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Information and Communication Technologies (ICT) is changing pace of teaching 
and learning by adding elements of vivacity to learning environments including 
virtual environments for the purpose. New technologies make it possible for intricate 
collaborative activities of teaching and learning by dividing it in space and time, with 
seamless connectivity between them. The beauty of Information and Communication 
Technologies (ICT) lies in its capability to provide interminable stores of information. 
In present study the researcher has made an attempt to find the effectiveness of ICT 
Programme on Technological, Pedagogical & Content Knowledge of Pre-service 
Teacher educators. For this purpose, the TPACK Scale by Schmidt et.al. 2009 was 
adapted in Indian conditions. A sample of 90 pre-service teacher educators was taken 
from HIT, Bahadurgarh. It has been found that ICT Programme positively affected the 
Technological, Pedagogical & Content Knowledge (TPACK) of pre-service teacher 
educators. 
KEYWORDS:  ICT Programme, TPACK, Pre-service Teacher Educators. 
 
1. Introduction 
ICT is a generic term referring to technologies which are being used for collecting, 
storing, editing and passing on information in various forms. A personal computer is 
the best known example of the use of ICT in education, but the term multimedia is 
also commonly used. Multimedia can be expounded as a combination of data carriers, 
for example video, CD-ROM, floppy disc, internet and software in which the 
probability for an interactive approach is offered. ICT is used for communication 
between students and teachers, in which internet, laptops and simulation are being 
used and as a result a variety of learning environments are possible. Teacher-centred 
and whole-class   instruction is no longer the dominant teaching method. 
 The Office of Technology Assessment (1995) reported that only about 15% of the 
funds available to support technology integration in schools/ colleges were spent on 
teacher training and development. Another question about technology and teacher 
education that was not clearly answered in 1995 does seem answered today. It is 
whether what are now called ―one shot workshops are an effective way of providing 
teacher education and development on the integration of technology into the 
classroom.  The answer is no, it is not. Traditional one-shot workshops rarely result in 
changes in classroom practice. These are the issues that must be answered when it 
comes to how teachers are to be prepared to inculcate technology into the learning 
experiences of their students.  Valanides & Angle (2005) concluded that, “There is a 
general failure of teacher development programmes to adequately prepare teachers to 
integrate ICT in their teaching-learning. One of their explanations for that failure was 
the lack of a systematic framework to systematically guide teachers’ to integrate of 
ICT in teaching-learning. They nominated Shulman’s (1986) framework, PCK or 
Pedagogical Content Knowledge, as a way to answer what they consider to be one of 
the major root causes of the failure of teacher development efforts to support the 
infusion of technology into the classroom”. 
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1.2 Pedagogical Content Knowledge (PCK) Model
The term Pedagogical Content knowledge (PCK) was put forward by Lee Shulman in 
his presidential address to the American Educational Research 
“Pedagogical Content Knowledge represents the blending of content and pedagogy 
into an understanding of how particular aspects of subject matter are organised, 
adapted and represented for instruction. Shulman argued that having knowledge of 
subject matter and general pedagogical strategies, though necessary, but were not 
sufficient for capturing the knowledge of good teachers. To characterize the complex 
ways in which the teachers think about how particular content should be taught, he 
supported the “pedagogical content knowledge” as the base that deals with the 
teaching process, including the ways representing and formulating the subject that 
make it comprehensible to others. If teachers wanted to be successful, they would 
have to confront them
aspect of content most germane to its teaching ability” (Shulman, 1986).

   
   
 

Shulman’s PCK model has been examined, expanded, and elaborated by many 
scholars and practitioners since 1986.  And, while all those contributions are 
important, we will focus here on one of them.  It is the work of Mishra & Koehler 
(2006) on expanding PCK
support teaching-learning.  The resulting model, Technological, Pedagogical & 
Content Knowledge (TPACK) adds further complexity to the way we think about 
teaching, learning, and technology.  It does tha
(Technological Knowledge or TK) to the basic model and also adding additional 
interactive relationships between the different core domains. Figure
most popular way of representing the model.   
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Shulman’s PCK model has been examined, expanded, and elaborated by many 
scholars and practitioners since 1986.  And, while all those contributions are 
important, we will focus here on one of them.  It is the work of Mishra & Koehler 
(2006) on expanding PCK to include another domain – the use of technology to 
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(Technological Knowledge or TK) to the basic model and also adding additional 
interactive relationships between the different core domains. Figure
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The term Pedagogical Content knowledge (PCK) was put forward by Lee Shulman in 
his presidential address to the American Educational Research Association. 
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adapted and represented for instruction. Shulman argued that having knowledge of 
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TPACK Model 
“TPACK is a blooming form of knowledge that goes afar all three core components 
(Content, Pedagogy and Technology). TPACK is a mastery that matures from the 
interaction among the Content, Pedagogy and Technology Knowledge. TPACK is the 
basis of effective teaching with technology, requiring an understanding of the 
representation of concepts using technologies; pedagogical techniques that use 
technologies in constructive ways to teach content; knowledge of what makes 
concepts difficult or easy to learn and how technology can help redress some of the 
problems that students face; knowledge of students’ prior knowledge and theories of 
epistemology; and knowledge of how technologies can be used to build on existing 
knowledge to develop new epistemologies or strengthen old ones. Much of the model 
is represented in Figure 2 but there are also some very important assumptions of the 
model that are not represented in the figure.  TPACK’s organization of knowledge 
domains teachers need to know into three core areas, three two-way knowledge 
domains and the multiple interactive domain of TPACK, is a very important 
contribution to our understanding of technology and teacher education.  However, the 
underlying assumptions made by the developers of the model are also very important.  
There are three major assumptions and each of them has significant implications for 
the way we think about preparing teachers to use technology in their classroom.” 
(Koehler & Mishra, 2009). 
 
1.3 Assumptions of TPACK Model 

� Assumption 1: Teaching is an ill-structured activity.   
� Assumption2: Digital technologies have unique characteristics.   
� Assumption 3:  Technologies are not neutral. 

 
1.4 Components of TPACK Model 
1. Technology Knowledge (TK) is the Knowledge about certain ways of thinking 
about, and working with technology, tools and resources. This includes understanding 
information technology broadly enough to apply it productively at work and in 
everyday life. Also being able to recognize when information technology can assist or 
impede the achievement of a goal, and being able continually adapt to changes in 
information technology. 
2. Pedagogical Knowledge (PK) is teacher’s deep knowledge that includes the 
strategies, processes, practices and principles of teaching-learning, classroom 
management and organization in Education. 
3. Content Knowledge (CK) is the amount of the actual knowledge and organization 
in the mind of the teacher. 
4. Technological Pedagogical Knowledge (TPK) is an understanding of how 
teaching and learning change when particular technologies are used. This includes 
knowing the pedagogical affordances and constraints of a range of technological tools 
and resources. 
5. Technological Content Knowledge (TCK) is the knowledge of the presentation of 
technology and subject matter. This knowledge provides flexibility of use of the 
appropriate technologies for educational purposes. 
6. Pedagogical Content Knowledge (PCK) includes the understanding that provides 
the learning of both tough and easy subjects. It is the knowledge of different teaching 
methods for different subjects. 
7. Technological, Pedagogical & Content Knowledge (TPACK) is the knowledge 
of the use of technology in various subjects and practicing teaching methods. This 
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knowledge makes the learning of the subject for the student easier with appropriate 
pedagogy and technology. It is aimed to go beyond techno centrism to help teachers 
in creative thinking. It will be possible with the practice of TPACK, and helpful in 
bringing a new dimension to technology for educational purposes. 
 
1.5 Objectives of the Study: 
1. To compare the pre-test mean scores of control and experimental group with 
respect to their Technological, Pedagogical & Content Knowledge (TPACK). 
2. To compare the post-test mean scores of control and experimental group with 
respect to their Technological, Pedagogical & Content Knowledge (TPACK). 
3. To compare the mean gain scores of control and experimental group with 
respect to their Technological, Pedagogical & Content Knowledge (TPACK). 
1.6 Hypotheses of the Study: 
1.   There exists no significance difference in pre-test mean scores of control and 
experimental group with respect to their Technological, Pedagogical & Content 
Knowledge (TPACK). 
2.   There exists no significance difference in post-test mean scores of control and 
experimental group with respect to their Technological, Pedagogical & Content 
Knowledge (TPACK). 
3.   There exists no significance difference in mean gain scores of control and 
experimental group with respect to their Technological, Pedagogical & Content 
Knowledge (TPACK). 
 
2. Methodology 
2.1 Method of Research: The investigator used Experimental Method of research to 
conduct this study.  
 
2.2 Design of the Study: In the present study, Non Randomized Control Group 
Pre-test Post-test  Quasi Experimental Design was used with a purposive sample in 
the form of intact sections of B.Ed. class of the same college of Education. 
 
2.3 Variables Involved: The dependent variables or the criterion variables for this 
study is Technological, Pedagogical & Content Knowledge (TPACK). Information 
and Communication (ICT) Programme named ICT-Enabled Instructional 
Package (ICT-EIP) is independent variable, which is being manipulated to study its 
effect on Technological, Pedagogical & Content Knowledge (TPACK). 
 
2.4 Population and Sample: In the present study Pre-service Teacher Educators of 
Jhajjar district studying in Teacher Training Institutes will constitute the population.  
In the present study 90 pre-service teacher educators (45 in control group and 45 in 
experimental group) studying in two sections of Haryana Institute of Technology, 
Bahadurgarh (Jhajjar) were taken as sample.  
 
2.5 Tools Used: Technological, Pedagogical & Content Knowledge (TPACK) Scale    
(Schdimt et. al., 2009) was adapted in Indian conditions by the researcher. First of all 
items relating to the 7 sub domains were framed. The initial draft contained 61 items. 
It was administered on a sub sample of 110 pre service teacher educators on the basis 
of Item Analysis and expert opinion. 03 items were rejected and the suggestions were 
incorporated accordingly. The draft now contained 58 items. The scale was then 
exposed to a sample of 400 pre-service teachers. After Item-Total Correlation and 
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Exploratory Factor Analysis 03 more items were detected. The final selected set 
contained 55 items.  
The final draft of the scale was administered to 400 pre-service teacher educators 
selected from Rohtak and Jhajjar district of Haryana by following random purposive 
Sampling technique. Reliability Coefficient was calculated by Spearman Brown Split 
Half Method and Guttman Split Half Method. The coefficient of reliability in both the 
cases came out as 0.904. Coefficient of stability was calculated by Test-Retest 
method. 100 pre service teacher educators were administered the TPACK scale again 
after a gap of 4 months. The coefficient of stability was found to be .992. For Internal 
Consistency, Cronbach’s Alpha was calculated which was found to be .976. The 
Content and Face Validity of Technological Pedagogical and Content Knowledge 
(TPACK) Scale was established by experts. Further, the factorial validity of the scale 
was also determined by Factor Analysis. The scale accounted for 52.904 % of the 
total variance with their Eigen Values being greater than unity. 
 
2.6 Statistical Techniques Used: Mean, Median, SD, t-test was used to calculate the 
results. 
 
3.  Analysis and Interpretation of Results 

 
 
 
 

Objective-1 
(Pre-test) 

Group 
 

N Mean S.D. t-
value 

p-value 
(sig. 
Value) 

Total 
TPACK 

(C) 

45 15.33 1.040  
 

1.054 

 
 

.298 
Total 

TPACK 
(E) 

45 15.39 1.038 

 
 
 

Objective-2 
(post-test) 

Group 
 

N Mean S.D. t-
value 

p-value 
(sig. 

Value) 
Total 

TPACK 
(C) 

45 15.08 1.1970   
 

66.486 

 
 

.000 
Total 

TPACK 
(E) 

45 28.69 0.6891 
 
 

 
 
 

Objective-3 
(Mean Gain) 

Group 
 

N Mean S.D. t-
value 

p-value 
(sig. 

Value) 
Total 

TPACK 
(C) 

 
45 -.248569 1.8151044 

 
 

58.052 

 
 

.000 
Total 

TPACK 
(E) 

 
45 13.290789 1.2370825 

 
To test the hypothesis that TPACK Scores of control group (M=15.33, SD= 1.040) 
and TPACK Scores of experimental group (M= 15.39, SD= 1.038) were equal before 
experimental treatment, a t-test was performed. Prior to conducting the analysis, the 
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assumption of normally distributed difference of scores of TPACK was examined. All 
the assumptions were considered satisfied.  It was also be noted from the table that the 
t(44) =  1.054, p > 0.05. Thus the null hypothesis that “There exists no significant 
difference between mean scores of TPACK of control and experimental group before 
experimental treatment.” was retained. Which means the control and experimental 
group were same with respect to the TPACK scores before the experimental 
treatment.  To test the hypothesis that TPACK scores of control group (M=15.08, 
SD= 1.1970) and TPACK scores of experimental group (M= 28.69, SD= 0.6891) 
were equal after experimental treatment, a t-test was performed. Prior to conducting 
the analysis, the assumption of normally distributed difference score was examined. 
All the assumptions were considered satisfied. It was also noted from the table that 
t(44) = 66.486, p < 0.01. Thus the null hypothesis that “There exists no significant 
difference between TPACK scores of control and experimental group after 
experimental treatment” was rejected. Which means the control and experimental 
group differ significantly with respect to TPACK Score after experimental treatment. 
To test the hypothesis that mean gain scores of TPACK control group (M= -.2485, 
SD=1.8151) and TPACK experimental group (M= 13.290789, SD= 1.2370) were 
equal after experimental treatment, a t-test was performed. Prior to conducting the 
analysis, the assumption of normally distributed difference score was examined. All 
the assumptions were considered satisfied. It was also be noted from the table that 
t(44) = 58.052, p < 0.01. Thus the null hypothesis that “There exists no significant 
difference between mean gain scores of TPACK of control and experimental group 
after experimental treatment” was rejected. Which means the control and 
experimental group differ significantly with respect to mean gain scores of TPACK 
after experimental treatment. 
The findings are supported by Cengiz (2014) who found that there exists a significant 
difference in the scores of overall TPACK of pre-service teacher educators. Chang, 
Tsai and Jang (2014) also revealed that science teachers’ TPACK was statistically 
significant in relation to different types of ICT which includes multimedia most rather 
power point presentation alone. Hence teaching through ICT helped in achieving 
better than the control group. So, it can be safely concluded that teaching through 
ICT-EIP is more effective than conventional method of teaching with respect to 
different subjects. The study of Magen-Nagar & Ungar (2014) revealed the similar 
results that Information and Communication technology Knowledge is critical for 
sense of empowerment of TPACK. It is therefore recommended to continue the 
support for all ICT instructors, and to expand their personal knowledge about 
evolving ICT program. Hence it can be concluded that teaching through ICT is more 
effective in enhancing the Technological Pedagogical Content Knowledge of teacher 
educators. 
 
Conclusion: 
The results show that the post test TPACK scores go significantly in favour of 
teaching through ICT Programme. As the students gained a lot after the teaching 
through ICT Programme. This study also provides the teacher an empirical support 
for using ICT Programme during the training course of pre-service teacher educators. 
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