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Abstract 

Teachers have encountered new challenges owing to the expanding possibilities of the use of 

ICT in every respect of the school context in the 21st century (Albion et al., 2015). Spector 

(2016) on the theories of information and communication mentioned sender (encoding) and 

receiver (decoding) with structured and interpreted information through channels for 

communication and into knowledge for teaching and learning purposes (Ch. 9). While the 

internet, unique in many interactivities and ubiquitous communications, Ertmer et al. (2012) 

revealed that teacher beliefs and attitudes towards technology, in addition to their current levels 

of knowledge and skills remain barriers for the use of technology in education. In this literature 

review research focus on, the challenges integrating ICT into instruction design (ID) on the 

education field. In addition, this research in other factors influence following on analysis, 

facilities, and performance ICT integration in special education. The last concern for increasing 

instructor’s attitudes towards technology integrating ICT to being a competent and refine of 

specialization and expertise in education for all learners. The future research is heavily focused 

on special needs with the quantity and quality of ID and assessment using ICT integration for 

special education in the teacher training programs and analysis of the performance, etc. Although 

delivering education through technology is a top priority for many districts, they’ll need to 

ensure equity and accessibility are top of mind, according to the report.  

Keywords: ICT literacy, ICT integration, Challenge of ICT, Influencing Factors in 

Integration of ICT,  Analysis of Performance, Teaching-Learning Process, Attitudes Towards 

Technology, ICT integration in Special Needs 
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The Challenges of ICT Integration of Instruction Design 

As Spector (2006, p.123): “Everyone thinks of changing the world, but no one thinks of 

changing himself” (Leo Tolstoy, Pamphlets, 1900) that for the instruction design integrating ICT 

of educators, one of the challenges they face is to use their knowledge of pedagogy, content, and 

technology to teach content and skills with a student-centered approach (Nelson, Christopher & 

Mims, 2009). Given the prevalence of multimedia and the Internet, the ability to integrate visual 

explanations into communication are increasingly important (Tufte, 1997). According to 

Ferreira, “the main question that should be considered by teaching teams is not how students 

with different backgrounds will be able to cope with skills across the borders, but how [teaching] 

team members themselves can do so in the first place” (Ferreira, 2007). The skills in ICT 

integration are experience and experiment, using simulated tasks to discover, through ICT 

integration to create lesson plans, evaluating and selecting educational software, having the skills 

and knowledge necessary for ICT integration, etc. The integration of creative multimedia as a 

communication and assessment medium is only slowly taking place outside the constraints of 

disciplines traditionally viewed as ‘creative’ (e.g., Cox et al, 2009; Ferreira, 2010; Kouadri 

Mostéfaoui et al, 2010).  

The Facts of Challenge of Utilizing ICT in Education 

The most challenging of utilizing ICT integration in education, significantly in special 

education is the digital resources. Upon documents and interview results, using digital resources 

and educational infrastructure within the system are very limited for special education. Next 

section, there is more information regarding special education about ICT integration. Various 

frameworks have been proposed to enable assessment of creativity specifically within a technical 
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educational context, (Cropley & Cropley, 2010; Jackson, 2005), that creativity is some special 

quality pertaining to certain individuals, groups or indeed curriculum subject areas (Kleiman, 

2008), which Craft (2001) labels ‘high creativity’. Nevertheless, in Higher Education (HE), for 

ICT teachers in HE the challenge of assessing creative work still remains a difficult one to 

address, and indeed many choose to opt out of this aspect of assessment altogether (Jackson, 

2005). These challenges are not only limited to instructors alone. Instructors’ education 

institutions have also confronted the challenge to improve their instructors to successfully 

integrate ICT into the teaching and learning process. These institutions need to train the 

pedagogical issues in the field of ICT integration to teachers to enhance their ICT competence 

and increase their experience to integrate technology in their classes.  

According to Ertmer and Ottenbreit-Leftwich (2010) “although knowledge of technology 

is necessary, it is not enough if teachers do not also feel confident using that knowledge to 

facilitate student learning (p.261)”. John Paul Obillos Dela Rosa (2003) stressed, most 

technological reform in the education field uses ICT integration and it is a potential tool that 

provides educational opportunities in teaching and learning process and increasing learners’ 

motivation and engagement in the higher learning productivity. So, learners engage with their 

real-world in order to solve their problem, which is effective in teaching and learning. It equips 

learners with digital age literacy, inventive thinking, higher order thinking and sound reasoning, 

effective communication, and high productivity (Tinio 2002). Teachers are not the only source of 

information, but effectively act as facilitators so that students can actively interpret and organize 

the information they are given, fitting it into prior knowledge (Dole, Duffy, Roeler, & Pearson 

1991). Instructor and learner combine information restructured and reinterpreted during 

processing, through channels with verbal or nonverbal communication, use of authentic 
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language, and both instructor and learner autonomy to integrate ICT with instruction-design 

traverse challenging and interlacing exploration road of information superhighway. The 

effectiveness of using ICT requires the availability of equipment, supplies of computers and their 

proper maintenance including other accessories by Khan, Hasan, and Clement (2012). Bonifacio 

(2013) therefore believes that ICT must be used and taught in powerful and meaningful ways. It 

means the instructor is not planning only focusing on how to teach.  

Merrill’s (2002) that principles of instruction is to distinguish types of problems and use 

the type of problem to be solved as a guide to planning and implementing instruction. The 

instructor’s challenge of integrating ICT in the critical components of instructional with types of 

learning and learners to support for achieving desired outcome that connects learners’ 

characteristics, interests, and prior knowledge then design using the tools for appropriate 

activities, and support evaluation or performance with growth. During the COVID-19 pandemic 

in late April 2020, The Household Pulse Survey assessed a wide range of home-related topics, 

covering computer and internet access for online education. Generally, 4.4 million student 

families do not have uninterrupted computer access and 3.7 million do not have access to the 

internet; while more than half of households had school computers, a small portion of them had 

internet access devices (USA FACTS, 2020). These problems include high cost of ICT tools, 

lack of support from private organizations, conservative attitudes of people, low internet 

connectivity, irregular power supply, network failure, lack of facilities, basic education, and 

computing skills among others (Ekpoh et al., 2013; Ogunlade, 2008). According to Spector 2006, 

“design challenges...typically at the operational rather than the pedagogical level” (p.112). 

Davis’ (1989) technology acceptance model suggests that perceived usefulness and perceived 

ease-of-use are primary considerations.  
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Analyze, facilities, and performances ICT integration in special education 

Liasidou (2010) puts emphasis on special needs is not personal trouble, it is public issue, 

therefore societies in their system need to pay attention on their policy and create a standard for 

the uses of ICT for upgrading the quality and equality of the special needs education. These 

perceptions with regard to how a new technology will meet individual needs, and much more 

(Wejnert, 2002). Documents and interview findings highlighted that ICT provision and 

implementation in special education is not sufficient (Aksal, F. A., & Gazi, Z. A. (2015). There 

are new courses and programmes within the system to reach ICT competence and literacy for the 

special needs education. The awareness of the necessity of ICT integration in special education 

has become a current system issue and problem which needs to be investigated and planned in 

detail through strategic planning and management (Brodin et al. 2012).  

This provides a ground and opens a debate on integrating ICT in the special education 

field, according to Brodin et al. (2012), “reaching out success and constructive performance on 

integrating ICT into special education” that “need contextualization and ICT policy and digital 

literacy”. In the analysis phase of planning instruction, it is reasonable for a designer to consider 

the kinds of things to be learned (Anderson & Krathwohl, 2001). In this respect, recent studies 

focus on the perceptions of participants on ICT, the uses of ICT and practical implications in 

special needs education (Brodin , Lindstrand, 2003; Peltenburg , Heuvel‐Panhuizen, Robitzsch, 

2010; Heemskerk , Volman ,Admiraal , Dam, 2012), This regard, literature points out a positive 

correlation between success and using digital resources in special education that should in order 

to set ICT policy and perception of lCT practical implications. According to Aksal, F. A., & 

Gazi, Z. A. (2015), infrastructure and specialization in the field can be listed as obstacles in ICT 

integration in special education for developing countries upon documents and interviews 
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results. As like, message design is a micro-level activity (focusing on specific parts of a unit of 

instruction) that is closely intertwined with more macro level (e.g., course level) decisions 

involving multimedia and related matters such as visual literacy, alternate forms of 

representation, and support for those with special needs (e.g., the hearing and vision impaired, 

second language learners, etc.) (Lohr, 2007).  

The critical success factor of ICT integration in special education is the digital literacy 

which needs to be resolved and considered within the system (Brodin et al, 2012). Instructional 

Systems Design is an iterative process of selecting instructional strategies, creating materials, 

choosing media, planning objectives, and evaluation. It is generally wise to adopt a systems 

perspective and think of these as tightly interconnected and mutually influential processes 

(Spector & Anderson, 2000; Spector, 2015a). Adaptability focuses on the flexibility of an 

educational technology and deliver with the matter whether it adapts to learners’ different needs.  

Confirm the Intended Audience 

Confirm the intended audience is to identify the abilities, experiences, preferences, and 

motivation of the student. (Spector et al., 2019). The World Health Organization (2001) proposes 

a classification of disability according to functional limitations. These disabilities students 

sometimes attribute their successes to external factors and their failures to intrinsic causes.  

Analyze, facilities, and performances 

Regarding these things the instructor must take their student’s characteristics into account 

and utilize integrating ICT to help compensate for their needs in different ways. The World 

Health Organization (2011) estimates that about 15% of the world's population lives with some 
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form of disability. According to Chalghoumi (2008), ICTs refer to a set of technological 

applications and tools that promote information processing and communication, while the term 

technological aid refers to devices and software used to address all or part of particular 

disabilities or learning difficulties. Chouinard and Paquin (2009) distinguish various types of 

technological aids for learning, including accessibility aids, communication aids, writing aids 

and learning aids. Learning difficulties are not limited to the cognitive domain. They are often 

observed at the same time as low school motivation and low self-esteem (Maltais & Herry, 1997; 

Vitaro, Dobkin, Gagnon & Leblanc, 1994).  

Depover, Karsenti and Komis (2007) note from the studies carried out that ICTs make 

learning more stimulating for students in difficulty and encourage them to make more effort and 

to be more attentive in learning tasks. Green's (1995) survey of teachers in adapted education in 

the United States indicates that, according to them, the use of ICT brings a high motivation to 

many of their students. As Chmiliar (2007) quotes: 

Despite advances in the field of technological aid brought about by research and 

development, it is not clear what is happening in this area at the moment. Information on 

practices and needs in this area is limited. (free translation, p. 2) that use of ICT 

integration for personal and professional purposes not only for educational purposes but 

for students with disabilities or difficulties.  

Cost-benefit analysis for educational technologies is more complex than ever before (Levin, 

2001). Alper and Raharinirina (2006) mentioned that the sometimes-difficult accessibility to 

technological aids for students in difficulty, as well as their sometimes-high cost, limit the use of 

these more specialized tools. Cuban, Kirkpatrick and Peck (2001), and Karsenti (2004), point 

out, accessibility to technologies does not guarantee the pedagogical integration of these 
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technologies. It should be a supplementary to the curriculum and aligned with instructional 

strategies. As Peraya, Viens and Karsenti (2002) noted, the integration of ICTs requires a 

transformation of teaching strategies and pedagogical values. This integration also requires that 

account be taken of the particular needs of the learner, the characteristics of the environment and 

the task to be performed, as well as the strategies to be put in place in the use of technological 

aid by Zabala (1995).  

Instructors are now using accessibility needs technologies such as on-demand video, text 

to speech, touch screens, screen sharing, speech to text, word prediction and etc. that were using 

by students with disabilities for all students. As Jacquet (2008) stressed, the use of technological 

aids calls for an analysis of practices and a retrospective reflection on the part of the speaker in 

order to identify this new learning dynamic. Smart learning environments are those which make 

use of adaptive technologies and other innovations to be able to respond to the specific interests 

and needs of a particular learning (Sleeman & Brown, 1982; Spector, 2014a). Depover, Karsenti 

and Komis (2007) mentioned, "this transformation will gradually emerge and will initially be 

based on a limited number of teachers who are particularly open to change" (p. 183).  

According to Spector (2016), the changes could include one’s abilities, attitudes, beliefs, 

knowledge, and skills. Further research could formative and summative evaluation whether the 

integration of technological aids is continuing and further document the types of learning of 

various technological aids. It has been submitted that “although the new generations seem to be 

connected to the Internet or a Social Network all the time, the fact is that accessibility to ICT by 

a sector of society is still a gap to be closed” (Alcántar et al., 2017, p. 3). Christopher Bugaj, an 

assistive technology specialist at Loudoun County Public Schools in Virginia, says moving to 

remote learning also forced general educators to consider accessibility needs for all learners.  



10 

THE CHALLENGES OF ICT INTEGRATION OF INSTRUCTION DESIGN 

The link of instructor’s attitudes towards technology integrating ICT in education 

How are instructors' attitudes towards technology using ICT in education? Attitude—a 

mental disposition or way of thinking about something; attitudes are linked to particular 

believers and their willingness to engage in particular activities (Spector, 2019). This is internal 

state that affect a personnel’s choice of action towards some activity, place, person, and event. 

Teo (2011) argued teachers’ positive attitudes towards the use of computers reinforce their 

intentions to use technology. Stressed by Nelson, Christopher and Mims (2009) that teachers 

know how to relate concepts through technology, demonstrate pedagogical practice and facilitate 

technology use in technology integration. Ertmer (2005) suggested that teachers’ existing 

pedagogical beliefs should be taken into account to increase teachers’ uses of technology 

supporting student learning.  

Studies have revealed that there is a poor degree in the utilization of ICT resources in 

secondary schools and higher education, particularly for teaching, research, and record 

maintenance (Agyemang et al. 2019; Odigwe & Owan, 2020). Don Norman (2002) went on to 

observe that the design of tools and technologies determined how they would and could be used; 

as it happens, people often make use of a tool or technology in ways that were not specifically 

intended by designers. This shows the pedagogical ICT integration competence that matters in 

real-world classroom settings. It could find out that instructors’ skills of integrating ICT towards 

demonstrative purposes and they know how to simulate tasks for discovery, experience, and 

experiment into the education field. Some teachers’ strategies that believe they are role models, 

as an instructor, reflecting on the role of ICT integration in education, learning how to integrate 

ICT by design, and authentic ICT integration experiences confidently. Ertmer et al. (2012) 

revealed that teacher beliefs and attitudes towards technology, in addition to their current levels 
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of knowledge and skills remain barriers for the use of technology in education. Teachers play a 

significant role in ensuring that technology is embraced and adequately executed in teaching 

(Teo 2009). This research review shows that ICT integration has great potential to be integrated 

effectively in teaching, it is imperative that both teachers and learners build confidence towards 

the use of technology through proper facilitation using the required electronic equipment, 

training, and time resources (John Paul Obillos Dela Rosa, 2003). 

 Researcher provides evidence that many teachers use ICT to support innovative 

pedagogy. An instructor's knowledge and exposure to ICT integration competence play an 

important role in enriching he/she experiences. Research on this paper, the instructors who lead 

the way towards strengthened integrating ICP in the academe have varying experiences, 

perceptions, and attitudes towards the utilization of ICT integration in the landscape of ID. Also, 

some teachers still have lack of the ICT competence, lack of the area in the curriculum, and the 

biggest issue is language barrier if educators want to enrich the educational content of their 

subject with utilize of digital multimedia resources that involve significant change in 

instructional designs, teaching methods, and learning activities on educational technology. 

Recommend 

Provided the importance of non-academic support for the academic performance of 

learners particularly in a school with high proportions of at-risk and economically disadvantaged 

learners, and the school should look with favor to scale up the ICT integration training for 

instructors’ competence. Inclusion of specialists’ perspective, voice, and feedback is 

recommended for effective planning and decision and more targeted management support and 

training may be required to ensure uniformity of experiences and support for specialists with 

integrating of ICT. 
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Conclusion 

The challenges of ICT integration into ID are poorly funded ICT tools, the learners' 

interrupted access to the internet, lack of competence to integrate ICT, lack of facilities, learners’ 

computing skills, instructors’ operation challenge, and among others. For the analysis in special 

education, a transformation of practices of ICT integration on this innovation and make a basic 

personal goal then the oriental practice. The idea of the information processing theory is that the 

human mind is analogy a computer or information processor. In this paper stressed, researchers 

have found ICT utilization to be significantly dependent on the socio-economic level of students 

with different socio-demographic variables and not a significant predictor of students’ academic 

performance.  

The instructors who lead the way towards strengthened integrating ICT in the academe 

instruction have varying experiences, perceptions, and attitudes towards the utilization of ICT 

integration in the education environments. This review on assessment of higher education 

students that satisfaction with web-based learning systems and the students’ satisfaction with 

using ICT facilities, and are interested in using computer technology, open-sources learning. 

This paper is basic perspective and challenges of ICT integration of ID in education field . For 

further into the ID should thinking deeply that to do international design research, stakeholders’ 

analysis into action for instructors and all learners need.  

Spector (2014b) argues that to be considered a smart learning environment that needs to 

be demonstrated (practice) to be engaging, effective, and efficient. The theories, models and 

conceptual frameworks aiming to understand teachers’ intention or actual use of ICT in teaching 

practices (Agyei & Voogt, 2011; Davis, 1989; Drent & Meelissen, 2008; Ajzen, 1991; 
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Venkatesh et al., 2003). In the future research which may be conducted and focus with strategic 

planning, design methodologies, and integrate a function list to the demand with usefulness 

system managing ICT integration facilities that can be revealed with evidence and results in the 

special education field. It will be equality for the education field.  
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