (Osín & Team, 1998). Osin went on to
mention some problems developing countries encounter in their educational systems; these
include crowded classes, lack of appropriate infrastructure, low teacher salaries, and nonprofessional teachers for subjects requiring credentialed teachers.
Nonetheless, computers have the potential to provide one of the most key ingredients of
teaching tools, individualized interactivity, which may help overcome the aforementioned
problems. This means students can interact with computer programs designed to react to their
individual needs. These well-designed programs have considered the learning difficulties of
topics being studied and consequently they set remedial interventions to enrich students’
understandings beyond the curriculum requirements (Osín & Team, 1998). It is possible then to
get every student actively involved in the information discussion and hence teachers and students
can work in the style and the tools which permeate intellectual life.
Researchers Kulik and Fletcher produced meta-analyses of evaluations of the educational
technology during the workshop The Costs and Effectiveness of Educational Technology
(Melmed, 1995). Major points in their presentation were that students learn more and in less time
when they receive computer-based instruction and they are more motivated to like their classes
when it comes to computer tutoring.
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Definition of Terms
Educators who investigate the role of technology in higher education instruction have
presented numerous definitions for the basic concepts used in their studies (Beggs, 2000; Gentry,
1987). Most of them agree with the basic components of the terminologies mentioned (Earle,
2002; Hortin, 1981; Whelan, 2005), but they take for granted readers distinguish between
Computer-assisted Instruction (CAI) and Web-assisted Instruction (WAI). Sometimes, they
stated these terms are used interchangeably in educational settings (Earle, 2002). In this
occasion, I think that it is important at this point to distinguish between these terminologies in
order to get a better understanding of their use and objectives.
Technology. Gentry (1987) stated that technology does not mean necessarily the use of a
machine, but actually refers to any kind of art using scientific methods to reach an objective. It
is termed according to the French sociologist Jacques Ellul as “technique.” He believes it is the
technique that helps manipulate machines and makes it possible to employ instructional
applications. McDermott (1981, p. 142) stated, “Technology, in its concrete, empirical meaning,
refers fundamentally to systems of rationalized control over large groups of men, events, and
machines by small groups of technically skilled men operating through an organized hierarchy.”
Gentry (1987) believes technology is a systemic and systematic application of behavior and
knowledge to solve problems. He thinks technology use depends on the values of those who
employ it and that supportive technologies should include different stages of awareness, interest,
trial, and appraisal before being accepted.
Instructional versus educational technology. After technology has been defined, it is
important to distinguish its two types; instructional and educational. Instructional technology is
the systematic use of technology to achieve instructional objectives through media management,
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educational program development, implementation, problem analysis, and learning resources to
improve learning and performance in education and work (Beggs, 2000; Hortin, 1981; Whelan,
2005). Typical examples of instructional technology may include the use of videotapes,
Computer-assisted Instruction, or even more complex applications such as hypermedia programs
where computers are used to control visual images and sound devices stored on a video disc
(Blackhurst & Morse, 1996).
Educational technology, on the other hand, is more general and “involves the applications
of systems, techniques, and aids to improve the process of learning” (Collier, Hodge, Horton, &
Rathborn, 1971, p. 16). This definition comprises four features: stating the objectives a learner
needs to achieve, actual application of learning principles to structuring subject matter, proper
selection of technology aids, and employing rational methods of assessing student performance.
Gentry himself defined educational technology as “the combination of instructional, learning,
developmental, managerial, and other technologies as applied to the solution of educational
problems” (Collier et al., 1971, p. 16).
Eventually, educational technology is the broad term educators use to refer to any kind of
technology employed for educational purposes and this includes setting the purposes and
evaluation methods for the application of technology. Instructional technology comes underneath
to refer to technology type used specifically for instruction and this includes Computer- and
Web-assisted Instruction practice.
Computer-assisted instruction. Computer-assisted Instruction (CAI), which is a type of
instructional technology, refers to the use of computers and appropriate software to provide a
structured learning environment (Schaudt, 1987). CAI can help students by providing them with
complex graphics, animations, and demonstrations. This allows them to progress and follow
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their achievement and understand things individually and immediately. The programs can tutor
and drill students, diagnose their mistakes, keep track of their progress, and enable them to
communicate with different sources of information (Ragasa, 2008). They sometimes reflect
what good teachers should do in the classroom and what activities they choose to enhance
students’ abilities (Kulik, Bangert, & Williams, 1983).
Web-assisted instruction. WAI is a “hypermedia-based instructional program which
utilizes the attributes and resources of the World Wide Web to create a meaningful learning
environment where learning is fostered and supported” (Khan, 1997, p. 6). Relan and Gillani
(1997, p. 43) defined WAI as: “the application of a repertoire of cognitively oriented
instructional strategies within a constructivist and collaborative learning environment, utilizing
the attributes and resources of the World Wide Web” (1997, p. 43). In contrast to CAI, WAI
represents a non-linear instructional medium which promotes cognitive flexibility between
learners (Spiro & Jehng, 1990). It allows students to access reference materials according to
their individual needs by using a variety of media sources such as sounds, animations, texts, or
videos (Tessmer, 1993). Moreover, WAI not only helps learners to relate new information to
their existing knowledge, but it also offers a cluster of learning modes that can be personalized
and tailored to individual learning styles (Salomon, 1988).
WAI is situated within several contextual assumptions. First, it is assumed that students
have access to the Internet at all times, and are allowed to explore it in a self-determined or
guided investigation. Second, WAI functions best in a constructivist learning environment
where students build on each other’s contributions and share media tools in classrooms. Third,
the teacher deposes him/herself as the disseminator of information, and becomes a facilitator for
finding and assessing meanings discovered through media. Fourth, learning occurs in an
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interdisciplinary fashion where learning styles vary but the objectives and the time for achieving
them are fixed and determined (Relan & Gillani, 1997). Web-assisted instruction can range from
teaching that is completely online to hybrid or blended courses that combine online and face-toface teaching to the use of web-based applications in a standard, face-to-face classroom.
Blended learning. Frankle (2005) stated that WAI has an exciting feature of blended
learning as it combines a variety of learning strategies used by students, and the need to utilize
miscellaneous types of teaching methods. She went on to note that blended learning combines
web-assisted instruction with other types of instruction and it also permits educators to create a
match between delivery technique and students’ learning styles and requirements. Eventually,
blended learning is a concept used by educators to describe learning that mixes various eventbased activities such as; self-paced learning, web-assisted instruction, and face-to-face
classrooms (Alonso, López, Manrique, & Viñes, 2005). Abouchedid and Eid (2004) pointed out
that the traditional knowledge delivery system in developing countries is indoctrination and
instructor-based in which instructors introduce a topic through lecturing and students take notes
with the objective that they are tested on the notes written down from their instructors. This
study focused on investigating the relationship between integrating technology in classrooms and
its effect on students’ achievements through the use of instruction as a complement to the
traditional knowledge delivery system in a developing country.
Research Problem
In education, most of us cannot deny the fact that we learn differently from one another;
through different methods, styles, and at different phases (Heming, 2008). Additionally, all
classrooms have multiple intelligences which require schools to find a way to address these
different abilities. If the goal then is to educate every student, schools are challenged to create a
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way to move toward what is termed a "student-centric" model. Web-assisted Instruction offers a
way to give students more focus and opportunity to practice learning by themselves.
Accordingly, it is helpful to understand how higher educational organizations in developing
countries work in order to understand how changes may take place and how WAI might become
an integral part of their teaching. In the context of developing countries, the advent of the global
technological revolution in the twenty-first century inspired the efforts to transfer pedagogy from
its conventional classroom centered instruction to web-based interactive instruction (Cuban,
1993). However, such inspiration is very scarce in the Middle East Arab countries (Nasser &
Abouchedid, 2000). In particular, although Arab educational policymakers are aware of the fact
that improving education depends on introducing technology into education, they have made
very little progress in applying technologies in institutions which widens the gap between Arabs
and the global technology trends. Statistically, The Arab Human Development Report (ECLAC,
2002) noted the Arab region has only 0.5% of internet users out of 5% of the world.
Furthermore, internet use at the time was low at 2.2% which was half the world average of 5.2%.
There are various attitudinal challenges that hinder the integration of web-assisted
instruction into teaching in Arab developing nations. One big attitudinal challenge is that
educational decision-makers may fear that WAI would disrupt traditional, teacher-centered
teaching into a new pedagogical project where teachers are not familiar with its techniques,
content, and objectives (Nasser & Abouchedid, 2000). They consider the implementation of elearning and WAI in educational institutions may result in disruption of content and styles of
teaching for which universities will become “no lecture” institutions. Additonally, concerns
remain about web-assisted instruction and indigenization; that is, fear that promoting technology
in education will impose and/or promote undesirable western values. Nonetheless, Al Balushi
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(2001) stated there is a need for e-learning and WAI solutions in education for the Arab world.
She emphasized that e-learning is the “now big thing” and not the “next big thing,” and that elearning should be considered more seriously in the Gulf region. Because WAI has the potential
to radically change how instruction is provided in higher education in developing countries,
disruptive innovation theory was used as a lens for this study.
Theoretical Framework: Disruptive Innovation Theory
Disruptive innovation theory explains how organizations fail or succeed in creating
innovations and predicts how organizations struggle with adopting certain innovations. It asserts
there are two types of performance trajectories in all markets. The first trajectory represents the
pace of improvement that companies deliver to their customers by either introducing new
services on improving them. That is, it is a kind of routine process that companies follow in
order to satisfy the needs of their customers and keep in touch to stay in service with them; they
are periodic upgrades to systems (C. Christensen, S. Aaron, & W. Clark, 2003; C. Christensen,
Johnson, & Horn, 2011; Yu & Hang, 2010). The other trajectory represents a different pace of
improvement that innovators provide and all customers can utilize (C. Christensen et al., 2011).
In other words, in the first trajectory, sustaining innovation, companies struggle to keep
customers’ needs relatively stable over time and they improve their products in a faster time than
customers need, so their products provide more features and functions than most customers need.
For example; cellular companies provide new services to their customers in a regular period of
time so they enjoy them and feel it is a good idea to stay with the company. Car companies offer
new and more powerful engines, but most customers cannot tell how good the new service is
either because the speed limits on streets or the traffic jams prevent us from using them. These
sustaining innovations are either breakthroughs or routine with the aim to be among the most
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competitive established markets. Usually, these improvements are complicated and expensive
and only people with skills and enough money can utilize them, for example,
telecommunications, commercial banking, photography, and other investors.
On the other hand, in the second trajectory, there is a kind of innovation that emerges in
industry and is not merely a breakthrough improvement, but it disrupts the performance
trajectory altogether by providing the market with a product that is totally not as good as what
the company is offering its customers. Actually, this disruptive innovation is not used by
existing customers who cannot use it because it is not as good as the services they use, but by
making the product affordable and easy to use, people who were not able to use the sustaining
innovation products - nonconsumers - get benefit of it and use it. After all, “disruptive innovation
is not equal to destructive innovation” (Yu & Hang, 2010, p. 439).
Christensen (2011) cited the personal computer (PC) as a classic example of a disruptive
innovation. Prior to its production, the least expensive minicomputer (a stand-alone device that
was ideal for use by small and mid-sized businesses) cost over $200,000 and required an expert
engineer to operate. Digital Equipment Corporation (DEC) was the leading manufacturer at that
time and one of the most admired companies in the world economy for minicomputers during
1970s and 1980s. Eventually, it was destroyed by personal computers. Why?
Apple, a pioneer in personal computing, originated a model of personal computer called
IIe used first as a toy for children who did not care whether the other product was as good as the
existing minicomputers. As a matter of fact, none of DEC's customers even used personal
computers for the first 10 years it was first produced in the market because they did not meet
their needs. Little by little personal computers improved and began to challenge minicomputers
and eventually they were able to do the job that previously required minicomputers. As a result,
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this made personal computers widespread and cheaper to manufacture, which almost everyone
used until DEC and other similar companies collapsed in the late 1980s.
Possible application to higher education: The case of disruptive technology.
Christensen, Aaron, and Clark (2003) expanded their Theory of Disruptive Innovations to
include disruptive innovations in higher education. Hedberg (2011) emphasized Christensen’s
theory when he suggested that innovations like CAI/WAI are disruptive and might lead to
desired changes in case they replace a previous technology or way of doing things in education.
He believes these technologies offer alternative ways of learning that no longer require the
industrial organization of the classroom where activities are achieved in a teacher-centric control
of pedagogy and knowledge. The theory identified two disruptive growth occurs in two stages:
Type (1) when an institution competes against non-consumption. This level targets people who
favor simple products which help them do things easily and effectively what they are already
doing. Type (2) involves competing from the low end by “deploying a business model that
profitably serves less-demanding customers that the market leaders are actually happy to shed”
(C. M. Christensen et al., 2003, p. 24).
Corporate, for-profit universities in the USA are examples of type 1. The theory of
disruptive innovations predicts these programs will continue to develop until they threaten top
business schools. Type 2 may include two-year community colleges. They start at the low end
but become good enough to serve more people and then take over the market. The National
Academy of Sciences (2002) is radical in its conclusions of the importance of disruptive
technologies in higher education. It predicted that digital technology in classrooms will not only
transform the intellectual activities of the research university, but will also change how the
university is organized, financed, and governed. The technology could drive a convergence of
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higher education with IT-intensive sectors such as publishing, telecommunications, and
entertainment, creating a global “knowledge and learning” industry (National Academy of
Sciences, 2002).
Computer/web-assisted instruction as disruptive innovation has an advantage crucial to
its expected future expansion because it can be customized to meet different students’ abilities
and needs (C. M. Christensen & Horn, 2008). It works best with more motivated students who
are eager to improve and over time it becomes engaging and individualized to address different
types of students. Computer/web-assisted instruction is motivating to students as it offers a way
to give every student an opportunity to be part of the educational process. It allows them to
process information and choose the style that conforms to them, is less expensive than the
current labor-intensive system, and possibly may solve financial dilemmas facing educational
institutions (C. M. Christensen & Horn, 2008).
Unfortunately, computers nowadays are not always used effectively to help deliver
instruction and teachers are still the center of most classrooms. Moreover, some research has
shown that students who utilized computers in their learning did not perform better on
standardized tests (C. M. Christensen & Horn, 2008). Christensen and Horn believe the problem
that makes computers ineffective in most schools is the natural tendency in universities to cram
more computers into their existing operating systems to sustain what they already have and what
they serve students. These are examples of computer integration into education as a sustaining
innovation; in these cases, the computers merely sustain traditional, teacher-centered teaching.
Consequently, to implement an innovation and render it effective to transform universities is to
implement it disruptively and not by using it to compete against the existing system and methods
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and policies that serve students. It should compete against “non-consumption,” where the
alternative is nothing at all.
Another point worth mentioning is the problem of textbooks in traditional, teachercentered settings compared to WAI. Administrators and curriculum experts design textbooks to
meet different needs and serve the majority of students by incorporating skills that are supposed
to complement each other although they realize that no single textbook ever published can be
effective for each individual student because students learn differently. So, as they are forced to
decide on one single textbook for all students to use, “the best they can do is to find a one-sizefits-as-many-as-possible solution” (C. M. Christensen & Horn, 2008, p. 18). As a matter of fact,
textbooks are static and fixed. They increase in size, weight, and complexity and students pack
them and sometimes never read them. Initially, many digital textbooks were also fixed and
static; they could be read on the computer screen, but offered no interactivity, again an example
of sustaining innovation. On the other hand, newer software and programs have built in multiple
paths to adjust for student’s progress and avoid complexity. So students do not need to see the
whole swaths that are irrelevant to their learning.
In fact, the theory of disruptive innovations postulates the most successful technologies
incorporate three conditions (Abel, 2005). First, there is a real compelling reason to adopt.
Second, it enhances how users are performing something they already do, and not radically
change what they do. In other words, integrating technology does not have the main purpose of
replacing the whole body of teaching practices, rather it facilitates effective teaching. Third, they
appeal to the nonusers and provide them with approaches to accomplish tasks they probably need
to achieve but have not had an easy way to get it done. Web-assisted instruction might be a
disruptive innovation for a traditional knowledge delivery system where lectures are teacher-
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centered and students take notes to be tested on exams. Initially, it might be not as good as the
traditional system of teaching because its beginning may face problems of resistance and
rejection, but it extends its benefits to students who, for one reason or another, are at risk or
under achievement. If these two categories of students (non-consumers of traditional teaching)
improved, disruptive innovations become good enough to handle more students and more
complicated courses until all students are engaged in its use. In the long term, technologyinfused instruction becomes the norm and lecture-based,teacher-centered traditional instruction is
abandoned (C. M. Christensen & Horn, 2008).
Computer/web-assisted instruction might be a potential disruptive innovation as it
changes how ideas are represented and how concepts can be presented and shared, especially
among those having difficulties in learning (Hedberg, 2006). E-learning is seen by educators as
disruptive innovation because it enables the curriculum to be more efficiently recorded and
transmitted to learners in many different contexts. Computer/web-assisted instruction
encourages students and teachers to easily change their daily meetings. It also enables
institutions to become potential distance learning providers (Hedberg, 2006).
In conclusion, pitting computer-based instruction directly against teachers or continuing
to cram computers in universities will not work until it is introduced disruptively by letting it
compete against non-consumption areas. For example, WAI might be integrated to teach general
required courses where many students need to enroll, but the capacity of classes do not allow for
them all to enroll. As a result, this creates big problems for students who set graduation plans.
In other words, if a college opens ten sections of a Core Course, students will rush to enroll in
these sections because it is a pre-requisite class. Students who cannot enroll need to wait for the
next semester to take the course and follow the plan they set for their graduation. WAI offers a
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solution for those students to take a Core Course online without the need to take it face-to-face.
Therefore, software makers must customize to reach different learning styles and meet different
needs. Glenn (2008) investigated the role of disruptive technology in shaping the future of
higher education and concluded in his findings that 63% of public and private schools believe
that disruptive technologies will have a big influence on teaching methods over the next five
years. Christensen and Horn (2008, p. 17) mentioned that “in about six years 10 percent of all
courses will be computer-based, and by 2019 about 50 percent of courses will be delivered
online.”
WAI as disruptive technology in developing countries. In order for WAI to be
disruptive technology in higher education in developing countries, top managers in educational
institutions are required to manage and encourage the process. Otherwise, the disruptive
innovation will follow the sustaining innovations and will fit the existing processes, values, and
economic model, because organizations cannot disrupt themselves (C. Christensen et al., 2011).
So, employing computers and web-based applications in education where indigenous teaching
prevails has the potential to disrupt the system and offer a way for students to learn differently
and more individually. It is considered disruptive because the trend of indigenous teaching in
developing countries is teacher-directed and it does not provide students with the creative skills
or at least with knowledge that lasts after the school course (Udovic, Morris, Dickman,
Postlethwait, & Wetherwax, 2002).
Second, the disruptive transition from teacher–led to software–delivered instruction is
likely to proceed in two stages. The first stage is called computer-based learning. The software
in this stage is relatively expensive and it is still monolithic with respect to students' preferred
methods of learning. Initially, the instructional methods of WAI mirrored largely the dominant
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style of learning in each subject. The second stage of this disruption is called student–centric
technology. The software in this phase develops so it helps students learn each subject in a
manner consistent with their learning needs (C. Christensen et al., 2011).
Universities in advanced and developing countries are being challenged to meet the
increased demands of diverse population of students who require different teaching styles
(Bradwell, 2009). So for universities to keep their reputation and attraction to students, they
need to find a better way to provide what incentives for learning students wish to have in order to
develop and change. A number of schools have created new styles of teaching to make it more
collaborative such as social media tools. In addition, the rising expectations for changing
traditional classrooms, where chalk and talk as well as desks and texts are predominant, are
accelerating because of the explosion of knowledge and the growing demands of the workforce
(Roschelle, Pea, Hoadley, Gordin, & Means, 2000). These authors stated that satisfying these
requires rethinking how educators support learning, as the debate taking place now focuses on
identifying and implementing the most appropriate reforms in the areas of curricula, teacher
training, assessment, and administration.
Web-assisted Instruction (WAI) is a powerful means today to enable educators in
developing countries to meet those demands with many proponents who believe in its benefits.
But, studies on the effectiveness of technology in classrooms often have contradictory findings
which make it difficult to generalize (Roschelle et al., 2000). After all, proponents of WAI
believe there are three elements of learning technology which motivate it to be the mainstream in
educational institutions. First, universities have continued to incorporate more technological
infrastructure in terms of wireless internet, smart boards, and different network applications.
Second, course management systems (CMSs) are adopted in universities providing students with
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access to online communication including syllabi and other related class materials. Third, there
is a rapidly growing number of online courses and programs taking place for distance learning
(Abel, 2005). Universities in developing countries desire to take these same steps to incorporate
technology, but encounter different issues than universities in developed countries.
In Oman, the adoption of technology for instruction is facing barriers to its expansion.
These barriers are categorized as external like limited resources, lack of time, lack of technical
support, and internal which relate to teachers’ degree of confidence, negative attitudes, and
resistance to change the medium of teaching (Al-Senaidi et al., 2009). In other words,
integrating technology as an instructional tool would be disruptive to the methods that Omani
instructors are employing. For example, Sultan Qaboos University (SQU) started to implement elearning tools using WebCT in 2001, and at that time there were only 8 online courses and 981
users. By the end of 2002, the number of courses increased to 40 and students were 3001.
Another example is the College of Applied Sciences (CAS). CAS initiated the project of using
blackboard for e-learning in 2007 and there were only 15 online courses and 581 users. By the
end of 2008, there were 30 courses and 890 students.
In the process of teaching and learning, students are looking for change and they do not
expect to be taught sequentially. Consequently, the traditional, teacher-centered, lecture-based
model of teaching in universities is threatened by the following factors: simulation, games
technology, telepresence (e.g., videoconferencing), teleimmersion (geographically separated sites
contacting as if they are face to face in real time), e-mail, and online teaching (Lafferty &
Edwards, 2004). The National Academy of Sciences (2002) asserted that technology is changing
the relationship between people and the way they access knowledge, but also declared that
universities are slow in adopting these changes. Wulf (2003) stated if knowledge is at the core of
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university’s goals, and technology changes the ability of students to process information and
knowledge, then there must be an impact on how universities fulfill their missions. These same
ideas apply to universities in developing countries.
Purpose of the Study
The purpose of the study was to examine the effectiveness of Web-assisted Instruction on
students’ standardized test scores in beginning Core Course classes at a Middle East college. I
used Level 1 grammar classes designed for freshmen students to investigate their perspectives
about WAI and whether they believed it was disruptive innovation that contributed to their
success.
Research Questions and Hypotheses
1. Did WAI increase freshmen’ test scores in Level 1 grammar classes at Nizwa College
of Technology?
a. Hypothesis: Freshman students at Nizwa College of Technology who took
Core Course using WAI will have higher test scores than those in the
traditional class (Instrument: Pre-test/post-test)
2. What are freshman students’ perceptions of their technology use, preferences, and
expertise?
a. Hypothesis: Freshman students who took Core Course class using WAI will
report a positive preference for technology integration, and freshmen students
in non-technology classes reported desire to integrate technology in their
classes (Instrument: Student Technology Survey, Items 1-11)
3. What are freshman students’ perceptions about WAI in their Core Course class at
Nizwa College of Technology?
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a.

Hypothesis: Freshman students will report positive attitudes toward the use of
WAI in their Level 1 Core Course (Grammar). (Instrument: Student
Technology Survey, Item 12)
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CHAPTER 2
Review of Related Literature
The theory used in this study explains why some organizations fail or succeed in creating
innovations and integrating them into their services. Although it is business-oriented, the theory
has numerous applications in education (C. Christensen et al., 2011). The literature review first
provides a historical background about instructional technology and how media was used for
teaching purposes early in the 20th century through the use of blogs, wikis, and social networking
sites in education. Then, it lists the requirements for web-assisted instruction successful
integration as a disruptive innovation to traditional, teacher-centered teaching. The literature
proceeds with the barriers to web-assisted instruction integration and then the benefits of WAI
integration on students, teachers, and the whole institution. Finally, the literature ends with
characterizing the relationship between web-assisted instruction (as disruptive innovation) and
traditional, teacher-centered teaching (as sustaining innovation) whether one substitutes for the
other or they complement each other in educational settings.
Historical Foundations of Instructional Technology
The early emergence of instructional media was dated back to the first decade of the 20th
century (Saettler, 1990). At that time museums in schools served as central administrative
centers for visual instruction with the portable exhibits, stereotypes, slides, films, and charts
along with other instructional tools (Saettler, 1968). The materials used in the museums were
merely supplemental curriculum materials (Saettler, 1990). The increasing interest in using
media for instruction purposes in schools was referred to as “visual education” movement and it
was used as far back as 1908.
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In 1910, the first catalog of instructional films was introduced and in 1913, Thomas
Edison stated that books will become obsolete in schools. Changes were not made as Edison
predicted, however, between 1914 and 1923, the devices for visual instruction grew. There were
five professional organizations for visual instruction founded, five journals established
specializing in visual instruction, and more than 20 institutions offered teacher-training in visual
instruction. During the period between 1920s and 1930s, some technological tools advanced and
the medium that gained much attention was radio broadcasting (Reiser, 2001). The visual
instruction movement became known as the audiovisual instruction movement (Finn, 1954).
During World War II, the growth of audiovisual instruction was slowed and audiovisual
devices were mainly used in two fields; military services and industry (Reiser, 2001). In one of
the prominent examples, it was documented that the United States Army Air Force produced
more than 400 training films and 600 filmstrips. It was estimated that more than four million
audiovisual training courses were given to military personnel between mid-1943 to mid-1945
(Reiser, 2001). Those tremendous efforts employed by the US Army urged the German Chief of
General Staff to confess that his army calculated everything perfectly and every detail was taken
into account except the speed with which America was able to train its army. Germany’s big
miscalculation was underestimating the US quick and perfect mastery of film education (Reiser,
2001). That situation emphasized how it was possible to use technology to efficiently train (or
teach) large numbers of individuals with diverse backgrounds.
During the early years of 1950s, many educational leaders in the field of audiovisual
instruction formulated theories and models of communication which focused on the process of
incorporating senders and receivers along with the medium through which the message is
delivered (Reiser, 2001). By 1955, there were 17 television stations designed for instructional
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purposes, and by 1960 the number increased to be more than 50 (Blakely & Bundy, 1979).
During the 1960s, interest in using television for instruction decreased sharply (Reiser, 2001).
The main reason behind its decline in use was the poor quality this medium provided as it did
little more than present a teacher delivering a lecture. In addition, there was teacher resistance to
the adoption of televisions in classrooms as well as the high cost of installing and maintaining
them.
It was in the early 1970s that educational technology and instructional technology
replaced audiovisual instruction. Although computers contributed to instruction early in the
1950s, it was not until the 1980s that much enthusiasm and interest increased to use computers
for instructional purposes. Unexpectedly, the role of computers in instruction was minimized by
the mid-1990s when teachers showed little interest to use them in classrooms. By 1995, there
were rapid advances in digital technology as well as the Internet for instructional purposes
known as web-assisted instruction (WAI) mainly for business and industry. Enrollments in
distance learning in 1997-1998 doubled and the percentage of institutions offering these courses
rose from 33% to 44% as they proved to be more interactive in nature than television (Reiser,
2001). Today a new group of communication technologies is emerging and being widely used by
many students (namely web 2.0). This group has attracted the attention of many researchers
because of their flexibility and availability of use. To name a few, wikis, blogs, instant
messaging, mashups, internet telephone, social bookmarking, social media sharing, and social
networking sites are changing the way people learn and communicate (Garrison & Akyol, 2009).
The integration of computers and internet into education in developing nations has been
progressing quietly and on a limited scale (Liu, 1995). Most documents and studies are
descriptive and lack in-depth analysis. Furthermore, there is little research conducted relating
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web–assisted instruction to social, economic, and political development in developing countries
(Liu, 1995). The overwhelming amount of research in developing countries has focused on the
use of computers and internet as classroom teaching tools for math, science, arts, distance
education, and special education. Research aimed at relating computer education to societal
changes is scarce and very limited (Liu, 1995). In fact, the debate on computer education and its
effect on education in developing countries was initiated at the beginning of the 1970s and has
covered issues such as economic development, computer technology transfer, and web- assisted
instruction.
Computer-assisted instruction and web-assisted instruction for schools in developing
countries were first introduced as early as 1970. At that time, the research was limited to certain
countries like Brazil. Research in the 1980s increased moderately and many developing
countries started integrating computers into school curricula (Liu, 1995). In the 1990s,
researchers started looking at the issue in depth and beyond classroom teaching. They began to
relate web-assisted instruction to variables and dilemmas faced by developing countries such as
maintaining indigenous culture while using imported computer software; importing computer
equipment while developing indigenous industries; and expanding computer education programs
with scarce financial resources (Liu, 1995).
In the Middle East Arab region, research conducted in the last two decades mostly
addressed teachers' perspectives and the effectiveness of web-assisted instruction and e-learning
on students’ achievements. For example, Al-Senaidi, Lin, and Poirot (2009) investigated the
barriers to adopting technology for teaching and learning in Oman. They concluded that faculty
members perceived barriers including lack of computing equipment, disbeliefs about the benefits
of ICT, and lack of institutional support. Abouchedid and Eid (2004) demonstrated the problems
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and possibilities of implementing e-learning in Arab educational institutions through analyzing
the attitudes and perspectives of university professors in Lebanon. The study showed the vast
majority of professors favored E-learning, but their attitudes were challenged by the actual
academic and administrative conditions of the University.
In another study, Sadik (2008) aimed to assist Egyptian teachers in developing teaching
and learning through the application of digital storytelling technology. His findings revealed that
students did well on their projects and their stories met many of the pedagogical technical
attributes of digital stories and the digital storytelling technology increased students’
understanding of curricula content. Another study in the Middle East investigated the current
status of using the internet in United Arab Emirates secondary schools and the English language
teachers' perspectives of the effect and benefits of web-assisted instruction (Al-Mekhlafi, 2004).
Findings revealed that teachers are willing to integrate the internet in teaching. However, it was
surprising that the majority of them were not using internet in their EFL (English as a Foreign
Language) teaching. Al-Musawi (2007) addressed the current and prospective views on
educational technologies at Omani higher education institutions in order to discover the
difficulties. The findings showed there is a tendency toward future expansion of affordable
technology to colleges and the need for more training.
Finally, although Arab nations have made progress in integrating technology into
education, terms related to technology integration into education continue to be synonymous in
the minds of educationists as they perceive educational technology as teaching aids (Al-Abed,
1986). This lack of awareness prevents them from appreciating the basic function of educational
technology and the benefits it was designed to achieve.
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Requirements for Web-assisted Instruction Successful Integration
For instructional technology to be effectively integrated, there are a number of factors
which need to be considered. Educators have paid attention to the importance of the
environment and the system capacity which enables or hinders the integration of technology
(Green & Gilbert, 1995; Schacter, 1999). They also claimed that part of successful integration of
technology lies in planning and the professional competency required to integrate technological
devices into an institution. Schacter (1999) mentioned there are many studies showing educators
and policy makers should pay attention to seven dimensions which facilitate integration. These
dimensions include the learner, the learning environment, professional competency, system
capacity, community connections, technology capacity, and accountability. Green and Gilbert
(1995) proposed the Implementation Cycle research to introduce four stages of instructional
technology integration that occur over years. The first stage (stage 0) starts with some planning,
investigation, whether the new technology helps doing the work better and faster, and
experimentation. Stage 1 is characterized by a marked increase in planning capital investment
with little reduction in other expenses. Additionally, the institution slowly starts accomplishing
some tasks never attempted before and gains a modest achievement in the scale of the new
activities. Next, stage 2 witnesses stabilized investments in technology and the capacity
continues to grow and new functions of technology are implemented and followed. This
readjustment urges institutions to reject the automation of services. The last stage (stage 3) is a
big change to the institution when it achieves new levels of efficiency and effectiveness, but it is
no longer really in the same business it was in the beginning (Green & Gilbert, 1995).
Actually, successful integration of technology into education requires realistic,
achievable, and effective plans which focus on the real needs for proper teaching and planning
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(Jhurree, 2005). The plans should not be produced for the only objective of merely integrating
technology in classrooms but it should extend its implementation to enhance learning
environments. Indeed, the execution of plans is facilitated when all stakeholders are involved in
the preparation and implementation (Jhurree, 2005).
Levine (1998) proposed a nine-component plan for effective technology integration in
schools. The plan starts with formulating a planning team, collecting and analyzing data,
formulating visions, goals, and objectives, exploring available technologies, then determining
training and staffing needs followed by determining the budget and funding sources. The last
component is to develop an action plan and implement it for the sake of evaluation. Cheever et
al. (1986) and Levine (1998) agreed on the importance of strategic planning which involves
setting goals based on real needs. Therefore, successful integration requires careful
implementation and periodic assessment of holistic objectives at various levels.
Technology integration should not be just a means of hardware placement in classrooms;
rather it should be pedagogically effective. It must improve problem solving skills and allow
new instructional methods, which increase interaction between students and teachers. In
addition, it should promote enthusiasm for the subject matter (Earle, 2002). As a result, what
makes the big difference is not the hardware itself, but the whole process of designing
compatible technology with instruction (Wager, 1992). Some schools are seduced by technology
and have stuffed its facilities with technology equipment and have made it available and
accessible to everybody, but did not pay attention to its systematic use or how their students
progress. For that reason, Earle (2002) stated that technology is not defined by the amount or
type of devices used, but how they are used and why they are used. Consequently, successful
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integration of technology requires the focus on missions themselves that ensure educational
improvement.
Groves and Zemel (2000) conducted an action research study to assess technology use by
faculty and graduate teaching assistants (GTA) in the College of Human Ecology at the
University of Tennessee. Among the findings are important factors which influence the
integration of technology in classrooms. Faculty members and GTAs were unanimous in the
requirements that deem technology successful in education. Ninety-seven percent viewed
equipment availability is highly important, and equally, 97% believed that it should improve
student learning, 96% considered that technolgy should increase student interest, and 92%
emphasized that for technolgy to be successful, it should have an advantage over more traditional
methods of teaching.
Rogers (1983) proposed five categories that contrbute to the scenario of technology
integration. First come people who are willing to accept and experience the new technology (the
innovators) who make up 3% of faculty. Then come the early adopters who are the first risk
takers and make up 10% of faculty. Next, the early majority who make up 70% and who have
been blazed to try the innovation. The last two adopters (The late majority and the laggards)
comprise less than 2% of faculty and are not willing to take risks or come into the picture when
there is no choice for them to agree or disagree. Rogers (2000) again emphasized the importance
of training and support and considers them critical to integration success.
Another critical requirement of successful technology integration is a strong and
collaborative institutional leadership across various levels in the organization (Garrison & Akyol,
2009). Supportive leadership combines vision and communication with action strategies and
actual implementation of plans. It is argued that clear direction moving from setting policy to
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planning to communication, and maintaining commitment along with financial incentives should
be provided by senior leaders and policy makers to encourage the adoption of technology into
instruction (Garrison & Akyol, 2009; Sullivan, 2008). In sum, Garrison and Akyol (2009, p. 27)
stated, “without generative leadership and concerted support, the probability of large scale,
institutional adoption of instructional technology will approach zero.”
Jhurree (2005) stated that plans and insights attained in developed countries are also
applicable in developing countries. He continued to say that developing countries suffer from
social, economic, political, educational, and technological disparities between them.
Consequently, they have to establish where they want to be with technology integration before
considering how much money they have (Trucano & Hawkins, 2002). Additionally, developing
countries should answer the questions of what is to be achieved, what kind of technology is to be
integrated in schools, and which context would be used for the integration. Moreover, questions
of who and when need to be answered because implementation of technology depends on whom
it will affect and the time frame needed for the implementation (Jhurree, 2005).
Developing countries need also to involve all major stakeholders, such as teachers,
principals, administrators, and parents in making the decision to integrate technology in
education. Also it is important to change the apprehensive attitudes of teachers toward the
effectiveness of technology integration and its importance (Jhurree, 2005). In addition, schools
require adequate technological infrastructure, including Internet access in classrooms. After all,
the combination of effective and efficient use of technology along with effective teaching
strategies and classrooms conducive to learning can bring about positive change for schools
(Levine, 1998).
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In a study conducted in the United Arab Emirates (UAE), Almekhlafi and Almeqdadi
(2010) investigated teachers' perceptions of technology integration in UAE classrooms. The
researchers concluded that successful integration of technology requires that schools enhance
teachers' technology integration abilities by delivering workshops about effective technology
integration. Teachers also should be provided with state-of-the-art technology, including
software and hardware related to the integration process, and be provided with incentives and
awards for their achievement. It is also important to give teachers free time and release them to
plan effectively for technology integration. By doing so, they can investigate the effect of
integration on students' achievement and attitude in relationship to curriculum goals and
outcomes.
Impediments to Web-Assisted Instruction Integration
Despite the general sense that instructional technology has already had a major impact in
the revolution of schools and the education system, the impact seems to be challenged for
different reasons. Earle (2002) identified several barriers which were classified later into two
categories: barriers extrinsic to teachers and barriers intrinsic to teachers. These barriers include
the access to hardware and software as well as funding, time needed for planning and skill
development, technical and administrative support and resources, training, school cultures and
traditions of teaching, and visions of leadership.
In general, barriers to adoption of technology for instruction have emerged from a set of
established norms related to various elements like teaching methods, faculty autonomy, and the
notion of productivity (D. Rogers, 2000). Teachers usually modify their educational behaviors if
they are guaranteed access to resources promoting the desired behavior and if these resources are
convenient. They care about rewards and recognitions like promotion and tenure for the project
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being achieved. Many faculty members are slow to integrate technology into their instructional
methods because they are convinced adopting it will not improve their students’ learning
outcomes (Neal, 1998). In fact, the prevailing methods of teaching impede the most effective
application of technology (Garrison & Akyol, 2009). For that reason, WAI needs to prove itself
and make it evident that its integration would lead to successful results, and it is essential to
elucidate that technlogy is not initiated to entirely replace traditional, teacher-centered or face-toface teaching but rather to be a supplement. However, one constraint to its adoption is the
limited understanding of learning styles of learners (Saeed, Yang, & Sinnappan, 2009).
Consequently, it is recommended that learning styles be incorporated with technology
preferences in any attempt to incorporate technology into instruction.
Bingimlas (2009) categorized barriers to technology integration in developing countries
into teacher-level barriers and school-level barriers. He mentioned that lack of teacher
confidence is one of the main teacher-level barriers. Studies have investigated the reasons for
teachers lack of confidence with the integration of technology. For example, Beggs (2000)
asserted that teachers' fear of failure caused them to lose confidence. In their study, Balanskat,
Blamire, and Kefala (2007) indicated the limited knowledge of technology applications made
teachers feel anxious about technology integration and thus not feel confident to use it in the
classroom. In a similar study, Jones (2004) concluded by stating, "many teachers who do not
consider themselves to be well skilled in using ICT feel anxious about using it in a front of a
class of children who perhaps know more than they do" (p. 7).
Another barrier is the lack of teacher competence. In developing countries, research
reported that teachers lack of technological competence is the main barrier that prevents them
from integrating technology in their classrooms (Al-Oteawi, 2002; Pelgrum, 2001). For

33

example, Albirini (2006) discovered that teachers lack of technological competence is the main
barrier for technology integration. Similarly, in Saudi Arabia, the lack of technological skills
among teachers is a serious obstacle to the integration of technology (Al-Alwani, 2005;
Almohaissin, 2006).
The last barrier to technology integration as cited in Bingimlas's (2009) research is
teachers’ resistance to change and negative attitudes. He argued that integrating technology
necessitates change and different teachers react differently to change. Accordingly, it is
important to consider different attitudes because teachers' beliefs influence what they do in
classrooms. After all, resistance to change is not a barrier itself, but it is an indication that
something is wrong. In other words, there could be reasons for that resistance. Cox, Preston, and
Cox (1999) found that teachers will unlikely use new technologies if they predict no need to
change their professional practice. This means that teachers do not reject the change, but rather
they lack the necessary knowledge in accepting changes and are given insufficient opportunities
and time resources to make sense of the technologies deployed in their classrooms.
School-level barriers are lack of time, lack of effective training, lack of accessibility, and
lack of technical support. Lack of time exists for teachers in different aspects of the job and this
affects their ability to complete tasks. These tasks include locating internet advice, preparing
lessons, exploring technology, and receiving adequate training (Jones, 2004). In Saudi Arabia,
for example, teachers work from 7.00 a.m. until 2.00 p.m. and the average number of assigned
classes is 18 per week, which means that both teachers and students have very limited time
during the day to work on technology integration (Al-Alwani, 2005). Lack of effective training
seems to be the most frequently referenced barrier in the literature of technology integration in
developing countries (Albirini, 2006; Balanskat et al., 2007; Beggs, 2000; Özden, 2005;
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Schoepp, 2005; Sicilia, 2006). According to Balanskat et al., (2007), inadequate or inappropriate
training leads to neither sufficiently prepared nor sufficiently confident teachers to integrate
technology successfully.
Other studies indicated that lack of accessibility to resources is another complex barrier
that might discourage teachers from integrating technologies into their classroom teaching. It
also could be the poor organization of resources and weak leadership that might prevent teachers
from sharing technologies. Al-Alwani (2005) discovered that having no access to the Internet
during the school day and lack of hardware would seem to be impeding technology integration
and implementation of its sources in Saudi schools. In Syria, insufficient numbers of computers
was identified as one of the greatest obstacles to technology integration in Syrian classrooms
(Albirini, 2006). Finally, lack of technical support has been envisioned by researchers as a main
reason preventing technology integration, because teachers cannot overcome the barriers unless
there is technical support and assistance (Lewis, 2003; Pelgrum, 2001). Jones (2004) reported, "if
there is a lack of technical support available in a school, then it is likely that technical
maintenance will not be carried out regularly, resulting in a higher risk of technical breakdowns"
(p. 16).
Benefits and Influence of Web-Assisted Instruction Implementation
At the beginning of 1990s, researchers showed more interest in investigating WAI and
they conducted many studies on its effect on achievement (Banathy, 1994; Reigeluth &
Garfinkle, 1994; Relan & Gillani, 1997). Criticisms of traditional instruction, where classrooms
are teacher-centered, as a major cause of a dysfunctional educational system have escalated as
multimedia and technology evolve and advance in an unstoppable race (Banathy, 1994;
Reigeluth & Garfinkle, 1994). These technologies have promises of providing students with
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richer learning environments and more meaningful educational tools. The World Wide Web
(WWW) is one tool that has grown at an unprecedented pace and captivates the minds of
students and teachers. Using the web as an instructional tool (Web-assisted Instruction) is an
area that has been investigated on its effectiveness and availability (Relan & Gillani, 1997).
The advantages of WAI outweigh its criticisms for the following reasons. First, WAI
extends the boundaries of a classroom situation and can occur from home or even in the
workplace. This permanent access to learning resources regardless of geographical restrictions
promotes continuity and encourages uninterrupted reflection about the material being
investigated (Relan & Gillani, 1997). Second, WAI supports experiential learning (learning “on
site”), so the process of learning is integrated in the real world. Students can experience the real
world by surfing the web via pictures, activity logs, interaction with people on site, and interact
with activities relate to the topic the learn (Relan & Gillani, 1997). Third, the presentation of
study content in hypertext formats allows students to create a sequence of investigating the
content on his/her volition. This colossal shift from one area to another related one enables
students to control their learning, a characteristic not available in the traditional classroom
(Jonassen, Myers, & McKillop, 1996).
Finally, Relan and Gillani (1997) reported that Web-assisted Instruction develops the
values of student individualization and voice. It enables students to determine their content, time,
resources, feedback, and a variety of media to meet their learning needs. For example, the
choice of textbook by instructor in a traditional classroom acquires a different form and meaning
on the Internet. It might be interpretations by experts, teachers, or other students. It also can be
reports, arguments, essays, or videos. In addition, feedback is not restricted to instructors, but
includes collegial responses from other learners in various geographical locations.
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Technology used for instruction should serve academic purposes; otherwise, educators
would insist on retaining their traditional methods of teaching. For technology to have an effect,
it should enable important changes in curriculum in a way that it provokes active learning
through working in complex contexts (Ehrmann, 1995). Cyber classes (internet-based distance
classes) give students the opportunity to communicate from anywhere and they can meet any
person according to their schedule (flexibility and diversity). Moreover, students are able to
write their own reflections and record their responses after they had the opportunity to think and
criticize before commenting, unlike face-to-face conventional classes where stimulus and
response are required immediately (Alexander, 2009; Hortin, 1981).
Web-assisted instruction - as a form of instructional technology - focuses on concrete
methods to relate curriculum with job performance. As cited in Hortin (1981), WAI brings six
benefits to higher education. It can make education more productive and individual, and it gives
instruction more power to have effect and a more scientific basis. Technology makes teaching
and learning immediate and it can achieve equality for different age groups.
Schacter (1999) reviewed five studies on the effect of technology on student
achievement. The first study Schacter reviewed was conducted in 1994 by James Kulik, who
used a meta-analysis technique to aggregate the results of over 500 individual studies to draw a
single conclusion on the effect of computer-based instruction (CBI). Kulik reported that, on
average, students with CBI scored at the 64th percentile on achievement tests compared to
students in the control conditions who did not utilize computers and who scored at the 50th
percentile. In addition, he found that students learn more in less time with CBI and they
developed more positive attitudes and motivation when CBI was included in their classes. The
second study, which was done by Jay Sivin-Kachala in 1998, reviewed 219 research studies from
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1990 to 1997 to investigate the effect of technology on students’ achievement across all subject
domains and all ages. He reported that students in technology classes experienced more positive
attitudes and enthusiasm on achievement in all subject areas. Moreover, they showed greater
achievement scores from preschool through higher education stage for both regular and special
needs students. In conclusion, Schacter (1999, p. 5) stated in his review that Sivin-Kachala’s
study concluded “the level of effectiveness of educational technology is influenced by the
specific student population, the software design, the educator’s role, and the level of student
access to the technology.”
The third study was The Apple Classrooms of Tomorrow (ACOT) conducted in 1994 by
Baker, Gearhart, and Herman to assess the effect of interactive technologies on education in five
school sites across states like California, Tennessee, Minnesota, and Ohio. The goals of the
study were to encourage instructional improvement and to emphasize the importance of
technology on achievement and cooperative learning. The course of study took five years and
resulted in initiating new learning experiences, which required higher-level reasoning and
problem solving skills by students. Nevertheless, ACOT did not record positive impact on
student attitudes, but reported a change on teacher teaching practices toward more studentcentric teaching and cooperative group work.
The fourth study Schacter (1999) reviewed was Mann’s, which was performed in 1999 in
West Virginia on Basic Skills/ Computer Education (BS/CE). The study of the BS/CE program
analyzed a representative sample of 950 5th grade students’ achievement from 18 elementary
schools across the United States. The 950 students had participated in West Virginia’s program
since 1991-1992 and data were collected from 290 teachers to test the influence of the West
Virginia’s integrated Learning System technology on student achievement. The system focused
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on spelling, vocabulary, reading and mathematics and several variables were taken into account
and analyzed i.e., intensitivity of BS/CE, student previous achievement and socio-demography,
teacher training, and the attitudes of teachers as well as students toward BS/CE. Findings
reported were as follows: the longer students participated in BS/CE program, the higher scores
they got on the Stanford test 9 (usually referred to as SAT- standardized achievement testswhich were utilized by school districts in the U.S. for evaluating children’s achievement from
kindergarten through high school). Furthermore, teachers and students had positive attitudes
toward technology, which led to the greatest student achievement gains. It was observed that
lower achieving and at-risk students’ scores raised the most. Teachers also became more
enthusiastic about technology integration as time passed and boys and girls did not differ in their
achievement scores.
The last study Schacter (1999) discussed was Wenglinsky’s 1998 National Study of
Technology’s Impact on Mathematics Achievement. This study was carried out to assess the
effects of simulation and higher order thinking technologies on a national sample of 6,227 fourth
grade students and 7,146 eighth grade students in mathematics achievement on the National
Assessment of Educational Progress (NAEP). Wenglinsky controlled for some confounding
variables like socioeconomic status, class size, and teacher characteristics. He found that 8th
grade students who utilized simulation and higher order thinking software scored up to 15 weeks
above grade level as measured by NAEP. Moreover, 8th grade students whose teachers received
professional development on technology integration scored up to 13 weeks above grade level in
math. Finally, both grades demonstrated positive students’ academic achievement in
mathematics when higher order uses of computers and professional development were utilized.
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In conclusion, these studies showed that students with access to computer/internetassisted instruction, integrated learning systems technology, simulations and software of higher
order thinking, or higher collaborative network technologies attained positive and higher scores
in achievement research constructed tests, standardized tests, and national tests than others
(Green & Gilbert, 1995; Hortin, 1981; Molenda, 2009).
Advantages of technology can be extended to course content and practice by providing
students with the availability of knowledge application (Groves & Zemel, 2000). For example,
students in a business class can create a tentative project and meet clients and introduce their
suggestions directly to the manager through online program and even receive feedback. Genty
(1987) cited Professor Robert Heinich of Indiana University who stated:
There is a great need for a rapid increase in Learning. There is above all, great need for
methods that will make the teacher effective, and multiply his or her efforts and
competence. Teaching is in fact, the only traditional craft in which we have not yet
fashioned the tools that make an ordinary person capable of superior performance. (p. 4)
Jhurree (2005) listed six benefits of information and communication technology (ICT) for
the educational community and society. ICT creates motivating learning environments of
constructive learning and engages students more actively with course content. He believes if
technology is used properly by teachers in classrooms, it will provide them with a very powerful
tool to make instruction easier, challenging, and more motivating to all parties. Furthermore, it
helps teachers to develop more administrative skills when it comes to preparing tutorials and
recording results.
Jhurree is consistent with many educators (Green & Gilbert, 1995; Hortin, 1981; D.
Rogers, 2000) who believe that technology can achieve the goal of promoting equal access to
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education and increased access to education to students with disabilities. Technology has been
recognized to provide a medium to share ideas and experiences in collaborative and constructive
settings. Finally, it equips teacher and students with a passport for integration to the competitive
edge in the global economy. Rogers (2000) outlines several benefits of learning through the
internet. He argued that it mirrors the way the human mind thinks by going through steps of
moving from words to images to sound, supported by analysis and detailed exploration.
Web-assisted instruction has also the power to enable learners to interact spontaneously
and naturally and it enables them to set their preferences which encourage them to extend their
own experience into real life situations (Alexander, 2009; Ehrmann, 1995; D. Rogers, 2000).
WAI has also the potential to help people develop interpersonal skills when it creates
environments of problem-solving and teamwork. Web-assisted instruction yields more
instructional productivity (Green & Gilbert, 1995) when it allows few teachers to teach more
students and campuses to serve more students with fewer faculty members. Above all, WAI
supports services which require personal and instructional administrative productivity, enhancing
conventional methods of teaching, changing pedagogy and changing content (Ehrmann, 1995;
Green & Gilbert, 1995; Hortin, 1981).
Web-Assisted Instruction and Traditional Teaching: Complement or Disruptive
Replacement
It is important to define traditional teaching before characterizing its relationship to webassisted instruction. Traditional teaching is mainly the instructor giving lectures with the
expectation that students are cognitively active (Keeler & Steinhorst, 1995). It has the tendency
to be teacher-centered and students are passive learners because this method of teaching does not
engage them actively in the classroom. Günes (2009) indicated that a traditional educational
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system focuses mainly on intellectual abilities and ignores experiential learning, and it also
teaches students how to succeed on standardized tests. He stated that traditional teaching leads
students to extrinsically value education and not intrinsically value learning. Actually, the
relationship between web-assisted instruction and traditional teaching is a point of controversy.
Accordingly, it is helpful to characterize this relationship and investigate whether WAI
complements and facilitates traditional teaching or disrupts it.
The discussion of the relationship between web-assisted instruction and traditional
teaching leads to the concept of blended learning (BL). Blended learning is the integration of
face-to-face and online learning to help enhance the classroom experience and extend learning
through the innovative use of information and communications technology. Blended strategies
enhance student engagement and learning through online activities to the course curriculum, and
improves effectiveness and efficiencies by reducing lecture time (Watson, 2008). Blended
learning refers to courses that combine face-to-face classroom instruction with online learning
which includes web-assisted instruction, and reduced classroom contact hours (Dziuban,
Hartman, Moskal, Sorg, & Truman, 2004). Blended learning is characterized by a shift from
lecture-based to student-centered instruction in which students become more active and
interactive. It also leads to greater interaction between students and their instructors, between
students themselves, students and content, and students with real life and outside resources.
Research has indicated that while students succeed and reach high levels of achievement
and instructors are satisfied with Web-assisted instruction, many faculty members and students
lament the loss of face-to-face instruction (Dziuban et al., 2004). This reflects the relationship
between traditional teaching and web-assisted instruction is complementary, and blended
learning combines both and retains specifically the face-to-face element in teaching.
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Graham (2006) indicated that BL is the combination of instruction of teaching and
learning: traditional face-to-face learning systems and computer or web-assisted instruction. He
believes the rapid and widespread adaption and availability of digital learning technologies has
led to increased levels of integration of web-assisted instruction into the traditional face-to-face
teaching. It is the tendency now to emphasize personal relationships and person-to-person
interaction through synchronous technologies to mediate those interactions. The interaction
between the two types depicts where blended learning is emerging (C. Graham, Allen, & Ure,
2005).
Osguthorpe and Graham (2003) identified six goals achieved through blending webassisted instruction with face-to-face teaching. These are pedagogical richness, access to
knowledge, social interaction, personal agency, coast-effectiveness, and ease of revision.
Graham, Allen, and Ure (2003) found that educators choose BL for the following three reasons:
improved pedagogy, increased access and flexibility, and increased cost-effectiveness. BL
provides an opportunity for reaching a large and dispersed audience in a short period of time
with consistent, semi personal content delivery (C. Graham et al., 2005).
Garnham and Kaleta (2002) introduced the term hybrid courses, defined as courses in
which a significant part of the learning activities have been transferred to be online, and time
spent in the traditional classroom is reduced but not eliminated. They argued that mixed
methods of teaching improve learning and that teachers are expected to allocate teaching
methods to students' needs. Research conducted on the effectiveness of the combination between
web-assisted instruction and traditional teaching yielded positive conclusions. For example,
Fouts (2000) reported that when combined with traditional instruction, in which lectures are
teacher-centered and students are passive learners, WAI increases student learning and
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traditional curriculum and basic skills areas. Moreover, the integration of WAI with traditional
instruction produces higher academic achievement in a variety of subject areas than does
instructional teaching alone. It was also reported that students learn more quickly and with
greater retention when the Internet aids traditional teaching. Tinio (2002) cautioned that
computers should not replace traditional teaching, but rather facilitate the medium of traditional
teaching through providing facilities and equipment that enhance traditional medium of
instruction.
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CHAPTER 3
Methodology
Having reviewed the literature, research questions, reseacrh problem, theoretical
framework, and the purpose of the study, it is now to turn attention to the choice of research
design. Schloss and Smith (1999) considered the quality and appropriateness of a design can be
judged by the degree of confidence a researcher might have that the results supported
conclusions. Additionally, a careful selection of the design in combination with appropriate
measurement and analysis provided readers and critics with increased confidence that results and
conclusions are "believable."
The nature of this study required me to investigate statistically significant differences
between groups. This quantitative aspect of the study enabled decision makers to show degrees
of difference between variables and determined the likelihood that the findings were
representative to the population (Mertler & Charles, 2005). Quasi-experimental research, one
type of quantitative research, was the method to detect these differences. Unlike trueexperimental research, random assignment of study participants in quasi-experimental research is
not possible or practical, but it helps to examine cause and effect relationships between variables
(L. Christensen & Johnson, 2004).
Research Design
Under quasi-experiment research, the most appropriate design is the pretest – posttest
control group design with no random assignment available. This design is sometimes called the
non-equivalent control design or the untreated control group design (Schloss & Smith, 1999).
There are two groups of participants in this design: a control group and an experimental
group. Both groups are pre-tested and both are post-tested, the ultimate difference between them
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is the experimental group receives a treatment (Mertler & Charles, 2005). This design is
considered the simplest and the most common of the pretest-posttest designs because it ensures
internal validity for the experiment (Cozby, 2007). The strength of internal validity of this design
emerges from the pre-test, which is administered to ensure that groups are equivalent and any
confounding variables were filtered out.
One of the major problems of this design is that it sacrifices external validity. It is almost
impossible to judge whether the pre-testing is actually a baseline measurement against groups
that remained completely untreated. Furthermore, it is unethical and hard to isolate both groups
completely especially if they attend the same school, because students mix outside classrooms
and sometimes they share ideas related to their classes, and hence can contaminate the results
(Shuttleworth, 2009).
Research Site
Nizwa College of Technology (NCT), located in Nizwa, Oman, was the research site for
this study. Nizwa College of Technology is located on the eastern side of the town of Nizwa,
twelve kilometers from its city center and about 160 kilometers northwest of Muscat. It is one of
seven colleges of technology in the Sultanate of Oman operating under the auspices of the
Ministry of Manpower. Currently the college has over 2500 students and there are three
academic departments: Business Studies, Engineering, and Information Technology. It is ranked
6840 (http://www.4icu.org/, 2011) out of 10,200 colleges and universities. The medium of
instruction is English in all departments.
Studying at the College consists of several stages. The first stage is the Foundation
Program where students study English language, Keyboard skills, and Pre-Algebra. After
successful completion of the Foundation Program, students can join one of the Academic
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Departments, which offer the Certificate, Diploma, and Higher Diploma Levels in various
specializations. High achievers can proceed to the Bachelor of Technology at the Higher
College of Technology in Muscat. The details of the foundation program is as below: Level 1Pre-elementary/ Level II –Elementary/ Level III – Intermediate/ Level IV – Advanced, with
keyboard skills, pre-algebra, ICDL-4 modules, in-house TOEFL preparation program, and
institutional TOEFL test. Each level introduces four skills, which include reading, writing,
listening and speaking, and a core course, which is mainly grammar.
Participants
The participants of the study were chosen from Core Course classes. Core Course was a
required course for all freshmen in the college. It was my intention to use four classes to conduct
the experiment (2 experimental and 2 control), but it was difficult to assure that both teachers in
the experimental classes employed the same technologies and in the same way. Accordingly,
two sections were chosen from Level 1 Core Course (Grammar) offered during the Fall semester
2011. Ages of participants ranged from 17 to 25 and equal ethnic and gender distribution was
observed to investigate if there were significant differences between males and females, or if
there was a difference between ethnic groups. One section of Core Course class served as the
control group and one section served as the experimental group that received the treatment which
involved WAI.
Each class for this study had 27 students so the total student population was 54 students.
To control the confounding variables in the study, I met with the other instructor who employed
traditional methods of teaching without any kind of technology integration to arrange for the
curriculum standards and the objectives.
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Participants of the study were a random selection of students because the Core Course is
a college required course for all admitted freshmen. Students attended the classes and those who
participated in the study did not know that I was conducting a study about technology, and
accordingly they did not know which sections integrated technology into the course and which
classes did not integrate technology. The point was important to me because students enrolled in
classes randomly according to their plans and times. If they knew that a class was integrating
technology, then students with technology backgrounds might enroll in them and I might come
up with classes which lacked diversity.
Instrumentation
The researher used three instruments to collect the data for the study. Tools included:
Pretests and posttests for both groups (control and experimental), a student questionnaire, and an
interactive software to teach grammar in the experimental group class. The same survey was
used for all participants with an additional item in the technology class asking students to rate
their attitudes and experiences with web-assisted instruction in the classroom. This addition
enabled me to investigate the role of technology and its relation to achievement and hence met
the purpose of the study objectives. It also helped to determine if the students thought
technology was disruptive to the teaching style they were used to. It was a basic requirement to
the study that the treatment group had a free access to the Internet in their classroom which was
made available to them during the experiment.
Pretests and posttests. Pretests and posttests were used in order to measure any
significant differences and changes during the course of the experiment. The pretest was the
same as the posttest and they were given at the beginning and at the end of the semester. The
pre-test served as the baseline measure of both control and experimental groups of students’
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English grammar. The objective of using identical tests was to accurately measure students’
progress during the whole semester. Students were not be informed that the pretest was the same
as the posttest. I also kept the pretests with me all semester in order to compare them with the
posttests and make sure that students did not keep copies of it for later study (See Appendix A
for the pretest/posttest). The test was part of the teaching and learning materials available in the
website (http://www.azargrammar.com/materials/index.html) which contained free worksheets
and access to pretests which teachers might use for the diagnosis of their students. I contacted
the website owner and got his approval to use them.
The test included 8 parts and the total mark was 100. Part I was assigned 8 marks, part
II= 8, part III= 10, part IV= 10, part V= 24, part VI= 10, and part VII= 10, and part VIII=20.
Part I asked students to fill in blanks with singular and plural nouns for 8 sentences. Part II
aimed at testing students’ abilities to use possessive nouns and pronouns including 8
conversations. Part III tested their abilities to use prepositions in order to complete 10 sentences.
Part IV asked students to rewrite sentences with the correct forms of verbs given in 10 sentences.
Part V was mainly testing their abilities in using object and subject pronouns in 8 sentences, part
VI tested their demonstrative pronouns in 10 sentences. P art VII tested their verb to Be and their
abilities to use them in 10 sentences and be aware of subject-verb agreement. The last part (VIII)
tested them in using definite and indefinite articles in English in two conversational sections with
20 spaces.
Student survey. I used one survey for all classes. The survey was identical for both
classes except for an additional item that was included in the technology class as they
experienced the effect of it in teaching and learning. The survey was named Educational
Technology Survey and was a combination of items taken from two surveys; the 2005

49

Educational Technology Survey for students from University of Washington, and the 2009
Campus-wide Evaluation of Student Experiences with Educational Technology from University
of Minnesota. I contacted the authors of these surveys and received their approval to use them.
The Educational Technology Survey consisted of 11 items, in which items 1 to 4
introduced student demographics, item 5 measured students reported expertise in using
computers, item 6 measured their reported current abilities and skills of using computer
applications including 14 areas. Item 7 asked them if they owned a laptop and item 8 asked if
they had access to internet in their homes. Item 9 asked them to choose educational technologies
they would like their instructors to use in their classrooms. This item contained 9 types of
technology and one open-ended item to list any other technology types. Item 10 asked them to
rate the importance of having some online tools that might enhance their learning and it
contained 14 tools. The last item asked them to select their preference with regard to the use of
educational technology in their classes (See Appendix B for the survey administered to the
conrol group). The additional item (12) was given only to the technology class and asked
students to rate the role educational technology played in their learning experiences in the Level
1 Core Course (Grammar) and it had 21 items (See Appendix C).
The survey utilized a (5-point) likert scale for items 5 and 6 and a (4-point) scale for
items 10 and 12. Section five included statements from 0= don’t use, 1= beginner, 2=
intermediate, 3= advanced , and 4= expert. Section six included statements from 0= never tried,
1= beginner, 2= intermediate, 3= advanced, and 4= expert. Section 10 included statements from
0= not important, 1= somewhat important, 2= very important, and 3= extremely important.
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Understanding and using English grammar interactive software. Fundamentals of
English Grammar Interactive software allowed students to study grammar through a dynamic
combination of animation, audio, and voice recordings. Each multimedia program included in
the software provided more than 100 hours of instruction and interactive practice. These
multimedia programs mirrored the syllabus of the textbooks and provided extensive grammar
practice using a variety of interactive tools. They were used to combine classroom instruction
with internet-assisted learning or for self-study practice and they had CD-ROMs for
lab/classroom-based instruction.
The program’s features included: (a) Animated Grammar Presentation: This was in the
form of Talking Heads which informed students about grammar and its usage in lively,
accessible, creative, and engaging ways, (b) Development of Grammatical Awareness: This
included introductory dialogues which helped students notice how grammar worked by
highlighting use of forms in the conversation between people, (c) Extensive Grammar Practice: It
had more than 500 interactive exercises including listening, speaking and reading activities; (d)
Learner Support: This feature was easy access to information through pop-up notes and grammar
charts with clear examples and explanations of key points; and (e) Ongoing Assessment:
Students monitored their progress through immediate feedback on practice exercises, chapter
tests, and score reports (See Appendix D).
Data Collection Procedures
Data collection consisted of administering the pretest at the first class session and then
administering the survey and post-test at the last two class sessions of the Spring 2012 semester.
Surveys for students participating in the study were given to both groups. Classes were
determined through registration department at the college and the instructor for the non-
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technology class was asked to provide information about the level of the students in each class.
The instructor for the non-technology class was asked to approve the visits to the class to give
the pre-test, post-test, and survey to the students.
At the beginning of the semester, a constructed speech that presented a brief idea about
the study was given to the students in both classes. Each student received an envelope that
included the pretest and the consent form. Students were asked to sign a consent form showing
that they were voluntarily participating in the study (See Appendix E). The consent form gave
more details about the study that students could read before agreeing to participate. It showed
that students were selected to participate in the study because they were enrolled in the class. The
consent form for the experimental group indicated their class was technological-oriented. It also
indicated they would take a pretest at the beginning of the semester and then a posttest and
survey at the end of the semester. Students were informed the survey would take the whole class
period (40 to 50 minutes). They were also informed that there were no right or wrong answers.
Students were asked to return the survey and the consent form to the envelope and I collected
them.
I prepared the test for the two classes at the beginning and at the end of the semester after
sitting with the other instructor to explain the purpose of the tests and why I was conducting
them according to his study. I made sure that the other instructor did not feel bad and
challenging to the experiment especially if he knew that I was comparing between two different
teaching styles, and hence comparing between teachers.
Data Analysis
Data were entered and analyzed through use of SPSS (Statistical Package for the Social
Sciences). Hypothesis one was tested and analyzed through using Repeated Measures ANOVA
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(Analysis of Variance) to find out whether group type (the independent variable) had an effect on
total scores of subjects (the dependent variable) through different time periods; pretest to
posttest. Analysis of Covariance (ANCOVA) was also conducted to determine if group type had
an effect on posttest scores after the covariate of pretest had been eliminated. In fact, ANCOVA
is a statistical analysis used to reduce the effects of initial group differences and ensures that
groups are equated on their abilities through the pretest, which was used as a covariate in
ANCOVA. It is used in experimental designs to control for factors which could not be
randomized (Mertler & Charles, 2005). In this study, it was appropriate to use ANCOVA
because I had no control over the groups’ abilities before they took the pretest. Moreover, I
chose Core Course and decided to integrate technology in one class and leave the other without
technology integration (non-randomization).
Finally, some post-hoc t-tests were conducted to examine the interactions between group
results to determine what exactly was statistically significant in the interaction. These t-tests
included: Independent samples t-test comparing experimental and control at pre-test,
independent samples t-test comparing experimental and control at post-test, dependent samples ttest comparing pre-post for experimental group, and dependent samples t-test comparing pre-post
for control group.
Hypothesis two was tested through a questionnaire administered to both groups at the end
of the semester. Descriptive statistics were used to report frequencies and percentages of survey
items. Hypothesis three was tested through item 12 in the experimental class questionnaire and
the data were analyzed through descriptive statistics which showed means and standard
deviations of item 12 components.
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Research Positionality
I was very enthusiastic to complete the study and get the results as to find out any
correlation between technology integration and students’ achievements. If I came up with a
positive correlation, it might be a challenging project later in the future to get technology
integrated in all classes. In addition, the theory used in the research was very appealing to me
because it was new and had many applications, mainly business and education. It was very
attractive because it explained how any change might be disruptive to the existing systems and
how innovations might be integrated gradually to have effect on things.
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CHAPTER 4
Results
This chapter presents the results of the study to answer the research questions and
respond to hypotheses outlined in chapter 1. These results were examined to determine the effect
of technology on students’ achievements and their attitudes and preferences to adopting
technology in classrooms for both groups. A total of 54 pre-intermediate level students in a
required core grammar course participated in the study. The first question was tested in both
groups using pretests and posttests, the second question was answered through 11 items in the
questionnaire distributed to both groups, and the last question was tested by the 12th item in the
questionnaire as referred to in instrumentation in chapter 3, and was only administered to the
Experimental group.
The study employed two kinds of teaching. In the control group the teacher used the
standard EFL (English as a Foreign Language) syllabus of Cutting Edge mandated by the Omani
Ministry of Manpower. In the experimental group, I followed the same delivery plan topics for
grammar course but employed a different strategy of teaching, which mainly used technology
and multimedia. The main source for classroom technological materials was the Azar Grammar
website (http://azargrammar.com/materials/index.html).
Hypothesis 1
H01 “Freshman students at Nizwa College of Technology who take Core Course using
WAI will have higher test scores than those in the traditional class” was tested. Table 1
introduces descriptive statistics of the study.
The pretest was the same as the posttest and it was given at the beginning and at the end
of the semester. The pre-test served as the baseline measure of both control and experimental

55

groups of students’ English grammar skills. The purpose of using identical tests was to
accurately measure students’ progress during the whole semester. Students were not informed
that the pretest was the same as the posttest. The test included 8 parts and the total mark was
100. Part I was assigned 8 marks, part II= 8, part III= 10, part IV= 10, part V= 24, part VI= 10,
and part VII= 10, and part VIII=20.
Table 1
Descriptive Statistics of Pretest and Posttest According to Group Type
Group
Experimental
Control
Total

Pretest
M (SD)
24.44 (17.74)
47.81 (12.57)
36.13 (19.26)

Number
27
27
54

Posttest
M (SD)
69.19 (10.17)
57.70 (14.28)
63.44 (13.58)

Table 1 above shows descriptive statistics of number, mean, and standard deviation of the
pretest and posttest scores for both groups; experimental and control. As can be seen in the
table, the pretest score mean was higher in the control group (47.81 > 24.44), than for the
experimental group. However, the posttest score of the experimental group was higher than that
of the control group (69.19 > 57.70). Therefore, inferential statistics were conducted to examine
the differences between the groups.
As the study compared repeated means of the pretests and the posttests between groups
through different time periods, a Repeated Measures ANOVA was conducted to find whether
group type (the independent variable) had an effect on total scores of subjects (the dependent
variable) through different time periods; pretest to posttest. The analysis showed that the effect
was not statistically significant (F (df (1, 52) = 3.12, p .083) (see Table 2).
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Table 2
Repeated Measures Analysis of Variance of Group Type Effect on Scores
Type III Sum of
Source
Squares
PrePost
20144.68
PrePost * Group Type
8198.89
Group
954.08

df
1
1
1

Mean Square
20144.76
8189.89
954.08

F
240.15
97.74
3.12

Sig.
.001
.001
.08

Partial Eta
Squared
.82
.653
.06

Even though this result is significant, Repeated Measures ANOVA carries a set of
assumptions associated with any ordinary ANOVA test. It requires homogeneity of covariance
matrices and independence (Misangyi et al., 2006). In addition, because the study did not allow
me to randomly assign subjects to groups and thus the groups were not homogeneous in their
pretests, assumptions of randomization and homogeneity were violated.
To overcome the problems of randomization and homogeneity, an Analysis of
Covariance (ANCOVA) was conducted to determine if group type had an effect on posttest
scores eliminating the covariate of pretest (Rheinheimer & Penfield, 2001). The results indicated
that group type had a statistically significant effect on scores as (F (df 1, 51) = 41.21, p < .001)
(see Table 3).
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Table 3
Analysis of Covariance Summary of Posttests Between Groups

Source

Sum of
Squares

df

Mean Square

F

Sig.

Pretest

2716.13

1

2716.13

26.28

Group Type

4259.42

1

4259.42

41.21

‹.001
‹.001

Error

5271.57

51

103.36

Partial Eta
Squared
.340
.447

Note. R Squared = .460 (Adjusted R Squared = .439)
**p < 0.05

It was recommended by Dr. Catherine Bohn-Gettler (personal communication, May 12,
2012) to examine the interactions between group results to determine what, exactly, was
statistically significant in the interaction. For this purpose, some post-hoc t-tests were
conducted. These t-tests included: Independent samples t-test comparing experimental and
control at pre-test, independent samples t-test comparing experimental and control at post-test,
dependent samples t-test comparing pre-post for experimental group, and dependent samples ttest comparing pre-post for control group.
Table 4 and 5 below compare the means of pretest and posttest scores of both groups as
independent samples. The results indicated that we can reject the null hypothesis that both
samples have the same mean scores and accordingly accepted that the difference was statistically
significant between the two groups.
Table 4
Independent Samples t Test Comparing Experimental and Control at Pre-test

Pre-Total

t

df

Sig. (2-tailed)

Equal variances assumed

-5.585

52

‹ .001

Equal variances not assumed

-5.585

46.85

‹ .001

*p < 0.05
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Another independent-samples t-test compared both groups at posttest scores. The table
results also rejected the null hypothesis (t (df = 52) = -5.58, p < .001).
Table 5
Independent Samples t Test Comparing Experimental and Control at Post-test

Post-Total

t
3.40
3.40

Equal variances assumed
Equal variances not assumed

df
52
46.98

Sig. (2-tailed)
.001
.001

*p < 0.05

On the other hand, tables 6 and 7 presented Paired-Samples T-Tests for both groups.
This test can correct for the individual differences (pretest in this study) by pairing comparable
participants from the experimental and control group. Table 6 shows Paired-Samples T-Test of
the pretest and posttest scores for the experimental group, and Table 7 shows similarly the scores
of the control group.
Table 6
Paired-Sample t Test Comparing Pre-Post Scores for Experimental Group

Pair 1

Pretest – Posttest

t

df

Sig. (2-tailed)

-17.69

26

‹ .001

*p < 0.05

Table 7
Paired-Sample t Test Comparing Pre-Post Scores for Control Group

Pair 1

Pretest – Posttest

*p < 0.05
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t

df

Sig. (2-tailed)

-4.03

26

‹ .001

Finally, statistics in table 8 demonstrated the change in scores from pretest to posttest in
the experimental class and how their pretest scores were a bigger leap than the control class.
Table 8
Change in Scores from Pretests to Posttests in Experimental and Control Classes
Group Type

Scores Difference

N

Mean

Std. Deviation

Experimental

27

44.74

13.14

Control

27

9.89

12.76

In conclusion, all the statistical tables presented previously substantiated that technology
affected students’ achievement in the experimental group and hence helped us to claim that there
was a statistically significant effect on their scores from pretest to posttest. Freshman students at
Nizwa College of Technology who took a Core Course using WAI achieved higher test scores
than those in the traditional class. So, the first hypothesis was accepted.
Hypothesis 2
H02 “Freshman students who took Core Course class using WAI will report a positive
preference for technology integration, and freshmen students in non-technology classes will
report desire to integrate technology in their classes” was tested.
I administered the Educational Technology Survey to both the experimental and control
groups at the end of the semester the day after the post-tests. Survey tems 7-9 and item 11 were
reported in percentages and are presented in Table 9. As shown in Table 9, descriptive statistics
revealed the experimental and control classes in this study reported eagerness and willingness to
have technology in their classes. In fact, statistics showed that students in both control and
experimental classes did not have enough laptops to follow up their studies at home as only 26%
of the control group and 22% of the experimental students had personal laptops. In addition,
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only 30% of the control class students had access to the Internet at home whereas 52% in the
experimental class had Internet access.
Reported preferences for the educational technologies to be used by their instructors were
not greatly different as 93% and 85% in the experimental and control groups respectively. Both
groups preferred streaming videos to be included in grammar classes. Other examples with high
percentages included; email distribution lists, video conferencing, audio and video clips and
computer simulations. Only 48% in the experimental class chose to have PowerPoint
presentations in their class versus 82% in the control class.
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Table 9
Frequencies and Percentages of Laptops Ownership, Home Access to Internet, Preference for
Instructor Use of Educational Technologies and Student Preference for Technology between
Control and Experimental Groups
Experimental
N (%)

Control
N (%)

Question 7
Ownership of Laptop

6 (22%)

7 (26%)

Question 8
Home Access to Interne

14 (52%)

8 (30%)

Email Distribution List

25 (93%)

26 (96%)

Instant Messaging Software
(E.g., AOL, MSN)

16 (59%)

10 (37%)

Video Conferencing

22 (82%)

27 (100%)

Online Portfolios for Class
Projects

24 (89%)

20 (74%)

Audio/Video Clips, Animations, or
Slides

24 (89%)

20 (74%)

PowerPoint Presentation

13 (48%)

22 (82%)

Streaming Videos

25 (93%)

23 (85%)

Computer Simulations

27 (100%)

25 (93%)

-

1 (3.7%)

Small Amount of Technology

2 (7%)

-

Moderate Amount of Technology

4 (15%)

3 (11.1%)

Large Amount of Technology

16 (59%)

15 (55.6%)

Exclusive Use of Technology

5 (19%)

8 (29.6%)

Question 9
Preference for Instructor Use
of Educational Technologies

Question 11
Student Preference for
Technology
No Technology
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Furthermore, the majority of students in both classes preferred to have large amount of
technology in their classes as the percentage in the experimental class was 59% and 55.6% in the
control class. This showed a great interest with technology in the control class if we consider that
almost 30% of them desired to have technology exclusively as a teaching method in their class,
which was a higher percentage than the experimental group.
The survey utilized a 5-point Likert-type scale (0-4) for items 5 and 6 and a 4-point (0-3)
Likert-type scale for item 10. The results of items 5, 6 and 10 are reported on Table 10. Both
classes reported almost equal computer expertise and the same ability to apply computer for
different purposes as shown in Table 10. It was apparently due to the lack of diversity in Omani
public education. In other words, all students were Omani with almost identical backgrounds and
with the nearly same educational level. Big differences were found in items like the ability of
setting personal computers, as the experimental class students reported possessing greater
abilities (2.9>1.1). On the other hand, the control class reported greater abilities of using
computer for communication purposes and using a database system to access information as
2.9>2.4 and 1.5>0.33 indicated respectively.
Results in table 10 indicated that students in both classes wished to have online
documents and teaching materials for their classes. Experimental class students preferred to have
online lecture notes, video archives of lectures, exercises, web logs, simulations, archived
materials, areas to share files, quizzes and means to provide anonymous feedback to instructors.
They indicated that video recordings of lectures (mean= 2.52) help them retrieve classes and
refer to them as needed. They also enable them to get their assignments done especially when
exercises (mean= 2.7) and visualizations (2.63) are available online.
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Table 10
Means and Standard Deviations of Computer Expertise, Assessment of Current Computer
Abilities and Importance of Online Materials between Control and Experimental Groups

Question 5
Current Computer Ability
Question 6
Assessment of Current Ability
Setting Up a Personal Computer
Connecting a Computer to a Network
Making Decisions About Buying Hardware/Software
Creating a Website
Using Basic Operating System Features
Using a Word-Processor to Create Documents
Using Graphics or Art Packages to Create Illustrations,
Slides or Images
Using an Audio/Video Package to Create presentations
Using a Computer to Find Scholarly Information
Resources
Critically Evaluate Information from the Internet and
Other Sources
Using a Computer to Communicate With Others
Using a Spreadsheet for Computations and to Create
Charts and Graphs
Using a Database System to Set Up and Access
Information
Using Instructional Materials to Learn How to Use
New Applications or Features

Experimental
M (SD)

Control
M (SD)

2.3 (0.95)

2.3 (0.53)

2.9 (1.2)
2.2 (1.5)
2.1 (1.11)
1 (1.1)
2.4 (1)
2.3 (1.04)
1.9 (1.2)

1.1 (0.93)
2.4 (1.3)
2.8 (1.22)
1.2 (1.1)
2.4 (1.2)
2.4 (1.1)
2.0 (1.1)

2.2 (1.31)
2.63 (1.3)

2.5 (1.01)
2.96 (1.3)

1.9 (0.91)

1.8 (1.04)

2.41 (1.42)
1.7 (0.9)

2.9 (1.15)
2.04 (1.4)

0.33 (0.83)

1.5 (1.5)

2.7 (0.99)

2.3 (1.2)

1.63 (0.8)
2.4 (0.7)
2.52 (0.75)
2.7 (0.5)
1.9 (0.99)
2.3 (0.83)
2.63 (0.69)
1.9 (1.1)
2.2 (0.83)
2.5 (0.6)
0.6 (0.97)
2.4 (1.11)
2.15 (1.1)

1.8 (1.2)
1.96 (1.1)
1.93 (0.9)
2.04 (0.8)
1.93 (1.04)
2.1 (0.7)
2.0 (0.73)
1.9 (1.03)
2.15 (0.95)
2.1 (0.9)
1.3 (1.11)
1.9 (0.9)
2.5 (0.64)

1.1 (1.2)

1.7 (1.20)

Question 10
Importance of Online Materials
Course Syllabi
Lecture Notes
Video Archives of Lectures
Problem Sets or Exercises
Class Discussion Boards
Class Web Logs
Simulations or Visualizations
Links to Discipline-Related Sites
Course Reserves and Archived Materials
Area to Share Files
Opportunity to Get Feedback from Classmates
Quizzes or Surveys
Means to Provide Anonymous Feedback
to Your Instructor
Links to Departmental Research Opportunities
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On the other hand, the control group seemed to agree with the experimental group on the
importance of having online quizzes, assignments, exercises and means to provide anonymous
feedback about materials given to their instructors. In addition, they also considered having web
logs and online simulations significant to their teaching.
After all, students in the experimental class reported positive preference for technology
integration in their class, and students in the control class reported a great desire to have
technology integrated in their class. The two aforementioned observations substantiated the
second hypothesis of this research.
Hypothesis 3
H03 “Freshman students will report positive attitudes toward the use of WAI in their
Level 1 Core Course” was tested through item 12 in the technology class survey and was given
to the experimental group only. Table 11 shows means and standard deviations of the role of
technology and its effect on their attitudes. The item utilized a 4-point (0-3) Likert-type scale.
The table shows that the highest mean (2.7) was that the instructor used educational
technology and its applications effectively in their class. The second highest four mean scores
which were recorded to have equal means (2.4) were: advantages of using WAI outweighed its
disadvantages, online library resources helped them succeed in coursework, WAI helped them
control their learning experiences and WAI enabled them to have a better portfolio to show to
their future employers as an advantage and a qualification to get jobs.
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Table 11
Mean and Standard Deviation of the Role of WAI on Experimental Class Students
Role of Technology

Mean (SD)

(a) Most of the educational technologies available to me in this class have been easy to learn

1.89 (.93)

(b) Educational technology has helped me to interact with my class instructor

2.00 (.88)

(c) Educational technology in my class has resulted in prompt feedback from my instructor

2.22 (.64)

(d) Educational technology in my class has helped me ask for clarification when information
did not make sense to me
(e) Educational technology has made it easier to work with other students in the class

2.26 (.66)

(f) I will have a better portfolio to show future employers as a result of using educational
technology in my class
(g) The educational technology I have used in this class will be useful in my future career

2.37 (.69)

(h) Educational technology has made it easier for me to see how the ideas I learning class
apply to real life
(i) Educational technology in my class has helped me produce one or more versions of an
assignment before the final product
(j) Educational technology has helped me to complete assignments for my class on time

2.22 (.58)

(k) Educational technology in my class has helped me be more efficient with my study time

2.04 (.65)

(l) I was more engaged in this class that used educational technology

2.22 (.58)

(m) Educational technology has made me feel like I have control over my learning experience
in this class (e.g., through increased choices of topics, flexibility in accessing instruction
or materials, etc.)
(n) Because of educational technology, the teaching in my Core Course class was more
student-centered (i.e. involved me actively in the learning process)
(o) Because of educational technology in my Core Course classes, my instructor demanded
more work from students
(p) Because of educational technology in this class, my instructor demanded higher quality
work from students
(q) Educational technology has helped me to learn using my preferred learning style in the
class
(r) Online library resources and services have helped me succeed in my class coursework

2.07 (.73)

2.30 (.82)

1.93 (.62)
1.70 (.82)

2.37 (.63)

2.11 (.90)
.81 (1.00)
1.07 (1.07)
2.04 (.81)
2.37 (.56)

(s) In general, educational technology in this class has helped me to succeed in my
coursework
(t) The instructor in this class used educational technology effectively

2.30 (.78)

(u) The advantages gained by using educational technologies in this class outweighed the
disadvantages

2.37 (.69)
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2.70 (.54)

On the other hand, the lowest mean score (.81) students recorded in their answers was
that they did not agree their teacher asked for more homework as WAI was implemented (which
is positive in nature). They thought that responding to online resources and interacting with
questions helped them reduce the amount of homework. They also agreed that implementing
WAI did not require them to provide higher quality work to their teacher as the mean score
observed was (1.1).
In conclusion, all the statistical tables presented previously substantiated that WAI class
students showed positive attitudes toward the use of technology as 24 out of the 26 items were
around 2 mean score. Freshman students at Nizwa College of Technology who took the Core
Course using WAI demonstrated positive attitudes toward educational technology. So, the third
hypothesis was accepted.
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CHAPTER 5
Discussion of Findings, Implications, and Future Research
The purpose of chapter five is to conclude the study and to discuss the results presented
in chapter four, and to offer some implications that might help readers connect the present
research with the real world. It also brings limitations of the study and how generalization is
restricted to some extent. Finally, the chapter ends with some recommendations and suggestions
for future research of any related area of investigation.
The research design chosen to conduct the experiment was the pretest – posttest control
group design. This design compared two groups of students; control and experimental. Both
classes were given pretests as baselines to measure their initial achievement after confounding
variables were removed. Then, they had been given postests at last to find out differences
between scores which were calculated and measured through the use of the Statistical Package
for the Social Sciences (SPSS). Along with the pretests and postests, a questionnaire was given
to both classes at the end of the semester in order to respond to the second hypothesis and an
additional item in the survey was included and intended just only to the experimental class to
investiagate their experience with WAI.
Discussion of Results
The problem which urged me to conduct this research is the believed but not applied
common belief that students learn differently from one another; through different methods,
styles, and at different phases (Heming, 2008). In addition, educators as well as students assumed
that classrooms have multiple intelligences which require schools to find a way to address these
different abilities. Accordingly, if the goal then is to educate every student, schools are
challenged to create a way to move toward what is termed "student-centric" model and give

68

every student a chance to learn and interact. This research along with its theory proposed a
solution to the aforementioned problem.
As stated before in chapter one, the purpose of this research was to examine the
effectiveness of Web-assisted Instruction on students’ standardized test scores in beginning Core
Course classes at a Middle East college. To that end, I chose my workplace to conduct the
experiment. In fact, the place was Nizwa College of Technology located in the eastern side of the
town of Nizwa in the Sultanate of Oman. The experiment was conducted in the English
Language Centre as the center prepares students for their majors after they have finished four
levels of English. Actually, the experiment was implemented on level one classes and the
population composed 54 students divided equally into two classes.
The research was designed to answer three questions and respond to three hypotheses,
which emerged from the questions. Question one measured the degree of improvement from
pretest to posttest and whether Web-assisted Instruction increased freshmen’ test scores in Level
1 grammar classes. Hypothesis one postulated that Freshman students at Nizwa College of
Technology who take Core Course using WAI will have higher test scores than those in the
traditional class. Question two investigated freshman students’ perceptions and preferences of
their technology use in class and whether they gained a positive or negative attitudes of WAI in
class. The hypothesis under test was Freshman students who take Core Course class using WAI
will report a positive preference for technology integration, and freshmen students in nontechnology classes will report desire to integrate technology in their classes. The third and last
question was mainly addressed to the experimental class and how they perceived the effect of
WAI in their grammar class. It was hypothesized that Freshman students in WAI class will report
positive attitudes toward the use of WAI in their Level 1 grammar course.
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Discussion of Hypothesis I Results
In the first analysis which was conducted to find out whether there was a statistical
significant difference between the scores of the two groups, the results showed that the control
group students scored higher marks (mean= 47.81) than the experimental class students (24.44)
and it was found that the variation of scores within the control group (SD= 12.57) was less than
the other class. After the experiment had been conducted, the results demonstrated the
effectiveness of WAI, as the posttest scores of the experimental class were higher than the
control class students (69.19 > 57.70) and their scores became more homogeneous and closer
than before (SD= 10.17). Accordingly, it can be inferred that using web resources and
technology devices in teaching grammar increased the performance and the academic attainment
of students as the scores started lower but ended higher than the other class. In other words, the
degree of improvement by using technology is higher than without it.
The analyses proceeded to compare repeated means of the pretests and the posttests and
investigate whether being in a certain group affected mean scores through different time periods.
For that purpose, a Repeated Measures ANOVA test was conducted and the results showed that
group type does not affect scores (p. 083 > p. 0.05). Actually, the research design violated two
assumptions of the aforementioned test; randomization and homogeneity. Consequently, the
analyses required another test to overcome the violations, i.e., ANCOVA (Analysis of
Covariance). This test overcomes the problems of randomization and homogeneity and it also
eliminates the covariate of the pretest, i.e., differences of pretests between groups by establishing
a common baseline for all scores in both groups. It was found that group type affected scores and
being in the experimental group is more advantageous to improve achievement (p. ‹.001), which
consolidated the first hypothesis of this research.
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Some post-hoc t-tests were conducted to examine what, exactly, was statistically
significant in the interaction between groups and scores. The t-tests included: Independent
samples t-test comparing experimental and control at pre-test, independent samples t-test
comparing experimental and control at post-test, dependent samples t-test comparing pre-post for
experimental group, and dependent samples t-test comparing pre-post for control group.
Finally, the independent samples t test comparing the changes in scores between groups
was an indication of the big advancement that took place in the experimental class and which
was achieved primarily by the implementation of technology. The roles of instructors to advance
the level of students might not lead to these huge improvements because teachers in both classes
were having the same degrees and almost the same teaching experience. Additionally, both sat
together and agreed to follow the same curriculum in the same speed since both were requested
to cover certain topics for the final exams. In conclusion, the statistical tables substantiated that
technology affected students’ achievement in the experimental group and that group type
affected scores. In conclusion, the first hypothesis was accepted.
Discussion of Hypothesis 2 Results
The second part of the analyses tested whether experimental class reported a positive
preference to WAI and whether control class reported a desire to integrate WAI in their class –
which was the second hypothesis. An 11-item questionnaire was distributed to test the
hypothesis. Question 11 asked students to rate their overall preference for technology and both
experimental and control groups reported desiring a preference for a large amount or exclusive
use of technology. For their preference to the amount of technology used in the class, NONE of
the experimental class students wished to have NO technology in the class, which demonstrated
the big desire to have it in the class. Moreover, students were logical in their preference when
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they scored 59% for the large amount of technology use and 19% for its exclusive use. This high
percentage (78%) meant that they preferred technology to have the big part of the class but not
the whole class. The remaining 22% demonstrated little interest of having technology.
Questions 6 and 7 asked students to indicate whether they had a personal laptop and
access to the Internet at home, respectively. All preferences for technology use are tempered
from very few students having personal laptops or Internet access at home. Students who
expressed a preference for less technology likely lacked basic skills of handling computer
applications and they did not have laptops at home. For that observation, it was preferable at the
very beginning to get them into training orientation sessions in order to assimilate them with
other students.
In other words, students with weak computer abilities showed some degree of
technophobia and the teacher noticed them always in the back rows of the class. In the future, it
might be a good idea to train them before showing any technology and give them some tasks to
be performed in their free times in labs. If so, the degree of technophobia will decrease and they
will become more interactive in their classes. On the other hand, more than half of the students in
the control group wished large amount of technology in their class. I observed the control group
students mixed with technology students who told them about their class structure and how they
enjoyed it. Accordingly, students in the control class were very excited to have the same class as
almost 85% reported to prefer large to exclusive amount of technology in their class.
Question 9 asked students to indicate their preference for particular forms of technology.
Differences as well as similarities were noted, however, in the responses between the control and
experimental group on which forms of technology they preferred. The experimental group
identified their preferences after having taken a class that used technology whereas the control
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group preferences are based on what they would like to have in their class. Students were asked
to rate their preference for use of an email distribution list, instant messaging software (E.g.,
AOL, MSN), videoconferencing, online portfolios for class projects, audio/video clips,
animations or slides, PowerPoint presentation, streaming videos, and computer simulations.
Except video conferencing, each of these technologies was used in teaching the experimental
class.
Email distribution list. There was high preference for use of an email distribution list, as
indicated by 25 and 26 out of 27 students in experimental and control classes respectively.
Students used free web programs such as WhatsApp and Facebook to exchange messages after
creating groups at no cost, which constituted an email distribution list because it was possible to
send an email or an assignment to be seen by all list members. Actually, I observed students in
both classes being very excited to apply their technological expertise into their learning and that
required teachers and administrators to understand the great desire of students to get their world
connected to their education.
In fact, teachers might set up a Facebook page for a course subject (for example; writing)
and post a paragraph to ask students comment on the mistakes and recommend corrections for
the mistakes. This interactive way of teaching serves many purposes including; easiness of use,
acceptance by the majority, motivation and connection to real interests. A student might post his
paragraph in the WhatsApp mobile application and let others from his class comment and send
suggestions. This peer learning is very effective in education as it improves the sense of
leadership between students and supports them to be cooperative more than competitive.
Instant messaging software. The second lowest percentage of preference to technology
(59%) in the experimental class and the lowest in the control class (37%) was given to instant
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messaging software like AOL and MSN. Both percentages indicated that this kind of contacting
others has become obsolete as students relied more on Facebook and their cell phones free
applications like; WhatsApp and Viber. This fact interpreted the low percentage of responses to
emails sent by teachers to students in the college, as part of their assessment was to see how they
responded to assignments sent to their college email accounts.
The software used for messaging was similar to traditional instant messaging software
and was called Moodle. Moodle was recommended by the college Dean and decision makers in
the college as an interactive tool to send and receive assignments between students and teachers,
but it failed to achieve this purpose and recorded very low interest by teachers and a big
aloofness by students. Students considered Moodle a traditional and complicated method to
contact teachers because it required them to be physically present in labs and to follow several
steps in order to get their assignments done, along with the technical problems, which they did
not know how to manage.
In other words, the results which showed low interest in instant messaging software like;
MSN and Moodle pointed out that administrators should find another way of communication
between teachers and students that better facilitates the exchange of information between them
and which lines with their interests (WhatsApp and Facebook, if possible).
Video conferencing. In the control class, ALL students desired to have video
conferencing in their classroom, which was higher than 82% in the experimental class. I can
speculate that students in the control group believed video conferencing might give them more
opportunity to improve their communication and establish more relationships with other people
from other nations. It also might reduce travel expenses of their trips to the college especially if
the college is far from where they live. I predict that video conferencing might improve students’
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effectiveness, because a live video and a picture are more effective than a traditional lecture or
an oral description of things. For example, expected-to-be-engineer students in the control class
found it more practical and useful to show a product problem to a vendor by seeing this through
video conferencing rather than getting it demonstrated by a lecture. In fact, control class students
reported a higher preference for video conferencing because – I think – they wanted to try it as a
new educational technology, but the experimental class who scored lower (82%) showed fear
and reticence to video conferencing - which was not used in their class - because they did not
possess enough speaking skills to converse with foreigners. So, they wanted their technology to
be restricted inside the classroom. Evidently, demonstrating high preference (93%) to YouTube
streaming videos - which did not include conversation - emphasized the aforementioned fact.
It is possible that control class students favored distance learning over physical
attendance as the first saved their trips and allowed them to transform their learning from its
traditional structure to technological and more interesting formation. So, it is a good idea that
teachers include one video conference class - or more if possible - in every semester.
PowerPoint presentations. The experimental class was not very enthusiastic about
PowerPoint presentations, as less than half of them preferred to have them used in class. I
wonder if students in the experimental class preferred the slide shows to be shorter (from 5 to 7)
and I noted they responded better when the slide show was accompanied by music or animations.
These students might have felt that lecturing through slides was almost traditional and just
another form of lecture, but instead of having information written, they had them seen. In sum,
students preferred to have just one idea on each slide and almost one vivid picture or video with
bright colors between every two slides. Also, they liked it when teacher was simple in his
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presentation and when they were asked to think loudly and read behind lines. After all, they
thought that it all should be FUN.
Streaming videos. Experimental class students demonstrated a great preference for
streaming videos in their class as 25 out of 27 students desired to have it always in the class. In
fact, the streaming videos used by me were lectures given by native speakers of English who
explained the same topics that were explained before by the teacher. The videos were usually a
combination of lecturing, singing, and real life applications of topics previously being discussed
by the teacher. Students liked them because they strengthened the links between abstract ideas
and practical applications and allowed them to travel to remote places without leaving their
classroom. In addition, they enabled them to interact and engage with subjects and also retain
concepts after visualizing them.
I also noted that students were very interested in the part of the video they felt more
comfortable with. For example, some of them showed interest with motion, others with images
or sounds which indicated that the complementary nature of videos – as part of educational
technology – fulfills the diverse learning styles and individual needs of students which were
referred to in the problem of this research. Consequently, teachers might take it into
consideration to include several forms of technology in their teaching videos to better serve
different learning styles and multiple intelligences in their classrooms.
Computer simulations. Another observation was that ALL experimental class students
would like to have simulations in their class. They stated to their teacher that computer
simulations allowed them to check their understanding of the real world by modeling the lesson
structure into real life situations. They held that simulations facilitated “interactive practice” of
real-world skills and engaged them in interaction by helping them to predict the course and
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results of certain actions. Simulations, as they said, enabled them to understand why events occur
and how, it also allowed them to evaluate ideas, gain insight and finally they stimulated their
critical thinking.
Assessment of computer ability. Survey question 5 asked students to assess their overall
computer ability and question 6 asked students to rate themselves along 14 dimensions of
computer use. The experimental class students had little experience utilizing computers for their
studies. They scored higher than control class in setting up their personal computers, critically
evaluate information from the Internet and other sources, and using instructional materials to
learn how to use new applications or features. What was observed from their answers was the
low mean connected to the ability of using graphics or art packages to create illustrations, slides
or images which might be connected to their low preference for PowerPoint presentations in their
classroom.
Students might believe some of the features of computer use are quite complicated and
even simple features require some getting used to them. Also, when the teacher was presenting
the Power Point, students observed how their teacher was very dependent on the computer as he
needed to keep clicking the mouse or pressing a button to advance the slides in the presentation,
which means that a presenter should possess the basic requirements of working with computers.
As a result and how things might be connected, students in the experimental class lacked the
basics of using the simple operating system features which perhaps made them less favorable
toward PowerPoint presentations as they might be asked one day to do one in the class in front of
their colleagues. Accordingly, students should be given training sessions on how to use
computers for their classes and get some more additional lab classes in order to apply what they
trained on practical implementation.
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Importance of online materials. Survey question 10 asked students to rate their
preference for and use of 15 online materials, including course syllabi, lecture notes, class
discussion boards and blogs, and so forth. With regard to course syllabus and its possibility to be
online as an assisting tool for classes, students in both classes did not appreciate the role of or
understand the purpose of course syllabi with the experimental class rated an even lower mean of
1.6. I considered that the mismatch between classes’ modules and the syllabus focus points was
the main reason for not paying attention to syllabus during the study time. Students were mostly
surprised when they were tested that there were sudden changes in the syllabus without them
being informed. Moreover, not all teachers highlighted the importance of syllabi and how they
help students follow their progress and also there were not an effective and continuous leadership
to evaluate the scope application of syllabi in classrooms.
Consequently, I recommended college administrators to emphasize the importance of
course syllabus and ask teachers to give orientation classes at the beginning of every semester
and possibly discussing syllabus items with the students to get their feedback on its structure and
if there any suggestions they might ask for.
Going back to the research problem, it was mentioned that students in any class had
different learning styles and multiple intelligences and that they learn differently according to the
way that best suits their abilities. It was also mentioned that educators were very keen to give
every student a chance to learn and engage in the educational settings. Consequently, responses
to question 10 items reflected this fact. In other words, students scored high means for online
lecture notes (verbal/ linguistic learning style), online video archives of lectures (visual and
auditory learners), online simulations or visualizations (Tactile/ Kinesthetic Learners), online
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areas to share files (interpersonal intelligence). These materials scored 2.4, 2.5, 2.6, and 2.5
respectively, which is relatively high on a 3-point scale.
I felt satisfied with these outcomes because the study suggests that teachers can utilize
web-assisted instruction as a solution for the research problem and WAI might help educators
respond to different learning styles in classrooms. The variety of scores emphasized the point of
having different mentalities and methods of learning in one class and that it was unfair to treat,
teach, and assess them the same. As mentioned before, WAI had the benefit of presenting the
study content in hypertext formats to allow students to create a sequence of investigating the
content on his/her volition. This colossal shift from one area to another related one enables
students to control their learning (Jonassen et al., 1996). WAI also developed the values of
student individualization and voice. It enabled students to determine their content, time,
resources, feedback, and a multiple variety of media to meet their learning needs (Relan and
Gillani (1997).
What was surprising to me was the lowest score of the opportunity for students to get
feedback from classmates, which just recorded a mean of 0.6. To my understanding, Omani
students were not used to constructive criticism by other classmates due to a variety of reasons
including; the lack of diversity in their community, their misunderstanding of constructive
criticism, and the problem of self-image or esteem in front of others. First, all classes are
homogeneous in the level of English they enrolled in (level 1) and all are Omani students, so
they considered it unacceptable to be criticized by a classmate who shared the same educational
background. Second, students also might not know actually how to criticize others without
involving their feelings, which make the critique negative, and finally, the trouble with
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constructive criticism is that not all students are receptive to it and they feel either their selfesteem being shrank or the criticism is negative.
Web-assisted instruction has been suggested to enhance student self-esteem. The
increased competence Omani students will feel after mastering technology-based tasks and their
awareness of the importance and value placed upon technology within the culture of their
college, might lead to increase in students’ sense of self worth (Cotten, 2008). Evidently,
students will take pride in being able to employ the same technological devices and computerbased tools used by their teachers. They will gain the sense of empowerment behind the ability
of learning to control a computer and use it in ways associated with the real world. More
importantly, since technology is valued in the college, giving students and allowing them to
employ computers in their classes means that educators give weight to their college activities and
hence tell them a sensitive message that their work is totally important and appreciated.
The last two points worth mentioning in question 10 were the high percentages of the
importance of the availability of online problem sets or exercises (mean= 2.7) and quizzes (2.4).
These high means were recorded in both groups. In the experimental group, one can understand
that students preferred to check their understanding and apply their technology skills on other
problem sets and assignments. Being able to do so gives them more credibility towards WAI and
increases their self-worth. In addition, quizzes are often used as an incentive for students to
follow their material between exams and provide them with valuable formative feedback on what
concepts and problems they need to review (Cooper, et al., 2007). Furthermore, exercises and
quizzes enable students to assess their comprehension and identify their misconceptions.
One of the highest scores in the control group students was their preference for class web
logs (mean= 2.1). This online device was also recorded high in the experimental class (2.3). Web
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logs are ways for transferring the usual classroom activities to the cyberspace. A blog is a
website where entries are displayed in a reverse chronological order. According to students’
viewpoints in both classes, web logs substituted traditional education for autonomous learning
and enabled them to share their results with others. They also were helpful for learning
intuitively, individually, and collaboratively (Lujan-Mora & de Juana-Espinosa, 2007). Web logs
supported group learning and created a way to monitor their own learning. Students preferred
them because they were easy to setup in contrast with other technologies, and they allowed
publishing with just one click, which made them easy to create. Moreover, web logs had the
ability to reach larger audience with different educational levels and to transform education
outside the classroom. This characteristic of addressing larger audience encouraged critical
thinking and sharing ideas from diverse opinions and interests.
I concluded that web logs were very similar to WhatsApp application and this similarity
explained their interest with web logs. To put it differently, I might infer that educational
technologies should be related to students’ interests in order to render successful. Moodle failed
because it was similar to obsolete instant messaging, but web logs were preferred and succeeded
because they were similar to WhatsApp. As a result, one can predict the success or failure of
educational technologies employed in classrooms according to this inference. Stemler (1997)
emphasized that educational technology should touch a target and the learner should be given
access to elaborative or tangential material, permitting learners to apply their technological
interests and applications in order to construct their learning experience.
Discussion of Hypothesis 3 Results
Finally, the third hypothesis was tested to find out if WAI had a positive effect on
students’ attitudes. The analysis utilized item 12 in the questionnaire, which was just designed
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for the experimental group. Question 12 consisted of 21 items asking students in the
experimental class to rate their attitudes toward the technology used in the class.
Before indulging into the role of educational technology on achievement and attitude –
which is the answer for the third question in this research, it is preferable to remind ourselves
with the requirements of successful integration of technology which was discussed before in
chapter 2. By doing so, it can be judged whether responses to question 12 in table 10 are
consistent with those requirements. First of all, attention to the importance of the environment
and the system capacity should be consiedered along with adequate technological infrastructure,
including internet access in classrooms. Also, effective planning and professional competency
are to be taken into account and which include the learner, the learning environment,
professional competency, system capacity, community connections, technology capacity, and
accountability (Schacter, 1999).
In addition, there should be realistic, achievable, and effective plans which focus on the
real needs for proper teaching and planning targeted to improve skills of problem solving and
allow new instructional methods, which increase interaction between students and teachers.
Furthermore, designers of educational technology should design technology compatible with
instruction and the learning material and that both should link together (Wager, 1992). In fact,
achieving all these ends cannot be accomplished without a strong and collaborative institutional
leadership across various levels in the organization which involve all major stakeholders, such as
teachers, principals, administrators, and parents in making the decision to integrate technology in
education. Lastly, the combination of effective and efficient use of technology along with
effective teaching strategies and classrooms conducive to learning can bring about positive
change for schools which accordingly are supposed to enhance teachers' technology integration
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abilities by delivering workshops about effective technology integration (Almekhlafi &
Almeqdadi, 2010).
Referring back to the results of table 10, the highest score observed was students’ belief
that the instructor used educational technology effectively (mean= 2.7). A growing body of
evidence suggested that teachers played key roles in determining how well educational
technologies are used effectively in classrooms, and thus the degree to which technologies
improved student achievement (Gooler et. al., 2000). The NETS-T (National Educational
Technology Standards for Teachers) standards, especially when aligned with the Interstate New
Teacher Assessment and Support Consortium (INTASC) standards, is at the heart of this highereducation reform movement and is generating heightened awareness and understanding of the
significance and content of teacher standards in general and technology-integration competencies
in particular.
In examining students’ responses, I felt that students were comfortable with technology
if they saw their teacher was using it effectively. Students became more active instead of passive
because they were able to control their learning as they discovered that their teacher also
controlled his/ her class. They got encouragement to learn and acquire knowledge from the
confidence generated by teacher’s competence of using educational technology. In other words,
effectively managing classrooms educational technology activities by the teacher requires a
teacher with sound expertise of technology which helped students to meet their needs and equip
them with appropriate skills for the future (Gooler et. al., 2000).
The second highest mean score (2.4) was recorded for the importance of educational
mastering technology, which helped students to show their future employers promising
portfolios. It was apparent in the class that students gained more confidence and self-worth
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behind the increasing ability of using different technology applications and implement them in
their class subjects. As a result, they felt they were more qualified than before and were ready to
make decisions and show their future employers what forms of technology and skills they
learned in their classrooms. Strauss and Frost (1999) stated that educational technology tools
enhance learning and provide students with the needs and skills necessary for their future
careers.
The first two highest scores were so far consistent with the requirements of successful
integration of technology as research highlighted the importance of teachers’ efficiency and the
objective behind of using technology in classroom settings. The next highest responses were that
educational technology helped students to ask for clarification when information did not make
sense to them, which resulted in prompt feedback from the instructor. In addition, educational
technology made it easier for students to see how ideas apply to real life and how technology
helped them engage in class discussions.
Using technology in the class including songs and games created an informal atmosphere
between the teacher and his students. Consequently, students interacted with all songs, games,
and simulations by standing and clapping or even singing with the teacher. This informality
established a family-type classroom between all members in the class and the result was that if a
student did not understand an idea, he/ she would not be shy or embarrassed to ask for more
clarification. In other words, educational technology established friendship between the teacher
and his students. In one situation, a student asked me “Teacher! Would you please play the song
again? I want to dance.”
Another advantage of educational technology recorded high was that it shifted education
to be more student-centric and students were involved actively in the learning process. In order
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to emphasize this outcome, I would like to describe a typical class session. The class usually
started with a short PowerPoint presentation, which stimulated students to react and answer
questions and exercises without the teacher being the big talker. Next, a song was played to
clarify the points and new ideas included in the slides for which the teacher just asked one
question and allowed students to listen and respond to song questions.
Then, the teacher displayed grammatical simulations by just clicking “play” and asked
students to respond verbally to questions asked by online speakers. After that, students indulged
in online games or sometimes class games, which aimed at checking their understanding for the
class subjects. Finally, students were given online reference materials to consolidate what had
been explained and which enabled them to answer and get feedback for their wrong answers.
From the class structure shown above, it was noted that class with educational technology
became more student-centric and the teacher talked very little and worked as a facilitator for
activities. “Technology can be designed to provide adaptive learning and assessment experiences
for students. Most important to student-centered learning, technology can enable outcomes that
vary based on student strengths, interests, and previous performance” (Moeller & Reitzes, 2011,
p.7). Apparently, educational technology changed the roles for both students and teacher.
Students became more responsible learners and worked to develop their unique academic
interests, and to professionally produce authentic and quality work which demonstrated their
learning.
Additionally, two important high scores for the role of educational technology were its
effect to make it easier for teamwork and the availability of different teaching styles from which
students can pick a style that best matched their learning styles. In the class, I observed that
students were asking each other about the information being given and they did not refer to the
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teacher for their answers. It was due to the nature of informality and the ease of communication
between students. Moreover, students showed different interests to class materials and different
teaching styles as they paid attention to one style and focused on its content more than others.
For example, some students demonstrated an interest with video illustrations being presented by
native speakers because they could ask their teacher to stop the video and rewind it or play it
again. Other students emphasized PowerPoint slides more, which enabled them to attach pictures
with words and which helped them memorize more efficiently.
After all, one-size-fits-all principle does not line with educational technology because the
latter makes it available for students to learn according to their preferred learning style and allow
them to engage more actively with the teacher and with other classmates. Educational technology
seems to fulfill the needs of multiple intelligences in classrooms and encourage decision makers
to take more actions to improve the educational settings.
Results of Study and Disruptive Innovation Theory
Due to the fact that research about instructional technology and the use of internet in
teaching is very limited, I intended to choose a theory which investigates whether this new trend
of teaching is disruptive to traditional teaching in Oman or a change which might emerge slowly
but effectively. Consequently, the theory chosen to answer these questions was called Disruptive
Innovation Theory. This theory explains how organizations fail or succeed in creating
innovations and predicts how organizations struggle with adopting certain innovations. The term
disruptive innovation first appeared in the 1997 best-seller The Innovator’s Dilemma book by
Harvard Business School professor Clayton Christensen which was eventually turned to be a
theory especially in business and technology.
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The literature of the study was intended to cooperate with the theory of the study. First, I
began with a historical background which explained how technology was first introduced in
teaching and how was the implementation of technology succeeded in certain areas but failed in
other areas. It also introduced part of the conflict which took place between traditional and
innovative industry and the struggle of survival between them. The second part of the literature
review examined the requirements for WAI successful integration and what are the obtacles to its
integration – which was the third part. A closer look at the theory helps us identify these
requirements and limit the impediments which might hinder its application. At last, the
optimistic part of the theory explained its positive influence on industries and education which
was also applied to classroom teaching. Therefore, literature review ended with some benefits
and positive influence of WAI in classroom teaching in case that disruptive theory is applied
accurately. It showed how teaching became student-centered and how teachers became more
satisfied with students’ achievements which are the main objectives of the theory.
Results of the study were in line with the theory which was used to interpret them. First,
it was mentioned in the discussion of the principles of Disruptive Innovations Theory that
initially WAI might be not as good as traditional system of teaching since its beginning may face
problems of resistance and rejection, but it extends its benefits to students who, for one reason or
another, are at risk or under achievement. Students can be compared with non-consumers in the
business market. And, if this category of students (non-consumers of traditional teaching)
improved, disruptive innovations become good enough to handle more students and more
complicated courses until all students are engaged in its use.
In the long term, technology-infused instruction becomes the norm and lecture-based,
teacher-centered traditional instruction is abandoned (C. M. Christensen & Horn, 2008). In other
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words, smart students in traditional teaching are consumers for that kind of teaching, but lowachievement students are the non-consumers. With the aid of technolgy and web-assisted
instruction, non-consumer students will improve and demonstarte more significant advancement
than traditional teaching consumer students. A closer look at the pretest scores and posttest
scores support this conclusion. (see Table 12).
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Table 12
Degrees of Improvement Between Pretest and Posttest Scores in the Experimental Class

Pretest Scores

Posttest Scores

Degrees of Improvement

24

63

39

*2

61

59

24

69

45

55

81

26

24

49

25

20

64

44

27

69

42

*14

68

54

21

65

35

*9

65

56

*12

60

48

*8

62

54

*10

64

54

*9

79

70

*14

68

54

33

72

39

*1

57

56

*12

59

47

*11

66

55

*8

80

72

63

92

29

40

62

22

35

70

35

35

75

40

61

87

26

51

89

38

37

72

35
89

Results in table 12 indicated that the lowest scorers in the pretests (2, 14, 9, 12, 8, 10, 9,
14, 1, 12, 11, 8) – which are marked by asterisks – demonstrated the highest degrees of
improvement in the class, which were (59, 54, 56, 48, 54, 54, 70, 54, 56, 47, 55, 72) respectively.
Statistically, the most prominent result was the improvement from 8 (pretest) to 80 (posttest).
Consistent with the theory of this research, results of table 12 indicated that web-assisted
instruction provided low achievers an excellent opportunity to improve themselves and empower
their abilities in a different style, which might be considered – according to their results – the
best learning style available to them to advance and improve their academic excellence.
Moreover, the theory postulated that consumers of traditional teaching and who scored
high scores will admire the way non consumers proved themselves in an easy and simple way. It
was the way that enabled low-scoring students to utilize technology aids and employ it to build
more interpersonal relationships with others (Osguthorpe & Graham, 2003). In other words, lowscoring students started weak academically, but ended excellent academically and socially – two
values always emphasized by educators.
In the general sense of the theory, the results for question 1 of this research showed the
control group students scored higher than the experimental students in the pretest. And if we
assume that experimental class students were the non-consumers compared to consumer students
in the control class, then analyses should indicate that experimental students scored higher in the
posttest, which is what happened. Degrees of improvement between classes highlighted the
effectiveness of WAI in the advancement of students’ academic attainment and that achievement
by using technology is higher than without it.
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Furthermore, the theory supposed that disruptive innovations may cause some kind of
initial turbulence to any established institution, but later changes become more assimilated to the
system. It proposed that innovations might start from the low end and compete with the nonconsumption (low achievement students in this situation). They start slowly and improve
gradually until recognized by a large group of students and administrators. In evidence, I faced
many barriers conducting his research due to a variety of reasons. Administrators were
concerned that WAI might disrupt a system that has been established for decades and feared the
comparisons that might take place between teachers’ styles. They were afraid the WAI classes
deviated from the course content and delivery plans assigned for level 1 students, especially the
fact that final exams were common for all sections.
After WAI was applied and mid and final exams were conducted, WAI classes were
externally around the range with other classes in their improvement. In addition, I made a
presentation about “WAI as a Tool for Achieving Differentiated Instruction” in March 2012 for
the college’s administrators and instructors. The presentation was an excellent opportunity for
me to highlight the advantages of WAI on students’ learning and what the structure of classes
was. Administrators and other teachers were interested and the degree of fear was relieved. Then,
I discovered that the centre Head had ordered technicians to install ceiling-mounted data
projectors in 20 classes out of 40 classes. After that, he recommended all teachers to employ
technology in their classes using the multimedia tools available with technicians.
The above-mentioned changes demonstrated in a way that people started adopting WAI
but indirectly and without referring to others the actual reasons behind these changes. In fact,
Green and Gilbert (1995) in their Implementation Cycle research, ranked this stage as the first
stage (stage 0) which starts with some planning, investigation, whether the new technology helps
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doing the work better and faster, and experimentation. In another study, Rogers (1983) proposed
five categories that contribute to the scenario of technology integration. The situation in my
study was an example of the first stage when people were willing to accept and experience the
new technology (the innovators) who make up 3% of faculty, and the second stage when the
early adopters who are the first risk takers come and make up 10% of faculty. The changes
proposed that WAI started integrating into the system indirectly with taking for granted that
traditional teaching remained the main medium of instruction, which is constant with theory
postulation.
Finally, the theory assumed that WAI improved the delivery of self-paced learning and
the individual discovery of knowledge. It also concentrated on the importance of technology to
create a spirit of teamwork and the ccoperative contribution to learning outcomes. It asserted that
WAI was a method to individualize learning and address multiple intelligences in the class.
Actually, responses to hypotheses 2 and 3 emphasized these postulations. Students showed a
great willingness to integrate technology in their class as it guaranteed the achievement of all
aforementioned skills.
In conclusion, I was not able to determine initially whether WAI was disruptive or not,
because it might not be apparent whether an innovation is disruptive until long after it had been
implemented. In other words, the analysis of disruptive innovations is one of the big challenges
for the theory because the focus on which we judge is the impact on learning outcomes (Oslo
Manual, 2005). It was not possible to me to infer the disruptive nature of WAI until at least one
year passed since the beginning of its implementation.
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Implications of Study
As a researcher, I noticed that the invariability of college community - mainly students was a motivation to take cultural differences between Oman and other countries into
consideration. In fact, a pilot study for the pretest was not conducted because I thought that
pretests were very similar to the regular exams prepared by the college which were previously
validated by the Ministry of Manpower in the country. Among the differences I found was the
estimation of course syllabi which were updated periodically by coordinators and which created
big confusion to lecturers and students. The latter seemed to underestimate the importance of
course syllabi because they had not been used by teachers.
On the other hand, there were other examples when students appreciated the use of some
applications which conformed to their interests. For example, it became widespread that most
students possessed smart phones in the class which compensated for the shortage of owning
laptops. It can be implied that even technology is moving from computer-based to internet-based,
and that internet resources are richer in content. Students usually consulted their dictionaries and
videos in their phones in order to find answers to questions. As a result, it might be better if
classes were formed to employ educational technology along with smart phone applications. This
combination admired students from other classes - who were watching my class – to have the
same structure in their classes.
As for the scores of the pretest and the posttest, I was happy to find out that the lowest
scorers in the pretest from the experimental class were the biggest achievers in the posttest. It can
be implied that the technology used was contemporary to the modern technology utilized by
students. For example, YouTube videos were not different from Facebook videos in their pages
and web logs were not far from WhatsApp in their cell phones. Consequently, it is important
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when including technology for teaching to reassure that it meets their interests and be simple in
order for low achieving students to get assimilated with the big achievers.

Limitations and Suggestions for Future Research
It was stated before that one of the limitations of this research is non-randomization. This
was due to the fact that the center assigned levels to teachers and designed timetables of subjects
to every teacher which included all four skills. The non-randomization part was when I chose
grammar subject and specific sections to conduct his research. This restricted generalization of
results. Moreover, the size of population might be another limitation to the study and future
research may include more than two sections to generalize the results on bigger populations. In
addition, students of both classes might mix in their breaks and experimental students told
control students the technological applications which were used in their class. It might happen
that control students complained to their instructor and urged him to imitate the experience of
technology in their class as a response to his students’ desires.
Another limitation for the study was the diverse technological backgrounds of students in
both classes. In other words, a technology expert student might achieve high score and state great
preference to integrate technology in his class depending on his experience and not because he
feels it could help him achieve better gardes. On the other hand, a smart student might be
technology novice and achieve very low scores because he cannot integrate technology into his
assignments and tests.
Future research might include more sections for the experiment to provide more validity
to research outcomes. In addition, researchers might choose more diverse population samples
from different backgrounds to conduct his study and to include equal proportions of males and
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females. Indeed, researchers might look for place where English is taught to international
students from different countries. And to overcome the problem of different technological
abilities, researchers might screen students into different sections according to their technology
expertise and then conduct the experiment accordingly. Finally, researchers should find a way to
ensure non mixing of students. It might be a solution to have the experiment in one school and
the control group in another school.
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APPENDIX A
Pretest/Posttest
I.

Fill in the blank with the SINGULAR or PLURAL NOUN that fits the sentence.
(8 marks)

1. One of the

in my aerobics class likes to groan when she is tired.

(woman, women)
2. Each

that the dentist removes will hurt a lot. (tooth, teeth)

3. How many

will attend the benefit concert? (person, people)

4. My parents have three grown
5. These

living in their house. (child, children)

look beautiful in the green vase. (flower, flowers)

6. Several of the

of the jury concluded that the defendant was not guilty.

(member, members)
7. A

ran across the room while the couple ate a candlelight dinner.

(mouse, mice)
8. Many scary

have similar plots. (movie,

movies)
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II.

Complete the conversations. Write the letter of the correct phrase in the blank space.
( 8 marks)
a.
b.
c.
d.
e.
f.
g.
h.

borrow mine
called their house
forget your keys
has her father’s
hers is
hurt his shoulder
it’s Margaret
have yours

1. A: The baby looks just like your husband!
B: Yes, she does. She _________________ nose and chin.
2. A: I forgot my dictionary!
B: Here. You can ______________.
3. A: Kim has so many problems.
B: Everybody has problems. I have mine and you ______________.
4. A: I’m leaving now.
B: Have a nice day. And don’t _____________________________.
5. A: Whose cell phone is this?
B: I think ____________________________.
6. A: Is this your mother’s jacket?
B: No, it isn’t. This one is black, but _____________________ blue.
7. A: Where’s Johnson? Isn’t he playing in the game today?
B: He can’t play. He ________________________ in the game last week.
8. A: Did you talk to Toshi or Yoko?
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B: No. I _________________________ several times, but nobody answered.

III.

Choose the correct preposition to complete the sentence.

( 10 marks)

1.

I am standing (in the middle of, in front of)

the door.

2.

The book is (outside, on top of)

the table.

3.

Jenny sits (in the middle of, beside)

me in class.

4.

Carlos lives (at, on)

5.

My car keys are (inside, around)

6.

Nick has a house (below, in)

7.

Manny’s job with a cosmetic industry takes him (outside, far away from)

Maple Street.
the car.
Miami Lakes.

home.
8.

Don’t look (behind, between)

9.

We need to be (on, at)

10.

Who sits (inside, in back of)

you. Someone is coming.
the airport by five this afternoon.
you in the

grammar class?
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IV.

Rewrite the sentences with the correct verb form.

1. Ms. Cohen have a red bicycle.
__________________________________________

2. Dr. Cheska come to school by bus.
___________________________________________

3. Yvonne and Phoebe talks a lot during study hour.
____________________________________________

4. Does Mr. George rides a scooter?
____________________________________________

5. Arizona and Hanan eats dinner in the cafeteria
___________________________________________

6. The students doesn’t studies every night.
________________________________________

7. I waits for the bus on the corner.
_______________________________________________

8. Do you likes pizza?
_________________________________________________
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( 10 marks)

9. Where do Mr. George live?
____________________________________________________

10. Tom doesn’t buys a new book every week.
______________________________________
V.
Complete the following sentences. Use PRONOUNS. (Object or
Subject). ( 24 marks)

1. My brother has a new girlfriend.

He

loves

her

a lot.
(my brother)

(a new girlfriend)

2. A: Do you know Jenny and Helen?
B: Yes, I do. _______ are very nice to __________. ____________ always play
together.
(Jenny and Helen)

(I)

(Jenny, Helen, and I)

3. A: Is Ivan in 5th grade with Juan Felipe and Nicolas?
B: Yes, ___________ is. ____________ studies with ______________.
(Ivan)

(Ivan)

(Juan Felipe and Nicolas)

4. A: Does your father work in an office?
B: Yes, __________ is. _________ is very beautiful. Perfect for ___________.
(my father)

(the office)

(my father)

5. A: Are you and Camilio on the ping-pong team with Daniela?
B: Yes, _____________ are. _____________ plays very well and always helps
_____________.
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6. A: Do the students of 3rd grade have classes with Gloria, the math teacher?
B: No, ___________ don’t. _____________ has classes only with 4th and 5th
grades.

7. A: Do you and your friends like the music teacher?
B: Yes, ____________ do. _____________ is very nice and always teaches new
songs to _____________.

8. A: Who is the basketball teacher for the 5th graders?
B: Richard.
A: Do ____________ like ______________?
B: Yes. ____________ do. And _____________ say that _____________ is very
nice. But sometimes _____________ has to be very strict with
______________

VI.

Fill in the lines using this, that, these, or those.

( 10 marks)

1.

I am holding an antique vase. _______ vase is very expensive.

2.

My sister is at her house, and I am at my house. She just bought a new
house. _____ house was a good bargain.

3.

I am standing on a chair because I am afraid. Across the room there is
a mouse on the floor. I hope _______ mouse leaves soon. I am afraid of
mice.

4.

I am cleaning some old coins that my father gave me.
_______ coins have been in our family for three generations.
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5.

I am cutting one of my trees. _______ tree is called a mango tree.

6.

There are three children swimming in my pool. I am inside the house
watching them through the window. _______ children are my nieces
and nephews.

7.

My sister is eating some French fries. I am sitting on one side of the
table, and she is sitting on the other side. _______ French fries smell
good, but I am on a diet.

8.

My husband is out in our garden working while I am cleaning the
floor. _______ garden is his favorite place to spend time.

9.

My mom just gave me a beautiful necklace. I told her, "I can't accept
_______ gift. It is too expensive."

10.

Carol's boyfriend just surprised her with some airline tickets for
vacation. _______ tickets made her very happy.

VII.

Using the forms of the verb “be” given below, fill in the blanks
appropriately. Some forms are used more than once.
( 10 marks)

to be

is

am

are

were

1.

Where

my English class?

2.

There

many international students in this class.

3.

I

very happy at this school.
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was

4.

All the teachers

5.

Mary

6.

helpful and nice.
sick yesterday.

you at work until 6 tonight?

7.

My friends

8.

The instructions _____ not very clear to me.

9.

Last semester, Paul

10.

in Washington, D.C. two days ago.

always late to class.

he late this semester also?

VIII. Complete the sentences with (the) or (a) or (an).

( 20 marks)

1. Look at what I have on my desk. I have ___________ pen and ___________
marker.
___________ pen is red. ___________ marker is blue.
2. A: Please, describe what your bedroom looks like.
B: OK. There is ___________ bed of course, and there is also ___________
window. I have ___________ poster, ___________ closet, ___________
bookshelf, and ___________ desk.
A: Where is everything?
B: Well… ___________ desk is next to ___________ bedroom door, and
___________ closet is on __________ other side. ___________ poster is
above ___________ bed, which is in front of ___________ window that I
always leave open because there is ___________ bird that likes to stand on
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___________ bookshelf to sing. But it always gets it dirty it and
___________ desk as well!
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APPENDIX B
Student Survey in Non-Technology Class

Educational Technology Survey
About You
1. What is your age? ______
2. What is your gender?

Male

Female

3. What is your major? ____________________
4. What is your ethnicity?
Arab

Afro-Arabian,

Persians

South Asian (Indian, Pakistani, Sri Lankan, Bangladeshi)

European

Your Use of Technology
5. How would you rate your current expertise as a computer user? Circle number.
0
Don’t use

1
Beginner

2
Intermediate

3
Advanced

4
Expert

6. How would you rate your current ability in each of the following areas?
Never tried

Beginner

Intermediate

Advanced

Expert

a) Set up a personal computer

0

1

2

3

4

b) Connect a computer
to a network
computer

0

1

2

3

4

c) Make informed decisions
decisions about buying
hardware/software

0

1

2

3

4

d) Create a website

0

1

2

3

4

e) Use basic operating system features

0

1

2

3

4
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Never tried

Beginner

Intermediate

Advanced

Expert

4

f) Use a word-processor to create
documents with text and illustrations

0

1

2

3

g) Use a graphics or art package to create
illustrations, slides, or images
h) Use an Audio/Video package to create
or enhance presentations or features

0

1

2

3

4

0

1

2

3

4

i) Use a computer to find scholarly
information and resources

0

1

2

3

4

j) Critically evaluate information from the
Internet and other sources

0

1

2

3

4

k) Use a computer to communicate with
others

0

1

2

3

4

l) Use a spreadsheet for computations
And to create charts and graphs

0

1

2

3

4

m) Use a database system to set up and
Access information

0

1

2

3

4

n) Use instructional materials to learn
how to use new applications or features

0

1

2

3

4

o) Other
(specify):
o)
Others:
(specify)______________________

7. Do you have a laptop?

Yes

No

8. Do you have access to internet at home?

Yes

No

9. Which of the following educational technologies would you like instructors to use in your
courses? (Check all that apply.)
a) Email distribution list

f) PowerPoint presentations

b) Instant messaging software (e.g., AOL, MSN)

g) Streaming videos

c) Video conferencing

h) Computer simulations

d) Online portfolios for class projects or your work

i) Other (specify):

e) Audio/video clips, animation, or slides

_________________________________
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10. How important is it to have each of the following available online for your courses?
Not

Somewhat

Very

Extremely

Important
Important
Important
10. How important is it to have each of the following Important
available online
for your
courses?

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
l)
m)
n)
o)

Course syllabi
Lecture notes
Video archives of lectures
Problem sets or exercises
Class discussion boards
Class Web logs
Simulations or visualizations
Links to discipline-related sites
Course reserves and other archived materials
Area to share files
Opportunity to get feedback from classmates on
Quizzes or surveys
coursework
Means to provide anonymous feedback to your instructor
Links to departmental research opportunities
Other (specify):

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

11. Which of the following best describes your preference with regard to the use of
educational technology in your courses?(Mark only one)
I prefer taking courses that use no educational technology.
I prefer taking courses that use a small amount of technology (e.g., email to instructors and
PowerPoint in class).
I prefer taking courses that use a moderate amount of technology (e.g., email, online discussions,
PowerPoint presentations, some online activities or content).
I prefer taking courses that use a large amount of technology (e.g., online discussions, class
lecture notes online, computer simulations, PowerPoint presentations, streaming video or audio,
etc.).
I prefer taking courses that use technology exclusively (i.e., are entirely online with no required
face-to-face interactions).
No preference.
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APPENDIX C
Student Survey in WAI Class

Educational Technology Survey
About You
1. What is your age? ______
2. What is your gender?

Male

Female

3. What is your major? ____________________
4. What is your ethnicity?
Arab

Afro-Arabian,

Persians

South Asian (Indian, Pakistani, Sri Lankan, Bangladeshi)

European

Your Use of Technology
5. How would you rate your current expertise as a computer user? Circle number.
0
Don’t use

1
Beginner

2
Intermediate

3
Advanced

4
Expert

6. How would you rate your current ability in each of the following areas?
Never tried

Beginner

Intermediate

Advanced

Expert

a) Set up a personal computer

0

1

2

3

4

b) Connect a computer
to a network
computer

0

1

2

3

4

c) Make informed decisions
decisions about buying
hardware/software

0

1

2

3

4

d) Create a website

0

1

2

3

4

e) Use basic operating system features

0

1

2

3

4

f) Use a word-processor to create
documents with text and illustrations

0

1

2

3

4
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Never tried

Beginner

Intermediate

Advanced

0

1

2

3

4

0

1

2

3

4

i) Use a computer to find scholarly
information and resources

0

1

2

3

4

j) Critically evaluate information from the
Internet and other sources

0

1

2

3

4

k) Use a computer to communicate with
others

0

1

2

3

4

l) Use a spreadsheet for computations
And to create charts and graphs

0

1

2

3

4

m) Use a database system to set up and
Access information

0

1

2

3

4

n) Use instructional materials to learn
how to use new applications or features

0

1

2

3

4

g) Use a graphics or art package to create
illustrations, slides, or images
h) Use an Audio/Video package to create
or enhance presentations or features

Expert

o) Other
(specify):
o)
Others:
(specify)______________________

7. Do you have a laptop?

Yes

No

8. Do you have access to internet at home?

Yes

No

9. Which of the following educational technologies would you like instructors to use in your
courses? (Check all that apply.)
a) Email distribution list

f) PowerPoint presentations

b) Instant messaging software (e.g., AOL, MSN)

g) Streaming videos

c) Video conferencing

h) Computer simulations

d) Online portfolios for class projects or your work

i) Other (specify):

e) Audio/video clips, animation, or slides

_________________________________
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10. How important is it to have each of the following available online for your courses?
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
l)
m)
n)
o)

Course syllabi
Lecture notes
Video archives of lectures
Problem sets or exercises
Class discussion boards
Class Web logs
Simulations or visualizations
Links to discipline-related sites
Course reserves and other archived materials
Area to share files
Opportunity to get feedback from classmates on
Quizzes or surveys
coursework
Means to provide anonymous feedback to your instructor
Links to departmental research opportunities
Other (specify):

Not
Important

Somewhat
Important

Very
Important

Extremely
Important

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

11. Which of the following best describes your preference with regard to the use of
educational technology in your courses?(Mark only one)
I prefer taking courses that use no educational technology.
I prefer taking courses that use a small amount of technology (e.g., email to instructors and
PowerPoint in class).
I prefer taking courses that use a moderate amount of technology (e.g., email, online discussions,
PowerPoint presentations, some online activities or content).
I prefer taking courses that use a large amount of technology (e.g., online discussions, class
lecture notes online, computer simulations, PowerPoint presentations, streaming video or audio,
etc.).
I prefer taking courses that use technology exclusively (i.e., are entirely online with no required
face-to-face interactions).
No preference.
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12. Please rate each of the following statements about the role educational technology has
played in your learning experiences in Core Course class.
Strongly
disagree

Disagree

Agree

Strongly
agree

Most of the educational technologies available to mien
this class have been easy to learn

0

1

2

3

Educational technology has helped me to interact with
my class instructor
c) Educational technology in my class has resulted in
prompt feedback from my instructor

0

1

2

3

0

1

2

3

d)

0

1

2

3

Educational technology has made it easier to work with
other students in the class
f) I will have a better portfolio to show future employers
as a result of using educational technology in my class

0

1

2

3

0

1

2

3

g)

0

1

2

3

Educational technology has made it easier for me to
see how the ideas I learn in class apply to real life
i) Educational technology in my class has helped me
produce one or more versions of an assignment before
the final product
j) Educational technology has helped me to complete
assignments for my class on time
k) Educational technology in my class has helped me be
more efficient with my study time

0

1

2

3

0

1

2

3

0

1

2

3

0

1

2

3

l)

0

1

2

3

0

1

2

3

0

1

2

3

0

1

2

3

a)

b)

Educational technology in my class has helped me ask
for clarification when information did not make sense
to me

e)

The educational technology I have used in this class
will be useful in my future career

h)

I was more engaged in this class that used educational
technology

m)

Educational technology has made me feel like I have
control over my learning experience in this class (e.g.,
through increased choices of topics, flexibility in
accessing instructions or materials, etc.)
n) Because of educational technology, the teaching in my
Core Course class was more student-centered (i.e.
involved me actively in the learning process)
o) Because of educational technology in my Core Course
classes, my instructor demanded more work from
students
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p)

Because of educational technology in this class, my
instructor demanded higher quality work from students

0

1

2

3

q)

Educational technology has helped me to learn using
my preferred learning style in the class

0

1

2

3

r)

Online library resources and services have helped me
succeed in my class coursework

0

1

2

3

s)

In general, educational technology in this class has
helped me to succeed in my coursework

0

1

2

3

t)

The instructor in this class used educational technology
effectively

0

1

2

3

u)

The advantages gained by using educational
technologies in this class outweighed the disadvantages

0

1

2

3
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APPENDIX D
Understanding and using English grammar interactive software: Course Outline

Introduction
1) Overview of Verb Tenses
1 Overview of Verb Tenses: Chapter Contents
2) Present and Past, Simple and Progressive
2 Present and Past, Simple and Progressive: Chapter Contents
2 Present and Past, Simple and Progressive: Chapter Test
3) Perfect and Perfect Progressive Tenses
3 Perfect and Perfect Progressive Tenses: Chapter Contents
3 Perfect and Perfect Progressive Tenses: Chapter Test
4) Future Time
4 Future Time: Chapter Contents
4 Future Time: Chapter Test
5) Adverb Clauses of Time and Review of Verb Tenses
5 Adverb Clauses of Time and Review of Verb Tenses: Chapter Contents
5 Adverb Clauses of Time and Review of Verb Tenses: Chapter Test
6) Subject-Verb Agreement
6 Subject-Verb Agreement: Chapter Contents
6 Subject-Verb Agreement: Chapter Test
7) Nouns
7 Nouns: Chapter Contents
7 Nouns: Chapter Test
8) Pronouns
8 Pronouns: Chapter Contents
8 Pronouns: Chapter Test
9) Modals, Part 1
9 Modals, Part 1: Chapter Contents
9 Modals, Part 1: Chapter Test
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10) Modals, Part 2
10 Modals, Part 2: Chapter Contents
10 Modals, Part 2: Chapter Test
11) The Passive
11 The Passive: Chapter Contents
11 The Passive: Chapter Test
12) Noun Clauses
12 Noun Clauses: Chapter Contents
12 Noun Clauses: Chapter Test
13) Adjective Clauses
13 Adjective Clauses: Chapter Contents
13 Adjective Clauses: Chapter Test
14) Gerunds and Infinitives, Part 1
14 Gerunds and Infinitives, Part 1: Chapter Contents
14 Gerunds and Infinitives, Part 1: Chapter Test
15) Gerunds and Infinitives, Part 2
15 Gerunds and Infinitives, Part 2: Chapter Contents
15 Gerunds and Infinitives, Part 2: Chapter Test
16) Coordinating Conjunctions
16 Coordinating Conjunctions: Chapter Contents
16 Coordinating Conjunctions: Chapter Test
17) Adverb Clauses
17 Adverb Clauses: Chapter Contents
17 Adverb Clauses: Chapter Test
18) Reduction of Adverb Clauses to Modifying Adverbial Phrases
18 Reduction of Adverb Clauses to Modifying Adverbial Phrases: Chapter Contents
18 Reduction of Adverb Clauses to Modifying Adverbial Phrases: Chapter Test
19) Connectives That Express Cause and Effect, Contrast, and Condition
19 Connectives That Express Cause and Effect, Contrast, and Condition: Chapter Contents
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19 Connectives That Express Cause and Effect, Contrast, and Condition: Chapter Test

20) Conditional Sentences and Wishes
20 Conditional Sentences and Wishes: Chapter Contents
20 Conditional Sentences and Wishes: Chapter Test
A Basic Grammar Terminology
B Questions
C Contractions
D Negatives
E Preposition Combinations
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APPENDIX E
Student Consent Form

Dear Core Course student:
Purpose: You are invited to participate in a study which aims at investigating the relationship
between integrating technology in classrooms and its effect on students’ achievements in Nizwa
College of Technology in Oman. The researcher intends to determine if technology use increases
achievement and how it might be integrated in other courses. This study also seeks to explore
students’ perceptions about technology and the way they believe it can be used to enhance their
learning experience.
Participant Selection: You were selected as a possible participant in this study because you are
a student in Core Course, a required freshman course. Approximately 55 freshman students in 2
classes will be asked to participate in the study.
Explanation of Procedures: At the beginning of your Core Course class, you will be asked to
take a pre-test and then at the end of the class you will be asked to complete a posttest and a
survey. The pretests and posttests will take about 50 minutes to complete and the survey should
take 40 to 50 minutes to complete.
Discomfort/Risks: You are encouraged to be open and honest in your responses on the survey
and to do your best on the pre-test and post-test. The study is designed to provide feedback that
will assist the researcher in his study and your test results will not affect your grade in the class.
There are no risks anticipated.
Benefits: The research will be conducted in Nizwa College of Technology in Oman. Results of
the study might be used by Nizwa College of Technology instructors to continue to improve
students’ achievements in Core Course classes and then apply technology in other classes.
Confidentiality: Any information obtained in this study in which you can be identified will
remain confidential and will be disclosed only with your permission.
Refusal/Withdrawal: Participation in this study is entirely voluntary. Your decision whether or
not to participate will not affect your future relations with Wichita State University or Nizwa
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College of Technology. If you agree to participate in this study, you are free to withdraw from
the study at any time without penalty.

Contact: If you have any questions about this research, you can contact me at: Mohammad B.
Mustafa (angelic_mohd@yahoo.com) at 93252054 or my advisor, Dr. Jean Patterson at 316-9786392. If you have questions pertaining to your rights as a research subject, or about researchrelated injury, you can contact the Office of Research Administration at Wichita State
University, Wichita, KS 67260-0007, telephone (316) 978-3285.
You are under no obligation to participate in this study. Your signature indicates that you have
read the information provided above and have voluntarily decided to participate.

You will be given a copy of this consent form to keep.
________________________________________________
Signature of Subject
________________________________________________
Witness Signature
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