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Abstract

Technology plants concrete effects on the supremacy of humans' technological success that have been 
remaining awe-inspiring aspects for stakeholders; teachers and students since last eras. Teachers make 
students technologically literate, reshape their hidden potential, skill them through modern gadgets, 
help in understanding and evaluating their functions applying technological and engineering standards 
for goal achievements. Present research was conducted to explore the effect of teachers’ technological 
literacy on students’ academic success occurs in vibrant environment on conveniently selected sample of 
200 teachers working in public and private universities of district Lahore. Researchers administered a 
self-developed survey to collect data from teachers. Content validity of questionnaire was ensured from 
experts and reliability was confirmed by calculating Cronbach’s Alpha Scores .821. Normality of the 
data was assured by calculating Shapiro-Wilk’s test,   n < 2000, p > .05. Students’ academic success was 
measured through acquiring achievement scores, obtained from concerned university offices ensuring 
ethical considerations, as in data collections. Results of independent samples t-test and regression 
analysis ascertained no significant difference between usage of technological literacy by teachers’ 
gender and university type; male teachers working in public and private universities have same usage of 
technological literacy as compared to female teachers. Moreover, teachers’ technological literacy affect 
43% on students’ academic success occurs in vibrant learning environment. On the basis of results, 
research recommends that universities may established digital lab ensuring vibrant environment and 
hire technologically literate staff providing fringe benefits to meet 21st century technological literacy 
demands for students’ success.
Keywords: digital citizenship, students’ achievement scores, technological literacy, technological 
concepts, vibrant environment

Introduction

Existence of human being is based on diverse eras since ago. These eras were named 
as Bronze era, Iron era, industrialization era and the era of technological innovations also 
vocalized as era of fourth industrialization that revolution characterized by exercise of modern 
technologies capturing physical, digital and biological aspects of social, political, economic and 
educational worlds (Cummins et al., 2007; Haas, 2013; Jewitt, 2006). As the era of technology 
has been changing, demands of human beings are growing to satisfy their needs (International 
Technology Education Association, 2006). These needs are fulfilled by making human beings 
technologically literate by supporting individual’s abilities and potential that has long effects 
on present and future lives of any civilization (Pearson & Young, 2002; Yuen et al., 2004). 
Technological literacy is an innovation of human competencies. It is the ability to find, contact, 
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explore, assess and utilize information in diverse ways (American Library Association; ALA, 
2003). It is a quick and authentic source of getting and receiving information (Solomonidou 
& Tassios, 2007). Technological literacy is a catalyst that incorporates human cognitive and 
psychomotor skills since last decades (Crowe, 2006). Technological literacy is branched as; 
application based, design based, high technology, science technology and society based, skill 
based, subject integrated, technological concepts and vocational based approach (Honey et al., 
2014).

Technological education concerns about human designed-products, systems and 
procedures used to satisfy stakeholders’ needs having multiple specifications; technological 
educations, information and communities technologies and technological and engineering 
literacy (Carr et al., 2012; National Assessment Governing Board, 2013; Sanders, 2009) that 
also provides influential launching aspect for technological learners in specialized areas. 
Technology, Engineering and Literacy; TEL is amalgamation of three words; a) technology 
that refers to adjustment of natural environment through individual’s design products, methods 
and procedures applied to fulfill human requirements, b) engineering concerns with application 
of scientific laws and arithmetical interpretation to revamp technologies to congregate already 
prescribed demands / requirements and c), literacy is one’s technical skills and ability to read and 
write essential aspect of technology in what ways people think, apply and spread information 
through digital means (National Assessment and Educational Progress, 2012; National 
Assessment Governing Board, 2013; International Society for Technology in Education, 2007; 
National Center for Education Statistics, 2013). Notion technological and engineering literacy 
refers to portrayal of individual’s developing aspects; process and products (American Society 
for Engineering Education, 2009; Cummins et al., 2007; Heywood, 2009). Ultimate purpose 
is to involve students for hands-on, designed strategies and active involvement to develop 
practical problem-solving skills within real life situations (National Assessment Governing 
Board, 2013).

Relevance of technological and engineering literacy stipulates process to create and 
design key features of technological artifact for global inter-connection and far-reaching access 
of humans (Brinkerhoff, 2006; Cavanaugh et al., 2011). Key features help users in defining 
and describing every bit of knowledge for the sake of individual’s growth and expansion of 
technological and engineering literacy. Internationally there is rudimentary consideration on 
beliefs underlying the aspects of technological and engineering literacy (Carr et al., 2012; 
Sanders, 2009). Myths existing among stakeholders belong to health, industries, commerce, 
politics and education as well, while learners finished their school life education acquiring minor 
concepts of fundamental thoughts and philosophies underling technological and engineering 
literacy (Donovan et al., 2007; Edwards, 2012).

Construction of technological and engineering literacy aspects is based on technological 
and societal, proposed and structured and continuous application of ICT. Additionally, these 
features demand concerned wholehearted indication on logical and foremost overarching 
areas; understanding of technological laws, developing solutions and goal accomplishment 
and communication and collaboration with students to show off their capabilities (National 
Assessment Governing Board, 2013) that also lay foundations for the development of TEL 
assessment tool that multi-purposively participate in contributing fundamental aspects of 
technological and engineering literacy in educational institutions in measuring students’ 
academic success. TEL scrupulously discusses factors affecting students’ technological 
and engineering achievements, teachers’ educational encounters and intense demographic 
characteristics of researchers, teachers and policymakers that vigorously put a considerable 
role in identifying students’ academic successes that lead towards progressive change towards 
Science Technology Mathematics and Engineering STEM education (Brinkerhoff, 2006; 
Cavanaugh et al., 2011; Donovan et al., 2007; Edwards, 2012).
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Application of TEL plays a significant role in developing scientific and analytical 
skills among learners (Carr & Strobel, 2011; Sanders, 2009) focusing international standards 
that measure students’ technological proficiencies (International Society for Technology in 
Education, 2007; Metiri Group, 2009; National Governors Association for Best Practices & 
Council of Chief State School Officers, 2010). However, there are some discrepancies among 
these standards that were removed through focusing Next Generating Science Standards; NGSS, 
National Assessment and Engineering Progress; NAEP and Technological Engineering Literacy; 
TEL established integrating thirst areas of Science Technology Engineering and Mathematics 
(Metiri Group, 2009; National Assessment Governing Board, 2013). Furthermore, standards 
were established to improve students’ professional readiness towards 21st century technological 
performance and globally compare students’ skills towards technology and engineering literacy 
(National Center for Education Statistics, 2013; National Assessment Governing Board, 2013) 
to gauge students’ performance in Science, Technology, Engineering and Mathematics.

A technologically literate person has potential to grip on technological knowledge and 
successfully complete assigned tasks (Pearson & Young, 2002). It is obvious for common 
people to be technologically literate. A technologically literate person is a constant user of the 
acquired technological information, a regular information seeker, an analyzer & evaluator and 
an effective communicator. A technologically literate person has the ability to access, manage, 
use, analyze and evaluate information (Pearson & Young, 2002). He is an excellent problem 
solver, can publish and produce information, and an efficient user of inventive tools (Bennett et 
al., 2009). A technologically literate person has the ability to understand about technology, ways 
of creation of technology, how technology shapes civilization, and in turn shaped civilizations 
in diversity of ways (Belk, 2013; Williams & Coles, 2007). Teachers have been living in ever 
advanced era of technology. Technology affects the individual’s entire life span gradually (Yuen 
et al., 2004). Millennium Development Goals; MDGs, Education for All and World Summit 
on the Information Society; WSIS, 2015 are also focusing technological literacy of teachers, 
prospective teachers and training institutions to meet international needs in educational 
institutions (UNESCO, 2006). Technological literacy for teachers has a significant effect on 
their assigned work and teaching learning process. It has also an effect on their logical reasoning 
abilities, techniques to solve queries, thought provoking and inspiring inventions (Collis & 
Monnen, 2001; Niederauser & Stoddart, 2001). Persistency in technological literacy among 
teachers is essential for the requirements of their professions (Gorder, 2008). In educational 
institution, less technologically literate teachers minimize daily working of an organization 
(Chuang & Rosenbusch, 2005; Crowe, 2006; Goddard, 2002; Mahapatra & Lai, 2005; 
Thompson, 2013). Teachers’ training institutions are making efforts to reshuffle their programs 
to manage the impending and prospective capabilities for teachers. By using technological 
literacy with mind’s eye, teachers design an instrument for conversation, communication and 
an announcement for pupils and teachers (Moursund & Bielefedt, 1999). Teachers made little 
use of information sources for their pedagogic practices, exchange of ideas with peers and 
colleagues. They opinioned that time constrains stop them to access information that requires 
technological literacy skills for effective use of information technology information (Williams 
& Cole, 2007).

Teachers enhance their technological skills by focusing performance indicators that are 
foundations for constant improvement towards teachers’ professionalism. They play an essential 
role in effective teaching through expressing consents, attitudes and curiosity in teaching (Coiro, 
2003; Ogris & Wetphal, 2006). Curriculum experts and educational stakeholders take initiative 
and construct outlines of performance indicators; technological concepts and operations, 
communication and collaboration and digital citizenship for teacher in the field of technological 
literacy (Cradler et al., 2002; Irum & Munshi, 2015; Wenglinsky, 2005; Williams et al., 2012).
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Teachers have skills to understand and present the basic concepts and operations of 
technological literacy (Wenglinsky, 2005). These proficiencies are important for lifetime usage 
of technology (Grisham & Wolsey, 2011). Teachers’ passions lead them towards acquisition 
of new skills towards technological literacy. Technological concepts and operations enable 
them to bring change and new directions in the teaching learning process (Greenhow et al., 
2009). Abundance of latest technologies, educational infrastructure, skilled assistants, updated 
knowledge about applications’ software and constructive changes in national curriculum for 
teachers produce technological literate students in the field of technology (DeMars et al., 2003). 
Teachers less efficient in technological concepts and operations have a negative effect on the 
educational progress. These gaps need appropriate training and technological support focusing 
on digital demands (Gibson et al., 2007).

Communication skills pose diversities of challenges for individuals. Illustration of 
textbooks of physics for earth scientists mostly discuss huge ice glaciers and the vast bulk 
of waves on the beach while many teachers actually considered highlands / mountains are 
on the beach (Buckingham, 2007) which shows misconception. They neither communicate 
properly nor collaborate effectively (Cradler et al., 2002). Communication and collaboration 
refer to strong conceptual demonstration regarding technological perceptions, structures and 
processes. Teachers have potential to comprehend, select, operate and transfer contemporary 
technological applications for better production of future generation. Teachers’ learning about 
communication and collaboration significantly affects societies, workplace and students’ 
academic achievements (Bybee & Starkweather, 2006). Communication and collaborative 
skills are important competencies of teachers. They communicate clearly by speaking, writing 
and nonverbal cues with efficient collaboration to students (Buckingham, 2007). Teachers make 
proper usage of digital media for their effective communication and collaboration towards 
effective teaching. 

Digital citizenship has been given consideration due to the usage of digital tools among 
individuals (Larson et al., 2010; Lau & Yuen, 2013). Digital citizenship is the change in attitudes 
and values of citizens towards digital components (Bennett et al., 2009). Teachers promote 
technological literacy among students focusing on harmless, permissible and answerable aspects 
for their better achievements. Digital citizenship provides technological standard that enables 
teachers to prepare students technologically literate (Anumudu et al., 2018; Hollandsworth et 
al., 2011; Irum & Munshi, 2015; Larson et al., 2010; Lau & Yuen, 2013; Ribble, 2015; Williams 
et al., 2012). Key elements of digital citizenship facilitate teachers to understand the mechanism 
of technological literacy for students’ achievements (Cavanaugh et al., 2011; Donovan et al., 
2007; Mike & Gerald, 2007; Ribble, 2015).

Learning environment is one of the factors that strengthen learners’ logical potential 
(Lombardozzi, 2015). Vibrant learning environment promotes students’ learning, makes 
them critical thinkers and problem solvers. It also enhances students’ self-directed learning 
towards goal achievement. Students enjoy flavor of constructive learning as compared to 
teachers’ declarative instructions. Application of vibrant learning environment bestows 
incredible opportunities in creating comprehensive, logical and thought-provoking abilities 
among learners (Grisham & Wolsey, 2011; Moyle, 2010). Vibrant learning environment with 
modern technological gadgets grasps students’ cognitive abilities, grants extra knowledge 
acquisition and strengthens technological skills (Lombardozzi, 2015). Literature reported that 
vibrant learning environment provides jam packed atmosphere for students in diversity of 
ways; supports and fosters healthy relationship between learners and instructors (Pianta et al., 
2002), assists prospect for students’ frequent performance and self-motivated learning (Niemi, 
2002), sustains students’ activity based and problem based learning (David, 2008), supports 
students’ autonomous learning (Zimmerman, 1990), promotes students’ knowledge spot (Tinto, 
1997), provokes learners’ appealing access towards goal attainment (Caroline et al., 2010) and 
strengthens students’ active involvement and engagement (Edwards, 2012; Wannarka & Ruhl, 
2008).
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Problem Statement

Teachers use their technological literacy skills in educational institutions to operate 
digital tools that effect students’ learning in productive ways (Reid & Boyer, 2013; Ribble, 
2015). Research evidence confirms that different developmental projects have been carried 
out to promote technological literacy for teachers in educational institutions (Williams et al., 
2012). It is evident that Pakistani students enrolled in public and private universities are facing 
problems of regularly shifting of cultural diversity, language dilemma, teachers’ technological 
skills, weak media-structured classrooms, poor technological literacy knowledge and facing 
poor vibrant learning environment (Gopang et al., 2016; Govt. of Pakistan, 2013; Hassan, 
2019; Hassan & Akbar, 2016; Rahman, 2004; Saleem et al., 2019; Yousaf & Dahmani, 2008). 
Furthermore, there is lack of policymakers’ cooperation, poor application of curriculum based 
technological literacy skilled staff, less structuring of technological and physical facilities 
and educational infrastructure (Ameen, 2007; Batool & Qureshi, 2007; Govt. of Pakistan, 
2009). Resultantly, students remain incapable to cope with current age scientific management 
and factory model-education system that demands the revisiting of school curriculum and 
application of technological and engineering literacy and content-based activities to establish 
successful education system. Application of technological education enables individuals to 
eradicate poverty and gear up continuous societal, economic and educational development 
through improving easy and busy lifestyle. It also shapes lives of individuals, flatters and makes 
hub of technological knowledge. Govt. of Pakistan allocated billion rupees to Higher Education 
Commission; HEC to flourish IT sector, announced IT policy in 2000, developed  IT Action 
Plan and implemented National Information and Communication Technology; NICT strategy 
2003 to overcome these dilemmas but all in vain (Ameen, 2007; Batool & Qureshi, 2007), 
implemented curriculum in educational institutions focusing this aspect but teachers are indulged 
in dozens of problems, issues and challenges including lack of skilled staff, infrastructure and 
resources. Human beings had been remaining in search of innovation to satisfy their needs. 
These needs and wants only might be fulfilled by making human beings technologically 
literate. States develop curriculum, invest billions of rupees, institutions arrange seminars and 
organize conferences to flourish IT sector. Teaching problems is an alarming situation in favor 
of spreading continuous usage of TEL in Pakistan. Dilemma is uncontrolled in Pakistan because 
teachers working in universities less focus on the worth of IT sector. Teachers’ technological 
literacy has an effect on their teaching, but still it needs to be explored and discussed especially 
in public and private sector universities. Researchers conducted studies to explore the effect 
of teachers’ technological literacy on students’ academic success but none of research was 
planned in Pakistani universities to explore the phenomenon in vibrant learning environment 
concentrating on technological and engineering literacy concepts. Focusing the worth of TEL, 
researchers are eager to explore the effect of public and private university teachers’ TEL on 
their students’ academic success. Ultimate purpose of this research was to compare male and 
female teachers’ technological literacy of public and private sector universities working under 
jurisdiction of HEC. Researchers try their best to explore the actual situations happening in 
public and private sector universities of Lahore-Division, Punjab-province of Pakistan.

Research Questions

Present research was conducted to explore the answers of the following questions:
1. To what extent male and female university teachers working in public and private 

universities make use of technological literacy for students’ academic success?
2. What is the effect of university teachers’ technological literacy on their students’ 

academic success?
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Research Methodology

General Background

Research methodology deals with methods and procedures used in research to conquer 
results. They are a systematic way followed by researchers used to the obtained results. Present 
research was quantitative in nature and researchers applied causal comparative; ex-post-facto 
research design to explore current practices happening in public and private sector universities 
of district Lahore. Researchers used this design to determine cause and effect between already 
existing independent and dependent variables (Fraenkel & Wallen, 2009; Gay et al., 2014; 
Lodico et al., 2006; Johnson & Christensen, 2012).

Population

Population of the research consisted of male and female teachers working in public and 
private sector universities of Lahore Division, administratively divided in District Lahore, 
Kasur and Sheikhupura (Pakistan District Education Rankings, 2016; Punjab Development 
Statistics, 2015). Currently 1,789 faculty members; lecturers, assistant professors, associate 
professors and professors are working in 14 public and 35 private universities of Lahore 
Division. University teachers are providing their services with true spirit, essence and vigor 
(Ameen, 2007; Hanif, 1999; Pakistan Education Statistics, 2018). Public sector universities are 
funded by HEC whereas private sector universities are self-funded / self-supporting. Teachers 
and students honored after obtaining admission / job in public sector universities as they provide 
benefits to its stakeholders. Whereas, the situation in private universities is totally different as 
they low pay, less job security and principal of autocracy is to some extent applicable.

Sample

Sample of the research consisted of 200 respondents; 88 male and 112 female teachers 
conveniently selected from public and private universities working under Higher Education 
Commission in District Lahore. Researchers gauge students’ academic success through 
obtaining students’ achievement scores; SAS from concerned university departments ensuring 
ethical consideration that their information will be used for research purpose only.
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Figure 1
Sample of teachers’ demographic information

Pakistani teachers working in public and private universities impart educational and 
technological instructions among students to make them technological literate. Universities 
hire teachers having minimum MS / M. Phil degree for the post of lecturers and PhDs for 
assistant professors, associate and professors with set criteria of age limit and job status. These 
criteria are applicable for public and private university teachers approved by Higher Education 
Commission.

Instrumentation and Procedure

After the review of literature and experts’ views, the researchers used a self-developed 
questionnaire to obtain data from the respondents. Questionnaire was categorized into three sub-
scales; technological concepts and operations, 12-items, communication and collaboration, 14- 
items and digital citizenship consisted of 14-items based on 5-point Likert type options mode 
of very skillful, skillful, moderate, weak, and very weak used in other studies (Judi et al., 2011). 
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Self-constructed questionnaire is designed to be filled by respondents without researchers’ 
interventions, focuses on respondents’ cultural variations, captures accurate information, easily 
filters, screens and measures responders’ rate of responses, incorporates significant preventions 
during typing and formatting errors and there is less chance of measuring inaccuracies. It also 
focuses on format and flexibility of self-constructed questionnaires, low cost, covers anonymity 
and bias of researchers and traceable assenters specially when the topic has sensitive nature and 
cheapest methods of collecting unsusceptible’ information when researcher (s) comprehensively 
understands respondents’ cognitive levels (Bifulco et al., 2005; Bird, 2009; Edwards, 2010; 
Goodman, 1997; Kazi & Khalid, 2012; Lavrakas, 2008; Seebregts et al, 2010; Zouwen, 2000). 
Researchers measured content validity and reliability of the questionnaire to enhance the 
accuracy of the research work (Tavakol & Denick, 2011; Twycross & Shields, 2004). Validity 
of the instrument was confirmed from experts’ opinions and used for correctness of items and 
reliability measure of the consistency of scores (Field, 2005; Fraenkel et al., 2012). 

Table 1
Reliability statistics

No. Name of factors Cronbach’s Alpha N of Items

1 Technological concepts and operations .817 12

2 Communication and collaboration .834 14

3 Digital citizenship .849 14

Collected data were entered in SPSS to confirm normality. Researchers applied Shapiro-
Wilk’s test to confirm normality of data, p > .05, n < 2000. Bell shaped data are assumed to be 
normally distributed when values of skewness and kurtosis ranged between +2 to +7 (Anumudu 
et al., 2018; Ho & Yu, 2015).

Table 2
Tests of normality

No. Variables Kolmogorov-Smirnova Shapiro-Wilk Skewness Kurtosis
K-S df p S-W df p

1 Gender .372 200 .01 .631 200 .90 1.48 -3.66

2 Age .290 200 .01 .761 200 .08 -2.20 4.52

3 Designation .234 200 .01 .866 200 .62 2.11 -5.04

4 Locality .382 200 .01 .627 200 .09 1.25 .4.50

5 Nature of job .420 200 .01 .601 200 .08 -2.30 -5.09

6 Qualification .229 200 .01 .806 200 .68 1.50 4.20

7 Experience .218 200 .01 .809 200 .69 -1.29 3.39

8 University type .364 200 .01 .633 200 .81 1.36 4.21

a. Lilliefors Significance correction
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Normally distributed data provide concrete directions by applying parametric and 
non-parametric techniques on collected data (Corder & Foreman, 2009; Elliott & Woodward, 
2007; Öztuna et al., 2006; Singh & Masuku, 2014). Analyzed data were auto correlated. Auto 
correlated data is valuable as it informed possible harms and significant features regarding 
manipulated variables within model formation (Cronk, 2012; Montgomery et al., 2012).

Research Results

Following section consist of data analysis and interpretation of results. There were 
40-items modes of 5-point Likert type options. Data was analyzed in SPSS by applying 
independent sample t-test and regressions analysis techniques.

Table 3
t-test on technological literacy by teachers’ gender and university type

No. Variables N M SD F t p

1 Gender
Female 112 147.938 17.014

2.68 2.61 .10Male 88 154.807 20.143

2 University type
Public 91 147.989 17.363

1.74 2.07 .19
Private 109 153.440 19.519

As delineated in table 3, independent sample t-test was applied to usage teachers’ 
technological literacy by their gender, t(198) = 2.61, p > .01; male teachers have about same 
usage of technological literacy (M = 154.807, SD = 20.143) as compared to female university 
teachers (M = 147.938, SD = 17.014) and teachers’ university type, t(198) = 2.07, p > .01; 
public sector university teachers have about same usage of technological literacy (M = 147.989, 
SD = 17.363) as compared to private sector teachers (M = 153.440, SD = 19.519).

Table 4 
T-test on factors of technological literacy by teachers’ gender and university type

No. Factors name Variables N M SD F t p

1 Technology concepts and 
operations

Te
ac

he
rs’

 ge
nd

er

Male 88 49.557 7.762 1.385 2.588 .241
Female 112 46.929 6.593

2 Communication and 
collaboration

Male 88 50.171 10.004
7.087 3.947 .008

Female 112 45.027 8.419

3 Digital citizenship Male 88 55.080 6.904 .513 0.985 .475
Female 112 55.982 6.037

4 Technology concepts and 
operations

Un
ive

rsi
ty 

typ
e

Public 91 47.297 7.040
.027 1.412 .869

Private 109 48.743 7.355

5 Communication and 
collaboration

Public 91 44.967 8.064
8.992 3.242 .003

Private 109 49.229 10.15

6 Digital citizenship Public 91 55.725 6.838 2.414 0.281 .122
Private 109 55.468 6.102
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As presented in Table 4, independent sample t-test was conducted to explore significant 
difference between male and female university teachers’ usage of technological literacy 
against factor regarding: technology concepts and operations, t(198) = 2.588, p > .01; male 
university teachers possess same technology concepts and operations (M = 49.557, SD 
= 7.762) as compared to female teachers (M = 46.929, SD = 6.593); significant difference 
exists between communication and collaboration, t(198) = 3.947, p < .05; male teachers were 
more communicators and collaborators (M = 50.171, SD = 10.004) as compared to female (M 
= 45.027, SD = 8.419) and found no significant difference against factors regarding digital 
citizenship, t(198) = .985, p > .05; male university teachers were making more usage of digital 
citizenship (M = 55.080, SD = 6.904) as compared to female university teachers (M = 55.982, 
SD = 6.037). Interpretation further ascertained no significant difference between public and 
private university teachers’ usage of technology concepts and operations, t(198) = 1.412, p > 
.01; public university teachers possess same technology concepts and operations (M = 47.297, 
SD = 7.040) as compared to private university teachers (M = 48.743, SD = 7.355); significant 
difference exists against factors on communication and collaboration, t(198) = 3.242, p < 
.05; private university teachers were more communicators and collaborators (M = 49.229, 
SD = 10.15) as compared to public university teachers (M = 44.229, SD = 8.064) and found 
no significant difference against factors on digital citizenship, t(198) = .281, p > .05; public 
university teachers were making more usage of digital citizenship (M = 55.725, SD = 6.838) as 
compared to private university teachers (M = 55.468, SD = 6.102).

Figure 2
University teachers’ usage of TEL for students’ academic success

As delineated in Figure 2, descriptive statistics was applied to investigate university 
teachers’ maximum usage of technological literacy for students’ academic success. Results 
declared that university teachers were making more use of digital citizenship (M = 55.59, SD 
= 6.43), then applying technological concepts and operations in classrooms (M = 48.09, SD = 
7.23) and were making less use of communication and collaboration (M = 47.29, SD = 9.48) for 
university students academic purpose for students’ effective learning.
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Table 5
Effect of teachers’ technological literacy on students’ academic success

No. Model B SE β t p

1
Constant; SAS 268.786 29.527 9.103 .01

Teachers’ technological literacy .613 .194 .218 3.158 .02

Note: R =.218a, R2 =.480; (F (1, 199) = 9.970, p < .02a)

As revealed in table 5, simple linear regression was applied to measure the effect 
of teachers’ technological literacy on university students’ academic success that shows 
construction of significant regression equation (F (1, 199) = 9.970, p < .01) having .480 value of 
R2 with 48% explained variations were observed with standardized regression coefficient (β = 
.218). Concerning outputs of regression coefficient, interpretation of independent sample t-test 
exposes that teachers’ technological literacy was a significant predictor on university students’ 
academic success, t(198) = 3.158, p < .05. University students’ predicted academic successes 
were equal to 268.786+.613 where teachers’ technological literacy was measured in terms of 
their expertise. It is concluded that students’ academic success increased by .613 scores by 
putting teachers’ technological literacy in classroom.

Table 6
Effect of factors regarding teachers’ technological literacy on students’ academic success

No Names of Variables B SE β t p

Constant; SAS 346.17 34.119 10.14 .01

1 Technological concepts and operations 1.123 .654 .017 .188 .85

2 Communication and collaboration 2.154 .515 .389 4.181 .01

3 Digital citizenship 1.455 .592 .178 2.459 .02
Note: R =.351a, R2 =.123, (F (3, 197) = 9.231, p < .05a)

As ascertained in Table 6, multiple linear regression technique was performed to explore 
the effect of teachers’ technology concepts and operations, communication and collaboration 
and digital citizenship on students’ achievement success. Interpretation confirms construction 
of significant regression equation (F (3, 197) = 9.231, p < .01) having .123 value of R2 with 
12.30% explained variations were observed with standardized regression coefficient in favor of 
technological concepts and operations (β = .017), communication and collaboration (β = .389) 
and digital citizenship (β = .178). Focusing the value of regression coefficient, explanation of 
independent sample t-test established that teachers’ technology concepts and operations, t(198) 
= .188, p > .05 was non-significant predictor, whereas communication and collaboration, t(198) 
= 4.181, p < .01 and digital citizenship, t(198) = 2.459, p < .05 was significant predictor on 
SAS. Students’ academic achievements were equal to 346.17+1.123+2.154+1.455 scores where 
university teachers’ technology concepts and operations, communication and collaboration 
and digital citizenship were calculated in account of their technological abilities applied in 
classroom. It is concluded that students’ academic achievements were improved 4.732 scores 
by putting teachers’ technological potential on students in classroom.
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Discussion

Humans are making continuous innovations using contemporary technologies in every 
walk of life. Industrialization and information revolts have brought effective and immense 
amendments in the universal civilization. Revolution of technological literacy innovation put 
universe in jam packed environment which gives birth to creative destruction of skills. This 
revolt opened new ways in creation of technological division which drives social, political, 
educational and technological difference among non-users and users; teachers. It has collectively 
influenced different aspects of human beings in all fields of life (Kozma, 2005). It has brought 
individual sources of enlargement, administration and supervision all over the universe. Its 
effects on every part of life especially in education are valuable and successful (Cradler et al., 
2002; Derbyshire, 2003). It is also important for the upcoming generations, national money-
making prosperity and even on the prolonged existence of earth. Traditional teaching is less 
contribution in modern constructive educational environment to gain individual’s productive 
outcomes. Educational institutions do not corporate usage of innovative devices and show poor 
effects on future students learning outcomes (Nicola, 2001). Resultantly educational institutions 
less incorporate their technologies for effective products. To overcome these deficiencies, states 
demand technology literate persons. This technology transfers nation builders of the states 
called teachers who penetrate technology in future generations and bring positive change in 
innovative system of education. Teachers’ technological literacy enhances skills, thoughts, 
interest towards subject matter and handles real life situations (Kent & Facer, 2004). Teachers’ 
technological literacy leads students towards effective success (Moore & Kearsley 1996; 
Tondeur et al., 2007). Technological literacy in classroom learning activities facilitates the 
understanding of socio-cultural issues (Tomei, 2008; Venezky, 2004).

Technological literacy has remained as an effective indicator in educational institutions. 
Results of present research have ascertained that male and female teachers were making same 
use of technological literacies t(198) = 2.61, p > .01 working in public and private universities 
t(198) = 2.07, p > .01 that are congruent with the results of the research conducted by Norris et 
al. (2003) which ascertained that usage of technological literacy has no effect on gender. Results 
of present research contradict with the findings of the research planned by Volman and Van Eck, 
(2001) which revealed that female teachers are less technologically literate, have limited access 
on technologies, less skilled and show dispossessed attitudes as compared to male teachers. 
However, findings of the research conducted by (Kay, 2006; Wozney et al., 2006) revealed 
that male were more technologically literate as compared to female respondents which entirely 
contradicts with the findings of present research. Moreover, Jamieson-Proctor et al. (2006) 
framed quantitative research on sample of 929 teachers in Queensland State and declared that 
female teachers are less technologically literate as compared to male ones that contradict with 
the findings of present research. It is dire need to enhance the quality of technologically literate 
persons to reduce gender differences in educational institutions (Ali et al., 2013). Results of 
present research have established that male and female teachers’ technological literacy affects 
48% on students’ academic success with construction of significant regression equation (F (1, 
199) = 9.970, p < .01) which supports with the findings of the research framed by Mitchell 
(2017) which revealed that teachers’ gender, socio-economic status and ethnicity have a 
significant effect on students’ academic success in vibrant learning environment.  

There is a debate that teachers’ technological literacy significantly effects on students’ 
academic achievements. Teachers’ technological literacy enhances students’ learning and 
shapes the process of research (Giordano, 2007). Researchers conducted studies to explore the 
effect of teachers’ TEL by gender, age, teaching experience, educational level, academic and 
professional qualification on students’ academic success. Findings of present research revealed 
that teachers’ technical literacy put 12.30% effect on students’ academic success with formation 
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of significant regression equation (F (3, 197) = 9.231, p < .01) which supports with the results 
of other studies (Hernández-Ramos, 2005; Mitchell, 2017; Wong & Li, 2008; Giordano, 2007). 
Furthermore, results of present research contradict with the findings of research conducted 
by Baek et al. (2008) that revealed weak relationship between teachers’ technological literacy 
and students’ academic success (Zidon & Miller, 2002). Teachers having more teaching 
experience are high technologically literate. Findings of the research conducted by Rose and 
Maguire, (1990) on meta-analysis and review on 81 research studies revealed significant 
effect of teachers’ technological literacy on students’ academic success. Less technologically 
literate teachers feel worries, anxiety and tension. Less technologically literate teachers 
possess low intentions towards technology, job security and lessen intention towards students’ 
academic achievements. New selected teachers have more expertise and grip on technological 
knowledge that may lead to better students’ academic success (Ali et al., 2013). Teachers’ 
qualification effects on students’ academic achievements. Teachers with low qualification are 
less technologically literate, have poor technological competencies and destructive approaches 
towards technology (Veenhof & Cindy, 2006). Standardized constructed scales remain helpful 
to measure public and private sector university teachers’ attitudes, usages and technological 
literacies. These scales empirically provide current pictures of working teachers more / less 
technologically literate competencies (Borghans & ter Weel, 2004). Findings of present 
research have revealed that public and private university teachers are same in technological 
competencies that significantly effects on students’ academic achievements, t(198) = 2.07, p 
> .01. It is fact that higher education commission provides equal opportunities to public and 
private sector universities. Universities are checked and balanced by higher education. Report 
offered by National Centre on Adult Literacy, (2005) remarked that teachers holding higher 
education degree were skilled in technologies. They were eager to use technologies for effective 
communication, to save money and time and to achieve good results for future correspondence 
(Ali et al., 2013). HEC is funded and well-established self-governing body by Government 
of Pakistan having continuous check and balance on public and private universities. It sets 
criteria, implements rules and regulations, scheme of studies and resolves university conflicts 
(Ameen, 2007; Batool & Qureshi, 2007). Quality is a key slogan of HEC that has already been 
discussed in the meeting of developing and developed Asian countries on faculty improvement, 
conduction research, curriculum improvement and application of standards of technological 
and engineering literacy (Ameen, 2007; Batool & Qureshi, 2007; Haider & Mehmood, 2007; 
Mikiko, 2006; Satija, 2006).

Conclusions

Endeavor of countrywide development and success depends on implementations 
of technology education to young generations. States focused to arrange digital devices 
in educational institutions. To achieve this target, revolt steps have been adopted for the 
progressiveness and encouragement of the standard of education with the help of technology. 
This technology put comprehensive collisions in the field of education sector. It furnishes 
occasion for the teachers to take advantages from the current technology in their educational 
path. It facilitates teachers to decide the place of work where they argue their educational 
matters and discuss different topics. Historically speaking, Pakistan is lacking in the field of 
technology since last decades. Government of Pakistan is taking revolutionary steps to fill the 
deficiency of technologically literate persons. Policies are going to be changed, curriculum 
is up-to-dated and new teachers are hired to make students’ technologically and engineering 
literate. Keeping in view this research was conducted to explore the effect of teachers’ literacy 
on students’ academic success. Findings of present research revealed that male and female 
university teachers of public and private universities were same in their technological literacy. 
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Teachers who were more experienced were same technology experienced as new appointed 
were. They make continuous users of technological literacy whereas more experienced teachers 
remain passive in technology literacy. Overall research concludes that university teachers were 
deficit 52% in technological and engineering literacy skills, whereas in technological concepts 
and operations, communication and collaboration and digital citizenship 87.70% less skilled. 
It is one of the factors that universities were lacking operating computer labs with digital 
devices, latest hardware and software attracting students towards their use with vibrant learning 
environment that significantly affects students’ academic success. The reason behind this is 
HEC of Pakistan which provides funds to enhance the quality of education in universities. Both 
universities have same selection criteria and provide equal physical facilities to make teachers 
and students technologically literate. On the basis of results, research recommends proper 
training, inclusion of training based on pedagogical aspects of teachers used in educational 
institutions focusing new educational reforms on technological literacy, teaching and learning 
workplace environment and transformation of teachers’ positive attitudes towards students’ 
better academic success.

Acknowledgements

Authors are thankful to all respondents for their timely response and sincere cooperation 
during completion of the research article. It was due to their sincere and volunteer participation 
that this manuscript was completed.

List of Abbreviations

AAS  Academic Achievement Scores
ALA  American Library Association
ANOVA Analysis of Variance
EFA  Education for All
HEC  Higher Education Commission
ICT  Information and Communication Technologies
IT  Information Technology
ITEA  International Technology Education Association
MDGs  Millennium Development Goals
NGSS  Next Generating Science Standards
NICT  National Information and Communication Technology
SAA  Students’ Academic Achievement
SAAS  Students’ Academic Achievement Scores
TEL  Technological and Engineering Literacy
WSIS  World Submit on the Information Society

References

Ali, G., Haolader, F. A., & Muhammad, K. (2013). The role of ICT to make teaching learning effective in 
higher institutions of learning in Uganda. International Journal of Innovative Research in Science, 
Engineering and Technology, 2(8), 4061-4073.

Ameen, K. (2007, August). Issues of quality assurance (QA) in LIS higher education in Pakistan, paper 
presented in World library and information congress, Durban, South Africa.

Amelink, C., Scales, G., & Tront, J. (2012). Student use of the Tablet PC: Impact on student learning 
behaviors. Advances in Engineering Education, 3(1), 1-17.

American Library Association. (2003). Information literacy competency standards in higher Education. 
https://alair.ala.org/handle/11213/7668 

Mehboob Ul HASSAN, Rafaqat Ali AKBAR. Technological literacy: Teachers’ progressive approach used for 21st century students’ 
academic success in vibrant environment



PROBLEMS
OF EDUCATION

IN THE 21st CENTURY
Vol. 78, No. 5, 2020

748

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online)https://doi.org/10.33225/pec/20.78.734

American Society for Engineering Education. (2009-June). Annual Conference and exposition, 
Proceedings of a meeting. Austin, Texas, USA.

Anumudu, C. E., Adzharuddin, N. A., & Yasin, M. A. I. (2018). Smartphone usage motives and academic 
performances among undergraduates in university Putra Malaysia. International Journal of Social 
Science and Humanities Research, 6(1), 291-302. http://psasir.upm.edu.my/id/eprint/73911 

Baek, Y., Jung, J., & Kim, B. (2008). What makes teachers use technology in the classroom? Exploring 
the factors affecting facilitation of technology with a Korean sample. Computers & Education, 
50(1), 224-234. https://doi.org/10.1016/j.compedu.2006.05.002 

Batool, Z., & Qureshi, R. H. (2007). Quality assurance manual for higher education in Pakistan. Higher 
Education Commission, Pakistan.

Belk, R. W. (2013). Extended self in a digital world. Journal of Consumer Research, 40(3), 477-500. 
https://doi.org/10.1086/671052  

Bennett, S., Maton, K., & Kervin, L. (2008). The ‘digital natives’ debate: A critical 
review of the evidence. British Journal of Educational Technology, 39(5), 775-
786. https://doi.org/10.1111/j.1467-8535.2007.00793.x  

Bennett, W. L., Wells, C., & Rank, A. (2009). Young citizens and civic learning: Two paradigms of citizenship 
in the digital age. Citizenship Studies, 13(5), 105-120. https://doi.org/10.1080/13621020902731116 

Bifulco, A., Bernazzani, O., Moran, P. M., & Jacobs, C. (2005). The childhood experience of care and 
abuse questionnaire (CECA. Q): Validation in a community series. British Journal of Clinical 
Psychology, 44(4), 563-581.

Bird, D. K. (2009). The use of questionnaires for acquiring information on public perception of natural 
hazards and risk mitigation-a review of current knowledge and practice. Natural Hazards and 
Earth System Sciences, 9(4), 1307-1325.

Borghans, L., & ter Weel, B. (2004). Are computer skills the new basic skills? The returns 
to computer, writing and math skills in Britain. Labour Economics, 11(1), 85-98. 
https://doi.org/10.1016/S0927-5371(03)00054-X

Brinkerhoff, J. (2006). Effects of a long-duration, professional development academy on technology 
skills, computer self-efficacy, and technology integration beliefs and practices. International 
Society for Technology in Education, 39(1), 22-43. 

Buckingham, D. (2007). Digital media literacies: Rethinking media education in the age of the internet, 
Research in Comparative and International Education, 2(1), 43-55.

Bybee, R. W., & Starkweather, K. N. (2006). The twenty-first century workforce: A contemporary 
challenge for technology education. The Technology Teacher, 65(8), 27-32.

Caroline, A., Guardino, C. A., & Fullerton, E. (2010). Changing behaviors by changing the classroom 
environment. Teaching Exceptional Children, 42(6), 8-13.

Carr, R. L., Bennett, L. D., & Strobel, J. (2012). Engineering in the K‐ 12 STEM standards of the 50 US 
states: An analysis of presence and extent. Journal of Engineering Education, 101(3), 539-564. 
https://doi.org/10.1002/j.2168-9830.2012.tb00061.x

Cavanaugh, C., Dawson, K., & Ritzhaupt, A. (2011). An evaluation of the conditions, processes, and 
consequences of laptop computing in K-12 classrooms. Journal of Educational Computing 
Research, 45(3), 359-378. 

Chuang, H. H., & Rosenbusch, M. H. (2005). Use of digital video technology in an elementary school 
foreign language methods course. British Journal of Educational Technology, 36(5), 869-880. 
https://doi.org/10.1111/j.1467-8535.2005.00509.x

Coiro, J. (2003). Exploring literacy on the internet. Reading comprehension on the Internet: Expanding 
our understanding of reading comprehension to encompass new literacies. The Reading Teacher, 
56(5), 458-464.

Collis, B., & Monnen, J. (2001). Flexible learning in a digital world:  Experiences and expectations. 
Kogan Page.

Corder, G. W., Foreman, D. I. (2009). Nonparametric statistics for non-Statisticians: A step by-step 
approach. John Wiley.

Cradler, J., Freeman, M., Cradler, R., & McNabb, M. (2002). Research implications for preparing teachers 
to use technology. Learning and Leading with Technology, 20(1), 50-54.

Cronk, B. C. (2012). How to use SPSS statistics: A step-by-step guide to analysis and interpretation. 
Pyrczak Publications. 

Mehboob Ul HASSAN, Rafaqat Ali AKBAR. Technological literacy: Teachers’ progressive approach used for 21st century students’ 
academic success in vibrant environment



PROBLEMS
OF EDUCATION
IN THE 21st CENTURY
Vol. 78, No. 5, 2020

749

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) https://doi.org/10.33225/pec/20.78.734

Crowe, A. R. (2006). Technology, citizenship, and the social studies classroom: Education for democracy 
in a technological age. International Journal of Social Education, 21(1), 111-121.

Cummins, J., Brown, K., & Sayers, D. (2007). Literacy, technology, and diversity: Teaching for success 
in changing times (pp. 91-111). Pearson.

David, J. L. (2008). Project-based learning. Educational Leadership, 65(5), 80-82.
DeMars, C., & Cameron, L., & Erwin, D. T. (2003). Information literacy as foundation: Determining 

competence. The Journal of General Education, 52(4), 253-265.
Derbyshire, H. (2003). Gender issues in the use of computers in education in Africa. http://imfundo.

digitalbrain.com/imfundo/web/learn/documents/ Gender%20Report.pdf  
Donovan, L., Hartley, K., & Strudler, N. (2007). Teacher concerns during initial implementation of a 

one-to-one laptop initiative at the middle school level. Journal of Research on Technology in 
Education, 39(3), 263-286.

Edwards, M. (2012). Our digital conversion. Education Digest, 78(1), 4-9.
Edwards, P. (2010). Questionnaires in clinical trials: guidelines for optimal design and 

administration. Trials, 11(1), 1745-6215.
Elliott, A. C., & Woodward, W. A. (2007). Statistical analysis quick reference guidebook: With SPSS 

examples. Sage.
Field, A. (2005). Discovering statistics using SPSS (2nd ed.). Sage.
Fraenkel, J. R. & Wallen, N. E. (2009). How to design and evaluate research in education (7th ed.). 

McGraw-Hill.
Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How to design and evaluate research in education (8th 

ed.). McGraw-Hill.
Gay, L. R., Mills, G. E., & Airasian, P. W. (2014). Educational research: Competencies for analysis and 

applications (10th ed.). Pearson. 
Giordano, V. A. (2007). A professional development model to promote internet integration into 

p-12 teachers' practice: A mixed methods study. Computers in the Schools, 24(3), 111-123. 
https://doi.org/10.1300/J025v24n03_08 

Goddard, M. (2002). What do we do with these computers? Reflections on technology 
in the classroom. Journal of Research on Technology in Education, 35(1), 19-26. 
https://doi.org/10.1080/15391523.2002.10782367

Goodman, R. (1997). The strengths and difficulties Questionnaire: a research note. Journal of Child 
Psychology and Psychiatry, 38(5), 581-586.

Gopang, A. S., Panhwar, A. H., Chachar, A. A., & Nizamani, H. A. (2016). Issue of language as the 
medium of instruction in Pakistan: An analytical study. The Shield - Research Journal of Physical 
Education & Sports Science, 11, 91-106. http://sujo-old.usindh.edu.pk/index.php/THE-SHIELD/
article/view/3221 

Gorder, L. M. (2008). A study of teacher perceptions of instructional technology integration in the 
classroom. The Journal of Research in Business Education, 50(2), 63-76.

Government of Pakistan. (2009). National Education Policy 2009. Islamabad: Ministry of education.
Government of Pakistan. (2013). Punjab school of education sector plan. School Education Department, 

Government of Punjab.
Greenhow, C., Robelia, B., & Hughes, J. (2009). Learning, teaching, and scholarship in a digital age: Web 

2.0 and classroom research: What path should we take now? Educational Researcher, 38(4), 246-
259. https://doi.org/10.3102/0013189X09336671 

Grisham, D., & Wolsey, T. (2011). Recentering the middle school classroom as a vibrant learning 
community: Students, literacy and technology intersect. Journal of Adolescent and Adult Literacy, 
49(8), 648-660. https://doi.org/10.1598/JAAL.49.8.2

Haas, C. (2013). Writing technology: Studies on the materiality of literacy. Routledge.
Haider, S. J & Mehmood, K (2007). M. Phil and PhD library and information science research in Pakistan: 

An evaluation. Library Review, 56(5), 407-417.
Hanif, R. M. (1999). Portrait of Pakistan. Lahore, Punjab, Pakistan: Feroze sons.
Hassan, M. Ul. (2019). Teachers’ self-efficacy: Effective indicator towards students’ success in 

medium of education perspective. Problems of Education in the 21st Century, 77(5), 667-
679. https://doi.org/10.33225/pec/19.77.667  

Mehboob Ul HASSAN, Rafaqat Ali AKBAR. Technological literacy: Teachers’ progressive approach used for 21st century students’ 
academic success in vibrant environment



PROBLEMS
OF EDUCATION

IN THE 21st CENTURY
Vol. 78, No. 5, 2020

750

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online)https://doi.org/10.33225/pec/20.78.734

Hassan, M. Ul., & Akbar, R. A. (2016). Attitudes and practices of secondary school students about 
information communication technology: A comparison by gender, locale and subjects of study, 
Journal of Educational Research, 19(1), 24-38.

Hernández-Ramos, P. (2005). If not here, where? Understanding teachers’ use of technology in Silicon 
Valley schools. Journal of Research on Technology in Education, 38(1), 39-64.

Heywood, J. (2009). Engineering literacy: A component of liberal education. In Proceeding of the 2009 
American Society for Engineering Education Annual Conference. American Society for Engineering 
Education. https://pdfs.semanticscholar.org/bd12/cd0774fdfb94818f46b627ae396e70c31613.pdf  

Hollandsworth, R., Dowdy, L., & Donovan, J. (2011). Digital citizenship in K-12: It takes a village. Tech 
Trends, 55(4), 37-47. https://doi.org/10.1007/s11528-011-0510-z 

Honey, M., Pearson, G., & Schweingruber (Eds.) (2014). STEM integration in K-12 education. The 
National Academies Press. 

International Society for Technology in Education. (2007). National educational technology standards 
for students (NETS-S) and performance indicators for students. Eugene, OR: International Society 
for Technology in Education.

International Technology Education Association. (2006). Technological Literacy for All: A rational and 
structure for study of technological education (2nd ed.). Author.

Irum, S., & Munshi, P. (2015). Application of Information and Communication technology (ICTS) in 
teaching and learning at teacher training institutions. The Sindh University Journal of Education, 
44(2), 231-246.

Jamieson-Proctor, R. M., Burnett, P. C., Finger, G., & Watson, G. (2006). ICT integration and teachers' 
confidence in using ICT for teaching and learning in Queensland state schools. Australasian 
Journal of Educational Technology, 22(4), 511-530.

Jewitt, C. (2006). Technology, literacy and learning: A multimodal approach. Psychology Press.
Johnson, R. B., & Christensen, L. B. (2012). Educational research: Quantitative, qualitative, and mixed 

approaches (4th ed.). Sage.
Judi, H. M., Amin, H. M., Zin, N. A. M., & Latih, R. (2011). Rural students' skills and attitudes towards 

information and communication technology. Journal of Social Sciences, 7(4), 619-626.
Kay, R. (2006). Addressing gender differences in computer ability, attitudes and use: 

The laptop effect. Journal of Educational Computing Research ,  34(2), 187-211. 
https://doi.org/10.2190/9BLQ-883Y-XQMA-FCAH 

Kazi, A. M., & Khalid, W. (2012). Questionnaire designing and validation. Journal of the Pakistan 
Medical Association, 62(5), 514-516.

Kent N.,  & Facer,  A. (2004).  Different worlds? A comparison of young people’s home 
and school ICT use.  Journal of  Computer Assisted Learning ,  20(6) ,  440-455. 
https:/ /doi.org/10.1111/j .1365-2729.2004.00102.x 

Kozma, R. (2005). 'National policies that connect ICT-based education reform to economic and social 
development', Human Technology 1(2), 117-156. 

Kuhlthau, C. (1987). Information skills for an information society: A review of the research. Syracuse: 
NY, ERIC Clearinghouse on Information Resources.

Larson, L., Miller, T., & Ribble, M. (2010). 5-Considerations for digital age leaders: What principals 
and district administrators need to know about tech integration today. Learning & Leading with 
Technology, 37(4), 12-15.

Lau, W. W., & Yuen, A. H. (2013). Internet ethics of adolescents: Understanding demographic differences. 
Computers & Education, 72(C), 378-385. https://doi.org/10.1016/j.compedu.2013.12.006

Lavrakas, P. J. (2008). Self-administered questionnaire. Encyclopedia of survey research methods, SAGE. 
https://dx.doi.org/10.4135/9781412963947.n522 

Lodico, M., Spaulding, D., & Voegtle, K. (2006). Methods in educational research: From theory to 
practice (2nd ed.). Jossey-Bass.

Lombardozzi, C. (2015). Learning environments by design. Association for Talent Development. 
Mahapatra, R., & Lai, V. S. (2005). Evaluating end-user training programs. Communications of the ACM, 

48(1), 66-70.
Makiko, M. (2006). Trends and Issues in LIS Education in Asia. Journal of Education in Library and 

Information Science, 47(2), 167-180.

Mehboob Ul HASSAN, Rafaqat Ali AKBAR. Technological literacy: Teachers’ progressive approach used for 21st century students’ 
academic success in vibrant environment



PROBLEMS
OF EDUCATION
IN THE 21st CENTURY
Vol. 78, No. 5, 2020

751

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) https://doi.org/10.33225/pec/20.78.734

Metiri Group. (2009). National trends report: Enhancing education through technology (EETT) round 6, 
fiscal year 2007. The State Educational Technology Directors Association.

Mike, R., & Gerald, B. (2007). Digital citizenship in schools. ISTE, E-Book.
Mitchell, T. L. (2017). Examining the relationship between technology and engineering instruction and 

technology and engineering literacy in K-8 education, published doctoral dissertation, school of 
education, Duquesne University, USA.

Montgomery, D. C., Peck, E. A., & Vining, G. G. (2012). Introduction to linear regression analysis (5th 
ed.). John Wiley.

Moore, M. G., & Kearsley, G. (1996). Distance education: A systems view. Wadsworth.
Moursund, D., & Bielefeldt, T. (1999). Will new teachers be prepared to teach in a digital Age? A national 

survey on information technology in teacher education. Milken Family Foundation.
Moyle, K. (2010). Australian education review, building innovation: Learning with technologies. Taiwan: 

Australian Council for Educational Research, ACER Project Publishing.
National Assessment and Educational Progress (2012). Technology and Engineering Literacy (TEL) 

Assessment. http://nces.ed.gov/nationsreportcard  
National Assessment Governing Board. (2013). Technology and engineering literacy framework for 

the 2014 national assessment of educational progress. Washington, D. C.: U.S. Department of 
Education. Retrieved from https://www.nagb.org/publications/frameworks/technology/2014-
technologyframework.html 

National Center for Education Statistics. (2013). An overview of NAEP. https://nces.ed.gov/
nationsreportcard/

National Council for the Social Studies. (1994). Expectations of excellence: Curriculum standards for 
social studies. Author. 

National Governors Association Center for Best Practices & Council of Chief State School Officers. 
(2010). Common Core State Standards. Washington, D. C.: National Governors association center 
for best practices, council of chief state school, USA.

Nemcek, F. (2013). A progressive approach to integrating education technology. Techniques: Connecting 
Education and Careers, 88(1), 32-35.

Nicola, Y. (2001). Teaching and learning with information and communication technologies (ICT) 
for numeracy in the early childhood and primary years of schooling. Australia: Department of 
Education, Training and Youth Affairs.

Niederhauser, D. S., & Stoddart, T. (2001). Teachers’ instructional perspectives and use of educational 
software. Teaching and Teacher Education, 17(1), 15-31.

Niemi, H. (2002). Active learning-a cultural change needed in teacher education and schools. Teaching 
and Teacher Education, 18(7), 763-780. https://doi.org/10.1016/S0742-051X(02)00042-2

Norris, C. A., Sullivan, T., Poirot, J., & Soloway, E. (2003). “No access, no use, no impact: Snapshot 
surveys of educational technology in K-12”, Journal of Research on Technology in Education, 
36(1), 15-27. https://doi.org/10.1080/15391523.2003.10782400 

Ogris, G., & Westphal, S. (2006). Indicators on active citizenship: The political domain Vienna, SORA 
institute for social research and analysis, located October, 2007 at http://crell.jrc.ec.europa. eu/
Active Citizenship/Conference/02_SORA.pdf

Öztuna, D., Elhan, A. H., & Tüccar, E. (2006). Investigation of four different normality tests in terms of type 
1 error rate and power under different distributions. Turkish Journal of Medical Sciences, 36(3), 
171-176.

Pakistan District Education Rankings. (2016). Alif Ailaan and Sustainable Development Policy Institute 
SDPI. 2016. Alif Ailaan Pakistan District Education Rankings 2016. Alif Ailaan. 

Pakistan Education Statistics. (2018). National education management information system academy of 
educational planning and management, Ministry of Federal Education and Professional Training, 
Government of Pakistan, Islamabad. 

Pearson, G., & Young, A. T. (2002). Technically Speaking: Why All Americans Need to Know More About 
Technology. National Academies Press.

Pianta, R. C., Stuhlman, M. W., & Hamre, B. K. (2002). How schools can do better: Fostering stronger 
connections between teachers and students. New Directions for Youth Development, 93, 91-107.

Punjab Development Statistics. (2015). Bureau of statistics, Government of the Punjab. Lahore: Pakistan.

Mehboob Ul HASSAN, Rafaqat Ali AKBAR. Technological literacy: Teachers’ progressive approach used for 21st century students’ 
academic success in vibrant environment



PROBLEMS
OF EDUCATION

IN THE 21st CENTURY
Vol. 78, No. 5, 2020

752

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online)https://doi.org/10.33225/pec/20.78.734

Reid, G. G., & Boyer, W. (2013). Social networking sites and young adolescent identity development. 
Childhood Education, 89(4), 243-253.

Ribble, M. (2015). Passport to digital citizenship: Journey toward appropriate technology use at school 
and home. Learning & Leading with Technology, 36(4), 14-17.

Rosen, L. D., & Maguire, P. (1990). Myths and realities of computer phobia: A meta-analysis. Anxiety 
Research, 3(3), 175-191. https://doi.org/10.1080/08917779008248751

Saleem. K., Farid, S., Atiq, H., & Islam, M. Ul. (2019). Technological hazards in classroom instruction: 
Rebooting the school education system in Pakistan. Pakistan Journal of Social Sciences, 39(2), 
593-601

Sanders, M. (2009). STEM, STEM education, STEM mania. Technology Teacher, 68(4), 20-26. 
Satija, M. P. (2006). Library Education in India at the crossroads. Paper presented at the XXIII IATLIS 

National conference-2006 on Building curriculum with a difference: A vision for LIS education 
in the 21st century. In Karisiddappa, C.R. & Kumber, B.D. (Eds.). Punjabi University, Patiala.

Seebregts, C. J., Zwarenstein, M., Mathews, C., Fairall, L., Flisher, A. J, Seebregts, C.,  Mukoma, W., 
& Klepp, K-I (2009). Handheld computers for survey and trial data collection in resource-poo.r 
settings: Development and evaluation of PDACT, a Palm Pilot interviewing system. International 
Journal of Medical Information, 78(11), 721-731. https://doi.org/10.1016/j.ijmedinf.2008.10.006 

Singh, A. S., & Masuku, M. B. (2014). Normality and data transformation for applied statistical analysis, 
International Journal of Economics, Commerce and Management, 2(7), 1-11.

Solomonidou, C., & Tassios, A. (2007). A phenomenographic study of Greek primary school students’ 
representations concerning technology in daily life. International Journal of Technology and 
Design Education, 17(3), 113-133. https://doi.org/10.1007/s10798-006-0007-9 

Tavakol, M., & Dennick, R. (2011). Making sense of Cronbach’s alpha. International Journal of Medical 
Education, 27(2), 53-55. https://doi.org/10.5116/ijme.4dfb.8dfd 

Thompson, P. (2013). The digital natives as learners: Technology use patterns and approaches to learning. 
Computers and Education, 65, 12-33. https://doi.org/10.1016/j.compedu.2012.12.022

Tinto, V. (1997). Classrooms as communities: Exploring the educational character of student 
persistence. The Journal of Higher Education, 68(6), 599-623.

Tomei, L. A. (2008). Encyclopedia of information technology curriculum integration. Information 
Science Reference.

Tondeur, J., Braak, V. J., & Valcke, M. (2007). Curricula and the use of ICT in education: 
Two worlds apart. British Journal of Educational Technology, 38(6), 962-976. 
https://doi.org/10.1111/j.1467-8535.2006.00680.x

Twycross ,  A. ,  & Shie lds ,  L .  (2004) .  Val id i ty  and  re l iab i l i ty–What ’s  i t  a l l  about? 
Par t  2  Rel iab i l i ty  in  quant i ta t ive  s tud ies .  Pedia tr ic  Nurs ing ,  16 (10) ,  36-36 . 
h t tps : / /do i .org /10 .7748/paed2004.12 .16 .10 .36 .c886

UNESCO. (2006). Teachers and Educational Quality: Monitoring Global Needs for 2015. UNESCO-
UIS Institute for Statistics.

Veenhof, B., & Cindy, L. (2006). “Are internet users tuning out traditional media?” Innovation analysis 
Bulletin. Statistics Canada Catalogue no. 88- 003-XIE. 8(3). http://www.statcan.ca/bsolc/english/
bsolc?catno=88-003-X20060039533 

Venezky, R. L. (2004). Technology in the classroom: Steps toward a new vision. Education, Communication 
& Information, 4(1), 3-21. https://doi.org/10.1080/1463631042000211024 

Volman, M., & van Eck, E. (2001). Gender equity and information technology in 
education: The second decade. Review of Educational Research ,  71(4), 613-634. 
https://doi.org/10.3102/00346543071004613

Wannarka. R., & Ruhl, K. (2008). Seating arrangements that promote positive academic and 
behavioral outcomes: A review of empirical research, Support for Learning 23(2), 89-93. 
https://doi.org/10.1111/j.1467-9604.2008.00375.x

Wenglinsky, H. (2005). Technology and achievement the bottom line. Educational Leadership, 63(4), 
29-32.

Williams, D. L., Crittenden, V. L., Keo, T., & McCarty, P. (2012). The use of social media: An 
exploratory study of usage among digital natives. Journal of Public Affairs, 12(2), 127-136. 
https://doi.org/10.1002/pa.1414

Mehboob Ul HASSAN, Rafaqat Ali AKBAR. Technological literacy: Teachers’ progressive approach used for 21st century students’ 
academic success in vibrant environment



PROBLEMS
OF EDUCATION
IN THE 21st CENTURY
Vol. 78, No. 5, 2020

753

ISSN 1822-7864 (Print) ISSN 2538-7111 (Online) https://doi.org/10.33225/pec/20.78.734

Williams, D., & Coles, L. (2007). ‘Teachers’ approaches to finding and using research 
evidence: An information literacy perspective’, Educational Research, 49(2), 185-
206. https://doi.org/10.1080/00131880701369719

Wong, E. M., & Li, S. C. (2008). Framing ICT implementation in a context of educational 
change: A multilevel analysis. School Effectiveness and School Improvement, 19(1), 99-
120. https://doi.org/10.1080/09243450801896809 

Wozney, L., Venkatesh, V., & Abrami, P. C. (2006). “Implementing computer technologies: Teachers' 
perceptions and practices”. Journal of Technology and Teacher Education, 14(1), 173-207.

Youssef, A. B., & Dahmani, M. (2008). The impact of ICT on student performance in higher education: 
Direct effects, indirect effects and organizational change. RUSC. Universities and Knowledge 
Society Journal, 5(1), 45-56.

Yuen, A., Fox, R., & Law, N. (2004). Curriculum innovations and multi-level e-leadership requirements: 
Putting research into practice. Asia-Pacific Collaborative Education Journal, 1(1), 11-18.

Zidon, S., & Miller, H. (2002). Affiliations of attitudes and experience with need for learning computer 
skills. Journal of Research on Computing in Education, 35(2), 180-193.

Zimmerman, B. J. (1990). Self-regulated learning and academic achievement: An overview,” Educational 
Psychologist, 25(1), 3-17. https://doi.org/10.1207/s15326985ep2501_2

Zouwen, J. V. D. (2000). An assessment of the difficulty of questions used in the ISSP-questionnaires, the 
clarity of their wording, and the comparability of the responses. Central Archive for Empirical 
Social Research, 46, 96-114. https://nbn-resolving.org/urn:nbn:de:0168-ssoar-199369 

Received: March 25, 2020 Accepted: September 08, 2020

Cite as: Hassan, M. Ul., & Akbar, R. A. (2020). Technological literacy: Teachers’ progressive 
approach used for 21st century students’ academic success in vibrant environment. Problems 
of Education in the 21st Century, 78(5), 734-753. https://doi.org/10.33225/pec/20.78.734 

Mehboob Ul Hassan
(Corresponding author)

PhD, Institute of Education and Research, University of the Punjab, Lahore, 54000 
Punjab, Pakistan. 
E-mail: hassanbhattig@hotmail.com  

Rafaqat Ali Akbar
PhD, Institute of Education and Research, University of the Punjab, Lahore, 54000 
Punjab, Pakistan. 
E-mail: rafaqat.ier@pu.edu.pk 

Mehboob Ul HASSAN, Rafaqat Ali AKBAR. Technological literacy: Teachers’ progressive approach used for 21st century students’ 
academic success in vibrant environment


