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I. Introduction 

The rapid growth in ICT has brought remarkable changes in the twenty-first century [1]. ICT became a 

commonplace entity in all aspects of life [9] and it affected demands of the modern society [1]. The use of ICT 

has fundamentally changed the practices and procedures of nearly all forms of endeavour within business and 

governance [9]. Though the impact of ICT is not as radical as in business and governance, its impact has also 

brought about remarkable changes in the field of education too. It is emerged as a powerful tool for diffusion of 

knowledge and information [11]. Just like in any other fields, ICT is now indispensable in the field of education. 

ICT promises revolutionary benefits for the present and future and the educational institutions around the globe 

have increasingly adopted ICT as tools for teaching, curriculum development, staff development, and student 

learning [5][14]. ICT has greater potential for knowledge dissemination, effective learning and the development 

of more efficient educational services [1]. The delivery mechanisms and content of education have been highly 

influenced and are under transition due to the rapidly growing technological interventions. These changes are 

creating enormous opportunities for improving the quality and efficiency of education [11].  

The demand for quality education is an ever increasing phenomenon in India with population crossing the massive 

1.2 billion [16], of which a high proportion of them are young. In the education sector, India has innumerable 

challenges in terms of infrastructure, socio-economic, linguistic and physical barriers for people who wish to access 

education [3]. The Government of India, as reflected in its policy and plan documents, realized the fact that many 

of these challenges, challenges related to expansion, equity and quality in particular, can be tackled effectively by 

exploiting the emancipatory and transformative potentials of ICT. The National Policy on Information and 

Communication Technology in School Education [8] in its vision statements states that sustained uptake and use 

ICT and ICT enabled activities and processes is the key to improve access, quality and efficiency in the school 

system and to prepare youth to participate creatively in the establishment, sustenance and growth of a knowledge 

society leading to all round socioeconomic development of the nation and global competitiveness. By setting up of 

National Mission on Education through Information and Communication Technology (NMEICT) in the eleventh 

five year plan, the government of India has given a further impetus to use of ICTs to leverage the potential of ICTs 

in providing high quality personalized and interactive knowledge modules over the internet/intranet for all the 

learners in Higher Education Institution in any-time, anywhere mode. The mission statement of NMEICT states 

that for India to emerge as a knowledge super power of the world in the shortest possible time it is imperative to 
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convert our demographic advantage into knowledge powerhouse by nurturing and honing our working population 

into knowledge or knowledge enabled working population [7]. In tune with these policies and plans for promoting 

the use of ICTs, the government of India has initiated several country-wide programmes, both at school and higher 

education levels.  The use of satellite in education started as Satellite Instructional Television Experiment (SITE) 

in 1975-76 [11]. The AIR has done a commendable work in this regard through its Vigyan Vidhi programmes to 

disseminate scientific information to students and teachers [6]. Educational Technology (ET) scheme launched by 

the Ministry of Education in 1970 is the first formal initiative by the Government of India to promote technology 

use education.   The Centre for Educational Technology (CET) set up in 1974 under ET scheme launched a highly 

successful multimedia programme of in-service teacher training [13]. With the successful launch of the Indian 

National Satellite (INSAT) in 1980, CET has got new facelift, resulted in the establishment of Central Institute of 

Educational Technology (CIET) and some of the ET cells in the states were upgraded to State Institutes of 

Educational Technology (SIETs). This led to the establishment of CIET-SIET studios for production and 

transmission of school oriented programs. Indian experiments in taking computers to schools started in 1984 with 

the introduction of the MHRD sponsored Computer Literacy and Studies in Schools (CLASS) scheme launched 

for high schools. The ET and CLASS schemes paved the way for a more comprehensive centrally sponsored 

Information and Communication Technology @ Schools scheme (ICT@School) in 2004 to provide opportunities 

to secondary stage students to build their capacity of ICT skills and make them learn through computer aided 

learning process. The Scheme provides support to States/Union Territories to establish enabling ICT infrastructure 

in Government and Government aided secondary and higher secondary schools. Use of ICT for quality 

improvement also figures in Government of India's flagship programme on education, Sarva Shiksha Abhiyan 

(SSA). In elementary education, Sarva Siksha Abhiyan noted that “the use of ICT can help in achieving its 

objectives of reducing drop out, enhancing achievement levels, and making learning joyful” [12]. Again, ICT has 

figured comprehensively in the norm of schooling recommended by the Central Advisory Board of Education 

(CABE), in its report on Universal Secondary Education, in 2005 [8]. Other than these country-wide Central 

Government schemes, there were many small scale state wide programmes in partnerships with both global and 

local players. 

 

II. The Research Context and Methodology 

Considering the ubiquitous nature of information and communication technologies and how radically it has 

transformed our society, teachers and administrators cannot ignore the need for integrating ICTs into teaching, 

learning, evaluation and related activities any more. ICT for education is more critical today than ever before since 

its growing power and capabilities are triggering a change in the learning environments available for education 

[10]. The use of ICT offers powerful learning environments and can transform the learning and teaching process so 

that students can deal with knowledge in an active, self-directed and constructive way [15][4]. At present ICT is 

considered as an important means to promote new methods of teaching and learning. However, successful ICT 

integration is not as easy as it sounds due to a multitude of interrelated factors, such as manipulative, non-

manipulative and teacher factors. Manipulative factors include beliefs, skills and commitment of teachers, ICT 

knowledge, availability of ICT resources, whereas non-manipulative factors include age, gender, educational 

experience, computer experience, national policy and external supports. This implies that ICT integration into 

educational systems is a complex process and its success cannot be guaranteed. The World Bank study [16] 

suggested that merely putting computers in educational institutions and training teachers to use them will not 

improve the learning levels in students. Though it is true that lack of access to ICT resources is one of the major 

barriers that hinders ICT integration into teaching and learning, overcoming such hardware barriers does not, in 

itself, ensure ICT will be used successfully. According to Balanskat et al. [2], the accessibility of ICT resources 

does not guarantee its successful implementation in teaching, and this is not merely because of the lack of ICT 

infrastructure but also because of other barriers such as lack of high quality hardware, suitable educational software, 

among other things.  

Realizing the pervasive nature of ICTs and its potential for providing opportunities for students to learn how to 

operate in the information age, the central and state governments have implemented several programmes for 

promoting and harnessing the technological progress for ensuring access, quality and equity to all citizens by 

providing support for building the necessary ICT infrastructure and learning resources and institutional network to 

pool collective wisdom of teachers and experts in the country for the benefit of every Indian learner and, thereby, 

reducing the digital divide. In spite of the initiatives at the central and state government levels, due to a multitude 

of reasons, the current levels ICT uptake and its integration into teaching, learning and related activities is very low 

at school level, as it reflected by the fact that the ICT integration has not yet brought out any such revolutionary 

changes in access, quality or delivery mechanisms, as it was initially expected. The ambitious projects for 

promoting and supporting ICT integration into teaching, learning and related activities must be periodically 

evaluated for assessing their effectiveness and to identify the areas for further improvements. This study is one of 

such attempts to evaluate the Computer Assisted Learning (CAL) programme implemented by Sarva Siksha 
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Abhiyan (SSA), Kerala, in upper primary classes (class V to class VII) with special reference to the existing 

facilities, its utilization and the effectiveness of CAL.  

The research design employed is basically a mixture of quantitative and qualitative descriptive approaches that 

enable gather and analyse the data pertaining to the extent of CAL and its effectiveness, ICT competencies of the 

teachers and students, the level of access to ICT resources and its integration into teaching, learning and related 

activities, opportunities and challenges experienced by teachers in their teaching or management of ICT integration. 

A combination of survey and structured interview methods were used as data collection method. The surveys were 

implemented online for collecting data from students, teachers and heads of the institutions selected for case study. 

The structured interviews were conducted for collecting data directly from the respondents. The data collection 

tools were created based on the inputs received from the literature survey conducted on Educational Technology 

and consist primarily of closed responses. As appropriate, each instrument was evaluated by a panel of experts for 

content validity, reliability, and usability. 

 

III. Apparent Barrier to ICT Integration 

To a multi-response question on what are the major factors that affected your school’s capacity to effectively and 

efficiently implement ICT integration into teaching, learning and related activities, heads of the schools (consisting 

a sample size of 196 schools) responded as given in Table 1. 
TABLE 1: HURDLES TO ICT INTEGRATION AS PER HEAD TEACHERS’ SURVEY (N=196) 

Sl.N

o 
Hurdle  

% of School having this 

Hurdle 

1 Insufficient number of laptops/notebooks 88.12% 

2 Intuitions computers out of date and/or needing repair 83.17% 

3 Insufficient number of computers 82.18% 

4 Insufficient pedagogical support for teachers 73.27% 

5 Lack of adequate content/material for teaching 71.29% 

6 Insufficient number of Internet- connected computers 70.30% 

7 Insufficient number of interactive whiteboards 70.30% 

8 Insufficient technical support for teachers 70.30% 

9 Class time organization (fixed lessons time, etc.) 70.30% 

10 Lack of adequate skills of teachers 65.35% 

11 Lack of content in mother tongue 65.35% 

12 Insufficient Internet bandwidth or speed 62.38% 

13 Space organization (classroom size and furniture, etc) 54.46% 

14 Lack of pedagogical models on how to use ICT for learning 43.56% 

15 Pressure to prepare students for exams and tests 39.60% 

16 Too difficult to integrate ICT use into the curriculum 37.62% 

17 Most teachers not in favour of the use of ICT in teaching and related activities 27.72% 

18 No or unclear benefit to use ICT for teaching 27.72% 

19 Using ICT in teaching and learning not being a major goal in our school 13.86% 

To a question, what are the major hurdles in integrating ICT into teaching, learning and related activities, 

teachers (consisting a sample size of 482 teachers from 192 schools) responded as given in Table 2. 
TABLE 2: HURDLES TO ICT INTEGRATION AS PER TEACHERS’ SURVEY (N=482) 

Sl. 

No 
Hurdle to ICT Integration as per Teachers’ Opinion 

% Teachers 

Agreeing 

1 Lack of ICT Knowledge and Skill 64.56% 

2 Lack of appropriate course content 60.76% 

3 Lack of vision as to how to integrate 50.00% 

4 Lack of Follow-up to training 49.37% 

5 Lack of differentiated training programmes 48.10% 

6 Lack of technologies such as computer, Internet and e-mail etc. in the classroom 45.57% 

7 Overloaded teaching tasks 44.30% 

8 Lack of personal access to ICT for teachers 44.30% 

9 Lack of teacher confidence 37.34% 

10 No perception of benefits 36.71% 

11 Lack of time for ICT skill development 36.08% 

12 Lack of pre- & in-service training on ICT 35.44% 

13 Lack of ICT infrastructure 34.18% 

14 Insufficient time to integrate ICT during a class period 32.28% 

15 Shortage of trained staff to cope with the diversity of responsibilities and tasks 30.38% 

16 Lack of appropriate software 30.38% 

17 Lack of time to prepare and obtain materials needed for lessons 29.75% 

18 Lack of appropriate hardware 29.75% 

19 Inadequate motivation 28.48% 

20 Lack of up-to-date technological tools 27.22% 

21 
Insufficient financing (of teacher professional developments in ICT, of appropriate computer hardware & 

software, etc.) 
26.58% 

22 Imposed curricula 25.32% 

23 High cost of hardware  25.32% 
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Sl. 

No 
Hurdle to ICT Integration as per Teachers’ Opinion 

% Teachers 

Agreeing 

24 Lack of suitable places for e-learning 25.32% 

25 Lack of a clearly determined plan and policy of technology 23.42% 

26 Inappropriateness of physical environment (crowded classroom, etc.) 23.42% 

27 Lack of teacher collaboration 22.78% 

28 Failure in capacity building 20.25% 

29 High cost of software  19.62% 

30 Lack of technical support 18.99% 

31 Poor planning and preparation 18.35% 

32 Unchanged pedagogy 17.72% 

33 Poor quality hardware 17.72% 

34 Poor organization of resources 15.19% 

35 Lack of motivating environment 13.29% 

36 Lack teachers’ readiness 12.03% 

37 Resistance to change 12.03% 

38 Rigid course syllabi 12.03% 

39 Lack of teachers’ participation in planning for ICT integration 12.03% 

40 Inadequate and/or inappropriate configuration of ICT infrastructures 11.39% 

41 Poor fit of ICT with the existing curriculum 10.76% 

42 Unrealistic ICT policies 10.13% 

43 Lack of incentives 10.13% 

44 Speed of technological development 8.86% 

45 Exclusion of ICT from the curriculum 8.23% 

46 Less partnership among intuitions 6.96% 

47 Lack of strong leadership  5.70% 

48 Age differences 4.43% 

49 Negative attitudes of teachers 3.16% 

50 Poor administrative support 2.53% 

51 Privacy concerns 1.90% 

52 Gender differences 0.00% 

To a question on, what hinders you most in not using the ICT devices, tools and services or using them to limited 

level in your learning activities, students (consisting a sample size of 536 students from 192 schools) responded as 

given in Table 3. 
TABLE 3: HURDLES OF ICT INTEGRATION INTO LEARNING AS PER STUDENTS’ SURVEY (N=536) 

Sl 

No 
Hurdle to ICT Integration as per Students’ Opinion % Students Agreeing 

1 Lack of ICT facilities at home 70.74% 

2 Lack of ICT devices, tools and services in the classrooms 52.66% 

3 Lack of digital resources in medium of instruction 37.23% 

4 Lack of knowledge how to use the modern ICT facilities to learning 24.47% 

5 Lack of ICT integrated exercise in the textbooks  18.09% 

6 Lack of ICT Knowledge and Skill to use modern ICT devices, tools and services 14.36% 

7 Teachers do not teach by integrating ICT  4.26% 

 

IV. Major Barriers and Possible Enablers to ICT Integration  

The Pareto Analysis is used to identify the major hindering factors that contribute to 80% of the total causes. When 

applied to the hindering factors named by the heads of the schools (see Table 1), the Pareto analysis identifies 

hurdles 1 to 13 as the major hurdles that contribute to 80% or more causes as listed in table, as listed in Table 4. 
TABLE 4: MAJOR HURDLES NAMED BY THE HEADS OF THE INSTITUTIONS (OBTAINED AFTER PARETO ANALYSIS) 

Sl 

No Hurdle  
% of School having 

this Hurdle 

Score of the 

Hurdle 

Cumulative 

Score 

1 Insufficient number of laptops/notebooks 88.12% 7.89% 7.89% 

2 Institution’s computers being out of date and/or needing repair 83.17% 7.45% 15.34% 

3 Insufficient number of computers 82.18% 7.36% 22.70% 

4 Insufficient pedagogical support for teachers 73.27% 6.56% 29.26% 

5 Lack of adequate content/material for teaching 71.29% 6.38% 35.64% 

6 Insufficient number of Internet- connected computers 70.30% 6.29% 41.93% 

7 Insufficient number of interactive whiteboards 70.30% 6.29% 48.23% 

8 Insufficient technical support for teachers 70.30% 6.29% 54.52% 

9 Class time organization (fixed lessons time, etc.) 70.30% 6.29% 60.82% 

10 Lack of adequate skills of teachers 65.35% 5.85% 66.67% 

11 Lack of content in mother tongue 65.35% 5.85% 72.52% 

12 Insufficient Internet bandwidth or speed 62.38% 5.59% 78.10% 

13 Space organization (classroom size and furniture, etc) 54.46% 4.88% 82.98% 
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Similarly, when applied to the hindering factors named by teachers (see Table 2), the Pareto analysis identifies 

hurdles 1 to 29 as the major hurdles that contribute to 80% or more causes as listed in table, as listed in Table 5. 
TABLE 5: MAJOR HURDLES NAMED BY TEACHERS (OBTAINED AFTER PARETO ANALYSIS) 

Sl. 

No 
Hurdle to ICT Integration as per Teachers’ Opinion 

% Teachers 

Agreeing 

Score of the 

Hurdle 

Cumulative 

Score 

1 Lack of ICT Knowledge and Skill 64.56% 5.20% 5.20% 

2 Lack of appropriate course content 60.76% 4.90% 10.10% 

3 Lack of vision as to how to integrate 50.00% 4.03% 14.13% 

4 Lack of Follow-up to training 49.37% 3.98% 18.11% 

5 Lack of differentiated training programmes 48.10% 3.88% 21.99% 

6 Lack of technologies such as computer, Internet, e-mail etc. in the classroom 45.57% 3.67% 25.66% 

7 Overloaded teaching tasks 44.30% 3.57% 29.23% 

8 Lack of personal access to ICT for teachers 44.30% 3.57% 32.81% 

9 Lack of teacher confidence 37.34% 3.01% 35.82% 

10 No perception of benefits 36.71% 2.96% 38.77% 

11 Lack of time for ICT skill development 36.08% 2.91% 41.68% 

12 Lack of pre- & in-service training on ICT 35.44% 2.86% 44.54% 

13 Lack of ICT infrastructure 34.18% 2.76% 47.29% 

14 Insufficient time to integrate ICT during a class period 32.28% 2.60% 49.90% 

15 Shortage of trained staff to cope with the diversity of responsibilities and tasks 30.38% 2.45% 52.35% 

16 Lack of appropriate software 30.38% 2.45% 54.79% 

17 Lack of time to prepare and obtain materials needed for lessons 29.75% 2.40% 57.19% 

18 Lack of appropriate hardware 29.75% 2.40% 59.59% 

19 Inadequate motivation 28.48% 2.30% 61.89% 

20 Lack of up-to-date technological tools 27.22% 2.19% 64.08% 

21 
Insufficient financing (of teacher professional developments in ICT, of 

appropriate computer hardware & software, etc.) 
26.58% 2.14% 66.22% 

22 Imposed curricula 25.32% 2.04% 68.26% 

23 High cost of hardware  25.32% 2.04% 70.31% 

24 Lack of suitable places for e-learning 25.32% 2.04% 72.35% 

25 Lack of a clearly determined plan and policy of technology 23.42% 1.89% 74.23% 

26 Inappropriateness of physical environment (crowded classroom, etc.) 23.42% 1.89% 76.12% 

27 Lack of teacher collaboration 22.78% 1.84% 77.96% 

28 Failure in capacity building 20.25% 1.63% 79.59% 

29 High cost of software  19.62% 1.58% 81.17% 

When applied to the hindering factors named by students (see Table 3), the Pareto analysis identifies 

hurdles 1 to 4 as the major hurdles that contribute to 80% or more causes as listed in Table 6. 
TABLE 6: MAJOR HURDLES NAMED BY STUDENTS (OBTAINED AFTER PARETO ANALYSIS) 

Sl 

No 
Hurdle to ICT Integration as per Students’ Opinion 

% Students 

Agreeing 

Score of the 

Hurdle 

Cumulative 

Score 

1 Lack of ICT facilities at home 70.74% 31.89% 31.89% 

2 Lack of ICT devices, tools and services in the classrooms 52.66% 23.74% 55.63% 

3 Lack of digital resources in medium of instruction 37.23% 16.78% 72.42% 

4 Lack of knowledge about how to use the modern ICT facilities for learning 24.47% 11.03% 83.45% 

 

The 46 major hurdles identified by the Pareto Analysis are further subjected to Root Cause Analysis to identify the 

following two major hurdles, neglecting time and plan and policy related hurdles, in integrating ICT into teaching, 

learning and related activities at upper primary classes in the state of Kerala: 

(1) Lack of ICT resources, which includes hurdles like (a) Insufficient number of laptops/notebooks, (b) 

Institutions’ computers out of date and/or needing repair, (c) Insufficient number of computers, (d) Insufficient 

number of Internet-connected computers, (e) Insufficient number of interactive whiteboards, (f) Insufficient 

Internet bandwidth or speed, (g) Lack of technologies such as computer, Internet, e-mail etc. in the classroom, 

(h) Lack of personal access to ICT for teachers, (i) Lack of ICT infrastructure, (j) Lack of appropriate software, 

(k) Lack of appropriate hardware, (l) Lack of up-to-date technological tools, (m) High cost of hardware , (n) 

High cost of software , (o) Lack of ICT facilities at home, (p) Lack of ICT devices, tools and services in the 

classrooms, (q) Lack of adequate content/material for teaching, (r) Lack of content in mother tongue, (s) Lack 

of appropriate course content, (t) Lack of digital resources in medium of instruction, (u) Insufficient financing 

for appropriate computer hardware & software (v) Inappropriateness of physical environment (crowded 

classroom, etc.), (w) Lack of suitable places for e-learning and (x) Space organization (classroom size, 

furniture, etc) 

(2) Lack of training and support, which includes hurdles like (a) Insufficient pedagogical support for teachers, (b) 

Insufficient technical support for teachers, (c) Lack of adequate skills of teachers, (d) Lack of ICT knowledge 

and skill, (e) Lack of vision as to how to integrate, (f) Lack of follow-up to training, (g) Lack of differentiated 

training programmes, (h) Lack of teacher confidence, (i) No perception of benefits, (j) Lack of pre- & in-

service training on ICT, (k) Shortage of trained staff to cope with the diversity of responsibilities and tasks, (l) 
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Failure in capacity building, (m) Lack of knowledge about how to use the modern ICT facilities for learning, 

(n) Insufficient financing for teacher professional developments in ICT, (o) Inadequate motivation and (p) Lack 

of teacher collaboration 

The data collected from the case sample support these findings. The study found that the lack of ICT resources is 

one of the major hurdles as reflected by the following facts. The student-computer ratio in the system is 51:1. On 

an average, schools have 1.63 printers and 1.21 LCD projectors per school. 70.69% of the schools do not have other 

ICT hardware resources like digital readers, TVs with DTH/cable connection, portable music or video players, 

scanners, interactive whiteboards, digital video recording devices, video conferencing system, assistive technology 

devices. At schools, majority of the students (82.45%) have just 1 – 2 hrs of access to computers per week. 

Regarding the availability of digital learning resources for upper primary classes (such as DVDs/CDs containing 

video lectures on lessons, animated lessons, computer games on based on lessons, tutorial on lessons, e-books,  etc), 

maximum number (19.23%) of teachers responded that 41%-50% digital learning resources available for upper 

primary classes. More than half (51.48%) of the teachers responded that 31%-60% digital learning resources are 

available for upper primary classes. The study also revealed that 94.94% of the teachers have not yet contributed 

significantly to the generation of any digital learning resources like video lectures on lessons, animated lessons, 

computer games based on lessons, tutorial on lessons or e-books on upper primary (class V – to class VII) 

curriculum. However, a few of the them (5.06%) have contributed to the digital learning resources in the form of 

short films on environment and integrated farming, presentation slides and tutorials on lessons, etc. The conclusions 

that can be drawn from these facts is that lack of availability of and access to ICT resources is an important barrier 

that discourages teachers and students from integrating ICT into teaching and learning. The study also found that 

the two major barriers related to lack of ICT resources include the lack of appropriate and sufficient ICT 

infrastructure and the lack of appropriate and sufficient software and digital learning resources. Since the effective 

integration of ICT into teaching and learning demands the availability of and seamless access to ICT resources, 

more effort and support are needed to improve the levels of availability of and access to ICT resources, including 

the modern ICT devices and tools both at schools and at classrooms for teachers and students.  

The second major barrier to ICT integration the study has identified is the lack of training. Successful ICT 

integration requires regular high quality differentiated training and professional development with provision for the 

follow-up to the professional development to maintain appropriate skills and knowledge. Inadequate or 

inappropriate training leads to teachers being neither sufficiently prepared nor sufficiently confident to carry out 

full integration of ICT in the classroom. The levels of training and their effectiveness determine the ICT competency 

and proficiency levels of the teachers and their comfort and confidence levels in using ICTs in classroom activities. 

This study found that there were not enough in-service training opportunities, in particular differentiated training 

according to teachers’ existing ICT skill levels and training focusing on integrating technology in the classroom 

rather than simply teaching them the basic ICT skills. The study found that on an average, in 23.27% percentage of 

schools more than 50% of their teachers have undergone such basic in-service training.  In 21.29% schools, 26-

50% of their teachers in 28.22% of the schools 1-25% of their teachers have undergone such basic ICT in-service 

training. On an average, in 53.04% of the schools, the teachers have not undergone any specific ICT related in-

service training. The same trend is shown in the advanced and subject oriented ICT in-service training. On an 

average in 63.37% of the schools, teachers have not undergone any such advanced ICT training. 21.78% of the 

schools have responded that 1-25% of their teachers have undergone such advanced ICT training. In 8.12% of the 

schools 26-50% of their teachers have undergone such advanced ICT training and in 6.73% of the schools more 

than 50% of their teachers have undergone such advanced ICT training. The study also assessed teachers’ ICT skill 

and proficiency levels that determine their comfort and confidence levels in using the traditional and modern ICT 

devices and tools in teaching, learning and related activities. While 14.56% of the teachers responded that they are 

very comfortable and confident in using both modern and traditional ICT devices and tools in teaching, learning, 

and related activities, majority of them (83.54%) responded that their comfort and confidence levels are average. 

And 1.9% of the teachers responded that they are uncomfortable, but none of them were very uncomfortable in 

handling the ICT devices and tools in teaching, learning and related activities. Regarding the rating of their skill 

level in using the traditional and modern ICT devices and tools in teaching, learning, and related activities, majority 

of the teachers (70.25%) responded that are average skilled. While 7.59% of the teachers are experts in using the 

ICT devices and tools in teaching, learning and related activities, 22.15% of them are just beginners. The study also 

assessed the proficiency levels of teachers in handling both the traditional and modern ICT tools for teaching, 

learning and related activities. The study showed that majority of teachers are either of average proficiency or are 

beginners in using classical ICT tools like presentation tools (82.91%), word processor tools (80.24%), spreadsheet 

tools (77.22%), database tools (61.39%), drawing tools (76.58%) and search engines (68.35%). The study also 

revealed that majority of the teachers are either of average proficiency or are beginners in using some of the non-

traditional ICT tools like web resources such as repositories, web directories, etc. (56.33%), social platforms in 

education (68.99%), edublogs (70.25%), wikis (67.09%), networking and online learning communities (64.56%), 

games for education (68.99%), mobile learning (62.66%) and online dictionaries/glossaries/data (69.62%). 

However, majority of the teachers are either just beginners or cannot use the modern ICT tools like  advanced 
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graphics tools (75.32%), e-content authoring tools (81.18%), web designing/html tools (83.54%), learning content 

management system (77.22%), student management systems (76.58%), assessment and evaluation system 

(74.68%), digital student report card systems (84.81%), online collaborative tools (81.65%), virtual classroom 

software systems (78.48%), poll/survey tools (84.81%), storage tools – including online storage for files (71.52%) 

and tutorials tools (75.32%). The conclusion that can be made from these findings is that though the SSA has made 

commendable attempts for the capacity building of teachers by offering varied training programmes to teachers on 

various aspects of ICT integration into teaching, learning and related activities, additional attempts and follow-ups 

to training programmes are needed to equip the teachers as potential integrators of the ICT devices, tools and 

services into teaching, learning and related activities. Moreover, additional attempts should be made to equip a 

reasonable percentage of teachers as content developers to create a large variety of digital contents related to 

curriculum in the medium of instruction.  

Since the study revealed that the majority of the barriers can be attributed either to the lack of ICT resources or to 

the lack of training, individual level enablers, as evident from the literature,  include providing full access to good 

quality ICT devices, tools and services to students and teachers, access to good digital learning resources, including 

the ones in the language of instructions, both to teachers and students and teacher capacity building through ICT 

oriented pedagogical training and follow-up programmes.  

 

V. Conclusion 

The emergence of the information age and the accelerating pervasiveness of ICTs have left no choice for 

educational systems but to undertake educational reforms that embrace ICT. Realizing the social, vocational, and 

pedagogical benefits of integrating ICT to teaching, learning and related activities, the central and state governments 

have already introduced specific policies, plans and programmes for promoting and harnessing the technological 

progress for enhancing the quality of education by providing support for building the necessary infrastructure and 

learning resources. The Computer Aided Learning programme being implemented through the Sarva Shiksha 

Abhiyan for the promotion and support of Information and Communication Technology and computers in the 

elementary education with the objectives of making learning joyful has made laudable services in building the 

minimum ICT infrastructure, Internet connectivity, teacher training, development and production of e-

teaching/learning material in local language and sensitization of the state-level statutory bodies. However, 

additional effort and support is needed in improving the levels of availability of and access to ICT resources and in 

capacity building of teachers for making them effective integrators of ICTs in teaching, learning and related 

activities. 
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