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Abstract.

The combination of digital technologies and the focus on student-centred
learning, enable the integration of pedagogical methods with the effective use
of technology. This integration required educators to meaningfully engage with
educational technologies as it is deployed across all aspects of teaching and
learning such as teaching techniques, delivery methods and learning solutions.
Furthermore, mechanisms are required to establish priority for professional
development for educators in order to increase efficacy of teaching and
learning design. Therefore, the purpose of this interpretive case study was to
identify the key considerations that educators think through in order to achieve
computer integrated education design. In addition, to create a development
priority and roadmap, the key considerations were mapped to the taxonomy of
blended learning design. Data was collected via 13 semi-structured interviews
from the case study institution, a private school operating in South Africa.
Through an automated analysis process, 30 concepts and 12 themes were
identified. The primary areas identified for the case study institution to attend
to relate to two taxonomy areas, namely attitudes and beliefs (educator
judgement relating to the use of technology by students / learners) and
contextual determinants (policy, affordability, skills determinants).
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1. Introduction

With the advent of new technology and access to countless information resources,
the way we are being taught and the way we teach have never been so diverse [1].
From the traditional face-to-face classroom setting, technology has now made it
possible to learn and teach using blended learning, distance learning and online
platforms. Therefore, the use and expansion of technology has completely changed
the quality of, and approach to, education [2]. These information technologies make a
greater variety of educational practices possible and create more learning
opportunities, while diversifying the approaches of both teachers and learners toward
education [3]. The need for teachers and learners to adapt has therefore also become
of utmost importance [4]. Educators now have the opportunity to use technology to
enable learners to learn and practice language at all levels of language input and -
output (reading, listening, writing and speaking), while educators can also use


mailto:hanlie.smuts@up.ac.za

technology to design specific learning components to enable the learning of language
for set purposes and accommodating a variety of levels of fluency [4].

However, with these advances and all of the benefits and possibilities it brings,
some challenges also occur and scholars have reported that these issues require more
attention and further investigation [5]. These barriers include, but are not limited to;
slow change, cultural/societal resistance, lack of support/resources for enablement/
the inability of educators and education systems to integrate technology and adjust to
its demands, a lack of strategy and/or planning [6].

Therefore, this study aimed to establish the key considerations impacting computer
integrated education. The primary research question that this study aimed to address
was: “What are the key considerations that educators think through for achieving
computer integrated education design and how may it be measured?”. This was
achieved by applying a single case study research strategy and collecting data through
13 semi-structured interviews. Particular themes were identified from the interviews
and mapped to the taxonomy of blended learning design [7]. By evaluating the
findings against the taxonomy of blended learning design, educators will be able to
increase efficacy of teaching- and learning design, as well as understand where they
need to focus their own skills improvement.

Section 2 of this paper provides the background to the study and presents an
overview of blended learning, technology tools impact and challenges, as well as the
influence on teaching practice. The approach to this study is discussed in Section 3,
while Section 4 provides an overview of the data analysis of the study and report the
findings derived from the semi-structured interviews. Section 5 illustrates
measurement of the computer integrated design aspects and Section 6 concludes the

paper.
2. Background

Based on the benefits of the use of technology as well as the barriers/challenges
described, it is now apparent that there is a disparity between what technology could
do for teachers and learners versus what it is currently doing/how it is used [8].

In the following sections, we consider this shift in teaching practice and blended
learning, as well as the impact of computer integrated education.

2.1 E-learning and the blended classroom

Industry, the corporate sphere, the economy and the ‘world of work’ is constantly
changing and through the increase in technology, innovation and automation the
needs and pressure placed on the work force are also at an increase [9]. In order to
adjust to these ever-changing demands, education systems are also constantly
changing and adapting to produce an appropriately qualified work force [9]. Some of
the most prominent innovations in education systems included electronic learning,
games-based learning, technical skills development and subject-integration [10].

As technology has developed and now proliferates all areas of society, it is
important to understand the definition of technology as it is used in education and e-
learning [11]. Seeing as technology is developing continuously, the concept of e-
learning is also ever changing and dynamic. E-learning consists of four different



domains which must be considered when e-learning is conceptualised and
implemented; type of technology, the system of delivery, educational- and
communication paradigms [12]. Blended learning can therefore be defined as
innovative and adaptable methods of education, teaching and learning which allows
learning to be learner-centred and can improve a learners’ interaction with the
material [13]. Research has shown that a blended-learning approach can greatly
benefit students seeing as it combines online teaching and learning with in-class
teaching and classroom time [14]. This approach allows students to interact with the
material comfortably at home while homework and more conventional schoolwork
can be focused in the classroom [15].

In accordance with these global trends and the emergence of blended learning
environs, and the consequential change of direction and shift in priority, teachers and
educators have also been encouraged to assimilate learner-centeredness into their
teaching style and classroom [11]. Additionally, educators also need to develop and
acquire the skills necessary to introduce e-learning and other Information,
Communication and Technology (ICT) tools into their classrooms keeping learner-
centred learning in mind. In order for teachers to fully utilize the technology available
to them, they would require the appropriate support in terms of new skills
development, professional development and practical help as to the usage of ICT in
the classroom and for the preparation of lessons [8].

In order to meet the challenge, it is important to investigate and understand the
current level of educator ICT skills, where there is a gap in their knowledge and
establish their current ICT needs and related teaching priorities in order to encourage
teachers to adopt better ICT practices and methods in teaching which will in turn
impact students and foster learning enrichment [8, 16].

2.2 Technology tools and teaching practice

Taking the concepts of type of technology, the system of delivery, educational-
and communication paradigms as previously discussed into account, the static use of
an electronic device in a classroom does not automatically constitute e-learning [11,
12]. Therefore, in order for the device to be effectively used for e-learning as an ICT
tool, it needs to play a core role in the learning process and provide support and
stimulus for learners which cannot be substituted with traditional methods and
materials [17]. Further studies have found that studies the usage of e-learning tools in
classrooms had a positive impact on the improvement of the language ability and
achievement of students in the English language classroom [8]. It can therefore be
deduced that in order to bridge the gaps between ICT tool- and resource availability,
e-learning and educator competence in a real-time classroom, teachers are required to
develop new technical skill sets and be able to innovate new ways to use the available
ICT resources in an integrated, blended manner [18]. According to Schneider and
Stern [19], teachers are unable to use ICT tools effectively to create a blended
teaching and learning environment without a clear understanding of the relationship
between pedagogical knowledge and the role e-learning tools play as a medium for
teaching and learning [19]. Therefore, if educators are expected to prepare learners
for a technological saturated working environment after school, they too need to be
well versed and able to use the appropriate ICT tools [11]. However, educators may



find it difficult to use ICT tools if they are unable to see said tools as being part of
their pedagogical frame of reference [19].

In order for the educator to properly instruct learners and convey the appropriate
knowledge, they must themselves be in possession of the appropriate pedagogical
knowledge related to what they are teaching [11]. Pedagogical knowledge does not
simply refer to content knowledge but also a deep understanding of teaching,
learning, the educational process and the values, purposes and aims thereof [20].
Additionally, pedagogical knowledge can also include an understanding of effective
lesson conveyance, assessment, student- and classroom management and lesson
planning [8].

2.3 Challenges of integrating technology tools teaching

In order for ICT tools to be used effectively and appropriately in the classroom to
offer invaluable support to learner, both content knowledge and appropriate
instructional methods need to be integrated appropriately into the blended
environment [21]. It can also be concluded that educators need to know how to create
an ICT enriched classroom by implementing blended learning in a flexible and
creative manner and be guided by the curriculum, learning outcomes, experience and
content knowledge [22]. Additionally, the students in our schools today are also
exposed to a variety of technologies from a young age which created an ever-
expanding cycle where educators and schools are forced to also embrace the changes
brought to the education sector though the introduction of new technologies and the
needs of learners to also adopt and acquire new technology-based skills [23].

According to Amin [24], the acquisition of ICT related skills have posed some
difficulties for bother student- and veteran teachers [25]. In another study, Flanagan
[26] investigated and contrasted the method used by beginner- and veteran teachers
when it came to solving ICT related problems as they occur in the classroom.
Additionally, Hedgcock and Ferris [27] also found that the greatest challenge faced
by teachers is the lack of ICT-based skills and training and an inability to properly
prepare for the use of technology in the classroom in order to foster a blended-
learning environment [27]. This hesitance and doubt that teachers experience has
been coined by Al-Alak and Ibrahim [28] as “computer anxiety” and has been shown
to negatively affect the teachers’ intentions and ability to use technology in the
classroom [11, 28]. More recent research has suggested that the gap between what is
expected of educators in terms of blended learning and that which they know they are
actually able to achieve, has gone as far as causing “technophobia” among many
teachers [29]. It was found that this “computer anxiety” and “technophobia” were
primary a result of teachers not possessing the skills, knowledge, confidence or
experience when it comes to using technology in the classroom [29].

In addition to the challenges teachers face as discussed above, educators must also
focus on fulfilling their roles as teacher, meeting the standard of the curriculum and
ensure that all of the learners’ needs are met while keeping their individual ability and
learning capacity in mind [11]. Therefore, it comes as no surprise that research shows
that many educators are feeling overwhelmed and ill-equipped as they attempt to
follow new educational trends and meet the standards [11].



3. Reseach approach

The objective of this paper was to establish the key considerations that educators
think through for realising computer integrated education design. In order to achieve
the aim of the study, an interpretive, single case study research strategy was applied.
The case study institution is a South African private school, primarily catering to
foreign learners from diplomatic families. This school consists of 257 learners from
Grade 0 to Grade 12 and employs 25 educators, as well as a support- and administra-
tive team of 12 people. We designed a semi-structured interview guide that consisted
of demographic questions, as well as questions pertaining to computer integrated
education design and evaluation. Data was collected through 13 semi-structured in-
terviews. The profile of the educators that were interviewed is shown in Table 1.

Table 1. Respondent profile

Educators interviewed Tenure as educator Tenure at case
study institution

Elementary School 3 23% <5yrs 5 38% <4 yrs 9 69%
Middle School 4 31% 5-7 yrs 5 38% 4-7 yrs 3 23%
High School 6 46% >7 yrs 3 24% >7 yrs 1 8%

Total 13 100 % 13 100% 13 100%

The transcriptions of the interviews were analyzed using Leximancer [30] in order
to identify and report patterns and themes within the data [31], emphasizing both
organization and rich description of the data set and theoretically inform interpreta-
tion of meaning [32, 33]. Leximancer software (V5.0) is advanced natural language
processing software utilizing Bayesian theory. Leximancer applies an unsupervised
iterative process to determine the frequency of concepts and their relationships, and
as such, has no preconception to extract the data. The final analysis is gleaned from
the data itself [34]. Leximancer identified the main concepts in text reliably based on
the interdependence of words in the text. Leximancer automatically infer concepts
and themes from the data and provide clear, concise and accurate interpretations [35].
In the next section, we discuss the data analysis and findings of the study.

4. Data analysis and findings

The purpose of this study is to present the educator key considerations for
computer integrated education design. The qualitative data collected through the 13
semi-structured interviews were analysed in order to identify the key considerations.
The interview data was visualised through a concept map depicted in Fig. 1.
Leximancer generated a total of 30 concepts and 12 themes from the interview data
and shown in Table 2. Theme refers to a cluster of concepts that have commonalities
reflected by their proximity in the concept map. The theme name is derived from the
most prominent concept that appears in the group of interconnected concepts. The
calculation of the number of hits informed the themes that were formed based on the
interview text and fit each concept based on the Leximancer’s machine learning
capabilities [36].

In terms of the “tools” theme, when technology integration in the classroom is
seamless and thoughtful, students not only become more engaged, they begin to take



more control over their own learning. The choice of technology integration highlights
the ability and capability of finding and evaluating the best tools and devices suited to
the classroom situation and that may be applied across various contexts, The
“students” theme highlighted the aspect that learners adapted well to the on-line
environment and that they may be taught where ever they are and that the educator
may share resources with them wherever he / she is. Special needs of learners may
also be addressed in this manner. The “technology” theme impacts educator
pedagogical knowledge as their own training often included very little technology
training apart from using an overhead projector.
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Fig. 1. Interview data concept map

Table 2. Themes and concepts from the interviews

No  Theme Hits Concepts

1 Tools 65 tools, use, able, devices, situation, training, content, using
2 Students 56 students, learners

3 Technology 46 technology, class, classroom, apply, finding, best, content
4 Learning 29 learning, education

5 Training 19 training, using

6 Teaching 15 teaching, time

7 Work 14 work

8 Online 11 online

9 Videos 11 videos, Youtube

10 Digital 8 digital

11 Need 7 need

12 Variety 7 variety




Tools make the content more attractive and accessible and also allow for learning
to be more active and engaging such as making use of a gamified learning experience,
building lesson plans using differentiated instruction and technology, build a class
website, create a classroom blog and using social media as a training tool. The appli-
cation of technology is not a one-size-fit-all approach and the best content, approach
and application must be adopted for the particular context. The “learning”, “training”
and “teaching” themes consider the purpose and need of each activity or lesson in
order to evaluate which tool would be best suited to the outcome. Learning is enabled
through exposure to a wide variety of material, information, and it enables learners to
practice and apply while they manage their own learning path. Collaborative learning
is being utilised more and the material is adapted to make up for the lack of classroom
contact. With regards to computer integrated education, time-management, punctuali-
ty and organisation of all concerned have become a top priority. “Work” and “online”
refer to workload and was highlighted in the automated analysis as using technology
as introduction for a lesson or by recording a lesson, the educator workload is impact-
ed, and in some instances, reduced. Learners’ work packs may be submitted online,
changing the typical workflow experienced as opposed to when no technology is
utilised. Furthermore, when learners present their work online to their peers, there is a
completely new dynamic added to collaborative learning. There is a lot of simultane-
ous learning taking place. The “videos” and “digital” themes contributes in the class-
room as learners seem to pay more attention to technology in the classroom and the
teacher can be more creative in the class. YouTube has a vast collection of helpful
tutorials, while online discussion boards are used to see how learners engage with the
content. The “need” and “variety” themes are focused on the educators and what is
required in terms of tool selection best supporting the learning outcomes. Educators
reflected that their knowledge of a variety of tools are limited and that they seek the
advice and guidance of colleagues.

In the next section we evaluated the findings obtained through the interviews
against the taxonomy of blended learning design [37].

5. Computer integrated education design evaluation

The aim of this study was to present the key considerations that educators reflect
on for computer integrated education design. The next step in this research study was
to visualise a measurement of the computer integrated education application in the
case study institution. For this purpose, we applied the taxonomy for effective blend-
ed learning design [37] as it is useful not only for describing key factors impacting
blended learning design, but also as a professional development tool for educators to
increase efficacy of teaching and learning design [37]. In order to visualise the find-
ings and create a professional development roadmap for the case study institution, we
used a basic red-amber-green status where the themes and concepts defined through
the automated analysis were evaluated against the taxonomy dimensions and charac-
teristics as depicted in Fig.2.

One taxonomy dimension, “how student learning takes place” was well presented
in the educator interviews, while 5 more taxonomy dimensions only contained green
and amber characteristics. For “content knowledge” attention must be given to the



content knowledge that the educator must have to adequately meet the needs of stu-
dents, while making a variety of knowledge available to them. For “pedagogical
knowledge”, assessment and how technology means are used to achieve it, must be
considered, while access and computer integrated education knowledge skill must be
developed in the “technology knowledge” dimension. In terms of the “learner experi-
ence” dimension, one aspect requires development and this includes problem solving
i.e. addressing the challenges students are facing when attempting to utilise computer
integrated education material. Focus in the “educator skills” dimension must be on
management and development. Educators must build their own capability to apply
technology in computer integrated education while educator development need to
develop a dynamic understanding of technology, as well as learn how to interact
fluidly therewith during instruction. In the “beliefs and attitudes” dimension one
characteristic i.e. educator judgement regarding the use of technology by a learner,
requires urgent development attention. The same applies to policy, skills determinants
and affordability in the final taxonomy dimension, “contextual determinants”.
Judgement regarding the thoughts and beliefs of others when it comes to using tech-
nology tools for teaching and learning, must be based on the application of technolo-
gy as an information source. Affordability is driven by the technology architecture
that the school subscribes to and the associated cost of ownership. Policy, especially
as it relates to privacy and protection of personal information must be clearly defined
and applied consistently. Finally, educators must focus on different capabilities of
computer integrated education and the adjustment to a digital environment, designing
revised curricula.
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Fig. 2. Computer integrated education evaluation for the case study institution
This computer integrated education evaluation may be utilised to create a profes-
sional development plan for educators in the case study institution or to create indi-
vidual educator profiles for targeted individual professional development.



6. Conclusion

In 21* century teaching, educators are expected to integrate traditional pedagogical
methods with the effective use of technology in computer integrated education. These
increasingly sophisticated technologies, create a requirement for educators to gain
new skills to meaningfully engage with these technology tools. In this study we
presented a computer integrated education evaluation case study where data was
collected through 13 semi-structured interviews. The taxonomy of blended learning
[7] was used to map the findings from the interviews to with the aim to develop a
professional development agenda for the case study institution.

Thirteen educators across elementary, middle and high school were identified with
varying years of experience as well as varying tenures at the case study institution.
The data from the semi-structured interviews were analysed with automated natural
language processing software, Leximancer 5.0. Through the analysis process, 30
concepts related to 12 themes were identified. These concepts and themes described
the educators’ key considerations when applying computer integrated education
design. The four most prominent themes identified included tools, students,
technology and learning.

In order to create a measurement of the case study institution’s computer
integrated education capability, the taxonomy of blended learning, consisting of 8
dimensions and 31 characteristics, were utilised. Similar themes between the
taxonomy and interview analysis were identified and visualised with a green status.
Where themes overlapped somewhat and minor issues were mentioned in the
interviews, an amber visualisation was applied. Where taxonomy characteristics could
not be matched to a prominent theme in the interview data, a red visualisation was
used. Based on this evaluation, the case study institution may design a professional
development plan for its educators.

This study was based on an interpretive paradigm and a basic red-amber-green
mechanism was used to inform the evaluation and consequent professional
development plan. As such, for future research, the development of a quantitative
measurement tool based on the taxonomy of blended learning may be designed and
evaluated. Furthermore, the suggested professional development plan may be tested
with the case study institution as the next research step for the application of the
findings of this study.
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