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ABSTRACT  
The study examined the effectiveness of technology training for enhancing skills of 
university teachers and to identify the challenges and opportunities for technology 
integration in pedagogy. It has never been an easy task for teachers to use technology 
effectively in pedagogy without receiving technology based professional development 
opportunities, besides there are several other challenges that hinder teachers to integrate 
technology in pedagogy. This qualitative study collected data by conducting semi 
structured interviews from fourteen teaching assistants. The data was analyzed 
thematically. The study recommends that universities develop policies to provide 
comprehensive technology training to enhance teachers' skills and ensure the necessary 
resources are available to promote effective technology integration in teaching and 
learning. Overall, the findings indicate that while technology training can boost teachers' 
capabilities, universities must address significant infrastructural and institutional 
challenges to enable successful technology integration in pedagogy. 
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Introduction 

As we reach the fourth industrial revolution, our society is entirely occupied by 
technology such as artificial intelligence and robotics (Musarat et al., 2023). The effect of 
that technology boom is being felt equally in the field of education as with many other fields 
(Asad et al., 2023; Aslan & Shiong, 2023; Amir et al., 2022). Additionally, it is elaborated by 
(Mohamad et al.,2020) that 21st century is the era of Generation Z learners using information 
and communication technology for their learning. According to the studies (Gewerc et al., 
2018; Scherer et al., 2016) use of technology accelerate students’ engagement, motivation, 
and helpful for attaining learning objectives. The future of the education will soon be 
reshaped by a number of cutting-edge technologies. Tahir & Farooq, (2023) declared that to 
keep up with the rest of the world, Pakistan also needs to improve its educational system. 
Studies conducted by Rahiman et al., (2023) and Martins et al., (2019) declared that use of 
technology in classroom teaching is important for teachers to be advanced in knowledge 
and to meet students’ expectations. It is therefore crucial for educational institutions to train 
the teachers and provide the required resources to support technology integration in 
pedagogy as revealed in the studies (Muir-Herzig & Mulder, 2018; Teo, 2015) that 
professional development opportunities help teachers to enhance skills and build their 
confidence for using technology. According to (Ahmad et al., 2023; Umar et al., 2023; 
Snezhko et al., 2022) most of the teachers even though recognized the need to integrate 
technology in teaching, very few of them tried to use it. Muir-Herzig & Mulder, (2018) and 
Ertmer et al., (2012) mentioned the range of factors including lack of training, classroom 
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management issues, and skepticism about its impact on student learning hesitate teachers 
to fully embrace technology.  

Technology integration in pedagogy could never be an easy task for teachers of 
developing countries like Pakistan due to insufficient opportunities of technology trainings 
and lack of resources. This study is therefore significant in the context of Shah Abdul Latif 
University, Khairpur indicating the teachers of remote areas of Sindh, Pakistan where 
teachers have rarely got technology training opportunities that lacks them to integrate 
technology in pedagogy besides it also draws attention on challenges and opportunities to 
integrate technology in pedagogy. 

Literature Review 

Technology being an essential part of the time influence significantly all spheres of 
life (Gnambs, T. 2021). It transformed education system and instructional practices into 
more interactive and productive pedagogical strategies (Lin et al., 2017). According to 
(Consolie et al., 2023) pedagogical strategies refers to learning by doing, active learning, 
collective learning, game-based learning and problem-solving learning has been shifted 
from merely traditional method to continuously evolving multimodal learning approaches. 
Besides, technology also offers variety of tools that equally useful for classroom 
environment as well as online teaching and it assist to promote interactive pedagogy 
(Jogezai et al., 2021). According to Daniela et al., (2018) use of technology in higher 
education has been a matter of concern for several decades. Whereas talking about the 
context of higher education (Manacap et al., 2021; Salam et al., 2019) acknowledged that 
technology integration has played role as a catalyst to transform teaching strategies and 
enhance teachers’ effectiveness. However, the technology integration in education is still 
challenging and it needs collective effort and administrative support within the institutes 
for technology integration in teaching (Castro-Guzman, 2021). Furthermore, Fannakhosrow 
et al., (2022) stated that it is imperative that we integrate ICT into our pedagogical practices 
in classroom teaching for improving fairness and quality in teaching and learning so for that 
teachers’ professional development and well-furnished educational environment be 
realized. Professional development programs for teachers also emphasized by (Guillen-
Gamez & Mayorga-Fernandez, 2020) for effective integration of technology into their 
lessons and pedagogical practices.  

National educational policies of Pakistan have also special concerns for technology 
integration in pedagogical practices and recognized its worth to align with international 
standards of education (Pakistan Ministry of Education, 2018). Pakistan is striving to 
provide technology training opportunities to teachers so that worldwide standards of 
teaching with technology could be met (Yeh, Lin, HSU, Wu, and Hwang, 2015), yet majority 
of teacher are deprived of adequate technology trainings. Apart from technology training 
there were several other challenges i.e. availability and accessibility of internet, 
infrastructure, funds, load shedding of electricity, shortage of time, insufficient incentives 
and inadequate administrators’ support also hinders teachers to integrate technology in 
pedagogical practices mentioned by Suleman, Aslam, Javed, and Hussain, (2011). Different 
studies (Akram et al., 2021) declared lack of infrastructure and lack of electricity and 
internet, (Asad et. al., 2021) identified lack of technological knowledge and expertise and 
(Abbasi et al., 2021) highlighted the lack of teacher training, (Shrestha et al., 2022) found 
poor network, lack of technological skills and support from administration, efficacy and 
confidence of teachers as well as poor infrastructure as challenges that critically affects 
technology integration in pedagogy.  

Teaching Assistants of Shah Abdul Latif University, Khairpur equally suffered with 
more or less same kind of situation. Current study was therefore crucial and significant to 
better understand the effectiveness of technology trainings for enhancing skills of university 
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teachers and to identify the challenges and opportunities faced by university teachers to 
integrate technology in pedagogy in the settings of Shah Abdul Latif University, Khairpur.  

Material and Methods 

Research methods refer to set of investigation; process of sampling, selecting 
sample, data collecting tools and methods and techniques for data analyses and 
interpretation employed for any specific study. Following procedures and tools were used 
to determine the effectiveness of technology training for enhancing skills of university 
teachers and identify the challenges and opportunities for technology integration in 
pedagogy. 

This is a qualitative study that employed convenient sampling. Bryman, (2012) 
indicated that convenience sampling is one in which the participants are easily available to 
the researcher by means of their accessibility. Data was collected through semi structured 
interviews conducted at different timings due to availability and accessibility of fourteen 
selected teaching assistants (Nine females and five males) who voluntarily agreed to share 
their experiences regarding effectiveness of technology training after receiving technology 
training organized under the umbrella of Office of Research and Innovation 
Commercialization (ORIC) SALU, Khairpur over a period of four weeks (last couple of weeks 
in April and first couple weeks in May-2021) and identified challenges and opportunities 
while integrating technology in real classroom teaching.  

The data was analyzed by using semantic thematic analysis technique. All interviews 
were audio taped and transcribed. After transcription initial and final coding was done and 
finally different themes were generated. The researcher used member check strategy and 
transcribed data was sent back to the participants and they were requested to review the 
findings based on their responses for further validation of results and accuracy. 

Results and Discussion 

The findings of the study are represented under following themes generated on the 
bases of participants’ responses that determine the effectiveness of technology training for 
enhancing skills of university teachers and identify the challenges and opportunities for 
technology integration in pedagogy. 

Theme 1. Working Environment  

The working environment refers to the settings, physical conditions and social 
features where individuals perform the job. Theme-1 comprised of two sub themes on the 
bases of responses: 

Sub-theme 1.1 Support from Administration and Colleagues    

Majority of the respondents declared that they got support in many ways, for 
example, “... my chairperson support and encourages me to use technology in teaching” R9. “... 
my colleagues also help and support me... I believe that we are unable to do any task perfectly 
without the help of our seniors” R14. “... as for as administration is concerned, they provide us 
the resources through which we can visually interact with students and make them understand 
the main aspects related to our subject” R4. “... our environment is supportive... my seniors...my 
colleagues...my chairperson supports me a lot” R10. “... they (seniors) motivate me to integrate 
the technology and also share their personal gadgets when I required” R13.   

Sub-theme 1.2 Availability of Resources: 
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Several respondents mentioned various technological tools that are helpful in 
teaching and make them confident. As mentioned, that “...our department is equipped with 
latest technology...availability of projector and multimedia” R2. Likewise, R9 also reported 
that “...we also have the facility of multimedia and projector”. R1 added that “...the main and 
basic support I believe is the availability of internet and furnished labs...without which no 
teacher can implement the technology...so internet connection 24/7 works in our department”. 

Theme 2. Technology related Training 

Different responses were collected regarding ‘Theme 2. technology related training’ 
and the findings are represented under two sub-themes. 

Sub-theme 2.1. Learnt Technological Skills 

In technology training sessions according to respondents they learnt many 
technological skills and knew about different useful technological applications and its 
integration in pedagogy. As R11 mentioned that “...I learnt Google classroom...MS 
Teams...Kahoot and Nearpod”. Same viewpoint was shared by R1 “...I learnt the use of 
Nearpod...Kahoot...MS Teams...after attending this training I feel myself confident enough to 
use all these learnt Apps in my pedagogy”. Apart from technological skills respondents also 
learnt how to use these skills in lesson planning, assessment and communication. One of the 
respondents said that “I learnt ... how to easily manage the class... how to support the students 
... how to deal effectively with students... how to communicate... and it also help me to solve my 
problems that happens in the class premises” R11. A respondents shared the experience after 
availing opportunity of technology training that “I learnt to design the lesson plan and I also 
learnt...designing different activities...time management...assigning and assessing assignment 
online” R5 whereas R10 said that “...I learnt different ways of sharing the knowledge”. Another 
participant added that “... I also learnt how to fill this generation gap between students and 
teachers... because students are now well equipped and well aware about the use of technology 
than we teachers... and I also learnt to adopt versality in teaching style and activities to keep 
students motivated and fulfill their needs as per the need of 21st century” R7. 

Sub-theme 2.2 Suggestions to Organize Technology Training 

Technology related training was highly recommended and suggested by all the 
respondents. It was indicated “...with the core of my heart I would suggest to arrange such 
sort of technological and informative training and workshops in the university for all the 
teachers either they are teaching assistants...lecturers...professors...even for the chairpersons 
and deans of the departments...in addition to this I would suggest to arrange such sort of 
workshops for all level of teachers...teaching in schools...in colleges...or in universities” R1. 
Similarly, a respondents shared “I would like to suggest that such type of trainings is not only 
useful for the teaching assistants but also for our senior ones...and also for the researchers” R8. 
R12 recommended technology related training by stating “Technology integration workshop 
was very much useful and such workshop should be arranged in future...whatever the new 
technologies are coming we must be aware about them”. In reference to National Professional 
Standards for Teachers in Pakistan one of the respondents highlighted the demand of 
technology-based training and said “...yes...of course I would suggest conducting such type of 
workshops... this is like a chain...if our seniors are not well aware and do not transfer the 
information to the juniors...how will the juniors be encouraged? So, I think our seniors need it 
the most...such type of trainings must be organized from top to root level so every teacher will 
be on one page and know about the importance of technology...and there is also one standard 
from 10 NPSTP that the teachers must be aware about the use of technology” R7. 

Theme 3. Technology Integration in Pedagogy 
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Different respondents portrayed that they integrate technology in pedagogy by 
using different application learnt in technology training. As different aspects of Kahoot was 
used by R1“...as for as Kahoot App is concerned ...I shared the link with my students and when 
they opened it, there was a picture...they saw the picture then the questions started popping on 
the screen...they have to attempt the questions within given time...and in this I felt that the 
students enjoyed it a lot...it was like they were playing a game with the interest to win it...it was 
like learn with fun for them”. R3 said that “...firstly I thought that we can only conduct the quiz 
here but in Kahoot we have the option for fill in the blanks...like one word answer...true/false”. 
R6 stated about Kahoot App “...it was like a game...I planned a quiz and ask students to join 
and play...they all were comparing their scores as they were counting their points”. And 
“Kahoot app inspire me a lot...the score system was very effective...it was like a game to the 
students and also make them take interest in learning...the main thing I loved about this app 
was that student who was the low scorer try to earn more points in the next quiz and the one 
who score high tries to be on the top...this enhance the learning among students” R13. 

Power point presentation was also used by the respondents, as one of the 
respondents said that “...I just make the group of students... and I just show them the ppt... and 
ask one of the students to come and explain the ppt and rest were ask to discuss it... as per my 
competence... I tried my best to integrate technology in my lecture...” R2. 

Nearpod was applied for effective teaching as mentioned, “I was very impressed by 
the environment provided in Nearpod... because it facilitates with lesson planning along with 
content and different activities... mean all in one platform” R4. And “... somehow I implemented 
... as every student own a phone... so I designed an activity on Nearpod in my lesson planning... 
and assigned the task to search for the book... Shah jo Risalo and search Sur Yaman Kalyan 
then select a poetry from it and share its meaning and explain why you selected that particular 
poetry...” R7. One of the respondents depicted that “It would be helpful for me like in making 
lesson plans on Nearpod... through interactive lesson plans I can upload whatever material 
related to it... like pdf files... or any video” R12. 

R 11talked google classroom “Google classroom... where I can enrol my students... 
assign them any assignment...and when students are going to submit their assignment sheet or 
some sort of mid term test... so there is an automatic green card for them... and if I am going to 
assign score...it is also visible to the students.” 

Theme 4. Challenges in Technology Integration 

Besides availing above mentioned opportunities respondents also faced challenges 
for technology integration in pedagogy. Very first challenge was resistance to adopt the 
change as portrayed “we are unable to be advanced... flaw lies in ourselves... they (seniors) are 
not ready to adopt the new things... we find lots of criticism in our society when we are going 
to adopt new things... or new technology” R2. 

One of the respondents from Sindhi department mentioned the availability of sindhi 
content on internet and said “... we lack the content also... like we do not get enough content 
on our Sindhi language... we don’t have slides... we don’t have videos related to our content” 
R7. Apart from above challenges some of the department also have lack of resources as a 
respondents mentioned “... in our department we don’t have infrastructure for integration of 
technology... that is why we don’t get enough support... and internet facility is also not 
available... neither we have multimedia nor projector...” R7. Another response was collected 
“... due to fewer resources we felt some difficulty to teach as per our planning...” R14. Likewise, 
“... due to unavailability of the resources we couldn’t implement such type of things which we 
learnt here (in technology training)” R8. 

Poor access of internet was also highlighted, “... so mostly we face the internet issue... 
some have network issues... signal problem” R11. It was also mentioned by R8 that “... so here 
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is difficulty in internet due to signal problem...”. A respondent revealed that “I am teaching 
from home, so I face the problem of internet because I am living in an area where signals are 
so poor” R9. According to one of the respondent poor internet connection impacts teacher’s 
motivation, “... sometimes Wi-Fi connection is slow and that buffer scene irritates me as well 
as my students” R10. Another declared that “...sometimes... there is issue of Wi-Fi connection... 
and due to that the planning may goes wrong” R12. 

Conclusion 

The aim of the current qualitative study was to determine the effectiveness of 
technology training for enhancing skills of university teachers and identify the challenges 
and opportunities for technology integration in pedagogy. Overall, four themes were 
generated from analyses of verbal responses collected through semi-structured interviews. 
This study revealed that technology training was effective to enhance skills of teachers and 
highly recommended by all teaching assistants for teachers of all levels (refer to sub-theme 
2.2 R 1,7, 8, 12) because training sessions enhanced teachers’ skills and they learnt use 
different technological tools/applications helpful for technology integration in pedagogy 
(refer to sub-theme 2.1 R 1, 5,7,10, 11). The result was aligned with the findings of studies 
(Hafeez et. al.,2023; Zaman et. al., 2023; Tanjung, 2022; Guillen-Gamez & Mayorga-
Fernandez, 2020; Al-Awidi and Aldhafeeri, 2017; Sarhandi et. al., 2016) indicated the need 
of technology training of teachers for enhancing teachers’ technological skills and to fulfil 
the gap to integrate technology effectively in teaching. Moreover, technology training was 
suggested to be organized frequently in future for all (refer to sub-theme 2.2, R1,8,12). Study 
conducted by (Abbasi et al., 2021; Irum, Munshi, and Awan, 2018) highlighted the lack of 
teacher training also aligned with the findings of current study that teacher educators must 
provide facilities for effective technology use specifically frequent trainings that help to 
enhance teachers’ technology skills and its integration in pedagogy. Similarly, Beriswill et. 
al., (2016); and Bo, (2010) indicated that frequent professional development opportunities 
transform traditional teaching methods with technology-based methodologies of teachers.  

In response to mention opportunities and challenges, all TAs gave mixed replies that 
in some departments of SALU, Khairpur TAs were encouraged and availed opportunities to 
integrate technology i.e. good working environment, support from administrators (refer to 
sub-theme 1.1, R4,9,10,14), provision of resources, various technological tools; projector, 
multimedia, availability of internet and furnished labs (refer to theme 1.2, R 1, 2, 9). The 
findings of the study were supported by study (Al-Kafyulilo, Fisser, and Voogt, 2015) 
indicated the support from heads and colleagues within the institution using different 
incentives, rewards, motivation and accessibility of hardware encourage teachers for 
technology integration. 

On other hand in some department TAs faced challenges. Study declared the 
reluctant attitude specifically by senior teachers to adopt the change and criticism on use of 
technology (refer to theme 4. R 2). Similar to the findings, the study conducted by Hardisky, 
(2018) revealed that teachers particularly veteran teachers displayed a reluctance to 
change teaching methods and felt the use of technology as a burden and obstacle, in contrast 
novice teachers were more open to explore emerging methods for integrating technology in 
pedagogy. Secondly the lack of resources; multimedia, projector, network issue, signal 
problem, slow Wi-Fi connection, lack of availability and accessibility of internet, lack of 
appropriate infrastructure, lack of administrators’ support and electricity issues (refer to 
theme 4. R 7,8, 9, 10, 12, 14) and concluded that these challenges adversely affected 
technology integration in pedagogy. Besides lack of content related with local language 
Sindhi on internet was barrier for local language teachers to get benefit from internet 
content-based resources and was distinct challenge revealed in current study (refer theme 
4. R 7). The studies (Ertmer et. al., 2012; Suleman et. al., 2011) found same challenges as 
software and hardware issues, financial and training issues, electricity load shedding, lack 
of availability and accessibility of technology, shortage of time, insufficient incentives and 
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inadequate administrators’ support; (Akram et al., 2021) declared lack of infrastructure and 
lack of electricity and internet; and (Shrestha et al., 2022) found poor network, lack of 
technological skills and support from administration were the challenges that hinders use 
of technology in teaching and learning. 

Concisely the study concluded that frequent technology training is crucial factor for 
enhancing skills of university teachers. Besides, findings also identified reluctant attitude 
and criticism by seniors, lack of administrators’ support, lack of resources (multimedia, 
projector), network issue, signal problem, slow Wi-Fi connection, lack of availability and 
accessibility of internet, lack of appropriate infrastructure, electricity issues and lack of 
content related with local language on internet were few of the challenges faced by 
university teachers for technology integration in pedagogy. 

Recommendations: 

Study recommends that: 

 The awareness sessions be arranged for teachers at all levels (primary, secondary and 

college and university) to update them about the needs of pedagogical shift from 

traditional teaching to new technological trends. 

 Technology training must be organized for enhancing app-specific skills as well as 

technology integration hands-on training on the cutting-age technology integration in 

curriculum. 

 Comprehensive technology related professional development programs be planned and 
executed frequently.  

 It is recommended that classroom be equipped with updated infrastructure and 
teachers be provided proper support to integrate technology in teaching from 

management and institution. 

 This study focused on effectiveness of technology training and technology integration in 
pedagogy therefore an extensive study is required to be conducted on technology 

integration in various educational dimensions.  
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