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Abstract

It is becoming a new trend in developing countries to integrate ICT effectively in
the teaching-learning process inside or outside the classroom to boost teachers’
professional knowledge (TPK). The present study addresses the technology
integration relationship with TPK according to the International Society for
Technology in Education (ISTE-2008) Standards for Teachers in private secondary
schools of Karachi. TPK was categorized as 2 standards of ISTE-2008 i.e. enhance
creativity in students and design digital-age assessment. 120 teachers from 12
private secondary schools of Karachi were selected based on a simple random
sampling technique. For the collection of data, a teacher survey questionnaire was
used that was designed to gain information on their level of ICT integration and
their professional knowledge according to the ISTE-2008 Standards. Data was
collected through questionnaire distribution and analyzed through SPSS. Based on
ANOVA results, the overall model was significant because the F value was greater
than 2 and the significant value was less than 0.05. A strong significant correlation
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was found between ICT integration and TPK. Strong and moderate significant
correlation of ICT integration with teachers’ ability to enhance creativity and
design digital-age assessment was found respectively. ICT integration explained
32% of the variance in teachers’ professional knowledge. The integration of ICT
with ISTE-standards is highly recommended for the teachers.

Keywords: creativity, digital-age assessment, ISTE, teachers’ professional
knowledge, technology integration

Introduction

Currently, society is stratified and unequal with regards to media and digital
literacy; communication skills and critical thinking essential to evaluate
information; a knowledge, and an information gap; participatory inequalities and
collaboration (Radovanovic, 2011). Educators need to be knowledgeable and have
an understanding of the significance of developing 21st-century skills, including
information and communications technology (ICT) literacy to assist in focusing
these inequalities in the schools (Warschauer & Ware, 2008).

The International Society for Technology in Education (ISTE) is working as
a non-profit institute that is striving toward providing technology-related standards
for teachers, learners, coaches, administrators and educators. Furthermore, ISTE
provides technology conferences for educators. The ISTE-2008 Standards for
teachers, which is also known as the National Education Technology Standards
(NETS), are recognized and adopted throughout the world. They are used for
twenty-first-century learning and teaching, setting a standard of excellence by
incorporating technology and effective learning practices (Garcia, 2018; Sam,
2011).

ICTs effectiveness has been accepted worldwide to develop quality
education. Teachers who are effectively integrating ICT in the teaching & learning
process are considered as a core element in education (Agostinho et al., 2002).
Therefore, teachers themselves must be very competent and confident in using ICT.
The data received from the findings of Khokhar and Javaid (2016) showed that
95% of teachers of Pakistan have access to ICT devices in school or at their home.
According to Garcia (2018), the ISTE Standards used for Teachers are the set
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standard criteria used throughout the world to assess the knowledge & skills that
teachers need to communicate, work on, & acquire in the twenty-first century,
which helps them to enhance their professional knowledge.

This study was conducted to determine the extent to which individual
teachers in a private secondary school were using technology as a tool for their
students' education. In particular, the research addresses the use of technology by
teachers as a classroom tool to enhance student creativity and to design digital-age
assessment as outlined by the National Technology Standards (i.e. ISTE-standards)
for teachers. Analyses include the effect of ICT integration on teachers’
professional knowledge concerning ISTE-standards. The results of this study can
be used to structure; in-service training programs related to ISTE-standards,
pre-service education curricula, and interventions for individual teachers. The
study scope was limited to the Karachi region as it was easier logistically for the
researcher to research the local scenario.

Research Questions
1. What is the existing status of teachers to integrate ICT in teaching at the
secondary level in private schools?
2. Is there any significant relationship between ICT integration and
teachers’ professional knowledge concerning ISTE-2008 standards?
2.1.  Isthere any significant relationship between ICT integration and
teachers’ ability to enhance creativity in students?
2.2. Is there any significant relationship between ICT integration and
teachers’ ability to design a digital-age assessment?

Literature Review

Technology Acceptance in a Digital-age

Usage of the term Digital-age is very common for authors in the current
period of education (Brown, 2013; Garcia, 2018). It is not far when the computer
will become ubiquitous in schools and homes, and different varieties of
terminologies will be used like the internet era, people at large will use information
era, knowledge and the digital era commonly. The ISTE-2008, International
Society for Technology in Education, is aimed at advancing the effective use of
standard technology for students, teachers, instructional coaches, and
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administrators, and refers to the current education period as digital-age. Because it
is seen as shifting the learning culture from teaching based and individual learning
to a participatory learning model (Education, 2010a; Kaplan & Owings,2013).
Additionally, the digital era in education is boosting and shifting a learning culture
from an instruction based or individualistic model of learning towards learning
based on a hands-on model of learning. A well-known philosopher Brown (2013),
in wisdom culture, stated that “the primary difference between the teaching-based
approach to education and the learning-based approach is that in the first case the
culture is the environment, while in the second case, the culture emerges from the
environment — and grows along with it” (p. 15).

Teachers Professional Knowledge

During recent years teacher's knowledge is being researched on the
principle of differentiation between their knowledge of content, pedagogical
content knowledge, and general pedagogical knowledge because it contributes to
the actual learning and coaching of learners & their learning (Blomeke & Delaney,
2012; Dogan et al., 2016; Konig, 2014). Teacher knowledge supports evidence that
subject related specific skills & knowledge on the instructor aspects are significant
elements for the accomplishment of their learners (Baumert et al., 2010; Dogan et
al., 2016; Hill et al., 2005; Sadler et al., 2013). Teacher’s educational effectiveness
needs to be researched. Moreover, it is very important to measure teacher’s
knowledge as a product outcome at numerous phases of teachers’ overall education
(Konig & Kramer,2016). The knowledge of teachers makes a substantial difference
in the involvement towards real teaching & learner’s learning is widely accepted
(Darling-Hammond & Baratz-Snowden, 2007; Dogan et al., 2016; Gitomer et al.,
2015; Grossman & McDonald, 2008). Teachers’ specific subject-based knowledge
& skills determine the progress of students. The research follows the leading work
of Shulman (1986 & 1987), researches have proved the significance of assessing
teachers’ knowledge as a consequence of effective teaching and learning. The idea
of classifying teachers’ knowledge is widely accepted. Categories include content
knowledge (CK), general pedagogical knowledge (GPK), and pedagogical content
knowledge (PGK) (Konig & Kramer, 2016).

Technology Acceptance Theories and Models

Theories provide explanations that can be used to expect specific
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phenomena. While the model is expressed as the logical explanation of a structure,
a phenomenon, or a theory, constructed to understand, represent, predict, or to
control the phenomena which are being inspected. For the use and acceptance of
the technologies environment, a vast number of models and theories have been
designed (Burch, 2003; Samaradiwakara & Gunawardena, 2014).

Technology Acceptance Model (TAM-1) mentions psychological factors
affecting technology acceptance, developed from the Theory of Reasoned Action
by Davis (1989). It posits that perceived usefulness and ease of use determine one’s
attention to use a system (Straub, 2009). TAM 2 is a theoretical extension, which
leads to TAM-1- including supplementary factors of TAM explaining perceived
usefulness regarding social influence and cognitive processes and to understand the
changing effect of the determinants with increased experience of user overtime.
According to this model, both social influence processes and cognitive
instrumental processes influence user acceptance (Kriponanat, 2007; Straub, 2009;
Venkatesh & Davis, 2000).

Technology Integration and Teachers’ Professional Knowledge

Guma et al. (2013) revealed that the innovations brought about by ICT
including e-learning, quick access to information, online registration, and reduced
hardcopies, is a new trend in learning, used and integrated effectively by teaching
staff as it has an impact on teacher’s professional knowledge. It has chances of
enhancing the integration of the teaching-learning process with ICT. ICT
applications bring improvement in quality teaching and also in a subject which is
under learning (Jamil et al., 2017). According to Hennessy et al. (2010), the use of
ICT and pedagogical implications for the professional development of teachers
brings schooling within the developmental context in the technological century.
There has been a huge emphasis and working on employing ICT for academic
purposes in Pakistan especially from the elementary level in Punjab (Al et al.,
2015; Igbal et al., 2015).

The accreditation process is considered an effective measure to process
guidance and mechanisms to assure quality education as being pivotal for national
development much like economic & socio-cultural advancement for a state. To
achieve the above purpose an authority was established namely ‘National
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Accreditation Council for Teacher Education, NACTE’ (Policy and Planning Wing,
2009; National Accreditation Council for Teacher Education, 2009). Pakistan
Ministry of education developed ‘National Professional Standards for Teachers in
Pakistan’ with the collaboration of UNESCO and USAID, a guideline for teacher
educators. Standard 7 focuses on ICT and suggests teacher educators furnish tutors
with skills to use hardware and software technologies (Huma, 2013).

Teachers’ professional knowledge (TPK) depends on how effectively the
teacher is incorporating digital tools in their teaching and guiding students towards
the digital job market (Garcia, 2018; Sam, 2011). The ISTE-2008 standards, are
standards used for teachers to assess their teaching process. The teacher must
incorporate ISTE Standards to not only assess their professional knowledge but
also to prepare students for the digital age. The ISTE Standards for Teachers
include facilitating and inspiring student learning and creativity, designing
digital-age assessment and learning experience, modeling digital-age learning,
promoting digital citizenship and responsibility, and engaging leadership (ISTE,
2008). The present study focused only on the first two standards of ISTE-2008.

Technology Role in Learning & Creativity

Education technology including e-learning, use of mobile devices, and
smartphone Apps has become more flexible and available and contributes to the
improvement in student's learning. Electronic based learning system and
Web-based instructions have been widely accepted as stimuli for inducing
creativity and enhancing brainstorming capabilities by making things perceived in
new and unfamiliar ways by students, which is increased through technology
(Chang, 2001; Cropley, & Cropley, 2016; Jang, 2019; Jonassen, 2000; Keengwe,
2015; Nath, 2019).

Technology Role in Assessment

Technology covers almost all areas of society. In Education, two trends can
be seen: first is digital competency in assessment and curricula, and the second,
teachers are encouraged to integrate technology in their teaching as a useful tool to
facilitate learners for formative assessment (Scherer et al., 2019). Technologically
enhanced especially Internet-based formative assessment tools support teachers to
easily collect and analyze the data in student assessment and make instructional
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decisions based on that data (Martin et al., 2016). Technology eases the process of
data analysis for a teacher. The use of technology in student assessment is affected
by the school culture and the amount of support given for the technology-based
assessment for a teacher (Oldfield et al., 2012; Whitelock et al., 2008). Technology
has been employed greatly in the educational sector to enable the process of
assessment and response to assessment challenges. Technology-Enhanced
Assessment TEA or digital technologies could significantly change assessment
through multiple types of assessments to treat summative assessment, capturing
various skills such as peer interaction and the use of data analytics to inform
assessment practices (Sweeney et al., 2017; Whitelock et al., 2011).

Conceptual Framework

In the present study, ICT integration was used as an independent variable
and teachers’ professional knowledge was the dependent variable. Teachers’
professional knowledge (TPK) was further categorized as two sub-variables which
included; teachers’ ability to enhance creativity in students' and teachers’ ability to
design digital-age assessment. These variables were compiled to present the
conceptual framework for the study (see Figure 1).

Figure 1
The Conceptual Framework for the Study

Dependent variables

Teacher’ Professional

Independent variable Knowledge

ICT
Integration

Teachers' ability to
enhance creativity in
students.

Teachers® ability to
design digital-age
assessment

Methodology
The purpose of this quantitative study was to examine the relationship
between technology integration and teachers’ professional knowledge concerning
ISTE-2008 standards. A survey research design was utilized in this study. Teachers
of all Private secondary schools of Karachi were included as the research
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population. A multi-stage sampling technique was applied for the present study.
The researcher employed a survey procedure to collect data that was quantitatively
analyzed.

Karachi is divided into 6 districts which are District West, District Malir,
District Central, District Korangi, District East and District South. In the first stage,
2 private secondary schools from each district of Karachi region were chosen based
on cluster random sampling technique then 10 teachers from each school were
selected by using a simple random sampling technique so, the overall sample was
comprised of 120 private secondary school teachers.

Data was collected from the personal visit. A teacher survey questionnaire
was used for data collection. The questionnaire comprised of three sections.
Demographic information such as gender, educational background, teaching
experience, staff development training was included in section I. Section II was
about ICT integration in teaching, consisting of 23 items based on a five-point
Likert scale. Section III items were about teachers’ professional knowledge. TPK
consisted of 2 standards of ISTE-2008 (adopted from Sam, 2011). These standards
were based on teachers’ ability to enhance creativity in students' and teachers’
ability to design digital-age assessment to obtain information on teachers’ level of
professional knowledge. Each standard consisted of 4 items based on a five-point
Likert scale.

Professionals in educational technology established the validity of the
instrument for this study, by allowing them to review the instrument. The reliability
of the instrument was established with Cronbach’s Coefficient of reliability of
0.906. Table 1 displays the reliability of the instrument.

Furthermore, data were analyzed using SPSS. Descriptive statistics were
used to find to what extent teachers’ are integrating ICT in their teaching while
correlation analysis by using SPSS was done to find the relation of ICT integration
and teacher’s ability to enhance creativity in students and design digital-age
assessment. Linear regression was run to find the effect of technology integration
on teachers’ professional knowledge.
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Table 1
Alpha Reliability
S.No Domain No of Items  Alpha reliability
1 Technology Integration in Teaching 23 0.864
2 Teachers’ ability to enhance creativity in students. 4 0.874
3 Teachers’ ability to design digital-age assessments 4 0.910
4 Total 31 0.906

Findings

Existing Status of Teachers to Integrate ICT in Teaching

The first research question of this study focused on the existing status of
teachers to integrate ICT in teaching at the secondary level in private schools of
Karachi. Descriptive statistics were used for this purpose to find the application of
social media, documentation tools, and computer hardware in the teaching process.

ICT integrated Social Media used in Support of Classroom Teaching

Table 2
ICT integrated Social Media used in Support of Classroom Teaching
N Valid Mean SD

Facebook 120 1.78 1.156
Twitter 120 1.52 788
Email 120 3.64 1.608
Social Bookmarking 120 1.98 1.429
Wikipedia 120 2.14 1.491
Blogger 120 1.74 1.220
Google Doc 120 3.59 1.580

Table 2 represents descriptive statistics of participants’ responses in terms
of ICT integrated social media which they were using in classroom teaching. Figure
2 represents the most common ICT integrated social media used to support
classroom teaching were Email and Google Document with a Mean of 3.64 and
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3.59 respectively. The least common ICT integrated social media is Twitter with a
Mean value of 1.52.

Figure 2
ICT integrated Social Media used in Support of Classroom Teaching
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ICT integrated Documentation tools used in support of classroom teaching

Table 3
ICT integrated Documentation tools used in Support of Classroom Teaching

N Valid Mean SD
MS Oftice Word 120 3.82 1.506
MS Office Excel 120 3.38 1.661
MS Office PowerPoint 120 3.70 1.464
MS Office Publisher 120 1.55 1.028
MS Office Access 120 1.48 987
MS Office Groove 120 1.33 .890
MS Office InfoPath 120 1.41 .884
MS Office OneNote 120 1.65 1.082
MS Office Outlook 120 2.39 1.190
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Table 3 represents descriptive statistics of participants’ responses in terms
of the ICT integrated documentation tool which they were using in classroom
teaching. Figure 3 represents the most common ICT integrated documentation tools
used to support classroom teaching was MS PowerPoint, MS Office Word, and MS
Excel with a Mean value of 3.82, 3.38, and 3.70 respectively. The least common
ICT integrated documentation tool is the MS Info path with the Mean value of 1.41.

Figure 3
ICT integrated Social Media used in Support of Classroom Teaching
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ICT Integrated Computer Hardware used in support of classroom teaching

Table 4 represents descriptive statistics of participants’ responses in terms
of ICT integrated hardware which they were using in classroom teaching. Figure 4
represents the most common ICT integrated hardware used to support classroom
teaching was USB/ Flash Drive and Computer/ Laptop/ Tablets with Mean of 3.85,
and 3.83 respectively. The least common ICT integrated hardware was CD Rom
with a Mean value of 1.89.
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Table 4
ICT Integrated Computer Hardware used in Support of Classroom Teaching

N Valid Mean SD

LCD Projector 120 3.35 1/543
Over Head Projector 120 3.26 1.688
Computer/ Laptop/ 120 3.83 1.465
Notebook/ Tablet

CD Rom 120 1.89 1.302
Scanner/ Printer/ Xerox 120 3.18 1.471
Machine (3 in 1)

TV/ VCD/ DVD 120 2.43 1.333
USB or Flash Drive 120 3.85 1.482

Figure 4

Hardware in Support Teaching Lesson
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Relationship of ICT integration with teachers’ Professional Knowledge

The second research question of this study was to find the relationship of
ICT integration with Teachers' professional knowledge in terms of teachers’ ability
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to enhance creativity in students and to design digital-age assessment. Since the
responses exhibited normal distribution, the data were analyzed with a parametric
test. The Pearson correlation coefficient was used to see whether TPK was
significantly related to ICT integration or not.

Table 5
Correlation between ICT Integration and TPK
ICT Integration
Pearson Correlation 7507
Teachers’ professional Sig. (2-tailed) .000
knowledge. N 120
N 120
ICT Integ*gation
Facilitate and Inspire Student P@arson Qorrelatmn 763
Learning and Creativity Sig. (2-tailed) 000
N 120
ICT Integration
Design and Develop Digital- Pearson Correlation 635"
Age Learning Experiences and ~ Sig. (2-tailed) .000
Assessments N 120

#% Correlation is significant at 0.05 level (2-tailed).

Table 5 shows the correlation between ICT integration and teachers’
professional knowledge with its 2 sub-variables. Analysis of the sample found that
ICT integration has a strong positive significant correlation with teachers’
professional knowledge (r=.750, p =.000). Strong, positive, significant correlation
was found between ICT integration and TPK’s 1st sub-variable i.e. teachers’ ability
to enhance creativity in students (r = .765, p = .000). The correlation between the
ICT integration and TPK’s 2nd sub-variable i.e. teachers’ ability to design
digital-age assessment was also positive, significant but moderate (r = .635, p =
.000).
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Table 6
Predictors of Teachers’ Professional Knowledge
Model Predictors B Std. Error  Beta F R’
(Constant) 2.169 234
1 455 .060 570 56.932 325"
ICT Integration
*p <.05

Table 6 illustrated the result of linear regression analysis. Linear regression
was applied with teachers’ professional knowledge as a dependent variable and ICT
integration as an independent variable. The independent variable ICT integration
plays a significant role in explaining the dependent variable. ICT integration
explained 32% of the variance in teachers’ professional knowledge (R2 = .325), as
measured by TPK. The overall model was found to be significant (F-statistics =
56.932 and Sig. < 0.050).

In simple words, there is an impact of ICT integration on teachers’
professional knowledge.
Y=oa+piXit+e

Teachers’ Professional Knowledge = a + f1 (ICT integration) + €
TPK =2.169 + 0.455(ICT integration) + ¢

If there is 1 unit change in ICT integration, there will be a 0.455 unit change
in teachers’ professional knowledge.

Discussion

Technology integration provides opportunities for teachers to enhance their
professional knowledge. The study revealed the positive strong correlation of
technology integration with teachers’ professional knowledge. The result of linear
regression analysis reported a statistically significant impact of ICT integration on
teachers’ professional knowledge.
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The finding of the first question indicates that secondary private school
teachers of Karachi are most commonly integrating E-mail, Google Document, MS
Office, MS PowerPoint, MS Excel, USB/ Flash Drive, and Computer/ Laptop/
Tablets in their teaching process. This finding supports the finding from the earlier
study conducted by Khokhar and Javaid (2016).

The present study finding supports the finding that the teachers’ ability to
enhance creativity in students has a significant and positive relationship with ICT
integration (Cropley & Cropley, 2016; Jang, 2019; Jonassen, 2000; Keengwe,
2015). The positive correlation allows probability to create innovative techniques
to enhance creativity in students (Chang, 2001). The more teacher will integrate
ICT in teaching, the more creative students will be produced (Nath, 2019).

It also confirms that the teachers’ ability to design digital-age assessment
with ICT integration has a positive relationship (JISC, 2010; Scherer et al., 2019;
Sweeney et al., 2017; Whitelock et al., 2011). Technologically enhanced especially
Internet-based formative assessment tools support teachers to easily collect and
analyze the data in student assessment and make instructional decisions based on
that data (Martin et al., 2016).

Furthermore, the study identifies from the result of the second question that
the overall model is significant and it confirms the study, which indicates that ICT
integration has a significant effect on teachers’ professional knowledge (Guma et
al., 2013). The more teacher will integrate ICT in teaching, it will not only have an
effect on students’ achievement but also teachers themselves will be competent and
their professional knowledge will increase (Ali et al., 2015; Igbal et al., 2015).

Conclusion & Recommendations

The study examined the impact of ICT integration on teachers’ professional
knowledge concerning ISTE-Standards for teachers in private secondary schools of
Karachi. The professional knowledge of teachers was further categorized as
teachers’ ability to enhance creativity in students' and teachers’ ability to design
digital-age assessment. In light of the findings of the study, it can be concluded that
ICT integration plays a vital role to enhance creativity in students and it also helps
teachers to develop assessments that meet the criteria of the digital age of learning.
Both of these factors directly impact teachers’ professional knowledge regarding
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ISTE-standards when teachers integrate ICT in their teaching. As this era is called
the technology advancement era, therefore it is highly recommended that teachers
should be competent to integrate ICT in their teaching and for this government
should provide sufficient funds to establish computer laboratories in schools and
the responsibility of education minister should be to arrange training based on
ISTE-standards for teachers to use ICT integration effectively in the teaching
process. A follow-up plan should be developed for the implementation of
ISTE-standards in teaching methodology.
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