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Abstract-Technology has changed the way we teach and
the way we learn. Many learning theories can be used to
apply and integrate this technology more effectively.
There is a close relationship between technology and
constructivism, the implementation of each one
benefiting the other. Constructivism states that learning
takes place in contexts, while technology refers to the
designs and environments that engage learners. Recent
efforts to integrate technology in the classroom have
been within the context of a constructivist framework.
The purpose of this paper is to examine the definition of
constructivism, incorporating technology into the
classroom, successful technology integration into the
classroom, factors contributing to teachers’ use of
technology, role of technology in a constructivist
classroom, teacher’s use of learning theories to enable
more effective use of technology, learning with
technology: constructivist perspective, and
constructivism as a framework for educational
technology. This paper explains whether technology by
itself can make the education process more effective or
if technology needs an appropriate instructional theory
to indicate its positive effect on the learner.

Index Terms - Technology, Definition, Role,
Constructivism, Benefits, Factors, Learning Theory

I. INTRODUCTION

While technology provides many new opportunities
for issues like learning styles, student-centered
instruction and promotion of higher-level thinking, the
teacher’s attitudes and beliefs often stop them from fully
integrating technology into their course design [1]. This
hesitation leads to technology being used as a substitute
for other tools in their traditional teaching styles instead
of as a new approach to instruction [2]. Many factors
appeal to teachers to use computer technology in their
classrooms.

These factors include computer self-efficacy, personal
technology use, positive teacher attitudes and beliefs
towards technology and access to professional
development in the computer technology area. All of
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these are significant in motivating teachers to use
technology. However, using technology in the classroom
by itself is not effective unless teachers have a theory to
model their instruction with.

In order to understand the potential of technology
implementation in increasing the teaching-learning
process, the effect of constructivism on classroom
practices has been studied by many researchers [3], [4].
There is a close relationship between technologies and
constructivism, the implementation of each one
benefiting the other. According to [5], constructivism is
both a philosophical and psychological approach based
on social cognitivism that assumes that persons,
behaviors and environments interact in reciprocal
fashion. Constructivism states that learning happens in
contexts and that learners form much of what they learn
and understand as a function of their experiences in
situation.

Technology is the designs and environments that
engage learners. The focus of both constructivism and
technology is on the creation of learning environments.
These learning environments are as the contexts in
which knowledge-building tools and the means to create
and manipulate artifacts of understanding are provided
through which learners work together and support each
other as they use a variety of tools and learning
resources in their pursuit of learning goals and problem-
solving activities [6]. In this paper, the researchers
explain the benefits of the incorporation of technology
into the classroom, elaborate successful technology
integration into the classroom, discuss factors
contributing to teachers’ use of technology, state
teacher’s use of learning theories, examine
constructivist perspective, and investigate
constructivism as a framework for educational
technology.

I1. DEFINITION OF CONSTRUCTIVISM

Constructivism is defined as the philosophical
position which holds that any so-called reality is the
mental construction of those who believe they have
discovered and investigated it [7]. From this perspective,
learning is understood to be a self-regulated process of
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resolving inner conflicts that become apparent through
concrete experience, discussion, and reflection [8].
According to [9], constructivism acknowledges that
learning is an active and socially dependent construction
unrestricted by age or developmental stage, but
emphasizes the need to engage students in the design
and/or actual construction of personally significant
projects.

The basic idea of constructivism is that knowledge
must be constructed by the learner. It cannot be supplied
by the teacher [10]. He gave the clue of how learning
can be nurtured provided by Piaget's definitions of
knowledge, which is an interaction between subject and
object. It is a perpetual construction made by exchanges
between thought and its object. It is not a copy of reality
by the concepts of the subject that approaches the object
without ever attaining it in itself. Therefore, the
construction of knowledge is a dynamic process that
requires the active engagement of the learners who will
be responsible for ones' learning while the teacher only
creates an effective learning environment.

Constructivism is generally considered as a viewpoint
in learning theory which holds that a person actively
constructs his/her own ways of thinking as a result of

innate capacities interacting with his/her experience [11].

From the constructivist's perspective, learning is not a
stimulus-response  phenomenon. It requires self-
regulation and building of conceptual structures through
reflection and abstraction [12]. The way in which
knowledge is conceived and acquired, the types of
knowledge, skills and activities emphasized, the role of
the learners and teacher, and how goals are established,;
all of these factors are articulated differently in the
constructivist's perspective [13].

I1l. THE TEACHER’S ROLE IN A
CONSTRUCTIVIST ENVIRONMENT

Teacher quality is the single most important
determinant of student performance. This is even more
significant when applying constructivism [14]. The
teacher’s knowledge, beliefs, and actions all affect the
success of the learner. The most valuable quality of a
teacher applying pedagogy based on constructivism is
the "instantaneous and intuitive vision of the pupil’s
mind as it gropes and fumbles to grasp a new idea [8].
Teachers should correct or warrant the knowledge a
learner constructs, therefore promoting the development
of powerful and effective constructions [15], [16]. They
must direct the student to provide experiences that can
question or expand upon their previous learning.
Teachers must continuously reassure students that they
are doing things right, that their thinking has power and
their errors are correctable [17]. Teachers should allow
students to choose activities, ask students to explain
answers, and prompt all students to be involved [18]. A
teacher can use invocative acts in which students are
encouraged to think at less sophisticated levels of
understanding or provocative acts; students are faced
with dilemmas or challenges that push them forward in
their understanding [19].
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The role of the teacher in a class based on
constructivism has been summarized by [20]. The
teacher should become one of many resources that the
student may learn from, engage students in experiences
that challenge previous conceptions of their existing
knowledge, allow student responses to drive lessons and
seek elaboration of students’ initial responses, allow
students some thinking time after posing questions,
encourage the spirit of questioning by asking thoughtful,
open-ended questions, encourage thoughtful discussion
among students, encourage and accept student autonomy
and initiative, be willing to let go of classroom control,
promote student leadership, collaboration, location of
information, and taking actions as a result of the learning
process, encourage students to suggest causes for events
and situations and encourage them to predict
consequences, extend learning beyond the classroom,
not separate knowing from the process of finding out,
and insist on clear expression from students because
when students can communicate their understanding
then they have truly learned.

Many teachers are in favor of adopting constructivist
instructional approaches but are unsure of where to
begin. The role of the constructivist teacher is to create a
learning environment that is invigorating, interactive,
immersive, and informative [21]. The roles of teachers
are didactic and well-established. The largest amount of
teaching activity in educational settings involves telling
things to students. More recent analyses of teaching
indicate that little has changed since then. The role of
the teacher in a constructivist environment is not just
viewed with a different focus, but through a distinctively
different lens [22]. The learning that is captured within a
constructivist environment is pictured as student
centered, collaborative, mindson, authentic and action
packed [23]. For some teachers, this rings with the
magic of beanstalk growth, while others will be
disenchanted with a perceived lesser role of coach,
facilitator or guide. The importance of changing the role
of the teacher in the learning process has been
emphasized by [24]. The teacher becomes the facilitator
or coach. He/she does not possess all the knowledge,
graciously allowing it to trickle down, to the great
fortune of the learner. This may be cause for anxiety for
teachers as uncertainty develops and envelops their new
role [24].

It is important for the teacher to utilize errors as a way
of providing feedback for the learners’ understanding
[13]. In a constructivist environment the best hope for
the educator is in the possibility of intervening in the
learning that is occurring, rather than being in charge of
the act of learning. If teachers desire to intervene in the
learning game, they must be aware that they are not the
one in possession of the puck [25]. Teachers who are
interested in assessing the degree of constructivism used
within their classroom would benefit from reading [20],
who refers to [26] checklist. Brooks and Brooks suggest
12 strategies for teachers to exercise in order to move
towards a more constructivist approach:
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» encourage and accept student autonomy and
initiative;

* use raw data and primary sources, along with
manipulative, interactive, and physical materials;

* use cognitive terminology such as "classify,"
"analyze," "predict," and "create";

« allow student responses to drive lessons, shift
instructional strategies, and alter content;

* inquire about students' understanding of concepts
before sharing their own understandings of those
concepts;

 encourage students to engage in dialogue, both
with the teacher and with one another;

* encourage student inquiry by asking thoughtful,
open-ended questions and encouraging students to
ask questions of each other;

* seek elaboration of students' initial responses;

* engage students in experiences that might
engender contradictions to their initial hypotheses
and then encourage discussion;

+ allow wait time after posing questions;

+ provide time for students to construct
relationships and create metaphor;

* nurture students' natural curiosity through
frequent use of the learning cycle model (The
learning cycle model consists of discovery, concept
introduction, and concept application).

Constructivist teachers are viewed as the “anything
goes” type. Constructivism is equated with low structure
and permissiveness imposing predefined learning goals
or a learning method is somehow interfering with
students' construction of meaning. In extreme cases, that
may be true. Yet to help students become creative, some
kind of discipline and structure must be provided [27].
As the teacher relinquishes control over content, pacing,
and specific activities, students need corresponding
increases in decision and performance support. Poorly
planned learning environments are vulnerable to failure
due to lack of support, leaving students feeling stranded
and faced with unreasonable performance expectations.
This problem is complicated by the fact that learners
differ dramatically in their need for support [23].
Constructivism is teaching with an approach that seeks
opportunities for students to analyse, investigate,
collaborate, share, build and generate based on what
they already know, rather than store away facts, skills,
and processes they can later parrot. The use of
metaphors during instruction is encouraged [28], [29].
To do this effectively, [28] and [24] believe that a
teacher needs to be a learner and a researcher. Giving
teachers the opportunity to work as a learner, helps them
overcome anxieties about novel situations.

IV. BENEFITS OF THE INCORPORATION OF
TECHNOLOGY INTO THE CLASSROOM

Several researchers have performed studies in an
attempt to find out if the incorporation of technology
into the classroom helps students, and if so, what factors
contribute to a positive outcome [30]. These researchers
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have looked at individual pieces such as the effects of
specific software use with reading and mathematics
curriculum, while other research focuses on the overall
impact of installing and using computer-based
technology in the classrooms. The important thought to
keep in mind is that the interest of researchers on the
effects of technology on education has been flourishing
in the past years giving teachers the ability to explore
these new waters and adapt their teaching accordingly.
There is enough variety among recent authors to warrant
the making of generalizations that can be applied to any
current classroom situation. One of these generalizations
states that the introduction of technology into the
classroom environment exerts a change in the way
students learn.

For the most part, changes take on a positive direction
by creating a learning atmosphere centred around the
student rather than the teacher. This is due in part to the
replacement of the traditional seat-work with the use of
computers as learning tools. Instead of the static teacher-
centred environment where the students act as receivers
of information from a single source, the classroom
becomes an active setting full of meaningful activity
where the student is made responsible for his or her
learning. The students are engaged in meaningful
activities such as problem-based learning projects,
browsing the Internet in search of information for a
report, or the preparation of presentation assignments.
Software and hardware become tools used by the student
to create a product to be presented to teachers and fellow
students so that they may review, learn, or critique in a
collaborative manner [30].

All of these factors create an increase in student
interest and engagement with the subject being studied,
and high student attention to independent research. The
teacher takes the role of a facilitator who directs students
to an achievable goal. Teachers work with students in
such a way that there is an increase in critical thinking
skills and the use of the computer as a learning tool.
They make practical choices of tools and media that will
shape the way students learn, express themselves and
perform [31].

Another positive and desirable effect of bringing
technology into the classroom is the increase in
collaboration among teachers and students. This
expanded interaction is manifested through the frequent
trading of computer skills, shared tips about technology,
and the role of the student as a tutor. By allowing
students to become assistants in the instruction process
their self-worth and confidence increase. They are
granted the opportunity to reinforce ideas and skills
already learned. These are competencies that are not
necessarily shared only with other students. In fact, often
the student is able to help the teacher on technology tips
that the student has had the time to master while the
teacher works on directing the instruction as a whole
[32]. This adds to the learner’s increase in meaningful
use of technology and collaborative participation.

The forgoing description of the computer-based
classroom represents an authentic learning experience

1.J. Modern Education and Computer Science, 2013, 4, 49-63



52 Teachers’ Use of Technology and Constructivism

that fosters student responsibility. Teachers report that
the introduction of systems such as the Internet and e-
mail encourages student-directed learning and the
acquisition of responsible behaviours [31]. This is due in
part to the fact that students do not need to rely on the
teacher to locate new sources of information and they
can use email to place their homework and projects on a
location that is available at all times. In addition, the
independent use of the Internet gives the student a
certain amount of self-direction.

Once they have received general parameters for
working on a specific project, the students can determine
the route for achieving the goal presented by the teacher.
Another benefit of the computer-based classroom is the
increase in student motivation. Research data
demonstrates that students in a classroom with laptops
are enthusiastic about having the technology and find
learning environment more enjoyable than students who
do not work with laptops. These students often go
beyond the requirements set forth for any given
assignment and show increased academic engagement.
Increase in motivation leads to the creation of
sophisticated activities such as different types of written
expressions, multimedia products, and the analysis of
data. A sense of pride and empowerment becomes
characteristic of the participants [32].

All the benefits of technology presented so far
converge on student achievement on subject areas and
evaluations. How do students in computer-based
classrooms perform and score on tests? Research has
concluded that when students are engaged in
technology-immersed classrooms, there is a gain in
achievement in all subject areas [33], [34], [35], [36].

The use of computers in mathematics by eighth grade
students was significantly related to academic
achievement and the social environment of the school.
However, he stipulated that greater student scores might
be achieved when students use computers to apply
higher-order skills such as solving simulations rather
than drill and practice exercises [33]. Students who
edited their papers at school through the frequent use
technology were likely to obtain higher total English and
language arts test scores and achieved higher writing
scores [34].

An extensive study was performed on 21 treatment
schools by [36]. The purpose of the research was to
evaluate technology immersion in these middle schools
and the corresponding effects on test scores and data
was collected for four years. The use of technology in
the classroom correlated with test scores but the result
was positive only in schools where the immersion
program was implemented with higher level of fidelity.
Thus, the actual implementation of the program was a
predictor in the test. Schools that implemented the
program first enabled their students to reach higher test
scores. The authors acknowledge that positive attitude
towards the use of technology in the classroom will
draw the greatest advantage.

Computer use in the classroom correlates to improved
achievement on the part of the student but [35] cautions
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that technology alone is not a cure for poor scores. She
reports on a research project that sought to find out what
elements of technology use in the classroom truly affect
student scores. The process included 13 schools that had
adopted reading and mathematics software to
complement their core curriculum. Seven schools had
achieved high scores in both reading and mathematics,
while the other six had scored poorly.

The data collected during this study concluded that
the software itself was not responsible for higher or
lower achievement. Instead, elements such as a
consistent instructional vision, principal support, teacher
collaboration, and satisfactory on-site technical support
were essential for achieving an acceptable learning
experience and competent test scores. In addition,
Means suggests that the data confirms that classroom
management and weekly review of software reports for
all students are major assets of a successful program
using reading and mathematics software [35].

V. SUCCESSFUL TECHNOLOGY INTEGRATION
INTO THE CLASSROOM

Successful technology integration is what makes a
difference in reforming a classroom. Integrating
technology is not easy, it is a three-step process that
involves the teacher learning the technology and using
the technology in teaching and learning so that student
learning is enhanced [37].

Effective technology integration can be affected by
certain factors. Six factors that affect successful
technology integration were identified by [38]. They are
lack of resources, lack of specific knowledge and skills,
institutional structures, teacher attitudes and beliefs
toward technology, and types of assessment and subject
culture. The changes in computer-based technologies
over the last ten years have been incredible and it is
difficult for schools and universities to stay in step with
the current industry norms. Computers that were top of
the line five years ago are horribly outdated today.
Updating computer resources is extremely expensive
and combined with the budget constraints that schools
and universities are now facing with and it is no wonder
that many institutions lack current technological
resources.

Time is another resource that is severely lacking.
Unfortunately, teachers are finding a decreasing amount
of time allowed for preparation while responsibilities
increase. This occurs in spite of the fact that technology
integration is demanding more time, including searches
for appropriate websites, preparing PowerPoint
presentations, downloading videos, and more. Therefore,
teachers need more time to prepare and they are required
to be on-site to provide technical support in order to
offer a quick and adequate response when computers fail
[38].

According to [38] teachers need specific technological
knowledge and skills in order to use computer-based
technologies for instruction. It is not enough for
professional development to focus on how to operate a
specific program but additionally there needs to be
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guidance in how to use the program to increase student
learning. Emphasis also needs to be placed on classroom

management as it relates to computer-based technologies.

Additional rules and procedures need to be incorporated
once computers, printers, and other electronics are added
to the classroom mix.

Institutional factors such as lack of planning on the
part of the administrators further hinder technology
integration according to [38]. For instance, there was a
certain administrator who proudly announced at a staff
meeting that the school had recently acquired two
computers that could be checked out for classroom use.
There was no mention of who could instruct the teachers
on how to use them or even what were the computer
capabilities. A better mode of introduction could have
been for the administrator to plan ahead and serve as a
role model by demonstrating the use of a computer at the
staff meeting. Teacher attitudes and beliefs are another
factor on the road to successful technology integration.
Teachers should be exposed to research that focuses on
technology integration benefits. If a teacher views
computer-based technology as another form of
babysitting, he or she will use it that way. Conversely if
teachers believe that integrating technology enhances
student learning they will find ways to use this
technology in their classrooms.

The pressure of high stakes testing is also a factor to
the successful integration of technology [38]. With all
the assessments and data collecting that fall on the
shoulders of teachers, there is little time to explore and
integrate new technologies. Additionally high stakes
testing has shifted the focus from using computer-based
technologies in teaching to using computer-based
assessments for the collection of student data. The last
factor that [38] identified is subject culture. Subject
culture is the rules and practices that have developed
around a specific institution subject. Teachers are more
reluctant to integrate technology if the subject they teach
seems incompatible with computer-based technologies.
They need to be shown real examples of how

technologies can work within the framework of their job.

What can schools and universities do in order to
integrate technology successfully? Some suggestions
were mentioned by [38]. Institutions’ administrators and
teachers need to join together to implement a technology
plan that considers integration strategies along with
purchasing decisions. Professional development needs to
be at the forefront in order to assure student learning and
to change the attitudes and beliefs of teachers unfamiliar
with the benefits that technology has to offer. And
finally, the technology plan must be closely aligned with
the curriculum standards. Teachers need to know what
instructional approach is the most effective when
integrating computer-based technologies in the
classroom. Four instructional approaches were compared
for effectiveness and efficiency by [39]. The
instructional approaches are referred to as hypermedia
learning (Tell Me), observational learning (Show Me),
self-explanation-based learning (Let Me Explain), and
inquiry learning (Let Me Investigate).
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Hypermedia learning (Tell Me) is computer-based
learning that can be used interactively. Learners can pick
and choose what they would like to explore. One
characteristic of this type of learning is that it has a high
level of interactivity. The drawback is that often the
student has trouble deciding upon which content to
concentrate, and in what order she should work. The
researchers found that this type of learning is very
efficient (takes less time) but is not as effective as the
other instructional approaches [39].

Observational learning (Show Me) is a computer-
based learning environment where an expert presents
and explains the task or procedure while the learner
observes and performs the task being shown. This is
thought to be effective because the expert explains the
rationale behind the procedure. In the computer-based
environment, the expert can be a person in the room or a
person/character on the computer screen. The problem
with this integration strategy is that the learner is a
passive participant in the process, which may be
appropriate when considering the grade level. This type
of instruction was shown to be efficient but not as
effective [39].

In self-explanation-based learning, a number of
worked out examples are presented step-by-step and
learners are then given problems to solve using the
previous examples. This type of computer-based
instruction was shown to be the most effective because
learners focus on understanding the process and self-
explain it to themselves. This type of integration
environment was also found to be the least efficient
since it is very time-consuming. This type of integration
seems suited to specific subject matters like math,
science, art, and any others that involve step-by-step
processes [39].

Inquiry learning requires the learner to develop a
hypothesis, conduct experiments and draw conclusions
in order to confirm or disprove the original hypotheses.
This type of learning leads to a deep understanding of
the subject matter. The difficulties for learners are in
developing a hypothesis and drawing conclusions that
are supported by the evidence. This type of integration is
obviously suited to scientific study and researchers
found it to be effective but not as effective as self-
explanation-based learning. It is also time consuming
[39].

What do we learn by analyzing the results? The
approaches that are the most effective are the ones
where the learners had to generate parts of the subject
matter and the ones that were the least effective are the
ones where the subject matter is basically presented to
the learner. Obviously one could argue a case for the use
of any of the four instructional strategies. The key is to
use the integration strategy that is best suited for the age
group, the concept(s) being presented, and the learning
goal(s). Additionally time constraints need to be
considered and planned for. But most of all, teachers
need to be instructed in how to incorporate all four
instructional approaches so that computer-based

1.J. Modern Education and Computer Science, 2013, 4, 49-63



54 Teachers’ Use of Technology and Constructivism

technology will be integrated successfully and
effectively [39].

VI. FACTORS CONTRIBUTING TO TEACHERS’
USE OF TECHNOLOGY

There are many factors that encourage a teacher to use
technology in his/her classroom. These factors include
computer self-efficacy, personal technology use,
positive teacher beliefs and attitudes towards technology
and access to professional development in the
technology realm. All of these are important in
motivating a teacher to use technology. However, using
technology in the classroom by itself is not effective
unless the teacher has a theory to model the instruction
with [40]. In this section, the researcher reviews the
factors that influence teachers to use technology in their
classroom and attempt to find a correlation between
technology use and teaching practices. In the more than
two decades since technology applications such as
overhead projectors, VCRs, slides, smart boards,
computers, software, internet, etc. have been introduced
to the education system, the resources for teaching have
significantly changed. There are many advantages in
using technology in educational settings. For example,
they make the learner more interested about the subject,
they decrease learning time, and they provide
opportunities to learn in non-traditional ways.
Technology is transforming the way we learn. By
transforming the process, it is also transforming the
outcome [40].

The introduction of technology in the teaching
methods class is noteworthy especially if we consider
the impact that computers and the Internet have on the
new generations of students entering the education
system. According to [41], the millennial generation,
generally defined as students born after 1982, differs
from previous generations in specific characteristics.
These new students gravitate toward group activity and
are fascinated by new technologies. They are actively
engaged on the Internet playing videogames and
chatting, actions which do not coincide with the
traditional lecture style practiced by older generations of
teachers in most classrooms. The learning styles of new
generation lean toward teamwork, experiential activities,
multitasking, and the use of technology. For these young
learners, technology is a natural part of their everyday
environment. The younger the students, the more likely
they are to have the higher exposure to technology and
use of the Internet, which creates greater disparity
between the students’ learning styles and the teachers’
knowledge of and ability to use technology [41].

Students in a teacher training program were not
sufficiently exposed to technology integration as part of
their teacher preparation program but that they
demonstrated a positive attitude toward using
technology while teaching [42]. University instructors
should “upgrade” their technology skills to a level that
would allow incorporation of the new technologies in
their teaching in order to develop higher order thinking
skills in their students. The use of technology to promote
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higher-order learning can only occur when classroom
teachers are trained to include new technologies and
blend them intelligently into their curricula [42].
Incorporating learning about technology integration in
the teaching methods courses and the placement of
teacher candidates with technologically proficient
mentors develop this skill during their teaching
practicum [42].

A variety of factors affect teachers who use
technology in their classrooms either in their pre-service
training, their personal lives, or during their teaching
career that have influenced them to do so. One of the
major factors that influences teacher technology use in
the classroom is whether a teacher received technology
training in their undergraduate coursework. If teachers
are appropriately taught how to use technology before
they enter a real classroom, their computer self-efficacy
will increase, and their likeliness to use technology in
the classroom will improve. Studies have shown that
when pre-service teachers attend educational technology
courses that emphasize technology use skills as part of
the curriculum, the pre-service teachers' computer self-
efficacy improves [43].

There is a positive relationship between a teacher's
computer self-efficacy and technology integration in the
classroom [43]. In a study conducted by [44] he noted
that since technology is frequently used by youth these
days, sometimes student knowledge of technology can
trump teacher knowledge. In these situations the roles of
teacher (expert) and student (novice) can sometimes
become interchanged and some teachers may feel
embarrassed by this situation. For the most part, teachers
want to feel in control in regards to technology in the
classroom. Fifty-five percent of teachers surveyed
strongly agreed with the statement "A teacher's
proficiency with computers will affect his or her
willingness to integrate technology into the curriculum”
[44].

A teacher's personal computer use outside the
institution is the most important indicator of a teacher's
technology use in the classroom [45]. In the [44]
teachers were asked how long they had owned a
personal computer. The teachers were shown a mixture
of 11 types of software applications and asked to rate
their knowledge of each one. It was found that teachers
who possessed high amounts of knowledge in regards to
the 11 software applications let their students use
computers one more day per week on average than
teachers who were less proficient. Findings from this
study [44] revealed that if teachers were regularly using
technology at home they would feel comfortable using it
in the classroom. When teachers have positive beliefs
and attitudes toward computers, technology will be
effectively implemented into the classroom. Some of
these positive beliefs and attitudes include the
expectation that they will be able to implement the
technology successfully and that implementing
technology into the classroom is valuable to student’s
learning [45].

The other important factors that contribute to
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teachers’ use of technology in teaching include
modelling by colleagues, expectations by the
administration of academic institutions, positive
experiences with computers in teaching, and teacher
beliefs and attitudes about technology in teaching.
Researchers have shown that a key factor in encouraging
teachers to introduce and sustain the use of multimedia
in classroom instruction is modelling [46], [47], [48],
[49], and [50]. In research with high school teachers
engaged in professional development for technology
integration in the United States, [49] found that lack of
modelling by the mentor teacher was a disabler while
modelling concrete uses of technology in specific
subject areas and grade levels was found to be an
enabler. In addition to effective mentoring,
encouragement, and modelling, Bullock found that clear
expectations, easy access to technology and technical
support, and positive experiences with computers in
classroom settings facilitated the necessary skill
development for teachers to use technology on a regular
basis.

Three important factors were found by [51] that need
to be operational: (a) access to hardware, software, and
technical support; (b) teacher educators’ relationships
with  key technical players; and (c) positive
organizational attitudes toward technology use
emphasizing the organizational context in which
technology innovation takes place. Technology
integration is a social process that must have
administrative institutional support to succeed. Another
factor contributing to teachers’ use of multimedia is
attitude toward educational technology [51]. Pre-service
secondary level teachers learning to use technology in
their classrooms were surveyed by [52]. Instead of
viewing technology as a collection of skills to be
acquired, the ideology of life-long learning emerged
with pre-service teachers developing self-concepts of
themselves as technology users. Most teachers who use
multimedia understand that technology does not replace
good teaching; instead it opens new horizons for
discovery and exploration. Furthermore, teachers should
not attempt to use technology for technology’s sake; for
example, implementing computers in classroom settings
for repetitive drills which are devoid of contextual
grounding [48].

Universities need to move away from a technology
assessment of Information Technology (IT) to one
which focuses on how IT contributes to realizing life-
long pedagogical goals and objectives [53], [52]. In a
study examining the conditions of an educational
institution associated with the effective use of computers,
[47] measured a socio-demographically heterogeneous
group of American educational institutions. While some
were not technologically advanced, some were on the
leading edge of Internet use, being among the first to
have high-speed Internet connections linked to
supportive intermediating organizations such as science
museums, university research and development
programs with strong technology investment ambitions.
According to [47], the percentage of teachers requiring
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their students to use computers during class time
doubled, from roughly 25% of all teachers to 50% of all
teachers. Further, Becker measured variables pertaining
to teacher use of computers by correlating the complex
relationships among pedagogical beliefs, instructional
practices, and teachers’ use of technology. Becker
observed that exemplary teachers were better-educated,
taught classes with fewer students, and were more likely
to report constructivist teaching practice than were
teachers who had not used computers with their students.
As well, those teachers experienced more problems with
their institution’s computer infrastructure than other
teachers suggesting they made greater demands on the
support and maintenance team than other teachers did.
Becker outlined the following recommendations for
educational institutions wishing to support teachers in
the successful use of technology: (a) a full-time
computer coordinator, (b) teachers given time and
resources, and (c) establishing a pattern towards using
computers for important activities (for real world
purposes in contrast to classroom drills).

Another contributing factor for teachers’ use of
multimedia is promoted by [46] who emphasized the
view that technology should be a tool for learning
content, instead of making technology the content. [46]
endorsed the need for teachers to rethink the uses of
technology. Further, [46] suggested that we can model
an orientation toward embracing the new and being
careful in our critical review of its impact on the
teaching and learning. Most teachers would agree, as [46]
suggested, that the classroom needs to be a human
community that prepares students to live in the real
world which is becoming increasingly technology-based.
It is necessary to rethink the length of time it takes for
teachers to become accomplished in using computers in
classroom instruction [54]. It takes five to six years of
collaboration with  colleagues in a functional
technological environment to achieve the integrated use
of multimedia curriculum [54].

Teachers who are using instructional technology in
classroom settings need high-level support from experts
to keep hardware running and to learn various software
programs [55]. Peer mentoring, peer workshops,
electronic message boards can inspire and support
teachers involved in  multimedia  curriculum
development. Teaching styles, like learning styles, are
highly personal and influenced by intrinsic and extrinsic
factors [56], [53]. A re-visioning of educational goals is
one of the needed organizational and/or systemic
changes required [57]. The culture of autonomy has
come under pressure in the past decade giving way to a
culture of collaboration. The research by Carroll et al.,
identified three levels of knowledge sharing which
involved: (a) tangible resources (websites, lab
equipment); (b) plans and objectives (lesson plans,
worksheet templates); and (c) prototypes (online reports,
project summaries, and photos). This collaborative
model, facilitating the functional use of technology in
education, is in direct contrast to the isolation typical of
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traditional teachers who manage their own resources and
rarely share their pedagogical practices [58].

With regard to teacher personal factors, it is found
that teachers’ attitudes to and understanding of
technology use affect their technology use in instruction
[59], [60], [61], [62], [2], [45], [63], [64], and [65]. For
example, if teachers perceive technology as a threat to
their traditional teacher-centered methodology in which
they have received years of training, they may resist the
use of technology [64]. Similarly if teachers adopt a
slow revolution or an instrumentalist view of change,
they will not resist the use of technology, but will use
technology mostly for instructional preparation and
communication [59]. In a study on the discrepancy
between teacher beliefs and practices in technology
integration in Taiwan, [62] found that reasons for the
inconsistency include teachers’ limited or improper
theoretical understanding on student-centered instruction
and technology integration or know how to transfer
theoretical concepts on technology integration into
practice, e.g., how to design technology-based learning
activities that would facilitate students’ active
knowledge construction; and teachers’ other conflicting
beliefs such as the conflict between the pressure to cover
content due to the test-driven culture and the need to
allow students to explore content through technology.

Teachers’ technology use is also found to be related to
their expectancy of success and perceived value of
technology. Teachers who believed that they had the
skills to implement computers successfully and who
valued the outcomes associated with integration were
more likely to be at the high end of the technology user
spectrum [45]. In a similar study of English as a Foreign
Language (EFL) teachers’ technology use in classrooms
in Korea, [65] revealed that internal factors such as
teachers' limited computer skills, knowledge about
computers and beliefs and attitudes of computer assisted
language learning significantly affected teachers'
decisions on the use of technology in teaching. In
addition to teacher beliefs and attitudes, [45] also found
that teachers’ personal use of computers outside of
teaching activities was the most significant predictor of
teacher use of technology in the classroom. That is,
teachers' access to computers outside of teaching has a
positive influence on their computer use in the
classroom. Therefore, to understand teachers’ practices
in technology use in instruction, it is important to
examine teachers’ perceived value of technology and
their self-efficacy in technology as wells as their use of
technology outside of classroom.

Another personal factor is related to the relationship
between teachers’ pedagogical practices (such as
teaching approaches) and technology use. In their study
of 2,213 teachers’ perceptions of technology
implementation in the province of Quebec, Canada, [45]
found that teachers who preferred more student-centered
approaches are more likely to integrate computer
technologies more frequently and report themselves as
being at a more sophisticated stage of integrating
computers in classrooms. In contrast to these findings,
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several studies [62], [2] have found disconnection
between teachers’ reported teaching styles and their
technology use in classroom. In his study of 47 teachers
in the US, [66] found that teachers who adopted more
student-centered, progressive teaching practices did not
regard technology as catalyst for change in their
teaching practices. Similarly, [62] found high levels of
agreement on student-centered concepts among the
Taiwanese teachers studied, but the participants’
instruction remained teacher-centered and lecture-based,
and their technology use was to support such instruction.
These contradictory findings from different countries
and contexts suggest further research is needed to
examine the relationship between teachers’ pedagogical
beliefs, attitudes, and technology use.

Contextual factors such as teacher professional
development in technology integration are also found to
affect teachers’ technology use. Inadequate teacher
training is often cited as the most serious obstacles in
helping teachers learn how to use technology in their
instruction [67], [68], [69]. For example, [69] found that
due to the lack of information technology experts or
teachers, 46.3% of the 378 teachers in his study reported
that no professional development on technology
integration was offered in their educational institutions
in China. In addition to inadequate training, the kind of
training teachers receive also matters. There is an
agreement that the traditional workshops or summer
"institutes” well removed from classroom practices are
often not effective in helping teachers learn to integrate
technology into the instruction.

Effective professional development must be sustained,
content-focused, and collaborative to effect change in
teacher practices in ways that ultimately improve student
learning [70], [71], [72]. A focus on a specific content
area or a particular pedagogical strategy will enable
teachers to take this new knowledge from the
professional development and integrate it with their
classroom practices. Therefore, teacher professional
development in technology cannot just focus on
technology applications; it must connect with a specific
curriculum and subject area and with specific attention
to the pedagogical practices associated with the subject
area. Since the effectiveness of technology integration is
more rooted in pedagogical and design principles, rather
than technology itself [61], [62], and [63], teacher
professional development must focus on not only how to
use a particular hardware or software, but also on how it
is used in alignment with more effective pedagogy,
content, and context.

Inadequate technology support in hardware/software
stability can be considered as other contextual reasons.
Several factors were summarized by [70] that inhibited
the teachers’ technology integration in the high access,
technology-rich  environment among their 2004
participants. These factors include the importance of
hardware/software stability and technical support, the
lack of effective training, lack of involvement in
planning for technology integration, and lack of material
support (e.g., teachers reported having to periodically
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spend their own money for unimportant devices and
supplies such as computer cables, which discouraged
them from using computers). These findings suggest that
in order to understand how technology is used by
teachers, it is necessary to examine teacher beliefs and
attitudes and the varied external factors that may
influence their technology uses and classroom practices.

VII. THE ROLE OF TECHNOLOGY IN A
CONSTRUCTIVIST CLASSROOM

Technology is no longer a luxury. People are used to
fast paced, multi-sensory, highly interactive comfort and
convenience all around them. They are now used to
processing and evaluating data in 30 second Mc
segments rather than one hour lectures. In order to
capitalize upon “life in the real world”, we must concede
that technology in classrooms is no longer a luxury. If
education is to be pertinent, productive, progressive and
proficient then the fever of technology can no longer be
starved, but must be fed, embraced and embodied within
our institutions; making every attempt to fuel it rather
than cool it [29]. Computers in the home are ironically
the biggest source of change in education. He argues that
for this reason students will be less and less willing to be
educated in ways that are inferior to what they can
achieve at home with their computer [73].

Constructivists do believe there is a place for practice
and drill. They recognize the fact that learners require
opportunities to assimilate new information in repetitive
and multiple ways. Computers can serve as coaches by
locating the problem and allowing for as much rehearsal,
practice and help as necessary to accomplish the task
[25]. The use of computers can enhance cognitive
powers of students during thinking, problem solving and
learning. We are inundated with technology pervading
every aspect of our lives. Yet within educational
institutions, the amount, quality and expertise in
technology is grossly insufficient [74]. The power of the
computer would one day match the power of the human
mind [75]. Learners would be able to act and learn in an
environment that would provide them with the choices,
tools, and constructs to help them learn, and not merely
instruct them [75].

Technology is increasingly being touted as an optimal
medium for the application of constructivist principles to
learning.  Numerous online  environments and
technology-based projects are showing that theory can
effectively guide educational practice. Software can be
used in constructivist ways whereby students can design
and create artwork, explore simulations, problem-solve
in multimedia presentations, experiment in virtual
worlds, participate in musical creations, investigate web
sites, or robotic constructions. These complex,
collaborative and authentic projects will challenge the
ways in which students learn and understand. These
types of activities will maximize their learning
opportunities rather than minimize the mind by copying
information onto word processors [13].

Technology can serve a variety of purposes. It can
make use of anchored instruction [77]. Narrative anchors
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assist the learner in attempting to solve complex
problems with realistic videodiscs. The videodiscs
contain necessary information for solving the problem.
Learners must determine the relevant information and
develop strategies for understanding and then solving
the problem. Constructivist research findings in terms of
context, relatedness and active, minds-on engagement in
the learning process have yet to be fully interpreted and
translated into software design [78]. The use of
computers as workbooks is not compatible with
constructivist thinking because children are not allowed
to manipulate and change the information, but simply
have to choose the right answer [79].

Three types of learning environments were defined by
[23] that involve technology in varying degrees.
Computer microworlds are closed, self-contained
systems that may or may not exist within a larger
classroom environment. Learners interact mainly with
the computer system, this may be effective for home-
schoolers, and multi-grade classrooms. Classroom-based
learning environments are where various technologies
function as tools to support the learning environment.
Wilson sites Vanderbilt’s anchored instruction as an
example of this. Virtual environments are mainly open
systems that allow for interaction among other
participants, resources and representations available
virtually.

Some important guidelines for the placement and use
of computers were established by [80].

1. Seek out open-ended projects that foster students'
involvement with a variety of materials, treating
computers as just one more material, alongside
rulers, wire, paper, sand, and so forth.

2. Encourage activities in which students use
computers to solve real problems.

3. Recognize the unique qualities of computers,
taking advantage of their precision, adaptability,
extensibility, and ability to mirror individual
students' ideas and constructions of reality.

4. Take advantage of such new, low-cost
technological advances as temperature and light
sensors, which promote integration of the computer
with aspects of the students' physical environment.

Better learning will not come from finding better
ways for the teacher to instruct, but from giving the
learner better opportunities to construct [80]. It may
hinder the very process of constructivism if technology
is used in precisely the same format as the existing tools
we now have [81].

VIII. TEACHERS’ USE OF LEARNING THEORY
MAKES TECHNOLOGY MORE EFFECTIVE

Neither using technology nor a learning theory
independently makes a productive class. Technology use
should be embedded within a learning theory to support
the methodology [82]. In the majority of today’s classes
the instruction is based on traditional learning theories
where technology is being used only as a tool in
replacement of traditional tools. For instance, teachers
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use Power Point slides instead of textual handouts or
writing on the blackboard. The question is: Does
technology by itself make the classroom effective, or do
you have to have a model or instructional theory to
integrate technology in an effective way? Do we need to
have an appropriate learning theory as a framework in
which our educational outcome (learner) can be more
creative and productive? [83]. These research findings
suggest that teachers cannot rely on technology tools or
learning theory independently. These two variables must
come together to make a productive classroom
environment. Which learning theory works best with
technology tools to accomplish this goal?

IX. LEARNING WITH TECHNOLOGY:
CONSTRUCTIVE PERSPECTIVE

A distinction was made between learning from
computers and learning with computers. Much of the
early research and development with technologies
considered the enhanced learning that could be achieved
when computers played an important and key role in
delivering content and creating learning opportunities to
help students make meaning and develop an
understanding. In such settings, there was a distinctly
diminished role for the teacher [74]. The more
opportunistic and effective uses of technologies in
classrooms are those where learning is achieved with the
aid of technology, and the resulting environment is one
where the technology supports and scaffolds the learning
rather than being the object or derivative of the learning
[84]. In a constructivist-learning  environment,
technology plays a purposeful role in the day-to-day
activities but does not become the object of instruction
[85]. When used in a constructivist manner, students use
technologies to a) manipulate data, b) explore
relationships, c¢) intentionally and actively process
information, d) construct personal and socially shared
meaning, and e) reflect on the learning process [86].

According to [87], the technological applications
which support learning in such ways are often described
as cognitive tools and more research is now showing the
benefits to be derived from such applications. Cognitive
tools describe such applications as (a) calculators, (b)
databases, (c) spreadsheets, (d) communications
software, (€) semantic network tools, and (f) knowledge
construction tools. The critical attribute of cognitive
tools is not in the information and knowledge that they
carry, but the forms of learner activity and engagement
that they support and encourage. Cognitive tools still
need the informed teachers to design and supervise the
learning activity, but they act to amplify and distribute
the cognitive tasks through their design and application.
The idea of mind-tools was developed by [88].
Computer based tools and learning environments have
been “adapted or developed to function as intellectual
partners with the learner in order to engage and facilitate
critical thinking and higher-order learning” (p. 11).
According to him, the role of a mind-tool is to extend
the learner's cognitive functioning during the learning
process and to engage the learner in operations while
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constructing knowledge that they would not have been
able to accomplish otherwise. Mind-tools enable
learners to become critical thinkers. When using
cognitive tools, learners engage in knowledge
construction rather than knowledge reproduction. By
using available software, learners use technology to both
construct and represent knowledge.

Computers can successfully increase the problem
solving abilities of the students by using project-based
learning (PBL) activities; because they are used in an
environment where people are drawn to collaborate
naturally as a result of their cultural expectations. An
assessment of PBL was performed in four elementary
schools by administering teacher questionnaires and
interviews, and a survey of parents. The informants
reported that PBL had a variety of positive benefits for
students such as attitudes towards learning, work habits,
problem-solving capabilities and self-esteem [89].
Teachers’ beliefs about themselves and their roles in the
classroom, as well as their philosophy of education had a
central place in shaping the nature of their computer use.
Those teachers who saw learner-centered classrooms
and authentic learning tasks as central to the success of
their students were more likely to use the technology on
a continuing basis [90]. Technology increased the
complexity with which students could deal successfully
and created a multiplicity of roles, leading to student
specialization. It allowed in-depth exploration of a
smaller number of ideas and related facts around
authentic, challenging tasks. They state when students
are using technology as a tool or a support for
communicating with others, they are in an active role
rather than the passive role of recipient of information
transmitted by a teacher, textbook, or broadcast. The
student is actively making choices about how to generate,
obtain manipulate, or show information [91].

Hypermedia allows users to enter virtual
environments that include text, sound, visual images,
animation, and video. Students who used hypermedia
demonstrated increased ability to convey insight and
individuality, greater descriptive detail, and unique
perspectives [92]. In the USA, The Challenge 2000
Multimedia Project supported by multimedia gives
students opportunities to use technology effectively in
the planning, development, and presentation of their
projects. Students who took part in this project had
better results than comparison students on content
mastery, audience sensitivity and coherent design [93].

X. CONSTRUCTIVISM AS A FRAMEWORK FOR
EDUCATIONAL TECHNOLOGY

According to [2] article, there is a connection between
teachers with constructivist instruction styles and their
technology use in the classrooms. Evidence suggests that
constructivist teachers are more likely to use technology
in their classrooms and integrate technology into their
lessons more than teachers who follow other
philosophies of learning. There is a positive correlation
between teachers who have student-centered beliefs
about instruction and how often they use technology as a

1.J. Modern Education and Computer Science, 2013, 4, 49-63



Teachers’ Use of Technology and Constructivism 59

way to increase student learning. This relationship
between technology use and constructivist teaching
practices indicates that constructivist-minded teachers
advocate technology as a worthwhile learning tool in
their student-centered classrooms. The combination of
constructivist learning theory and the use of technology
seem to produce the best applications of technology
tools to facilitate course design. Instead of being limited
as a part of the existing traditional approach, when used
with constructivist theory technology seems to change
every aspect of instruction, from course design to
delivery methods and even evaluation [83]. This
willingness to not only use technology in learning
environments, but to allow the technology to change the
instructional approach is not common among teachers
today. Having a preference for constructivist teaching
methods increases the likelihood that a teacher will use
and integrate technology in their instruction [83].

The [44] study conducted a research project that
targeted teachers in the Silicon Valley in California to
find out what factors mainly influenced their technology
use in the classroom. Findings revealed that three major
factors influenced teachers’ technology integration
practices: 1) If teachers had been exposed to technology
in their teacher training programs, technology was used
more frequently by the teacher and students than in other
classrooms, 2) Technology was used more frequently by
the teacher and students in classrooms where teachers
possessed an understanding of software applications, 3)
If teachers held constructivist beliefs, technology was
used more frequently by the teacher and students than in
other classrooms. Constructivist teachers pattern their
instruction after the old Chinese saying: "Tell me and |
will forget; show me, and | may remember; involve me
and | will understand" (p.47) which focuses on student
engagement in the learning process. Constructivist
teachers advocate for student use of technology to build
their own understanding of information by incorporating
authentic  experiences into project-based learning
situations In a literature review produced by [94] they
explain that when teachers blend technology into
constructivist learning situations, student achievement is
positively impacted [44]. For his research design, [44]
had a constructivist beliefs scale created. This scale was
used to compare groups of teachers who answered "yes"
to the question "Have you ever created technology-based
projects for students?" with those who answered "no".
Teachers who indicated that they “Integrate technology
into their lessons whenever possible” (p. 48) scored
significantly higher on the constructivist belief scale
than their colleagues who did not. Results indicated a
positive relationship between teachers who used
technology most often (4-5 days per week) in their
classrooms and constructivist beliefs.

X1. CONCLUSION

Just adding a technology tool to a traditional teaching
approach does not produce more effective instruction
and make the process harder and more complex without
providing much benefit. In order for technology to be
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used effectively in the classroom, teachers have to make
sure that they are using it as part of an approach that
involves the students in the activity. Constructivist
approaches, with their focus on student-centered
learning, have long advocated student involvement in
the process of gaining knowledge and have sought ways
for teachers to become advocates in the learning process
rather than as figures who only dictate information. This
approach seems to be a good match for the technological
applications being developed today. While being an
advocate of constructivism is not a requirement for the
use of technology and while using technology will not
necessarily convince someone to change from their
traditional teaching approach, the two tend to increase
the other, and provide the best results from both an
application and a theoretical perspective. By using
technology in a constructivist approach, teachers can
involve students in learning activities, they can structure
the instruction to meet different learning levels and
styles, and they can broaden the range of resources that
are available to the learner. This allows the technology
to be more than just another way to present information;
it becomes the system in which information is presented.
Technology as part of a learning theory is more than a
tool; it becomes the framework for the methodology. For
those who are looking for ways to enhance their
constructivist approach to instruction, technology
provides the ability to support all of the central themes
of this theory. Teachers are less hesitant to use
technology because they can see that it helps them
design their instruction in such a way that supports their
theoretical approach. Using the two together -
technology and constructivist theory — provides a better
use and integration of technology tools into the
classroom in an effective manner, while giving the
teacher the tools necessary to effectively design an
instructional model that meets the requirements of a
student-centered focus.
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