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I. Introduction 

Considering the proliferation of Information and Communication Technologies (ICT) in today's world and its 

uptake by society in all spheres of life, teachers and school administrators cannot ignore the need for integrating 

ICTs into teaching, learning and related activities. In fact, the need is urgent, not only because of its ubiquitous 

presence but also due to its rapidly changing character. Educational institutions worldwide now acknowledge the 

fact that they must move apace with the technology driven changes in society and economy. In today’s knowledge 

society, not only must schools ensure that learners possess the competencies to use these new information and 

communication tools productively, they must equip learners with the critical and analytic tools necessary to live 

and flourish in an information-saturated environment.  

Researchers in the field of educational technologies have now established the fact that integration of ICT in teaching 

and learning process is one of the most viable interventions towards educational reforms. The models of effective 

ICT use, however, cannot be constructed overnight. A variety of factors needs to be addressed and the complex 

interaction among these various factors means that constructing the best practice models would involve much 

thought, experimentation, and a willingness to spend the time to develop and refine strategies until they are proven 

to be effective.  

Hence it is imperative that the ambitious projects, both governmental and private, for promoting ICT integration 

into teaching, learning and related activities must be periodically evaluated for assessing their effectiveness and 

identifying and exploring the areas for further improvements. This study is one of such attempts to evaluate the 

CAL programme implemented by SSA in the upper primary schools (class V to class VII) in the state of Kerala 

with the objectives of making learning joyful, reducing dropout and repetition rates and enhancing the achievement 

levels. 

II. The Research Context, Objectives and Design  

Considering the ubiquitous presence 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. Realizing the emancipatory and transformative potentials of 
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ICT in ensuring educational access, quality and equity, the government of India, as reflected in its policy and plan 

documents, has initiated several specific programmes for promoting and harnessing the technological progress 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. One of such specific programmes is the CAL programme promoted and supported by 

SSA. SSA interventions for promoting the use of ICT in classrooms include ICT training of the teachers, creation 

of ICT infrastructure, development and production of state specific e-teaching/ learning material in local language 

and sensitization of the state-level statutory bodies like Board of Education and SCERT. In spite of the 

commendable services extended by the Kerala faction of SSA in these areas, due to a multitude of reasons, the 

current level of ICT uptake and its integration into teaching, learning and related activities is very low both at 

elementary and primary school levels, as reflected by the fact that the ICT integration has not yet brought out any 

such revolutionary changes in access, quality and equity, as it was initially expected.  

The objective of this paper is to investigate how the barriers related to lack of institutional readiness for CAL uptake 

can affect the effective integration of ICT into teaching, learning and related activities in the upper primary classes 

(from class V to class VII).  

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

enable the gathering and analysis of 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 their integration into teaching, learning and 

related activities. A combination of survey and structured interview methods were used as methods of data 

collection. 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 response questions. As appropriate, each 

instrument was evaluated by a panel of experts for content validity, reliability, and usability. 

 

III. The Perceived Benefits & Barriers of ICT Integration into Teaching & Learning: A Review of 

Literature 

Researchers have identified three main rationales for integrating ICT across educational systems: social, vocational, 

and pedagogical [30][75][98][102][108][112][138][160]. Since the study is delimited to ICT integration into 

teaching, learning and related activities, the literature review is confined to the pedagogical aspects only. 

The pedagogical rationale emphasizes the role of ICT in improving and enhancing teaching and learning processes. 

Numerous studies have been reported, identifying the pedagogical benefits of integrating ICT into teaching, 

learning and evaluation  The pedagogical benefits that figured in literature include: (1) increases communication 

and collaboration between teachers in and out of school, between teachers and students and among students 

[41][56][141][87][64][96][171], (2) offers more opportunities to develop critical, higher-order thinking skills 

[92][111][23][21][106][95][97], (3) raises educational quality and connect learning to real-life situations [99][178], 

(4) supports student-centred and self-directed learning [31][177][53][119][175][48], (5) has the potential to 

innovate, accelerate, enrich, and deepen skills, to motivate and engage students, to help relate classroom experience 

to work practices, as well as strengthening teaching and helping institutional change [47][91][133], (6) provides 

global competitiveness [3], (7) expands the pedagogical resources available to teachers [7], (8) is effective for 

educational administration and assessment [126][107][127][41], (9) reduces teacher workload [150][16], (10) 

transforms teaching and learning [130][49][120][72], (11) promotes skill development [67], (12) provides 

anywhere and anytime access to learning resources [21][36], (13) provides enhanced learning experience 

[162][168][185], (14) promotes virtual classrooms without the time and distance barriers [157], (15) motivates and 

engages students with learning difficulties and other disabilities [101][149], (16) gives students immediate feedback 

or rewards [180][13], (17) facilitates higher order thinking and responsibility in learning among students [129], 

(18) motivates teaching and learning [88][56][50], (19) enhances teaching and learning through its dynamic, 

interactive and engaging content and provides real opportunities for individualized instruction [47], (20) promotes 

deep learning and allows educational institutions to respond better to the varying needs of the students [47], (21) 

provides improved delivery of and access to education [89][168][50][163][17][115][52][70][27], (22) produces a 

creative learning environment [33], (23) helps develop students' skills for cooperation, communication, problem 

solving and lifelong learning [34][176], (24) helps engage the thinking, decision making, problem solving and 

reasoning behaviours of students [66], (25) prepares students for life in the knowledge society [183][68][25], (26) 

helps expand educational opportunities [13][100], (27) serves as a viable solution to encounter the situation of 

scarce resources [100], (28) innovative use potentially solves fundamental issues like lack of learning materials, 

shortage of teachers, remoteness of education facilities, high dropout rate, high cost, poor quality of education as 

well as the time and distance barriers [110][93][145][116][43][172][21] and (29) helps change the ways that 

students learn, as it impacts on aspects such as teamwork, critical thinking, independent learning, concentration and 

cognitive processing [132][103][144]. 
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In the Indian context, among some of the most pertinent reasons for using ICT in the classroom is the ability to 

better prepare the current generation of students for a workplace where ICT tools such as computers, Internet and 

other related technologies, are becoming ever more present. It is therefore seen, that technological literacy and the 

ability to use ICT, effectively and efficiently, have become prerequisites for having a competitive edge in an 

increasingly globalizing job market. The government of India and other state governments, as reflected in the policy 

statements, have already recognized the importance of using ICT, ubiquitously in all venues of formal education, 

including Technical and Vocational institutions and across all educational disciplines.  

Though the ICT integration into teaching, learning and related activities can bring in the above listed benefits, the 

actual task of integration is indeed complex and teachers and other stakeholders often encounter difficulties. 

Schoepp [147] called these difficulties “barriers” and defined them as conditions that make it difficult for a person 

or organization to progress or achieve an objective. Numerous studies across different contexts and cultures have 

identified several of such barriers under a multitude of factors, including environmental, personal, infrastructural, 

institutional, social, political, financial, cultural, teacher or student related, technological, etc. With an objective of 

addressing the barriers and to facilitate the processes of integration and adoption, the researchers categorized and 

analysed these barriers using different terms. The categorization includes: conditions for assessment focus versus 

learning focus [109], macro-meso-micro level barriers of the education system [12][169], teachers’ extrinsic or 

first-order barriers and intrinsic or second-order barriers [8][59][155], school-level barriers and teacher-level 

barriers [80], direct and indirect barriers [77], material and non-material barriers [131], and other ways of 

categorization [22][60][77].  

Ertmer [59] grouped factors related to teacher variables (e.g., attitudes, beliefs, practices, resistance, personal 

experience, and awareness) as intrinsic or first order barriers, while placing factors such as inadequate and/or 

inappropriate configuration of ICT infrastructure, access, time, technical support, resources, and training in the 

extrinsic or second order category. 

Becta [15] summarized the research conducted in several different countries over a ten-year period (1993-2003) 

and proposed two categories of barriers, namely school-level barriers (such as lack of instructional time, access to 

resources, hardware, and effective training; inappropriate organization; poor quality software; and technical 

problems), and teacher-level barriers (such as lack of preparation time, confidence and access to ICT resources; 

resistance to change; negative attitudes; and no perception of benefits. 

Rogers [139] identified five technological characteristics that influence the decision to adopt an innovation. 

Stockdill and Moreshouse [158] also identified user characteristics, content characteristics, technological 

considerations, and organizational capacity as factors influencing ICT adoption and integration into teaching. 

Balanskat, Blamire & Kefal [10] identified the factors as teacher-level, school-level and system-level. Teachers’ 

integration of ICT into teaching is also influenced by organizational factors, attitudes towards technology and other 

factors [34][169][94][38]. Sherry & Gibson [152] claim that technological, individual, organizational, and 

institutional factors should be considered when examining ICT adoption and integration. 

This study has reviewed a large body of literature related to ICT integration into teaching, learning and related 

activities and identified and grouped the multitude of factors that hinders the successful integration under a group 

of root causes. A category-wise listing of various barriers identified (naturally, some of barriers are interrelated) 

from the literature include (barriers within the category are just alphabetical listings): 

ICT Skill Related Barriers: (1). Fast change in ICT tools [178], (2). Lack of ICT Knowledge and Skill 

[19][27][79][86][104][114][117][120][131][146][154][166] , (3). Lack of sufficient computer experience for both 

pupils and teachers [140][180][55][71], (4). Lack of technical skills, (5). Teacher Related Barriers, (6). Anxiety of 

teachers [54][90], (7). Lack of commitment to professional learning [120]), (8). Lack of teacher collaboration [58] 

[112][113][122], (9). Lack of teacher competence [32][77], (10). Lack of teacher confidence [15][22][24][136] 

[166], (11). Lack of teachers’ readiness [81], (12). Lack of vision as to how to integrate [147][155][161], (13). 

Level of experience of teachers [1][6][4][44], (14). No perception of benefits [59][73][155][80][174], (15). 

Resistance to change [4][5][15][57][59][62][76][80][165], (16). Teachers' negative attitudes and beliefs toward ICT 

[1][2][4][5][6][57][59][62][74][77][86][90][118][120][125][136][143][155][167][173], (17). Workload of 

teachers [69]. 

Institution Related Barriers: (18). Heads of the institutions are not techno savvy, (19). Institution’s culture [44][90], 

(20). Lack of appropriate staff training [2][40][104]), (21). Lack of institutional support [28][35][44][155], (22). 

Lack of strong leadership [9][15][183], (23). Less partnership among intuitions, (24). Organizational culture [155], 

(25). Organizational structure of schools, (26). Poor administrative support, (27). Structure of the school day [44]. 

Pedagogy Related Barriers: (28). Exclusion of ICT from the curriculum, (29). Imposed curricula, (30). Lack of 

appropriate course content [114][146][185], (31). Lack of specific knowledge about technology and how to 

combine it with the existing pedagogical content [128], (32). Overloaded teaching tasks [76][124][142], (33). Poor 

fit of ICT with the existing curriculum [8]), (34). Rigid course syllabi, (35). Unchanged pedagogy [82][153]. 

Policy and Plans Barriers: (36). Failure in capacity building, (37). ICTs not being considered as important enough 

to be a priority, contentment with current approaches, (38). Improper evaluation in integration of ICT tools in 

teaching, (39). Inadequate knowledge to evaluate the role of ICT in teaching and learning [166], (40). Inadequate 
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motivation, (41). Lack of a clearly determined plan and policy of technology [120], (42). Lack of continuous 

monitoring and evaluation [51], (43). Lack of teachers’ participation in planning for ICT integration, (44). Lack of 

vision and plan at government and school levels [86]), (45). Leaving ICT integration responsibility to teachers, 

(46). Poor planning and preparation, (47). Unrealistic ICT policies. 

Time Related Barriers: (48). Extra time and effort needed to integrate ICT tools in teaching, (49). Lack of classroom 

time for students to use computers, (50). Lack of time for ICT skill development [2][5][15][18][27] 

[44][57][59][65][69][77][79][86][120][123][154][170]. 

Training Related Barriers: (51). Insufficient time to integrate ICT during a class period, (52). Lack of continuous 

training [4][6][1])., (53). Lack of effective and differentiated or appropriate training programmes [2][5] 

[15][18][40][44][57][59][65][104][170], (54). Lack of effective pre- & in-service training on ICT [15][18][27][44] 

[59][62][114][120][121][146], (55). Lack of Follow-up to training, (56). Lack of time to prepare and obtain 

materials needed for lessons, (57). Shortage of trained staff to cope with the diversity of responsibilities and tasks. 

Infrastructure & ICT Resource Related Barriers: (58). High cost of hardware [62], (59). High cost of software [62], 

(60). Inadequate and/or inappropriate configuration of ICT infrastructure, (61). Insufficient number of computers 

[55][71][86][120][140][155][180]), (62). Lack of appropriate) hardware [5][18][27][39][45][57][59] 

[65][114][120][146][170], (63). Lack of appropriate) software [5][27][39][45][57][59][65][120][170], (64). Lack 

of access to the right types of technology in appropriate locations [62], (65). Lack of appropriate course content 

and instructional programmes [114]), (66). Lack of ease of use [120]), (67). Lack of ICT infrastructure [86]), (68). 

Lack of ICT resources [59][155], (69). Lack of or limited access to ICT resources in the institution both for teachers 

and students [15][59][120][121][154], (70). Lack of personal access to ICT for teachers [42][69][137], (71). Lack 

of suitable places for e-learning, (72). Lack of technologies such as computer, Internet, e-mail etc. in the classroom, 

(73). Lack of up-to-date technological tools [29], (74). Location of computers [44], (75). Low bandwidth [9][16]), 

(76). Poor network connectivity [178], (77). Poor organization of resources [62][105][131]), (78). Poor quality 

hardware [20][62][120][135], (79). Technology reliability [28], (80). Unreliability of equipment [58]. 

Environment Barriers: (81). Inappropriateness of physical environment crowded classroom, etc.) [29], (82). Lack 

of motivating environment [185], (83). Support Related, (84). Fear of things going wrong [15][24][44], (85). Lack 

of administrative and technical support [5][27][57][59][62][65][84][114][120][124][42][146][155] [170], (86). 

Lack of encouragement for students to use ICT [121], (87). Lack of incentives [10][11][120][156], (88). Lack of 

leadership [78][159], (89). Lack of motivation to use ICT in teaching - learning purpose, (90). Lack of qualified 

ICT coordinators who will assist teachers to integrate ICT in classroom and lab and favourable school culture 

[97][164]. 

Fund Related Barriers: (91). Insufficient financing of teacher professional developments in ICT, of appropriate 

computer hardware & software, etc. [35][37][86][120]. 

Other Barriers: (92). Age differences [44], [61], (93). Corruption [86][85][104]), (94). Gender differences 

[24][26][61][136][83][175][182], (95). Political Factors [86], [151], (96). Privacy concerns, (97). Social and 

Cultural Factors [86][151]. 

 

IV. Institutional Readiness: Identifying the Quantifiable Parameters  

Since there exists no set of quantifiable parameters in the literature to measure the institutional readiness that fit to 

the requirements of this study, the first part of this paper is devoted for analysing and identifying the quantifiable 

parameters that can be used for assessing the institutional readiness. 

In the context of e-readiness for collaborative distance learning, Fullan [63] defines ‘institutional readiness' as 

institution's practical and conceptual capacity to initiate, develop or adopt a given innovation. Institutional 

readiness, in the context of CAL may be approached in terms of "individual", “environmental” and "organizational" 

factors.  

Individual factors related to institutional readiness for CAL include: (a) Teacher readiness and (b) Student readiness. 

The degree of preparedness of teachers and students to use ICT can be measured in terms of their knowledge, skills 

and attitudes towards ICT. This study has used the following quantifiable parameters to assess the ICT readiness 

of the teachers and students: (i) ICT skill set and competency of teachers and students, (ii) Comfort and confidence 

levels in using ICT devices, tools and services by teachers and students, (iii) Extent and the quality of ICT training 

to teachers and students and (iv) Attitude towards CAL  

Organizational factors related to institutional readiness for CAL include: (a) ICT infrastructural readiness and (b) 

Readiness in terms of organizational policies and plans. The degree of preparedness of the organization to 

implement CAL can be measured in terms of the extent of availability and access to ICT resources and the levels 

of financial, motivational and technical support received. This study has used the following quantifiable parameters 

to assess organizational readiness: (i) Extent of availability and access to ICT resources, (ii) Extent of usage of 

available resources and the levels of CAL uptake, (iii) Levels of financial, motivational and technical support and 

(iv) Organizational policies and plans for the promotion of CAL. 

Environmental factors related to institutional readiness for CAL include: (a) Curriculum readiness and (b) 

Readiness in terms of governmental plans and policies. This study has used the following quantifiable parameters 
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to assess environmental readiness: (i) Extent of ICT integration in curriculum and (ii) Governmental policies and 

plans for the promotion of CAL. 

The study has analysed the data collected on the above dependent variables related to individual, organizational 

and environmental factors to assess the degrees of readiness of the respective factors with the objective of 

identifying the barriers, if any, in achieving the overall institutional readiness for CAL uptake. 

 

V. Individual Readiness and Related Barriers 

(a) Teacher Readiness: Teacher readiness in terms of their ICT competency is an important prerequisite for 

successful ICT integration. Teachers' competency in computer technology is essential if they are to be successful 

instructional leaders as they use and transfer this competency to their students. Successful integration of ICT into 

classrooms depends on the ability of teachers to structure their learning environments in non-traditional ways, 

merging technology with new pedagogies. This demands effective teachers’ in-service training to equip them with 

a very different set of classroom management skills, together with innovative ways of using technology to enhance 

learning.  

The study found that the upper primary teachers were given basic in-service training on the use of computers and 

Internet and the use of traditional application tools like word processor, spreadsheet, presentation and database 

tools. 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 teachers and in 28.22% of the schools, 1-25% of 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. Percentage of teachers who have undergone other advanced and subject specific 

ICT related training like (i) equipment-specific training (interactive whiteboard, laptop, etc.), (ii) advanced training 

on applications (advanced word-processing, complex relational databases, virtual learning environments, etc.), (iii) 

training on the pedagogical use of ICT in teaching and learning, (iv) subject-specific training on learning 

applications (tutorials, simulations, etc.), (v) training on multimedia (using digital video, audio equipment, etc.) and 

(vi) training on participation in peer learning communities, is relatively low. On an average, in 63.37% of the 

schools teachers have not undergone any of these types of advanced ICT training. On an average, in 21.78% of the 

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

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

teachers have undergone such advanced ICT training. 

Conclusion that can be drawn on preparedness in terms of teacher training is that though the SSA has made some 

attempts for the capacity building of the upper primary teachers by offering them basic training on ICT devices and 

tools to promote 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 digital contents related to curriculum in the 

medium of instruction.  

The study also assessed the ICT skill and proficiency levels of upper primary teachers that determine their comfort 

and confidence levels in using ICT devices, tools and services in teaching, learning and related activities. While 

14.56% of the upper primary teachers responded that they are very comfortable and confident in using both 

traditional and modern ICT devices and tools in teaching, learning, and related activities, a large majority (83.54%) 

felt that their comfort and confidence levels are average. And 1.9% of the teachers responded that they are 

uncomfortable, but none of them was very uncomfortable in handling the ICT devices and tools in teaching, learning 

and related activities.  

Regarding the rating of their skill levels in using the traditional and modern ICT devices and tools in teaching, 

learning, and related activities, majority of the teachers (70.25%) responded that they are of average skills. 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 have either average proficiency 

or are beginners in using traditional 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 average or just 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 

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

and tutorials tools (75.32%). 

Conclusions that can be drawn in the light of the above findings on the ICT skill, proficiency, comfort and 

confidence levels of the teachers is that majority of them are either just beginners or are average performers. This 

is an indication of the fact that, as evident from the study, there were not enough in-service training opportunities 

for the upper primary teachers for their ICT skill development, in particular differentiated training according to 

teachers’ existing ICT skill levels and training focusing on integrating technology in the classroom rather than 

simply teaching basic ICT skills.  

The study also collected data on the attitude of teachers towards CAL. Generally, as evident from the findings of 

the study, teachers support the ICT integration into teaching, learning and related activities. 93.67% teachers 

claimed that they all use ICT devices and tools in teaching and related activities. When asked about the major 

factors that affected school’s capacity to effectively and efficiently implement ICT integration into teaching, 

learning and related activities, only 27.72% head teachers agreed that teachers are not in favour of the use of ICT 

in teaching and related activities. To a question on major hurdles in integrating ICT into teaching, learning, and 

related activities, a large majority of teachers responded that the personal behaviour of the teachers in no way 

affected the ICT integration process. Only a few teachers responded that the teachers’ personal behaviour like lack 

of teachers’ readiness (12.03%), resistance to change (12.03%) and negative attitudes of teachers (3.16%) had a 

negative impact on ICT integration process. The study also found that 76.35% of the teachers give preference to 

ICT integrated teaching and learning. Another 23.65% of the teachers responded that they do not prefer the ICT 

integrated teaching and not because of the lack of perception of the benefits of the ICT integrated teaching and 

learning but because of the lack of availability of and access to ICT resources in the school and classrooms. Large 

majority of the teachers have already started experimenting with the ICT integration into teaching, learning and 

related activities. 64.89% of the students responded that the teachers regularly engage classes with ICT resources. 

However, the percentage of use is relatively low. Students’ responses show that 15.82% of the teachers engage 

51% more of the classes using ICT devices and tools and 43.68% of the teachers engage 31-50% of their classes 

using ICT devices and tools. 

In the light of the above findings, the conclusions that can be drawn on the attitude of teachers on CAL is that the 

upper primary teachers are generally very supportive and have a positive attitude towards CAL. 

A root cause analysis of the teacher related, teacher’s ICT skill related, training related and time related barriers 

like anxiety of teachers, no perception of benefits of ICT, lack of ICT competency, lack of confidence, lack of 

teacher readiness, teachers' negative attitudes and beliefs toward ICT, lack of vision as to how to integrate, lack of 

teacher collaboration, lack of ICT knowledge and skill, lack of sufficient computer experience for teachers, lack of 

technical skill, lack of effective and differentiated or appropriate training programmes, lack of follow-up to training, 

lack of time to prepare and obtain materials needed for lessons, shortage of trained staff to cope with the diversity 

of responsibilities and tasks, extra time and effort needed to integrate ICT tools in teaching, lack of classroom time, 

lack of time for ICT skill development, etc., reveals that the major hurdles to teacher readiness is the lack of 

appropriate and differentiated ICT training according to teachers’ existing ICT skill levels and training focusing on 

integrating technology in the classroom. 

(b) Students’ Readiness: Students’ readiness is not a critical factor for the success of CAL provided that the teacher 

readiness is ensured as the teacher can transfer his/her competency to their students through ICT integrated teaching 

and related activities. However, the study collected data on ICT skill and competency levels of upper primary 

students. Regarding the skill set of the students in using ICT devices, tools and services to learning, 24.47% of the 

students responded that lack of knowledge on how to use the modern ICT facilities for learning is one of the 

important factors that hinders them most in not using the ICT devices, tools and services or using them on a limited 

scale in their learning activities. Regarding the training they received, 53.72% of the upper primary students 

responded that they received training on how learning can be made easier and joyful using ICT tools and learning 

resources. Trainings they received include introductory training on preparing projects and profiles using computers 

or laptops, basic training on use of computers and other ICT tools, basic practice classes on digital drawings, 

animation and typing in local language, screening of video lessons, Internet training, training on geogebra and other 

training as per the ICT curriculum prescribed for the upper primary classes. 

Again, the lack of students’ readiness, if any, is the result of lack of ICT skill and competency of the teachers caused 

by the lack of teacher training. 

 

VI. Organizational Readiness and Related Barriers 

(a) Infrastructural Readiness: Institution’s infrastructural readiness is one of the major factors that influence the 

ICT integration into teaching, learning and related activities. The efficient and effective use of technology depends 

on the availability of and access to ICT resources, though mere availability and access will not automatically lead 

to use of ICT for teaching and learning.  

The study assessed the infrastructural readiness of the institution in terms of the following quantifiable parameters: 

(i) Extent of availability and access to ICT resources, (ii) Extent of usage of available resources and the levels of 
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CAL uptake, (iii) Levels of financial, motivational and technical support and (iv) Organizational policies and plans 

for the promotion of CAL. 

Regarding the availability of ICT resources at upper primary schools, the study found that 93.06% of the classrooms 

are electrified and 98.07% schools have computers with a student-computer ratio of 51:1. 80.64% of the schools 

have Internet connectivity and 24.53% schools have wireless Internet connectivity. Most of the schools have other 

ICT resources like printers (94.06%, average 1.63 per school) and LCD projectors (79.21%, average 1.21 per 

school). However, on an average, 70.69% of the schools do not have modern ICT hardware resources like digital 

readers, TVs with DTH/cable connection, interactive whiteboards, video conferencing system, storage devices and 

assistive technology devices. The study found that only 31%-60% of digital learning resources from their 

curriculum are available for upper primary classes.  

Regarding access, the study found that Internet access to teachers at school is 61.06% and that for students is 

44.97%. Regarding access to ICT devices, 83.34% of the teachers have access to desktop computer and 72.78% 

have access to Laptops at school. 72.78% of the teachers have access to LCD projectors and 77.22% of them have 

access to printers. 64.56% of the teachers have access to educational CDs/DVDs. 98.94% students have access to 

computers in school. However, majority of the students (82.45%) have 1 – 2 hrs of access to computers per week 

(just 3.3% to 6.6% of their school time). Regarding the access to digital resources, the study found that 59.04% of 

the schools provide access to digital learning resources by students and teachers from the school library. The study 

also revealed that 22.54% classrooms have access to desktops computers and 63.58% classrooms have access to 

laptops. On an average 32.08% classrooms have access to LCD projectors. The statistics shows that on an average 

45.06% of the classrooms have access to digital educational DVDs, CDs and other learning resources. Access to 

Internet in classrooms is relatively low at an average of 23.70%. 

The conclusion that can be drawn on availability of and access to ICT resources is that the though computers are 

available in 98.07% of the schools, more effort and support are needed to improve the level of availability of 

computers from the existing 51:1 computer-student ratio to a reasonable 5:1 ratio. Similarly, more effort and support 

are required for improving the level of availability of and access to other ICT resources, including the modern ICT 

devices and tools both in schools and classrooms for teachers and students.  

ICT holds the potential for productivity gains, in educational and administrative functions, yet in many schools, the 

study found that, computers and other ICT resources are largely under-utilised. The study found that the utilization 

of the ICT resources (devices, tools and service) available in schools is relatively low in only 59.41% of schools 

utilising the ICT resources to 51% or above for an average use of 55.50% only. This means that mere availability 

does not guarantee its efficient utilization. Schools should have strong technology leadership and technology plan 

for efficient implementation of ICT integration, thus ensuring the efficient utilization of ICT resources. The study 

found that the existing low utilization of ICT resources can be attributed to multiple factors, the prominent being 

the low skill level of and the location of the resources where these resources are installed. The study revealed that 

only 22.75% of the schools have separate computer labs for providing access to ICT resource for teachers and 

students. 

The conclusion that can be drawn on the extent of current levels of ICT resource utilization, in the light of the above 

findings, is that the current usage levels of ICT resources are far from satisfactory. Effective interference for 

teachers’ capacity building is demanded for ensuring the optimal utilization of existing ICT resources. 

Regarding the extent of ICT Integration, the study found that 93.67% of the teachers, use ICT devices and tools in 

teaching and related activities. However, the current usage level is not satisfactory as the majority of them (58.86%) 

make use of ICT devices and tools in their teaching related activities just for 1 Hr per week (just 3.33% of the 

teaching job) and 23.42% of them use 2 Hrs per week (6.67% of the teaching job). While 5.70% of the teachers 

engage students for a maximum of 5 – 6 Hrs per week (16.67 to 20% of the teaching job), same percentage of the 

teachers do not use the ICT devices and tools at all in their teaching jobs. The study also found that 76.35% of the 

teachers give preference to ICT integrated teaching and learning activities for reasons like students become more 

active in the class, learning process becomes easier, interesting and joyful, teaching becomes more interesting and 

easier, students get more motivated and attentive, increases students’ engagement, decreases students’ cognitive 

load, increases students’ retention of subject matter, reduces the learning time and increases understanding and 

achievement of the students. However, 23.65% of the teachers responded that they do not give preference to ICT 

integrated teaching not because they do not have a perception of the benefits of ICT integrated teaching and learning 

but because of the lack of availability of access to ICT resources at school and within classrooms. The study found 

that all the schools have allotted some specific time slots in the class V to VII weekly time schedule for teaching 

with ICT tools and devices. However, this time slot is mostly used to teach IT as a separate subject. Regarding the 

ICT uptake by students in their learning, 69.68% of the students agreed that they use the ICT devices and tools 

currently in their learning activities. However, from their responses, it is clear that the current level of usage is very 

limited. 79.79% students are either average or limited users of ICT tools and devices in their learning related 

activities. While 2.66% of the students heavily employ ICT tools and devices for their learning related activities, 

17.55% of the students do not use such devices. 
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The conclusion that can be drawn in the light of these findings is that ICT integration is not yet implemented to a 

noticeable level such that the students enjoy its benefits as envisioned by the SSA. Effective interference in the 

form of ICT infrastructure improvements in classrooms, teachers’ capacity building and students’ awareness is 

demanded for ensuring effective ICT integration into teaching and learning. 

A root cause analysis of factors that hinders the infrastructural readiness of institution reveals that the major barrier 

to infrastructural readiness is the lack of appropriate and sufficient ICT infrastructure and digital learning resources. 

(b) Readiness in terms of Organizational Plans & Policies: A clear, strong and tangible organizational ICT policy 

and a realistic implementation plan for promoting ICT integration into teaching, learning and related activities are 

mandatory requirements for successful ICT integration. Regarding the organizational policy and plans, the study 

found that 48.10% of the schools have specific policy to foster and sustain ICT-based innovations in teaching, 

learning and evaluation. The study also revealed that 54.46% of the schools have their own written statement on 

the usage of ICT. It is also found that in 47.52% of the schools, regular discussions and debates are being held 

among teaching staff about the use of ICT for pedagogical purposes. The study found that 51.49% of the schools 

have a specific policy for promoting cooperation and collaboration among teachers. The study also found that 

21.78% of the schools have their own written statement specifically about the use of ICT for pedagogical purposes, 

31.68% of the schools have a policy and action plan to promote the use ICT for teaching and learning in specific 

subjects, 20.79% of the schools have a specific policy or programme to prepare students for responsible Internet 

behaviour, 10.89% of the schools have a specific policy about using social networks (Facebook, Twitter, etc.) in 

teaching and learning and 16.83% of the schools have a scheduled time for teachers to meet to share, evaluate or 

develop instructional materials and approaches. 

From the fact that despite having an organizational policy and plan, the existing low rate of uptake of technology 

into teaching, learning and related activities is a clear indication of the fact that the policies and plans must be made 

more realistic and its implementation at the school level must be monitored and supported more effectively.  

A root cause analysis of the factors that hinder the readiness in terms of organizational ICT policy and plan reveals 

that the major barrier to readiness in terms of organizational ICT policy and plan is the lack of realistic ICT policy 

and plan with clearly specified targets, timelines, and costs for promoting ICT integration into teaching and 

learning. 

VII. Environmental Readiness and Related Barriers 

(a) Curriculum readiness: Curriculum readiness is a measure of the preparedness of the curriculum in integrating 

ICT in its subject matter and strategies and methods employed in instructional, learning and assessment activities. 

Curriculum readiness is again one of the most important factors that determine the success of ICT integration into 

teaching, learning and related activities. Curriculum ICT integration is the process of totally integrating the use of 

ICT devices, tools and services into the existing curriculum through instructional, learning and assessment 

strategies and methods that address the subject-area goals and objectives. ICT integration into the existing 

curriculum can assist teachers in creating an engaging learning atmosphere for learners to explore. Traditionally, 

there exist different strategies for ICT integration. The best strategy for integrating ICT into the curriculum is to 

put the computer into the hands of skilled teachers and let the teachers decide how best to use the computers for 

learning [148], provided the teacher readiness is ensured. Teachers can then use the variety of teaching strategies 

to develop a learning environment in which learners are motivated to be independent and take responsibility for 

their own learning. A second approach is to have a well-defined plan and strategy for the use and the integration of 

ICT into the different components of the curriculum, including subject matter, teaching, learning and related 

activities. 

The study attempted to measure the parameters related to curriculum readiness to have an assessment of the current 

levels of ICT integration into the curriculum. The study found that attempts have been made by other centrally 

sponsored projects like ICT@School in preparing teachers’ handbooks for Computer Assisted Teaching. Also, 

separate students’ handbooks on ICT training are made available under the ICT@School projects. However, an 

important thing observed from the textbooks of the class V – class VII is that though the content is highly activity 

oriented, no attempts have been made to integrate the textbook contents with technology to enable ICT integrated 

learning. Currently, IT is being taught as a separate course, not as a tool for learning. Instead, additional effort must 

be given to redesign the existing curriculum – its subject matter, teaching, learning and assessment strategies and 

methods – to infuse ICT into the entire curriculum so that the teachers and students will perceive it not as a 'subject 

of learning' but as a 'tool of learning’.  

(b) Readiness in terms of governmental policies & plans: A well-defined realistic and tangible ICT policy supported 

with financial capacity is the backbone of any ICT integration project. The policy of the central government in this 

regard is very clear as stated in its National Policy on Information and Communication Technology in School 

Education (NPICTSE) – “The comprehensive choice of ICT for holistic development of education can be built only 

on a sound policy. The NPICTSE is inspired by the tremendous potential of ICT for enhancing outreach and 

improving quality of education and it endeavours to provide guidelines to assist the States in optimizing the use of 

ICT in school education within a national policy framework.” (NPICTSE, 2012) The study found that specific 

policies, projects and plans exist at central government levels to promote ICT integration. The CAL initiative of 
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the SSA, IT@School and Samagra schemes of the central government support upper-primary schools in promoting 

ICT integrated teaching and learning. The study found that the major hurdle to readiness in terms of policy and 

plans is that along with the governmental policies, the schools lack a realistic policy and concrete plan with clearly 

specified targets, timelines, and costs to integrate all of the key components of CAL into curriculum. Based on the 

finding of the study it can be recommended that instead of implementing the CAL over the entire curriculum, it 

would have been better to implement the CAL on a pilot basis with some select teachers and their subjects, in order 

to determine whether the various elements work singly and in combination. The pilot implementation has to be 

closely monitored and the evaluation results should be used to modify the plan for full implementation.  

 

VIII.  Lack of Institutional Readiness: The Major Cause 

It can be concluded from the study that lack of institutional readiness is indeed the major barrier to implement CAL 

effectively in upper primary schools in Kerala. The major stumbling blocks to institutional readiness identified by 

this study include: (i) Lack of appropriate and sufficient ICT infrastructure and digital learning resources, (ii) Lack 

of appropriate and differentiated ICT training according to teachers’ existing ICT skill levels and training focusing 

on integrating technology in the classroom, (iii) Lack of realistic ICT policy and plan with clearly specified targets, 

timelines, and costs for promoting ICT integration into the curriculum and (iv) Lack of curriculum readiness for 

ICT integration.  

IX. Conclusion 

Institutional readiness that encompasses individual, curricular and environmental readiness is an important factor 

that determines the success of ICT integration into teaching, learning and related activities. A root cause analysis 

of the factors that hinders the institutional readiness has revealed that lack of ICT infrastructure, lack of 

differentiated teachers’ training and lack of a realistic tangible ICT policy supported with financial capacity are the 

major barriers of ICT integration into the teaching-learning process.  
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