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1.1. Introduction

In today's interconnected world, Information and Communication Technology (ICT) has
transformed the way we communicate, work, and access information. With its global impact,
ICT has revolutionized various aspects of society, enabling seamless communication,
enhancing productivity, fostering innovation, and driving economic growth. This introduction
highlights the significance of ICT on a global scale, emphasizing its role in connecting
individuals and businesses, promoting digital literacy, and contributing to economic
development. It also highlights the growing importance of ICT in Bangladesh, where the
government is actively investing in ICT infrastructure and policies to drive digital
transformation and address societal challenges. By harnessing the power of ICT, Bangladesh
is poised to unlock new opportunities, improve access to education and healthcare, and foster

an inclusive and transparent society.

1.2. Background Study

Information and Communication Technology (ICT) has become increasingly necessary from a
global perspective, as it has revolutionized the way we communicate, work, learn, and access
information. ICT has enabled the world to become more interconnected, providing a platform
for individuals and businesses to collaborate, exchange information, and interact with each
other regardless of geographical boundaries. ICT has improved the efficiency and speed of
communication, reducing the time and cost involved in transmitting data. This has resulted in

increased productivity, better informed decision-making, and enhanced customer satisfaction.

Additionally, ICT has contributed significantly to the global economy, providing a fertile
ground for innovation, entrepreneurship, and job creation. It has enabled the development of
new business models and industries, and has helped in overcoming challenges related to
sustainability and economic growth. ICT has also played a critical role in bridging the digital
divide and providing access to information and educational resources to people in remote and
underdeveloped regions, thus promoting digital literacy and empowering people around the

world.

Information and Communication Technology (ICT) has become an indispensable aspect of
modern society, with its reach and impact spreading across the world. In Bangladesh, the

importance of ICT is becoming increasingly clear as the country works to develop its economy
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and improve the standard of living for its citizens. From a global perspective, ICT plays a
crucial role in connecting countries and facilitating the exchange of information, goods, and
services. It also acts as a catalyst for economic growth and job creation, particularly in the tech

industry.

In Bangladesh, the government is making significant investments in ICT infrastructure and
policies to drive digital transformation and build a modern economy. The country has made
considerable progress in recent years in areas such as mobile phone and internet penetration,
digital financial services, and e-commerce. These developments have the potential to unlock

new economic opportunities and bring greater convenience to people's lives.

Furthermore, ICT can play a key role in addressing some of the country's biggest challenges,
such as poverty, healthcare, and education. For instance, ICT-based solutions can be used to
reach remote and underserved communities, improve access to quality education, and deliver
healthcare services more efficiently. The use of ICT can also help to build a more inclusive and
democratic society by empowering citizens with information and promoting greater

transparency.

Table 1.1: Sustainable Development Goals (SDGs) specified by United Nation in 2015.

Sl Goal Name Description
1. | No Poverty End poverty in all its forms everywhere.
2. | Zero Hunger End hunger, achieve food security and improved nutrition
and promote sustainable agriculture.
3. | Good Health and Well- Ensure healthy lives and promote well-being for all at all
being ages.
4. | Quality Education Ensure inclusive and equitable quality education and
promote lifelong learning opportunities for all.
5. | Gender Equality Achieve gender equality and empower all women and
girls.
6. | Clean Water and Ensure availability and sustainable management of water
Sanitation and sanitation for all.
7. | Affordable and clean Ensure access to affordable, reliable, sustainable and
energy modern energy for all.
8. | Decent work and Promote sustained, inclusive and sustainable economic
economic growth growth, full and productive employment and decent work
for all.
9. | Industry, innovation and | Build resilient infrastructure, promote inclusive and
infrastructure sustainable industrialization and foster innovation.
10. | Reduced Inequalities Reduce inequality within and among countries.
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11. | Sustainable cities and Make cities and human settlements inclusive, safe,

communities resilient and sustainable.

12. | Responsible Ensure sustainable consumption and production patterns.

Consumption and
production

13. | Climate Action Take urgent action to combat climate change and its
impacts.

14. | Life Below Water Conserve and sustainably use the oceans, seas and marine
resources for sustainable development.

15. | Life on Land Protect, restore and promote sustainable use of terrestrial
ecosystems, sustainable manage forests, combat
desertification, and halt and reverse land degradation and
halt biodiversity loss.

16. | Peace, Justice and Strong | Promote peaceful and inclusive societies for sustainable

Institutions development, provide access to justice for all and build
effective, accountable and inclusive institutions at all
levels.

17. | Partnerships for the Strengthen the means of implementation and revitalize the

Goals global partnership for sustainable development.

Information and Communication Technology (ICT) can play a crucial role in achieving the

United Nations' Sustainable Development Goals (SDGs), mentioned in Table 1.1 (Assembly,

2015), as it can help facilitate communication, information dissemination, and knowledge-

sharing, which are key elements for sustainable development. ICT can help in the following

ways:

a)

b)

d)

Connecting people: ICT can help bridge the digital divide by providing access to
information and communication to remote and underserved communities, enabling
people to connect and participate in the global community.

Improving Healthcare: ICT can improve the delivery of health services by providing
remote access to medical advice and treatment, enabling the sharing of medical data,
and reducing the time and cost of healthcare delivery.

Promoting Education: ICT can help increase access to education and improve the
quality of learning by providing online courses, virtual classrooms, and access to
educational resources.

Supporting Environmental Sustainability: ICT can help reduce energy consumption
and promote sustainable development by facilitating remote collaboration and
communication, reducing the need for travel, and promoting the use of clean and

renewable energy.
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e) Promoting Economic Growth: ICT can help create new businesses and jobs, improve
efficiency and productivity, and provide access to global markets.
By incorporating ICT into development plans and initiatives, countries can work towards
achieving the SDGs and promoting sustainable development.

The Fourth Industrial Revolution (4IR) (Skilton, 2018) refers to the current and ongoing
development in the field of technology, characterized by the integration of advanced
technologies such as artificial intelligence, robotics, Internet of Things, and autonomous
systems. This revolution is different from the previous three industrial revolutions in its pace

of development, the breadth of its impact and the level of interconnectivity it brings.

In order to lead the Fourth Industrial Revolution, Bangladesh must focus on leveraging
Information and Communication Technology (ICT) to drive economic growth and improve the
quality of life for its citizens. Bangladesh can make use of ICT to develop infrastructure and
enhance its competitiveness by offering new products, services, and platforms to its customers.
By investing in the development of digital infrastructure and digital literacy, Bangladesh can
establish itself as a leading player in the digital economy, contributing to job creation and
business growth.

Additionally, ICT can help Bangladesh achieve the Sustainable Development Goals (SDGSs)
by improving access to education, healthcare, and financial services for its citizens. By using
technology to increase efficiency, reduce costs and improve outcomes in various sectors, ICT
can play a critical role in the development of Bangladesh. The government of Bangladesh
should consider investing in the development of a strong ICT ecosystem that will enable the

country to leverage the full potential of the 4IR.

As a result of the preceding discussion, it is clear that technology integration in the education
sector is required to achieve both the SDGs and the 4IR, as the modern economy is a
knowledge-based economy that relies on people's knowledge and information to increase their
skills, productivity, and ultimately, the country's growth rate (Norris 2001). That is why, in
2010, the government of Bangladesh included Information and Communication Technology
(ICT) in the National Education Policy (National Education Policy, 2010). ICT as a complete
course was initially launched for grade 6 in 2012 in order to give computer literacy and skills,
and it was subsequently expanded to cover additional grades of secondary and higher secondary

levels in Bangladesh.
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Information and Communication Technology (ICT) is a scientific, technical, and engineering
discipline and management technique for handling information, as well as its application and
connection to social, economic, and cultural issues (Semenov et al., 2002). It is becoming an
increasingly important aspect of the educational system. ICTs have changed the way people
work today, and they are now changing education institutions (Watson, 2001). All
industrialized nations, as well as many developing countries, are adding computer labs and
Internet connections in their classrooms (Lin et al., 2011). The fast adoption of ICT applications
has resulted in significant technological, societal, and economic changes. These shifts have
forced educational institutions, administrators, and teachers to reconsider their responsibilities,
instructional methods, and long-term visions. However, many instructors lack the essential 1T
skills and are uncomfortable using the new materials in the classroom. They also lack the
necessary training (Carnoy, 2004).

Table 1.2: School management type, enroliment, and teachers (BENBEIS, 2017). Here, SPI,
PTR, and TPI denote student per institution, pupil-teacher ratio, and teacher per institution

respectively.

Type of | Management | Number of | Number | Numberof | SPI | PTR | TPI
Education Institutions of Teachers
Students
Primary Public 63,982 12,781,249 382,262 200 | 37 5
Private 69,919 4,470,101 275,702 64 16 4
Total 133,901 17,251,350 623,964 129 28 5
Secondary Public 987 409,135 8876 415 | 46 9
Private 19,480 9,921,560 235,004 509 | 42 12
Total 20,467 10,330,695 | 243,880 505 | 42 | 12
Higher Public 328 1,436,718 14,467 4380 | 99 | 44
Secondary | prjyate 4091 2,436,242 | 106467 | 596 | 23 | 26
Total 4419 3,872,960 120,934 876 32 27

According to the statistics provided by BANBEIS, there were approximately 17.25 million
primary, 10.33 million secondary, and 3.87 million higher secondary students in Bangladesh
in 2017. And the total number of teachers in primary, secondary and higher secondary was
approximately 988 thousand. These statistics have been shown in Table 1.2 and the numbers
have only increased in the past years. From these statistics, it is clear that there is a huge target

audience in Bangladesh who needs proper ICT training every year.
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Moreover, the information and communication technology (ICT) business is a relatively recent
sector in the country's economy. It is an essential growing industry, even though it has yet to
make meaningful contributions to the national economy. The Bangladesh Association of
Software and Information Services (BASIS) was founded in 1997 to serve as the industry's
national trade association. By 2009, the organization has expanded from 17 to 326 member
firms. Bangladesh was placed first in software and IT services competitiveness and third in
capabilities, after India and China, in research conducted by the Japan International
Cooperation Agency in 2007-08 (Karim, 2010). In 2008 research, the World Bank predicted
that Bangladesh's IT services and software exports will expand by triple digits (Karim, 2010).
Gartner ranked Bangladesh as one of the top 30 countries for offshore services in 2010-2011
(Goasduff, 2012). In 2012, Internet penetration increased to 21.27 percent, up from 3.2 percent
three years earlier (Bangladesh Sangbad Sangstha, 2013). Since 2009, the country's
Information and Communications Technology (ICT) industry has averaged 57.21 percent
export growth over the previous nine years (Latifee et al., 2018). In fiscal year (FY) 2016-17,
Bangladesh's ICT sector generated export revenues of US$0.8 billion from the world market
and US$1.54 billion from the local market, contributing roughly 1% to GDP (Latifee et al.,
2018). So far, the ICT sector has generated roughly 300,000 job opportunities (Latifee et al.,
2018). The government forecasts the IT industry to contribute 7.28 percent to GDP growth by
2021 as Internet usage grows (Bangladesh Sangbad Sangstha, 2013).

According to the statistics of Leveraging ICT for Growth Employment and Governance (LICT,
website: lict.gov.bd), the total employment of IT-ITES industry has increased almost 3 times
between 2013 and 2018 as shown in Table 1.3. According to LICT report of 2020, 5,85,000
people have been trained in ICT and among them 68,000 people have got jobs till 2020.
According to the same report, by 2021 the number of total trained people will be 10 lakhs.
Moreover, in 2020, 15,000 entrepreneurs have been introduced till 2020 and the number will
increase to 65000 by 2021. Based on these statistics, it can be said that, training in ICT sectors

is a very important aspect now.

Table 1.3: Total Employement of IT-ITES Industry (2013-18).

Year 2013 2014 2015 2016 2017 2018

Full Time Employment of

IT/ITES Industry 23392 | 28615 | 35003 | 42817 | 52375 | 64067
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Part Time Employment of

IT/ITES Industry 22829 | 27925 | 34159 | 41785 | 51113 | 62524

Total Time Employment of

IT/ITES Industry 46221 | 56540 | 69162 | 84602 | 103488 | 126591

Keeping this need in mind, to facilitate this huge audience, the National Academy for Computer
Training and Research (NACTAR) is providing practical and pragmatic training on computer
technology to create employability, skill development, and entrepreneurship under the Ministry
of Education of the Government of People’s Republic of Bangladesh. The institution has been
established to develop technology and create skilled manpower through computer training in
the context of the demands of the era. It offers various short-term and long-term courses for
students as well as teachers in this sector. The objectives and activities of NACTAR clearly
show how skill development efforts within the existing institutional arrangements are further

linked to entrepreneurship, employability, and productivity.

1.3. Problem Identification

The challenges in ICT training can be multi-faceted and have a significant impact on the fitness

and mental health of trainees. Some of these challenges include:

a) Technological advancements: The ICT sector is constantly evolving, and keeping up
with new technologies and advancements can be challenging for trainees, leading to
stress and burnout.

b) Accessibility and Affordability: Not everyone has access to the necessary technology
and infrastructure to participate in ICT training, which can lead to a lack of inclusivity
and inequality in the industry.

¢) Health and Well-being: Spending extended periods of time sitting in front of a
computer can have negative impacts on physical health, including eye strain, back pain,
and obesity. The sedentary lifestyle can also lead to poor mental health, such as stress,
anxiety, and depression.

d) Lack of Job Opportunities: Despite the growing demand for skilled ICT
professionals, the job market can be competitive, and many trainees may struggle to

find employment after completing their training, leading to stress and uncertainty.

8|Page



e) Poor Quality Training: Training programs can vary greatly in quality, and inadequate

or ineffective training can leave trainees feeling frustrated and discouraged.
It's important to address these challenges in order to promote a healthy and sustainable ICT
training environment. This can be achieved through initiatives such as providing access to
ergonomic equipment, encouraging regular breaks and physical activity, and promoting

inclusive and effective training programs.

1.4. Research Objectives

This year, based on the research domains mentioned by NACTAR, we have specified the topic
as “Innovative Approaches in ICT and Emerging Technologies for Integrating 4IR in Training
and Monitoring of Physical & Mental Health Utilizing Machine Learning, Data Mining, NLP
and Bio-Engineering from the Perspective of NACTAR and Smart Bangladesh”. Based on the

research conditions specified by NACTAR, the main objectives of this work are:

a) Design research plan by analyzing global trends in research fields aligned with
NACTAR

b) Propose a service/product that contributes to the field of training

c) Impact of ICT on physical fitness and mental health of trainees

d) Solution of a problem related to Bengali language and Bangladesh

e) Offering a useful service in everyday life

f) Innovative initiatives in domains of Machine Learning, Deep Learning, Data Mining,

Natural Language Processing and Bio-engineering

1.5. The Team
For fulfilling the research objectives, we had to create a team. The team was formed with two

major members:

a) Principal Researcher: Prof. Dr. Md. Rabiul Islam, Ph.D., Dept. of CSE, RUET
b) Assistant Researcher: Md. Azmain Yakin Srizon, Lecturer, Dept. of CSE RUET

The curriculum vitae of both principal researcher and assistant researcher are attached in

Appendix A and Appendix B.
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1.5. Organization of the Book

The following chapters are organized as follows:

a)

b)

f)

9)

Chapter 2 — Objective Based Research Plans: Contains research plans for all six
objectives with proper illustration.

Chapter 3 — Data Collection Sources: Contains details on the data collection sources
i.e., questionnaire-based surveys, personalized interviews, review of existing data,
review of documents, websites, analytics and statistics etc.

Chapter 4 — Methodology: Contains details explanation on statistical analysis, data
mining, feature selection, machine learning approaches and performance evaluation.
Chapter 5 — Survey Forms Designing: Contains the forms that have been utilized in
this study.

Chapter 6 — Experimental Analysis and Results: Contains all the experimental
results of this research.

Chapter 7 — Research Timeline and Budget: Contains the detailed timeline, budget
and work breakdown structure of this research project.

Chapter 8 — Conclusion: Contains a summarized conclusion including the limitation

of the study.

1.6. Conclusion

This chapter mainly the background study and research objectives have been discussed. In the

next chapter, emphasis will be on the objective based research plans.
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2.1. Introduction

As mentioned earlier, we have made 6 objectives as per the objectives mentioned in NACTAR

circular. To fulfill each of the objectives effectively, separate research plans have been

designed.

2.2. Objective 1 — Design research plan by analyzing global trends in research fields
aligned with NACTAR

To design an effective research plan, the following steps can be carried out:

a)

b)

d)

f)

9)

Step 1: Identify global research trends in the field of ICT training: The design will
begin by conducting a thorough literature review to identify the latest research trends
in the field of ICT training. This will include research in areas such as blended learning,
gamification, and mobile learning.

Step 2: Analyze the research gaps: After identifying the global research trends, the
research gaps in the field of ICT training will be analyzed. This will include identifying
areas where research is lacking and areas where there is a need for further investigation.
Step 3: Define the research problem: Based on the research gaps, the research
problems will be defined that the study will aim to address. The research problem will
be specific and clear, and will align with the research gaps identified in step 2.

Step 4: Develop research objectives: Based on the research problem, specific research
objectives will be developed that the study will aim to achieve. The research objectives
will be clear and measurable.

Step 5: Design the research methodology: Based on the research objectives, the
research methodology will be designed. This will include the research design, data
collection methods, and data analysis methods.

Step 6: Identify the target population: The target population will be identified that
the study will aim to investigate. The target population will be clearly defined and
accessible.

Step 7: Develop data collection instruments: Data collection instruments such as
questionnaires, interviews, and observation forms will be developed that will be used

to collect data from the target population.
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h)

)

Step 8: Plan for data analysis: Plan for data analysis will be prepared by identifying
the statistical techniques that will be used to analyze the data. This will include
techniques such as descriptive statistics, inferential statistics, and qualitative analysis.
Step 9: Implement and report the results: Next, the data analysis methods will be
implemented and the results will be obtained. This will be achieved by utilizing modern
research methodologies such as machine learning, deep learning, data mining, natural
language processing and bio-engineering.

Step 10: Plan recommendations: After achieving and analyzing the obtained results,
some effective recommendations will be made to be carried out by NACTAR for a

achieving a better working process model.

This workflow diagram has been illustrated in Figure 2.1. In the previous NACTAR project,

we collected around 1200 samples to determine the trends in ICT all over the world. Based on

the analysis of data, we identified some major problems in this domain such as:

a)
b)
c)
d)
e)

Lack of automated feedback assessment module.

Lack of awareness in terms of physical fitness and mental health of trainees.
Lack of attention towards the trainees with language barrier.

Lack of effective assessment strategies.

Lack of overall improvement plan.

To address these issues, the next objectives have been designed and it can be observed that the

whole research plan has been developed based on the 10 steps mentioned previously.

Data Collection. }._lr tmra._ | o Lxmc.u.dﬂTn,nds in def. r-._m.an.h | .} ldcnn.t% Target Dn,_tmc _D"m )
| Engineering ICT objectives Audience Collection Strategies
Survey Identify Global Identify Global s Gitliction
Research Trends Research Trends o
Interview y - ¢

Existing Data Analysis of Data

Performance

Evaluation

Figure 2.1: Workflow diagram for Objective 1.
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2.3. Objective 2 — Propose a service/product that contributes to the field of training

Maintaining feedbacks while training ICT courses can be challenging for several reasons. Some

of the challenges include:

a) High volume of feedback: With many trainees providing feedback, it can be difficult
to keep track of all the comments and organize them in a meaningful way.

b) Lack of structure: Feedback can come in different forms such as written comments,
ratings, or survey responses. It can be difficult to extract meaningful information from
unstructured data.

c) Time-consuming: Collecting and analyzing feedback can be time-consuming,
especially if it is done manually.

d) Interpreting feedback: Understanding the meaning behind the feedback can be
challenging, especially if the comments are ambiguous or difficult to interpret.

e) Lack of actionable insights: Even if the feedback is collected and analyzed, it can be
difficult to turn the information into actionable insights that can be used to improve the

training.

That’s why to simplify the task of maintaining the feedbacks faster and efficiently, we are
proposing a software module that can effectively reduce the above-mentioned problems. The

module will provide two services:

a) Based on numerical feedback, suggest whether a review in needed for the course
b) Based on textual feedback, suggest whether the feedback is positive, negative or neutral

to quickly sort out the concerns

To achieve the first goal, a dataset can be built considering the answers of some questions such

as the followings:

a) How would you rate the overall quality of the training?

b) How did the training meet your expectations?

c) Was the training content relevant to your job?

d) How would you rate the effectiveness of the training materials?
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e) How would you rate the effectiveness of the trainer?

f) How would you rate the overall experience of the training?
The answers of the questions will lead to one of the class labels: positive or negative. Then,
these labeled data can be used to train a model which can be used to perform real-time
effectiveness prediction. That means, the module will be able to predict the score (positive or

negative) in real time.

1 [
Numerical ‘ ‘ Machine Learning Performance Real-time Feedback

Data Collection ——— = > Feature Engineering }
: ‘ Feedback ‘ " i Deep Learning Evaluation I'ype Generation
Survey
| : Natural Language Performance Real-time Feedback
Interview L—» Textual Feedback —»f 1euag > o : 3
3 Processing Evaluation Type Generation

Existing Data

Figure 2: Workflow diagram for Objective 2.

To achieve the second goal, we will use the Natural Language Processing models which will
enable the textual feature extraction that will further be used for predicting the positive,
negative or neutral feedbacks. Figure 2 illustrates the workflow diagram to successfully carry
out objective 2.

2.4. Objective 3 — Impact of ICT on physical fitness and mental health of trainees

The impact of ICT (Information and Communication Technologies) on physical fitness and
mental health of trainees is a complex and multi-faceted issue. On the one hand, ICT can
provide access to a wide range of resources and tools that can help trainees to improve their
physical fitness and mental health, such as online exercise and fitness programs, mental health
apps, and virtual reality therapy. However, there are also concerns that excessive use of ICT
can have negative effects on physical fitness and mental health, such as reducing physical
activity levels, increasing sedentary behavior, and contributing to sleep disorders, anxiety, and

depression.

Machine learning, deep learning, data mining, and bio-engineering can all be used to assess the
impact of ICT on physical fitness and mental health of trainees. These technologies can be used
to analyze large amounts of data collected from various sources, such as wearable devices,

mobile apps, and surveys. This data can be used to identify patterns and correlations between
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ICT usage and physical fitness and mental health outcomes. For example, machine learning
algorithms can be used to identify patterns in data from wearable devices that indicate when a
trainee is becoming physically or mentally fatigued. Deep learning models can be used to
analyze data from mobile apps and surveys to identify risk factors for poor physical and mental
health outcomes. Bio-engineering can be used to design wearable devices and sensors that can
collect data on physical activity, sleep, and other indicators of physical and mental well-being.
Together, these technologies can provide a more comprehensive understanding of the impact
of ICT on physical fitness and mental health and help design interventions to improve

outcomes.

To assess the impact of ICT (Information and Communication Technology) on physical fitness

and mental health of trainees, the following steps can be taken (as illustrated in Figure 2.3):

a) Collect data: Collect data on the physical fitness and mental health of trainees before
and after they have been exposed to ICT interventions. This data can include measures
such as body mass index (BMI), cardiovascular health, muscle strength, and mental
health assessments such as the depression, anxiety, and stress scale (DASS).

b) Label the data: Label the data collected by classifying the trainees as either having
improved or not improved in terms of physical fitness and mental health after being
exposed to ICT interventions.

c) Preprocess the data: Preprocess the data by cleaning, normalizing, and transforming
it as necessary to make it suitable for machine learning algorithms.

d) Select a model: Select an appropriate machine learning model for the task. Some
popular models for classification tasks include decision trees, random forests, and
neural networks.

e) Train the model: Train the model on the labeled data using techniques such as k-fold
cross-validation to ensure that the model generalizes well to new data.

f) Evaluate the model: Evaluate the model using metrics such as accuracy, precision,
recall, and F1-score to assess its performance on the test set.

g) Use the model to make predictions: Use the trained model to make predictions on
new data to assess the impact of ICT interventions on the physical fitness and mental

health of trainees.
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h) Interpret the model: Interpret the model's predictions and the features that it used to
make the predictions in order to understand the impact of ICT on physical fitness and

mental health of trainees.

To fully interpret the impact of ICT on physical fitness and mental health of the trainees, the

following attributes should be kept in mind while collecting or preparing the datasets:

a) Personal Information: Name, Age, Gender, Occupation, Education level, Height,
Weight

b) ICT Usage Information: Average daily screen time (hours), Type of device(s)
primarily used (e.g., smartphone, laptop, tablet), Purpose of device usage (e.g., work,
leisure, communication), Frequency of device usage during physical activity or
exercise, Frequency of device usage while eating, Frequency of device usage before
bed

c) Physical Fitness Information: Average daily physical activity level (e.g., sedentary,
light, moderate, vigorous), Average weekly exercise duration (hours), Types of
physical activity or exercise regularly engaged in (e.g., running, weightlifting, yoga),
Current physical fitness level (e.g., poor, fair, good, excellent)

d) Mental Health Information: Current stress level (e.g., low, moderate, high), Current
mental health status (e.g., good, fair, poor), Perception of the impact of ICT on mental
health (e.g., positive, neutral, negative), Any currently diagnosed mental health

conditions

Extracted Valuable Validate with Performance

= ; | Health Fitness and : SR
Data Collection — —» Feature Engineering —» : ; 7
| Mental Health Data = = Features Machine Learning Evaluation
Survey Validate with Deep Performance Analyze Impact on
Learning Evalvation Bio-Engineering
Interview L ¢
Existing Data Recommendations

Figure 2.3: Workflow diagram for Objective 3.
In that case the labels of the dataset will be:

a) Physical fitness level (poor, fair, good, excellent)
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b) Mental health status (good, fair, poor)

c) Impact of ICT on physical fitness and mental health (positive, neutral, negative)

2.5. Objective 4 — Solution of a problem related to Bengali language and Bangladesh

In Bangladesh, a significant portion of the population is not well-versed in the English
language, particularly in its technical usage as found in many ICT books and materials. This
language barrier poses a significant challenge for native Bangladeshi individuals when taking
an ICT course. To address this issue, we will conduct in-depth interviews with both trainers
and trainees to gain a comprehensive understanding of the underlying problems and develop
effective solutions. Furthermore, we will analyze past documents and records to gather as much
relevant information as possible, in order to provide a thorough assessment of the current
situation. This will help us to better understand the specific challenges faced by the population
and create targeted and effective strategies to improve the accessibility and success of ICT
training for native Bengali speakers. The workflow diagram for fulfilling objective 4 has been

illustrated in Figure 2.4.

Validate on Real-life
Systems

v

Recommendations

- coble
Data Collection |-—)—' cxabys Ixe Itm'cf — Feature Engineering —» Extracied Problems —»
| I Related to Bengali |

> Interview

L»  Existing Data

Figure 2.4: Workflow diagram for Objective 4.

2.6. Objective 5 — Offering a useful service in everyday life

Assessing the trainees in ICT courses can be a challenging task for trainers, as it requires them
to have a deep understanding of the subject matter as well as the ability to effectively evaluate
the performance of the trainees. One of the main difficulties faced by trainers is the diversity
of skill levels among trainees. Some trainees may have a strong background in the subject
matter, while others may be completely new to the field, making it difficult for the trainer to
create a fair and effective assessment plan. Additionally, trainers may face difficulty in

identifying the areas of improvement for individual trainees, as their understanding of the
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subject matter may not be as advanced as the trainees. Furthermore, trainers must also navigate
the complexity of different technologies and tools that are constantly evolving, which can make
it difficult to design assessments that accurately measure the trainees' understanding and skills.
Additionally, trainers may also face time constraints and budget constraints that can limit the

resources available to them for assessment.

Outcome-based education (OBE) is a teaching approach that focuses on determining what
students should know and be able to do upon completion of a course or program, and aligning
instruction and assessment to meet these goals. This approach can help solve the issue of
difficulties faced by trainers in assessing trainees in ICT courses by ensuring that the learning
objectives and assessments are clearly defined and aligned with industry standards.
Additionally, OBE also emphasizes on continuous assessment and feedback, which will help
trainers to track the progress of trainees and provide necessary support and guidance. This way,
trainers can ensure that the trainees are acquiring the required skills and knowledge for their

future careers in the ICT field.

Therefore, to assist the trainers in their everyday professional life, we will recommend and
provide some teaching-learning tools that will effectively enhance the assessment process. It
will reduce assessment time and automate the continuous improvement of the courses taught
by NACTAR. The workflow diagram for achieving objective 5 has been illustrated in Figure
5.

. : Assess the Courses Find out Assessment | Map with OBE- Design Automated
Data Collect | N : !
ata Loflection |—} of NACTAR Techniques based Curriculum System

v

| : .
—> Interview Validate on Real
; . Data
L»  Existing Data ‘L

Recommendations

Figure 2.5: Workflow diagram for Objective 5.

2.7. Objective 6 — Innovative initiatives in domains of Machine Learning, Deep Learning,

Data Mining, Natural Language Processing and Bio-engineering
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For the previously-mentioned 5 objectives, so far, we have proposed five methodologies.
Objective 6 will be achieved by focusing on the results obtained for fulfilling those five
objectives. Objective 1 will provide the trends, advantages and problems in ICT by utilizing
feature engineering and data mining. Next, objective 2 can be fulfilled by using natural
language processing (NLP) techniques. To achieve objective 3, both the assistance of machine
learning and deep learning are required. Moreover, dataset of objective 3 has the attributes of
biomedical data, therefore, this is a problem of bio-engineering domain. Objective 4 will utilize
different statistical methods for concluding with recommendations. Finally, objective 5 will

utilizing educational data mining for producing an effective assessment strategy.

After utilizing machine learning, data mining, natural language processing and bio-engineering
in this domain, the obtained results will be merged together to build the overall knowledge
base. This knowledge-base will be utilized for producing high-level recommendations to be
carried out by the upper management. The working process of the above-mentioned procedure

has been illustrated in Figure 2.6.
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—> Objective 4 S > < g —»| Recommendations

; Statistical Methods Evaluation
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Figure 2.6: Workflow diagram for Objective 6.

2.8. Conclusion

In this chapter, we discussed on the objective based research plans and presented workflow
diagram for each of the research plans.
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3.1. Introduction

The data collection process for the objective-based research plan involves different methods of
data collection for each specific objective. For example, for objective 1, objective 2 and
objective 3, data will be collected through questionnaires-based survey, personalized interview
and review of existing NACTAR documents. For objective 4, only personalized interviews and
review of existing NACTAR documents will be used. However, for objective 5, the data will
be collected through a combination of questionnaire-based survey, personalized interviews,
review of research articles and labor market data. For objective 6, the main way of collecting
data is through the review of relevant documents, but other methods may also be used if deemed

necessary.

The four major ways of data collection include questionnaires-based survey, personalized
interviews, review of existing data from NACTAR and other institutions, and review of
research articles, websites, analytics, and statistics. The details of these methods are explained

in the following sub-sections of the research plan.

3.2. Questionnaire-based Surveys

Surveys are an essential tool for collecting data in research. They come in two forms: online
and offline. Online surveys are convenient as they can be conducted with ease and without the
need for physical papers. On the other hand, offline surveys are more comprehensive as they
reach places where online surveys may not be accessible, providing valuable insights. This
research will make use of both online and offline surveys, whichever is more appropriate, based

on the specific requirements of the study.

The online surveys will be conducted through Google Forms, a widely-used and reliable tool
for collecting data online. The advantage of Google Forms is that it generates excel files
directly from the data collected, providing a more organized and manageable format for the
data. Additionally, Google Forms offers a range of analytics tools which can be extremely

useful in analyzing the data.

In this research, the survey questionnaires will be designed with the objectives in mind. This
means that there will be separate surveys for the participants, employers, and instructors
involved in NACTAR and other training institutions. It is crucial to understand the perspectives
of all three groups in order to meet the research objectives. The initial target for the number of

samples to be collected is 400, however, the study aims to increase the sample size, if possible,
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as more data will lead to a more comprehensive analysis. Figure 3.1 illustrates the data

collection process using gquestionnaire-based surveys.

Outlier Detection

Missing Values Deletion

Planning and Recruitment of Digital Data | o :
R > .. 3 . —» DataCleaning ——>»  Final Dataset
Designing the Forms Participants Collection =
Analog Data ‘
A_ 4 [. —> Data Entry
Collection :

Figure 3.1: Workflow diagram for data collection using questionnaire-based surveys.
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Figure 3.2: Workflow diagram for data collection using personalized interviews.

3.3. Personalized Interviews

The personalized interview will play a crucial role in assessing the impact of ICT on the
physical fitness and mental health of trainees. During the interview, the participants will be
asked a series of questions aimed at understanding their experiences and perceptions regarding
the impact of ICT on their physical fitness and mental health. The questions will cover various
aspects such as the amount of time spent on ICT activities, the impact of ICT activities on
physical activity levels, the quality of sleep, and any other relevant factors that could impact

their physical fitness and mental health. The answers obtained through the personalized
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interview will provide valuable insights into the current state of trainees' physical fitness and
mental health and will play a key role in developing recommendations to tackle any potential
challenges. The data collected through the personalized interview will be analyzed using
various data analytics tools to identify trends and correlations, helping to draw conclusions and
recommendations to improve the overall physical fitness and mental health of trainees in the

future.

3.4. Review of Existing Data

The review of existing data is a crucial step in assessing the impact of ICT on the physical
fitness and mental health of trainees. This will provide us with a comprehensive understanding
of the current trends and practices of ICT in the training industry. The existing data will be
collected from various sources including reports, studies, and databases related to ICT and its
impact on physical fitness and mental health. This information will be analyzed to identify
patterns and trends and to determine the effectiveness of ICT in promoting physical fitness and
mental well-being among trainees. The data collected will also inform the design of
questionnaires and interviews aimed at further exploring this issue, thereby increasing the
reliability and validity of our findings. The review of existing data will play a crucial role in

shaping the research methodology and guiding the overall direction of the study.

3.5. Review of Documents, Websites, Analytics and Statistics

In order to accurately assess the impact of ICT on the physical fitness and mental health of
trainees, it is essential to review a variety of relevant documents, websites, analytics, and
statistics. These resources will provide valuable information about current trends and patterns
in the use of ICT for training and learning. By reviewing websites such as LinkedIn, BDJOBS,
and other online job boards, it will be possible to gather information about the specific skills
that are being sought after by employers in the ICT sector. Additionally, previous studies,
analytics, and statistics related to the impact of ICT on physical fitness and mental health can
be reviewed and summarized to gain a more comprehensive understanding of the subject
matter. The data obtained from this review process will play a critical role in shaping the
recommendations provided by the research and will contribute to a more accurate assessment

of the impact of ICT on physical fitness and mental health of trainees.
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3.6. Qualitative vs. Quantitative Data Collection

When it comes to assessing the impact of ICT on physical fitness and mental health of trainees,
both qualitative and quantitative data collection methods have their own benefits and
limitations. Quantitative data collection involves collecting numerical data through methods
such as surveys, questionnaires, and experiments, which can provide objective and reliable
results that can be easily analyzed and compared. On the other hand, qualitative data collection
involves collecting data in the form of words, images, or videos, and involves methods such as
focus groups, in-depth interviews, and observations, which can provide rich and detailed
information about the experiences and perspectives of the trainees. In this research, a
combination of both qualitative and quantitative data collection methods will be used to provide
a comprehensive understanding of the impact of ICT on physical fitness and mental health of
trainees. The data collected through surveys and questionnaires will provide numerical data for
analysis, while the data collected through in-depth interviews will provide a deeper

understanding of the experiences and perspectives of the trainees.

3.7. Existing Datasets
Previously, in the NACTAR research, we focused on four objectives:

a) Analyze the recent trends in ICT based labor market.

b) Recommend some proper measures that will be effective in providing ICT training for
the labor market by addressing the current trends.

c) Labor market and challenge-based review of existing ICT training.

d) Propose an overall action plan to address the challenges of future ICT training.

Based on the objectives, we collected more than 1200 samples to build the dataset. The dataset
included many useful information regarding various courses of NACTAR and other reputable
training institutions. The data were collected from the trainees and trainers of NACTAR and
others. Therefore, these already existing dataset can also be utilized for this research for a finer

outcome.
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3.8. Conclusion

In this chapter, we focused on the description of the dataset collection sources. Each of the

sources has been described here in details.
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4.1. Introduction

In this chapter, different methodologies have been discussed including statistical analysis or
data mining, feature selection, machine learning approaches, deep learning, natural language

processing, bioengineering, and performance evaluation.

4.2. Statistical Analysis / Data Mining

Statistical analysis / data mining refers to the usage of the basic tools of statistics and different
statistical algorithms to find out valuable information from data. For this research, different

statistical analyses will be conducted. Some of them are described below:

a) Descriptive Statistical Analysis: It mainly focuses on organizing and summarizing the
data (Hafner, 1998). It can turn a big chunk of data into a valuable piece of information
by utilizing its simple yet powerful tools such as the population mean, the sample mean,
weighted mean, the sample mean of grouped data, mean deviation, population variance,
population covariance, correlations and so on. Here are some of the most popular

methods of descriptive statistics with proper formulas:

» Population Mean: The population mean (u) is an average of a group attribute.
The group can be a human, object, or thing, like “all the Chinese persons living
in the Bangladesh” or “all thecat owners in Dhaka”. For example: In a class of

250 students, the average GPA is 4.2.

p= &)

Here, u is population average, X; is individual values of a population and N is

the count of individual values.

» Mean Deviation/ Standard Deviation: A standard deviation (o) is a measure
of data dispersion in proportion to the mean. Data are grouped around the mean
when the standard deviation is low, while data are more spread out when the
standard deviation is large.

_ 2lXi—ul
o = Zu )
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Here, o is the population mean deviation/standard deviation and the other signs

hold the same meaning mentioned earlier.

Population Variance: The population variance (¢2) describes how data points
in a given population are distributed. It's the squared sum of the distances
between each data point in the population and the mean.
2 _ S@-w?
o2 = XA ©)

Here, o2 is the population variance and the other signs hold the same meaning

mentioned earlier.

Correlation: Correlation is a statistical word that refers to the degree to which
two variables move in lockstep. When two variables move in the same direction,
it is said that they have a positive correlation. A negative correlation exists when

they move in opposite directions.

2Xi—px)(Yi—uy) (4)

‘r' =
JZ(Xi_HX)ZE(Yi_#Y)Z

Here, r refers to correlation, X; is the value of the X-variable, Y; is the value of
the Y-variable, uy is mean of the values of the X-variable and uy is mean of the

values of the Y-variable.

b) Inferential Statistical Analysis: When a hypothesis has to be evaluated, inferential

statistical analysis is used to extract inferences using probabilities and create
generalizations about the entire data set (Bingham et al., 1982). When the population
data is large, this sort of technique is applied. Because there would be at least 400
samples in our scenario, doing inferential statistical analysis will be a wonderful option.

Hypothesis testing, ANOVA, and other techniques are examples of such tools.

Predictive Analysis: As stated in the objectives, the study not only focuses on
identifying current trends and patterns, but also on predicting future trends and patterns.
Statistical approaches and machine learning algorithms are used in predictive analytics
to characterize the likelihood of future outcomes, behavior, and trends based on recent

and past data. Data mining, data modeling, artificial intelligence, machine learning, and
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d)

f)

other approaches are commonly utilized in predictive analysis to create crucial
predictions (Bos et al., 2014).

Prescriptive Analysis: For the purpose of making suggestions, a perspective analysis
will be used (Fiet, 2007). Other statistical analyses may be used for driving exclusions,
but this one delivers the real answer. Essentially, it is concerned with determining the
best proposal for a decision-making process. It is, nonetheless, quite similar to
descriptive and predictive analysis. Predictive analysis forecasts what could happen,
whereas descriptive analysis explains data in terms of what has happened. And here,
prescriptive analysis is concerned with making acceptable recommendations from

among the given options.

Exploratory Data Analysis (EDA): EDA (Tukey, 1977), or exploratory data analysis,
is a type of inferential statistics that is widely used by data analysts. It is usually the
initial stage in the data analysis process, performed before any other statistical
techniques are used. This strategy focuses entirely on studying data patterns in order to
identify probable links. EDA may be used to find previously undiscovered correlations
in data, evaluate missing data from gathered data for maximum insights, and test

assumptions and hypotheses.

Casual Analysis: In general, causal analysis aids in understanding and discovering the
reasons for "why" things happen or seem the way they do (Heise, 1975). For example,
in today's commercial world, many ideas or enterprises fail as a result of unforeseen
occurrences; in this situation, causal analysis determines the underlying cause of

failures, or simply the basic reason why anything may occur.

4.3. Feature Engineering

Feature engineering is a crucial step in the process of data analysis and modeling. It involves
the creation, selection, and transformation of variables that are relevant to the problem being
solved. The goal of feature engineering is to convert raw data into meaningful information that
can be used to train predictive models. This can involve a range of techniques such as
dimensionality reduction, normalization, and feature scaling. The end result of feature

engineering is a set of relevant features that can be used to train a model and make accurate

30|Page



predictions. The quality of feature engineering can greatly impact the performance of the final

model, and is therefore an important consideration in any data analysis project.

As mentioned earlier in the objectives-based research plan section, for obtaining different

objectives, feature selections need to be done. It’ll enable one to find out the most critical

features that are responsible for a certain outcome. There are many approaches to feature

selection in existence. These methods can be divided into 4 broad categories:

a)

b)

Filter Methods: In filter methods, first, the best subset is selected and then the learning
algorithms are employed for performance measurement. Figure 4.1 illustrates the
mechanism of filter methods. Some examples of filter methods are Pearson’s
Correlation/Correlation Coefficient (Sedgwick, 2012), Spearman’s Rank Correlation
Coefficient (Sedgwick, 2014), Chi-Square (McHugh, 2013), ANOVA Test (Cuevas et
al. 2004), Variance Threshold, Mean Absolute Distance, Student’s T-Test (Al-Achi et
al., 2019), Wilcoxon Mann-Whitney Test (Fagerland et al., 2009), Kruskal-Wallis Test
(Vargha et al., 1998), Fisher’s Exact Test (Upton, 1992), Minimum Redundance
Maximum Relevance (MRMR) (Radovic et al., 2017), Kendall’s Feature Selection, etc.
Some of them have been described briefly in later sections.

Set of Selecting the Best - Leamning _J B s

All Features Features Algorithm ‘

Figure 4.1: Filter methods

Wrapper Methods: Wrapper methods (EI Aboudi et al., 2016) select a subset of
features and calculate the performance. Then, they select another subset of features and
calculate the performance again. If the performance is better the latter is chosen,
otherwise, the first one is chosen. There are different wrapper methods. Some of them
are Forward Feature Selection, Backward Feature Elimination, Exhaustive Feature

Selection, Recursive Feature Elimination, etc. Figure 4.2 illustrates wrapper methods.
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Figure 4.2: Wrapper methods

c) Embedded Methods: Embedded feature selection methods are those methods or
techniques which has a feature selection technique embedded inside the algorithm. This
type of method doesn’t need any classification mechanisms. Rather, these are
classification algorithms with feature selection embedded into them. In Figure 4.3, a
diagram of embedded methods has been presented. Examples of such methods are ridge
regression (Marquardt et al., 1975), lasso regression (Ranstam et al., 2018), decision
tree (Myles et al., 2004), random forest (Rigatti, 2017), etc.

Selecting the best subset

Set of | Generate a subset
All Features T

. Learning Algorithm +
Performance

Figure 4.3: Embedded methods

d) Hybrid Methods: Hybrid feature selections refer to mixing multiple features together.
It can be done in two ways. They are:
i) Apply sequential feature selection methods

i) Apply parallel feature selection methods
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All these feature selection approaches will be visited while analyzing the existing and collected

training data to find out the best possible features that are correlated with the outcomes.

4.4. Machine Learning Approaches

Machine learning has become an increasingly important tool in the field of data analysis,
especially when it comes to assessing the impact of ICT on physical fitness and mental health
of trainees. With the ever-growing amount of data being collected, it has become challenging
to extract meaningful insights from such large datasets. However, machine learning algorithms
have the ability to automatically identify patterns, relationships and correlations in data,
thereby allowing for efficient and accurate analysis. By leveraging machine learning
techniques, it becomes possible to model complex relationships and make predictions about
the impact of ICT on physical fitness and mental health of trainees. This can be useful in
developing targeted interventions and identifying potential risk factors that may be affecting
the well-being of the trainees. The use of machine learning algorithms can greatly enhance the
accuracy and validity of the results, and make it possible to generalize the findings to larger
populations. In conclusion, machine learning plays a critical role in the assessment of the
impact of ICT on physical fitness and mental health of trainees, as it enables us to extract

insights and make informed decisions based on the data.

For some of the experiments, machine learning approaches need to be applied to prove the
hypothesis. For this research, the following machine learning approaches will be utilized:

a) Decision Tree Classifier: A decision tree is one of the most reliable approaches for
predicting and classifying data. It's a tree structure that looks like a flowchart. It's a
supervised learning method. The method tries to answer the problem by utilizing tree
illustration. Each interior node in the decision tree algorithm represents a test on a

characteristic, each branch a result of the test, and each end or leaf node a class label.

b) K-Nearest Neighbors Classifier: It's a two-in-one approach that may be used for
classification and regression (Peterson, 2009). This algorithm's main task is to
categorize new objects based on their properties and to train humans. According to the

k training samples, which are the closest near neighbors to the test person are
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d)

f)

9)

h)

determined, this algorithm predicts the test sample's level, and finds the outcome with

the highest-level possible.

Linear Discriminant Analysis Classifier: LDA (Linear Discriminant Analysis)
(Izenman, 2013), sometimes known as Normal Discriminant Analysis, is a
dimensionality reduction technique. It's commonly used to represent organizational
variations and supervised classification challenges. It's a compression of dimensions. It

achieves an efficient linear transformation to optimize class separability.

Logistic Regression Classifier: Logistic Regression (Wright, 1995) is a classification
methodology that may be used as a predictive analytic tool. It is based on the concept
of probability. It's used to solve categorization problems. This method generates a

discrete binary result between 0 and 1.

Naive Bayes Classifier: Naive Bayes (Webb et al., 2010) is a machine learning and
data mining learning technique that is both efficient and powerful. This method is a set
of Bayes Theorem-based classification approaches. It is a class conditional independent
algorithm since it is not a single algorithm but a set of algorithms that all engage in a
common law and each pair of features being studied is independent of the other.

Random Forest Classifier: Because it can handle missing conditions and handle
continuous, categorical, and binary data, Random Forest is an approach for high-
dimensional data modeling. It's a way of gathering data that involves putting together
numerous decision trees. For bootstrapping and ensemble design, random forest is a

strategy that overcomes the overfitting concern.

Support Vector Machine Classifier: Another categorization approach is the Support
Vector Machine (SVM) (Noble, 2006). SVM is a supervised machine learning
technique that outperforms other machine learning algorithms in real-world

classification problems and nonlinear function prediction challenges.

Convolutional Neural Network (CNN): Unlike other traditional machine learning
algorithms, a convolutional neural network doesn’t need rigorous feature engineering
(Albawi et al, 2017). Rather it discovers important features on its own. Experiments
will be done based on CNN also and the results will be reported.
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i) Regression Analysis: Regression analysis (Freund et al., 2006) is a collection of
statistical techniques for evaluating the connections between dependent variables in
statistical modeling. The most popular type of regression analysis is linear regression,
which involves finding the line that best fits the data based on a set of mathematical
criteria. Ordinary least squares, for example, finds the single line or hyperplane that
minimizes the sum of squared differences between the genuine data and that line or

hyperplane.

4.5. Deep Learning

Deep Learning is a subfield of machine learning that is inspired by the structure and function
of the brain, known as artificial neural networks. It utilizes multiple layers of non-linear
processing units to learn from large amounts of data and make decisions or predictions based
on that data. Deep learning algorithms are able to automatically extract features from data and
can be applied to a variety of tasks, including image recognition, natural language processing,
speech recognition, and many others. Unlike traditional machine learning algorithms that rely
on hand-engineered features, deep learning algorithms are able to automatically learn relevant
features from the data. This makes deep learning particularly useful for solving complex
problems with large amounts of data, where it can achieve higher accuracy and generalization
performance than traditional methods.

Deep learning and machine learning are both subfields of artificial intelligence (Al), but they
differ in their approach to solving problems. Machine learning is a broad field that focuses on
the development of algorithms and models that can learn from data without being explicitly
programmed. It includes techniques such as supervised learning, unsupervised learning,
reinforcement learning, and others. Machine learning models are trained on large datasets and

can be used to make predictions or classify data.

Deep learning, on the other hand, is a subset of machine learning that specifically focuses on
the use of neural networks to model and solve complex problems. Deep learning models, also
known as artificial neural networks, consist of multiple layers of interconnected nodes that can
learn patterns in data through the optimization of their weights and biases. Unlike traditional

machine learning models, deep learning models can automatically extract features from raw
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data, making them particularly well-suited for tasks such as image recognition, natural

language processing, and speech recognition.

4.5.1. Convolutional Neural Network

Convolutional Neural Network (CNN) is a type of deep learning algorithm that is primarily
used in the field of computer vision. It is designed to process and analyze images, videos and
other visual data. The architecture of a CNN consists of several layers of interconnected
neurons, where each layer performs a specific function such as edge detection, pattern
recognition, and feature extraction. The key feature of a CNN is its use of convolutional layers,
which perform convolution operations on the input data to detect patterns and features. The
convolutional layers use filters that slide over the input data, performing element-wise
multiplications and additions to extract relevant information. The output from these layers is
then passed through activation functions and pooling layers to reduce the spatial dimensionality
of the data and make it more manageable. The final layers in a CNN are typically fully
connected layers that perform classification or regression tasks. CNNs have been very
successful in various computer vision tasks such as image classification, object detection, and

semantic segmentation.

Convolutional Neural Networks (CNNs) have been successful in various computer vision
tasks. However, they are not immune to challenges. Here are some common challenges and

potential solutions:

a) Overfitting: Overfitting occurs when a model becomes too complex and starts to
memorize the training data, leading to poor generalization to new, unseen data. One
potential solution to overfitting is to use regularization techniques such as dropout or
weight decay.

b) Computational Complexity: CNNs can be computationally expensive, requiring a
large amount of memory and processing power. One solution is to use lighter models
with fewer parameters or to use hardware acceleration such as GPUs or TPUSs.

c) Data Scarcity: CNNs often require large amounts of labeled training data. This can be
a challenge for many tasks, especially in domains where data is scarce. One solution is
to use transfer learning, where a model pre-trained on a large dataset can be fine-tuned

on a smaller task-specific dataset.
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d) Data Bias: Data bias can be introduced when a model is trained on a dataset that is not
representative of the real-world data distribution. One solution is to carefully curate

training datasets to be more diverse and reflective of the real-world.

4.5.2. LSTM Models

LSTM (Long Short-Term Memory) is a type of Recurrent Neural Network (RNN) that is
designed to handle sequential data. RNNs are neural networks that are designed to process
sequences of data, such as time-series data, sequences of words in text, etc. However,
traditional RNNs suffer from the vanishing gradients problem, meaning that they struggle to
preserve long-term dependencies in sequences. This makes them unsuitable for tasks like
language translation, where context from earlier words in a sentence is important for

understanding the meaning of later words.

LSTMs were specifically designed to address this issue by introducing memory cells that can
preserve information for longer periods of time. The memory cells, along with input, output,
and forget gates, help LSTMs decide what information to store, what to discard, and what to
output. This makes LSTMs particularly useful for tasks that require understanding of long-term
dependencies and sequential information, such as natural language processing, speech

recognition, and even stock price prediction.

LSTMs are trained using a variant of backpropagation called backpropagation through time
(BPTT), which computes gradients for each time step and then accumulates gradients for each
sequence. The combination of memory cells, gates, and BPTT make LSTMs a powerful tool
for handling sequential data, and they have been widely used in various state-of-the-art models
in natural language processing, speech recognition, and other applications.

4.6. Natural Language Processing

Natural Language Processing (NLP) is a field of study and technology focused on enabling
computers to understand, interpret, and generate human language. NLP is an interdisciplinary
area that brings together computer science, computational linguistics, and artificial intelligence

to develop algorithms and models that can process, analyze, and generate human language. The
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goal of NLP is to create systems that can analyze, understand, and generate human language in

a way that is similar to the way a human would.

NLP is used in a wide range of applications, including machine translation, sentiment analysis,
chatbots, text classification, and summarization. The field is constantly evolving, with new
models and techniques being developed to improve performance and increase accuracy. NLP
is also a crucial component of many larger Al systems, such as voice assistants and

personalized recommendation systems.

The challenges of NLP stem from the complexity and ambiguity of human language. Humans
are capable of using language in many different ways, and NLP systems must be able to handle
this diversity and variability. Additionally, the vast amount of text data that must be processed
by NLP systems is also a challenge. To overcome these challenges, NLP researchers and
engineers must use advanced techniques such as deep learning, transfer learning, and
unsupervised learning. These techniques allow NLP systems to learn from large amounts of

data, extract meaningful patterns and relationships, and generate accurate results.

4.7. Bio-engineering

Bio-engineering refers to the application of engineering principles and techniques to the study
and design of biological systems and living organisms. It combines the fields of biology,
physics, chemistry, mathematics, and engineering to develop new technologies, systems, and
devices to solve complex biological problems and improve human health. This
interdisciplinary field of study involves the development of new materials, technologies, and
methods for understanding and manipulating biological systems, such as cells, tissues, and
organisms, at the molecular, cellular, and tissue levels. Examples of bio-engineering
applications include the development of artificial organs, medical devices, and therapies for
diseases, as well as the use of engineering approaches to address environmental and
sustainability issues. The field of bio-engineering is rapidly evolving and holds great promise
for advancing medical research and healthcare, as well as for addressing global challenges

related to energy, the environment, and food security.
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4.8. Performance Evaluation

Confusion matrix is a table that summarizes the performance of a machine learning model by

comparing the actual class labels of the data with the predicted class labels by the model. From

the confusion matrix, several performance matrices can be calculated to evaluate the accuracy

of the model and its behavior in different scenarios. Some of the commonly used performance

matrices are:

a)

b)

Accuracy: It is the ratio of the number of correctly predicted instances to the total
number of instances in the data. It represents the overall performance of the model.
Precision: It is the ratio of the number of true positive predictions to the total number
of positive predictions made by the model. It reflects the model's ability to make correct
positive predictions.

Recall or Sensitivity: It is the ratio of the number of true positive predictions to the total
number of actual positive instances in the data. It reflects the model's ability to identify
all positive instances.

F1-Score: It is the harmonic mean of precision and recall. It provides a balance between
precision and recall and is a good indicator of the overall performance of the model.
Specificity: It is the ratio of the number of true negative predictions to the total number
of actual negative instances in the data. It reflects the model's ability to identify all

negative instances.

These performance matrices can be used to evaluate the performance of the model and identify

its strengths and weaknesses. Based on the results of these matrices, the model can be improved

and optimized for better performance.

4.6. Conclusion

In this chapter, we have discussed all the used methodologies in details. In the next chapter

data collections forms have been presented.
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5.1. Introduction

In this chapter, we have mentioned the forms we designed for this project. We have created

both online forms and offline forms for proper data collection.

3.2. Online Forms
Two forms have been created for collecting data to fulfill three objectives.

a) From-1: In this form we focused on Objective-3 (Impact of ICT on physical fitness and
mental health of trainees) and Objective-4 (Solution of a problem related to Bengali
language and Bangladesh).

b) Form-2: In this form we focused on Objectiv-1 (Design research plan by analyzing
global trends in research fields aligned with NACTAR)

The forms have been attached in Appendix 1.

5.4. Conclusion

In this chapter, we discussed on both the designed forms. In the next chapter, we have presented

the experimental analysis and results.
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6.1. Introduction

In this chapter the experimental results for each of the objectives have been presented and based
on the results some recommendations have been suggested. Here we have focused on all six
objectives and the results for the objectives have been presented one by one. The data has been

collected from two parties: trainees of NACTAR and trainees of other institutions.

6.2. Objective 1 — Design research plan by analyzing global trends in research fields
aligned with NACTAR

To analyze the global trends in research fields aligned with NACTAR, we have collected 110

samples from the employers. The following figures showcases the recent trends in ICT.

IT Research and Developimier( 5
Solution and Architect I
Technical NV rite.r |
Digital Media or Animator
IT Management
Technical Support
Project Manager

Business Analyst
Web Developer
Programmer

|
]
==———————+—————
—_—,
Software Tester GG
|
== |
=
Database Admin  IEEG—G——
|

IT Sales and Marketing

0 5 10 15 20 25 30 35 40 45 50

Figure 6.1: Trending jobs in global market
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Figure 6.3: Statements regarding employer preferences
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Figure 6.5: Survey of employer preferences for recruitment (Part-2)

We asked them the causes of the ICT problems. Here is the outcome:
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Figure 6.6: Causes of IT problems
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We asked the responders to mention which assessments are important in a course and here is

the outcome:

Support Team Assessment IS o1
Examination Process Assessment [N 104
Course Outcomes Definition Assessment  [INNEEEGEGEEE 20

Course Structure Assessment I 118

Student Engagement and Involvement Assessment IS 118

Course Materials Assessment [N 119
Instructor Assessment I 121
Teaching Method Assessment [N 136

0 20 40 60 80 100 120 140 160

Figure 6.8: Importance of assessments as per the responders

6.3. Objective 2 — Propose a service/product that contributes to the field of training

To design feedback system, we have collected 600 samples. We presented 48 statements to the

form submitters for deciding the rating of the course. The statements are:

© 0o N o g B~ w DN PE

L o e =
2 W N B O

Training goals and objectives were clearly stated before you started the course.
The course’s title and description were easy to comprehend.

You felt confident enough before taking the course.

The course’s sequence and flow were satisfactory.

You felt equally engaged in each course section.

There was a clear separation between the course’s units.

You preferred more frequent assessments.

There were enough audio-visual contents throughout the course.

The quality of the content was consistent throughout the course.

. There were enough variety in terms of course unit types.

. The language was easy to understand.

. The overall contents were highly engaging.

. The reading materials was presented in an interesting way.

. The course’s content was too challenging for an average learner to understand.
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15.
16.

17

42.
43.
44,
45.
46.
47.

The content was in-depth enough.

You liked the types of assessments used.

. You notice any unnecessary repetitions in the content.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.

You, at some point, have to reread the content to understand it.

The course was easy to follow.

Sometimes you felt there are some lacking in the course in terms of contents or delivery.
The course felt too rushed.

The course felt too monotone.

The course felt too automated.

The course was not interactive enough.

The overall course delivery was satisfactory.

You had enough times to complete the assigned tasks, assignments and assessments.
The duration of the course was satisfactory.

All the units of the course had enough time allocated.

Some of the units felt rushed.

In the beginning, time has been spent unnecessarily.

The timeline of the course can be improved.

Your trainer showed empathy and helped you in tackling problems.

You felt that the trainer is an expert of the course.

The communication skill of the trainer was satisfactory.

The delivery skill of the trainer was satisfactory.

Your trainer responded to your queries in a timely manner.

You felt comfortable expressing your problems to your trainer.

You think your trainer was perfect for this course.

Earning a certificate can make you feel more driven towards a course.

You love when a course offer certification along with training.

If certified, you will share your certificate in social media (i.e., LinkedIn, Facebook
etc.) and your personal website.

You believe that the certificate can help you get a job.

You will take similar course in the future if updates are added significantly.
So far, you’re satisfied with the course outcomes.

You would recommend this course to others.

If asked, you will be able to summarize the goals and benefits of this course.
You think that the course materials can be improved for this course.
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48. You think the learning experience can be improved.

The following figures shows the results of the survey based on frequency of answers for each
of the statements.
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Figure 6.9: Frequency of answers for feedback statements (Part-1)
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Figure 6.10: Frequency of answers for feedback statements (Part-2)
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Figure 6.12: Frequency of answers for feedback statements (Part-4)
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Based on the obtained data, machine learning models have been trained. The models predicted

the importance of the features. Next, an algorithm has been designed to calculate the overall

score for a course and based on the score the rating is calculated finally. The importance scores

for the considered features are given below:

Table 6.1: Calculating weighted score for a course using feature importance score.

Criteria Feature Full Weighted | Sample | Weighted
Importance | Score | Full Score | Score Sample
Score Score
The course’s title and description 2 5 10 5 10
were easy to comprehend.
Training goals and objectives 1.95 5 9.75 4 7.8
were clearly stated before you
started the course.
The language was easy to 1.9 5 9.5 5 9.5
understand.
Your trainer showed empathy and 1.85 5 9.25 4 7.4
helped you in tackling problems.
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The overall contents were highly 1.8 9 7.2
engaging.

You felt that the trainer is an 1.75 8.75 7
expert of the course.

You think the learning experience 1.7 8.5 8.5
can be improved.

The communication skill of the 1.65 8.25 8.25
trainer was satisfactory.

Your trainer responded to your 1.6 8 8
queries in a timely manner.

You believe that the certificate 1.55 7.75 7.75
can help you get a job.

The delivery skill of the trainer 1.5 7.5 6
was satisfactory.

You felt comfortable expressing 1.45 7.25 7.25
your problems to your trainer.

You felt confident enough before 1.4 7 5.6
taking the course.

The reading materials was 1.35 6.75 5.4
presented in an interesting way.

The course’s sequence and flow 1.3 6.5 5.2
were satisfactory.

You think your trainer was 1.25 6.25 6.25
perfect for this course.

You liked the types of 1.2 6 6
assessments used.

The quality of the content was 1.15 5.75 5.75
consistent throughout the course.

You felt equally engaged in each 1.1 55 55
course section.

The course was easy to follow. 1.05 5.25 4.2
The overall course delivery was 1 5 5

satisfactory.
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There were enough variety in 0.95 4.75 3.8
terms of course unit types.

You will take similar course in 0.945 4.725 3.78
the future if updates are added

significantly.

There were enough audio-visual 0.94 4.7 3.76
contents throughout the course.

The timeline of the course can be 0.935 4.675 4.675
improved.

So far, you’re satisfied with the 0.93 4.65 4.65
course outcomes.

If asked, you will be able to 0.925 4.625 4.625
summarize the goals and benefits

of this course.

If certified, you will share your 0.92 4.6 4.6
certificate in social media (i.e.,

LinkedIn, Facebook etc.) and

your personal website.

You had enough times to 0.915 4.575 3.66
complete the assigned tasks,

assignments and assessments.

The content was in-depth enough. 0.91 4.55 4.55
You would recommend this 0.905 4.525 3.62
course to others.

The duration of the course was 0.901 4.505 3.604
satisfactory.

There was a clear separation 0.897 4.485 3.588
between the course’s units.

All the units of the course had 0.893 4.465 4.465
enough time allocated.

The course felt too automated. 0.889 4.445 4.445
You preferred more frequent 0.885 4.425 4.425

assessments.
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The course felt too rushed. 0.881 4.405 4.405

The course’s content was too 0.877 4.385 3.508

challenging for an average learner

to understand.

You think that the course 0.873 4.365 4.365

materials can be improved for

this course.

Some of the units felt rushed. 0.869 4.345 3.476

Sometimes you felt there are 0.865 4.325 3.46

some lacking in the course in

terms of contents or delivery.

You, at some point, have to 0.861 4.305 3.444

reread the content to understand

it.

You notice any unnecessary 0.8605 4.3025 4.3025

repetitions in the content.

You love when a course offer 0.86 4.3 4.3

certification along with training.

The course was not interactive 0.8595 4.2975 4.2975

enough.

Earning a certificate can make 0.859 4.295 3.436

you feel more driven towards a

course.

In the beginning, time has been 0.8585 4.2925 3.434

spent unnecessarily.

The course felt too monotone. 0.858 4.29 2.574
278.1075 250.799

It can be seen that the total weighted score for the system is 278.1075. In the previous table,

we have presented a sample test where we can see that the course has achieved 250.799 score

out of 278.1075 which is equivalent to 90.18%. Therefore, now using this small module, the

instructors will be able to generate the rating of the course very fast.
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Moreover, an NLP based module have been designed which takes text input and generate the
positivity or negativity of the text. Therefore, it can generate the status of a textual feedback —
whether it is positive, negative or neutral. The following table showcases the output for

different texts.

Table 6.2: Sample feedbacks about a ICT course and calculated verdict (positive, negative or
neutral feedback?)

Sample Feedback Verdict

I recently completed an ICT training course, and | must say it was an Positive
exceptional experience. The trainers were knowledgeable and
approachable, making the learning process enjoyable. The course
content was well-structured and covered a wide range of relevant
topics. | feel confident in applying the skills I acquired to real-world
scenarios. Highly recommended!

The ICT training course exceeded my expectations in every aspect. Positive
The instructors were highly skilled and passionate about their subject,
which made the classes engaging and interactive. The course material
was comprehensive, and the practical exercises helped solidify my
understanding. The training equipped me with valuable skills that have
opened up new career opportunities. 1 am grateful for the quality

education provided.

I enrolled in an ICT training course, but | was disappointed with the Negative
overall experience. The course material lacked depth and failed to
address advanced concepts. The trainers seemed unprepared and often
struggled to answer our questions. The course also suffered from poor
organization, with frequent schedule changes and lack of clear
communication. | felt like I didn't gain the necessary skills and

knowledge | was expecting from the training.
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I had high hopes for the ICT training course, but unfortunately, it fell Negative
short of my expectations. The course content was outdated and didn't
align with current industry practices. The trainers lacked enthusiasm,
making the classes dull and uninspiring. Additionally, the course
lacked practical hands-on exercises, which are crucial for skill
development. | believe there is a need for significant improvements in

the course structure and delivery.

The ICT training course provided a basic understanding of the subject Neutral
matter. The trainers were knowledgeable, but the course lacked depth
in certain areas. The content covered the fundamentals, but I feel there
could have been more emphasis on practical applications. Overall, it
was an average learning experience that gave me a foundation to build

upon.

6.4. Objective 3 — Impact of ICT on physical fitness and mental health of trainees

We have collected data for analyzing the importance of physical fitness and mental health for
both NACTAR trainees and trainees from other organizations. Here first the results for

NACTAR trainees have been presented.
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& Dhaka (GBI
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@ Mymensingh (TTNA:T)
@ Rajshahi ([

@ Rangpur (327d)
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Figure 6.14: Division Distribution
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@ Yes, it is sufficient (27, TATF)
@ No, it needs improvement (H1, &9
LEICREESE)
16.9% @ Not Applicable (TITGT )

Figure 6.15: Do you feel the current training program provides enough guidance on warm-up

and cool-down exercises?

@ Almost every time (T HOI198)
@ Occasionally (JT03 MIC)

® Rarely (FA16S)
@ Never (SUHE )

Figure 6.16: How often do you feel fatigued or drained during or after training sessions?

@ Yes, significant improvement (’-iﬁ'
BT BAfe)

® Yes, slight improvement ('-Eﬁ_. HIETAT

9)
® No, no change (71, (9 739+ (73)
@ Yes, slight deterioration (2, ST
I)

@ Yes, significant dﬂerioration (-‘Tﬁ
GLETLTII] WI10)

@ Not applicable, it's too early to say (...

Figure 6.17: Have you noticed any changes in your physical stamina and endurance since

starting the training program?
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@ Yes, frequently (2T, 99 99)
@ Yes, occasionally (3, WA WL

@ No (\1)

I

Figure 6.18: Have you noticed any muscle soreness or joint stiffness after training sessions?

Take rest (ﬁ?ﬂﬂ ﬁl’fﬂ}

102 (61.8%)

Drink water or electrolyte drink

(T 4T 2LATRETIR0 ~1=g -
)

Reduce intensity of the exercise

48 (29.1%)

38 (23%)

0 25 50 75 100 125

Figure 6.19: How do you manage physical exhaustion during the training program?

@ Yes, itis well-designed to
accommodate limitations (-‘Iﬁ Kl
Sl (BN FAE G oeen
GO 41 TIE)

@ Mo, it needs improvement (71, 9
LEICREEIE)

@ Not Applicable (2TITET =)

Figure 6.20: Do you feel the current training program takes into account the trainee’s
physical limitations, if any?
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@ Yes, it caters to everyone's needs (ﬂ? :
\ s A8 TS BIZAT =7 )
\ @ No it needs improvement (J1, JF
\\ Tafs nEeE)
@ Not Applicable (HTINGT W)

Figure 6.21: Do you feel the current training program is suitable for trainees of all fitness
levels?

@ Yes, too challenging (237, ¥ GBI &2)
@ No, just right (1, I35 35F)
@ No, not challenging enough (=T, AP

IGIERCE)]

Figure 6.22: Do you feel the current training program is too strenuous or challenging for you?

24 (14.5%)

Muscular injuries (C“Tﬁﬁm
High blood pressure or heart d. ..
Dehydration (*T==[=71)
Respiratory problems (‘QTSWSE)
Nutrition deficiencies [‘?ﬂ@ﬁ q...
Stress-related issues (CSEEF[SR. -

28 (17%)

3 (4.8%)
10 (8.1%)

25 (15.2%)
58 (35.2%)

Lack of rest ((F=TTg =rerq)
Back pain, neck pain and othe. .. B0 (36.4%)
Insufficient sleep MW@W 32 (19.4%)
Eye strain (55 ®IeT57+) 42 (25.5%)
None ((FH(G2 =7) 58 (35.2%)
60

Figure 6.23: Tick the physical fitness issue that you think has been caused by the training

program.
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@ Yes ()
@ No ()

Figure 6.24: Have you experienced any stress or anxiety related to your technical training

program?

@ Yes, to a great extent (T, WAHILT)
@ Yes, to some extent (T, (TR0 2+T8)
@ No, not at all (AFHA =)

Figure 6.25: Do you feel your training program has negatively impacted your mental health?

® Yes ()
® No (A1)
® Not Sure ([RF*5@ =m)

Figure 6.26: Do you feel that ICT training has improved your thinking capacity?
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@ Yes, frequently (T, T7 97)
@ Yes, occasionally (T, ST WA
@ No, not at all (AFHA )

Figure 6.27: Have you felt overwhelmed by the workload and demands of the technical

training program?

@ Yes, | am more irritable or moody (=T,

o @ (4B T 19)

@ Yes, | am more anxious or Nervous PIST .
= = w1 ")

@ No, | have not noticed any changes (¥,
I (HINT A ETE 1587 BIAI)

Figure 6.28: Have you noticed any changes in your mood or behavior since beginning the

technical training program?

@ Yes, | have been provided with ample
resources and support ('-'?ﬁ, R
TUYE SR =3 RG] HAT Sl
AT

@ No, | have not been provided with
sufficient resources or support (=T,
?ﬁm *Yffes ST 1 =TS (RS

)

Figure 6.29: Do you feel that you have sufficient resources or support for addressing mental
health concerns related to the training program?
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@ Yes, frequently (=0T, 95 97)
@ Yes, occasionally (T, W= W)
@ No, not at all (JFHA )

32.9%

Figure 6.30: Have you ever felt isolated or unsupported during your technical training

program?

@ ‘es, | have sought professional help or
counseling {'ﬂi ST (PP ST
N FTESNT2 (FLHR)
@ Mo, | have not sought professional help
or counseling (9, I (PP ST=TET
’ TN FTGSAMeTe HIEW)

Figure 6.31: Have you ever sought professional help or counseling for mental health concerns

related to your technical training program?

Next, the outcomes for the trainees of other institutions have been presented.

@ Barisal (3F*1)

@ Chittagong (GBaTY)

) Dhaka (BIFT)

@ Khulna (4=T71)

@ Mymensingh (TTIA7sT)
@ Rajshahi (FTG#3)

@ Rangpur (f27[)

® Ssylhet (PTLEAG)

Figure 6.32: District Distribution
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@ Yes, it is sufficient (T, TH)

@ No. it needs improvement (W1, g9
N CREESEY)

) Not Applicable (HTINGT )

Figure 6.33: Do you feel the current training program provides enough guidance on warm-up

and cool-down exercises?

@ Almost every time (27 Hf6a17%)
@ Occasionally (S0 ST

& Rarely @T"TI%Q.)

@ Never (FUHE =)

/135% Y

Figure 6.34: How often do you feel fatigued or drained during or after training sessions?

@ Yes, significant improvement {’-Zﬁ'
EIEATET GHfe)
@ Yes, slight improvement F-iﬁ, HIATHT
9)
® No, no change (1, (I A{Fa6 (72)

@ Yes, slight deterioration (2T, SITNT=)
L ELIG)]
@ ‘es, significant deterioration (iﬁ

TIN5 SI(®)

@ Not applicable, it's too early to say (...

Figure 6.35: Have you noticed any changes in your physical stamina and endurance since

starting the training program?
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@ Yes, frequently (=, T =)

@ Yes, occasionally (T, TN WA
@ No (1)

Figure 6.36: Have you noticed any muscle soreness or joint stiffness after training sessions?

Take rest (ﬁiﬂT‘ﬂ ﬁ'ﬁl}

Drink water or electrolyte drink
(G T RTATGIIEE A =
F)

Reduce intensity of the exercise

63 (65.6%)

Other (STT=T)

80

Figure 6.37: How do you manage physical exhaustion during the training program?

@ Yes, itis well-designed to
accommodate limitations (iﬁ' 5]
el GG FAE G ool
GTTE 41 ZA()

@ No. it needs improvement (<1, &9
Eafe vEe)

@ Not Applicable (T <)

Figure 6.38: Do you feel the current training program takes into account the trainee's physical

limitations, if any?
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@ Yes, it caters to everyone's needs {'ﬁf
A6 2TEIF BIRAT =39 FA)

@ No, it needs improvement (91, JF
afs mEeR)

@ Not Applicable (TN <)

Figure 6.39: Do you feel the current training program is suitable for trainees of all fitness

levels?

@ Yes, too challenging (2T, 43 BT &z)

@ No, just right (1, {3 f3=5)

@ No, not challenging enough (T, U
BTG =)

Figure 6.40: Do you feel the current training program is too strenuous or challenging for you?

Muscular injuries (C‘?ﬁﬁ ETHT) 25 (26.3%)
High blood pressure or heart d. .
Dehydration (™ El*ﬁm ) 25 (26.3%)

Respiratory problems (‘HTSWFE}
Nutrition deficiencies (“jﬁﬁ 91
Stress-related issues (L'FES{ e
Lack of rest (R#MT9E =oM)
Back pain, neck pain and othe. ..
Insufficient sleep (WW%W

Eye strain (G5 Wﬁfﬁﬂ)
None ((FI-IGE %) 14 (14.7%)

0 10 20 30 40 50

14 (14.7%)
38 (40%)
44 (46.3%)

36 (37.9%)
42 (44.2%)
27 (28.4%)

Figure 6.41: Tick the physical fitness issue that you think has been caused by the training

program.
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@ Yes ()
@ No ()

Figure 6.42: Have you experienced any stress or anxiety related to your technical training

program?

@ Yes, to a great extent (T, WAL
@ Yes, to some extent (207, [FQOT Z(18@)
@ No, not at all (dFH )

Figure 6.43: Do you feel your training program has negatively impacted your mental health?

@ Yes ()
@ No (1)
® Not Sure ([Rf*5® =)

Figure 6.44: Do you feel that ICT training has improved your thinking capacity?
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® Yes, frequently {'5!'?_. e HH)
@ Yes, occasionally (=T, WL WA
) No. not at all (dFRH =)

Figure 6.45: Have you felt overwhelmed by the workload and demands of the technical

training program?

@ Yes, | am more irritable or moody (=7,

ot & BTG a1 1)

@ Yes, | am more anxicus or nervous (bﬁ
oIy (R B A1 o)
@ No, | have not noticed any changes (71,
(T #FT6 75T T2

Figure 6.46: Have you noticed any changes in your mood or behavior since beginning the

technical training program?

@ Yes, | have been provided with ample
resources and support (Q‘Ty, EIETCR
JOYE SN S F2TON AR Bl
ZHE)

@ Mo, | have not been provided with
sufficient resources or support (51,
gﬁw “THfiE =17 1 RO (ST

)

Figure 6.47: Do you feel that you have sufficient resources or support for addressing mental

health concerns related to the training program?
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@ Yes, frequently (T T5 T7)
@ Yes, occasionally (27, TGRS
@ No, not at all (GFHA =)

Figure 6.48: Have you ever felt isolated or unsupported during your technical training

program?

@ Yes, | have sought professional help or
counseling ('ﬂ'T_. ST (PP ST
T FROCAeR

@ HNo, | have not sought professional help
or counseling (9, I (PP ST=TET
TN FTGSAMeTe HIEW)

Figure 6.49: Have you ever sought professional help or counseling for mental health concerns

related to your technical training program?

6.5. Objective 4 — Solution of a problem related to Bengali language and Bangladesh

We asked the responders some questions related to language barrier. The survey was done for
both NACTAR trainees and trainees of other institutions. First, the outcomes for the NACTAR

trainees have been showcased.
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@ Yes, frequently (T, T ¥9)
@® Sometimes (ST =IAN

@ Rarely (FAIGS)
@ Never (FYFL )

Figure 6.50: Do you face difficulties in understanding technical terms in English language?

@ Yes, frequently (27, T 1)
@ Sometimes (JTA L)

® Rarely (TG

@ Never (FYFE )

Figure 6.51: Have you faced any communication gap with your trainer because of the English

language barrier?

@ Yes, always (2 795NE)
@ Sometimes (AT 9T

@ Rarely (FAIGS)
@ Never (FYFE )

63_8%

Figure 6.52: Do you feel confident in asking questions related to technical concepts in

English language during the training sessions?
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® Yes ()
@ No (1)
@ No preference (P19 2™ (VL)

Figure 6.53: Do you think training materials should be provided in both Bengali and English

languages?

@ Bengali (F13=T)
@ English (%3135
@ No preference ((FT9 HZ™ (7%)

Figure 6.54: Do you prefer learning technical terms in Bengali or English language?

Next, the outcomes for the survey on trainees from other institutions have been presented.
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@ Yes, frequently (ﬂ-ﬂ? L HH HH)
® Sometimes (A T

® Rarely (FHI53)

@ Never (SUHE )

Figure 6.55: Do you face difficulties in understanding technical terms in English language?

@ Yes, frequently (1, T %)
@ Sometimes (LA WA)

® Rarely (FAIHS)
@ Never (FYFE )

Figure 6.56: Have you faced any communication gap with your trainer because of the English

language barrier?

@ Yes, always (T FITHT)
@ Sometimes (ST AT

® Rarely (FAIHS)
@ Never (FLFZ )

Figure 6.57: Do you feel confident in asking questions related to technical concepts in

English language during the training sessions?
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@ Yes (20
@ No (1)
@ No preference ((F19 H2™ (72)

Figure 6.58: Do you think training materials should be provided in both Bengali and English

languages?

@ Bengali (J1377)
@ English (2031
@ No preference ((FH *1Z™ (72)

Figure 6.59: Do you prefer learning technical terms in Bengali or English language?

6.6. Objective 5 — Offering a useful service in everyday life

Here, we have introduced an outcome-based education system. In this system, the instructor
will set some course outcomes. Each assessment will be connected to particular course
outcome. Therefore, at the end of the course, instructor will be able to calculate the overall

growth based on course outcomes. An example excel sheet is shared here:

https://docs.google.com/spreadsheets/d/1gitHImLgyVn8 ivM50HU7Y49EhBucT77/edit?usp
=sharing&ouid=106213424051111310369& rtpof=true&sd=true

6.7. Objective 6 — Innovative initiatives in domains of Machine Learning, Deep Learning,

Data Mining, Natural Language Processing and Bio-engineering
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https://docs.google.com/spreadsheets/d/1qitHImLqyVn8_ivM50HU7Y4gEhBucT77/edit?usp=sharing&ouid=106213424051111310369&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/1qitHImLqyVn8_ivM50HU7Y4gEhBucT77/edit?usp=sharing&ouid=106213424051111310369&rtpof=true&sd=true

We are suggesting the following recommendations:

1.

The need of the domains of machine learning, deep learning, data mining, natural
language processing and bio-engineering is prominent now. Therefore, courses related
to such domains should be introduced.

Based on the data collected it can be seen that majority of the participants of NACTAR
does not suffer from any physical or mental health issues due to training in comparison
to other institutions — it’s a very good news. However, to prevent any issues as
mentioned by some participants, there should be some safety measures and exercise
hours for the participants.

Mental health is becoming more and more important nowadays due to extreme stress
and emotional manipulation in various layers. Therefore, initiative to integrate
professional psychiatrist treatment should be introduced in NACTAR.

We have provided an excel sheet that can automatically calculate student’s assessment.
It will help NACTAR instructors to quickly calculate grades and monitor individual
assessment easily.

We encourage all instructors to take feedback from the trainees and calculate the total
score of the course as mentioned in the process.

Finally, the language barrier should be addressed. If some seminars and weekly spoken

session among trainees can be arranged, it would be helpful.

6.6. Conclusion

In this chapter, we discussed about the collected datasets and showed all experimental results.

Finally, we presented all the results and recommendations as well.
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7.1. Introduction

In this chapter, we have discussed on the research timeline, budget and work breakdown

structure with proper illustration.

7.2. Research Timeline

As per the research conditions of NACTAR, the research needs to be conducted within 45 days.

To distribute the workload efficiently, the period of 45 days has been divided into 9 modules

where each module has 5 days in it. Based on this calculation, the following Gantt chart has

been prepared:

o Modules (5 days per one module)
Sl Research Activities
1 Monitor and Control all of the Project
" | Activities
2. | Seminar with Stockholders
Project Planning and Prepare Inception
3.
Report
4 Questionnaires Preparation for both
" | Surveys and Interviews
5. | Online and Offline Surveys
6. | Conduct Interviews
7. | Data Entry and Data Preprocessing
8. | Data Analysis
9. | Seminars with Stakeholders
10. | Draft Report Writing
Final Report and Research Papers
11. : o
Preparation and Submission
7.3. Budget
The budget of the research is given below: (Including all VAT and taxes)
Sl. Cost Criteria Cost
1. | Honorarium of Principal Researcher 80,000/-
2. | Honorarium of Assistant Researcher 50,000/-
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3. | Data Collection Cost (Surveys, Interviews) 30,000/-
4. | Data Entry and Data Analysis Cost 20,000/-
5. | Stationary Cost 10,000/-
6. | Documents/Material Collection Cost 20,000/-
7. | Draft Report Preparation and Printing Cost 15,000/-
8. | Seminar Cost 50,000/-
9. | Traveling Cost 20,000/-
10. | Miscellaneous 5,000/-
Total Cost 3,00,000/-

In word: Three Lac Taka Only

7.4. Work Breakdown Structure (WBS)

Work Breakdown Structure (WBS) is a project management tool used to break down a large
project into smaller and more manageable components. The purpose of WBS is to provide a
clear and organized overview of the work required to complete a project successfully. It serves
as a roadmap for the project team, breaking down the project into smaller tasks, and helping to

ensure that all important tasks are accounted for and completed in a timely manner.
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Phase-1: Existing Datn
Collection, Analysis and
Planning

Step-1.1: Collecting
Existing Data Sheets and
Documents from NACTAR
and other Instintions

¥

Step-1.2: Analyzing the
Collected Documents and
Finding Previous Trends

v

Step-1.3: Planning on
Objectives-based Solution
Deesigning According to the

Findings of Step-1.2

Step-2.1: Prepare
Questionnaires for Surveys
and [nterviews Based on the
Findings from Plase-1
¢7
Step-2.2; Validate and
Finalize the Questions from
Initial Surveys and
Interviews of a Smaller
Portion of the Population

v

Step-2.3: Conduct Online
and Offline Surveys and
Interviews

Phase-2: Qll.l‘.\li;lnl-tnili'-
Preparation, Surveys and
Interviews

Research on ToT, Natural Language Processing. Blockchain, Machine
Learning, Data Mining, Deep Learning, Bioinformartics, Biomedical

Engineering from the Perspective of NACTAR

N T

Module-3.1: Data Entry
aml Preprocessing

Maodeule-3.2: Staristical
| Analysis/Data Mining

Phase-3: Data Entry,
Preprocessing & Analysis

—

Phase-4: Seminars.
Presentation and

Reporting Work Progress

;Phus&:'!: Final Report and
Research Papers
Preparation

Step-3.1.1: Data Encoding
from Raw Data

Step-3.1.2: Data Extraction
from Websites. Articles and
Documants

v

Step-3.1.3: Data Cleaning,
Tackling Missing Values

\—) Language Processing and

Step-3.1: Documenting
Ouicomes with Figures,
Charts, Graphs and Tables

Step-4.1: Arrange Seminar
Focusing on the Findings of]
Initial Data Collection and
Findings

¥

Step-4.2: Present the Final
Report Focusing on the
Findings of Data Analysis

Step-5.2: Preparing Final
Report

Step-5.3: Preparing
Research Paper (In Bengali
and English)

Step-5.4: Submitting Raw
and Processed Date, ALl
Codes. Final Report and

Modeule-3.3: Namural |

‘//////_:///_7 Bl T oymeeling | Research Papers

Step-3.2.1: Descriptive
Stutistical Analysis

Population Mean, Standard
Deviation, Population
Variance, Correlation ete.

Step-3.2.2: Inferential
Statistical Analysis

v

Feature Selection
Approaches

Siep-3.2.3: Predictive
Analysis

v

Regression Analysis

. T

Step-3.2 4: Prescriptive

Analysis

Machine Learning
Classifiers

=

Step-3.2.5: Explomtory
Data Analysis (EDAY

Step-3.2.6: Casual
Analysis

Deep Learning Classifiers
(CNNs, LETMs)

Decision Tree. Linear Discriminant Analysis, K-Nearest Naighbor, Logistic Regression, Naive

Filter Methods|  Wrapper Methods | | Embedded Methods | | Hybrid Methods Bayes. Random Forest. Support Vector Machine and Convolutional Neural Network

Figure 12: Work Breakdown Structure.

The WBS is typically organized in a hierarchical structure, starting with the main project goal
at the top and breaking it down into smaller, more specific tasks at the lower levels. The WBS
can be visualized as a tree, with each branch representing a different aspect of the project. By
breaking down the project into smaller tasks, the WBS helps to identify dependencies and
interrelationships between different parts of the project, making it easier to plan and manage

the project effectively.

WABS is also a valuable tool for identifying potential risks and roadblocks, allowing project
managers to anticipate and mitigate them before they occur. In addition, the WBS provides a
clear understanding of the work required to complete a project and helps to ensure that
everyone involved in the project is working towards the same goal. Figure 12 illustrates the
work breakdown structure (WBS) of the proposed study.

7.5. Conclusion

In this chapter, we illustrated our planning through work breakdown structure and presented

the financial information along with research timeline.
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8.1. Limitations of the Study
No research can be done without limitation. This research also has some drawbacks:

a) The dataset was formed based on the data collected from the participants. It should bear
in mind that participants needed to recall their memories and answer the questionnaires
on surveys and interviews. Thus, the answers to the questions are crucial and there’s
always a chance of getting some outliers that can affect the different sectors of data

analysis.

b) The participants needed to be honest while answering the questions of surveys and
interviews as the faulty answers will negatively impact the data analysis part. There are
several methods to find out if an answer is faulty but there is always a 1% chance where

a participant may convince the surveyor or interviewer with the faulty answer.

8.2. Conclusion and Future Works

To lead the 4™ Industrial Revolution (4IR) and to achieve the Sustainable Development Goals
(SDGs), integrating ICT in every section is important for an emerging country like Bangladesh.
Such research projects like NACTAR’s will facilitate to achieve the Vision 2041 definitely. In
this research work, we will start by focusing on the 6 objectives, collect data based on the
objectives and analyze the data to find fruitful outcomes by applying cutting-edge technologies
such as machine learning, data mining, deep learning, feature engineering, natural language
processing, bio-engineering and so on. We believe like our previous research; this research will
have a high impact on the development of both NACTAR and Bangladesh.
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SO ST G ANAT2N T SHe 2
(I SIS TR 2029

Targeted Objectives (BTCIBG GTHPT):

Objective-3: Impact of ICT on physical fithess and mental health of trainees
(BTHTIT-0: AREFRIHI *MRAEE STZOT & NADE FCFI GHT WEHAGT A0I[)
Objective-4: Solution of a problem related to Bengali language and Bangladesh
(STHIT-8: 13T ©rFT & AT THFS ST STNIL)

You can fill this form in either Bangla or English. However, English is preferred. (Yﬁﬂ‘ﬂﬁ T
IO AT A1 ZLAMOLS AR FATS ANV | O 23 AGLS NAMGHF (RO 2R 1)

Each response will take about 5/6 minutes max to complete. So, please take 5/6 minutes
in hand before starting to fill this form. (Sﬂ\slf? WWW"T'EISEI. T M6 ¢/ NG
SN 91 | od1e, a2 FA6 AT P A AR P ¢/Y NG 210 Y1)

azmainsrizon@gmail.com Switch account &

€% Not shared

* Indicates required question

Personal Information (7@ 5TS ©T)

Your Name (WTANIF ~IY) *

Your answer

Your Email (S 2-(Y34) *

This will be kept confidential and will only be used to contact you if needed. (Lﬂ% oA
AT R A8 AT 0T BTG AWANG ATCY AT FLCO IIRMG PATRAS)

Your answer

Your Division (S¥~Tg fFo197) * 83 | P
age



Choose -

Your Institution / Company / Industry / Enterprise (SN AfOH / (FATN /- *
ey / SCRARD)

If you're a student, write: Student (T AN TN JFG G 27 O ﬁ@: Student)

Your answer

Name of the Training Program (B2 2| DIPVIEE| <)

Your answer

Questions Related to Physical Fitness (*RIfa& o1 1=4fFS o)

Do you feel the current training program provides enough guidance on warm-up
and cool-down exercises? (S« & (N B (I IO AFEF corarafo earst-
I A9 FET-GIGN AT G YT NTAT 2T HC?)

Warm-up exercise: What exercise to do before starting a training session? (@“EIT‘SI(-EH‘?T
JIN; (BN P ®3F ST S0 Bl BTN FACS 2(1?)

Cool-down exercise: What exercise to do after a training session? (@—W SRR CEﬁ g
CTITNT T Bl AT FAERA?)

(O VYes, itis sufficient (T, TAY)
O No, it needs improvement (1, {9 O RIDTH)

(O Not Applicable (STI1GT )

How often do you feel fatigued or drained during or after training sessions? (CE‘ﬁli
CTRTNE ST M AT AN F© 1 9 1S M (G ({18 FEN?)

O Almost every time (ST Hf©qIg2) 84|Page



O Occasionally (NTT( NIC<Y)

O Rarely (FHIBS)
(O Never (FY~2 )

Have you noticed any changes in your physical stamina and endurance since
starting the training program? (A*3F S e &P P AT (A WA B
WA #ANEE F RO A7 TR TSI (FICAT ATITITON 1567 BLACRA?)

O Yes, significant improvement (5!'7 BTN @“ﬂﬁ!ﬂ
O Yes, slight improvement ('b?ff W@ﬁ%)

No, no change (1, (B AR (F2)

Yes, slight deterioration (2, SITNINY S[q={9)

Yes, significant deterioration (Eﬁ @EQW‘MW%QMJ

O O OO0

Not applicable, it's too early to say (STIGT N, 4Bl el Y& OIGMONNG)

Have you noticed any muscle soreness or joint stiffness after training sessions?
(SITAN 5 AR CTINF SR (N (T 7Y I SATHR *IG O] 55) FATRA?)

O Yes, frequently (=T, 95 9)
O Yes, occasionally (23, NI NI
O No (=)

How do you manage physical exhaustion during the training program? (-‘ﬂﬁ"ﬂ?“f

FHF STUF WA Flor *11EE FIS 77 Fa?)

[[] Take rest (R [AT)
|:| Drink water or electrolyte drink (G 1 RETCHIETIRE AN NN F(H)
|:| Reduce intensity of the exercise (TN OIS I PF)

85|Page
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L] YImer (siey)

Do you feel the current training program takes into account the trainee's physical
limitations, if any? (S & TN AN (T IS 2AFFEF FHG AR EEn=
#A{S SNael [ F0d, M 21E?)

O Yes, it is well-designed to accommodate limitations ('Eff 4f6 SR 3ol NGNS
G OeTeId OoTE FAIRACR)

O No, it needs improvement (<1, 49 \S8f® RIPH1H)

O Not Applicable (HTINGT «Y)

Do you feel the current training program is suitable for trainees of all fitness levels?
(ST [F TSN AR SNB) STNS RFEET B9 AREENTHE Gy BN

el (N BLIA?)

O Yes, it caters to everyone's needs &0, A6 TSI BIFRAT AT )
O No, it needs improvement (A1, &9 GH© HIBTH)

O Not Applicable (TG )

Do you feel the current training program is too strenuous or challenging for you?
(ST {5 TSN AREF (ATNT SANE Gy L F(o A Bl N
FLEN?)

(O Yes, too challenging (2T, 43 BT &s)
(O No, just right (11, {53 f3)
O No, not challenging enough (=1, TCAE BICeI & )

Tick the physical fitness issue that you think has been caused by the training

program. (C312 STsed *JIFP RGNS ST fecs f5F M a1 sr=ifq N seaw
AR (HISTTNG FIACY ROACR )

86|Page
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IViuscular injuries (LM=119 NIN\2)

High blood pressure or heart disease (be I M JINCDT)

Dehydration (HTfa={=5en)

Respiratory problems (515 8)

Nutrition deficiencies (*’,[@?I ?ﬂﬁ%)

Stress-related issues (8 SIS AN

Lack of rest (R¥ITNE Sw)

Back pain, neck pain and others (r‘;'iﬁi I, |WIO 1T <8 SNIT))
Insufficient sleep (@'"ﬁﬁ%‘{ﬂ)

Eye strain (55F SIfeT57)

None ((FIHGZR )

O0000000000C

Questions Related to Mental Health (ﬂﬁﬁﬁf WW’%’F@ ha )

Have you experienced any stress or anxiety related to your technical training
program? (ST {5 WAV AY[S9S AR (ATATTN ALY FATPS (FI BI9Y
1 GlR9 WHoJ BFATRN?)

(O Yes (=)
(O No (=

Do you feel your training program has negatively impacted your mental health?
(SNATN TSI (T AN AR (AT AN WA HP FIZIP
(OB Holfdo FER?)

(O VYes, to a great extent (T, SABISTH)
(O Yes, to some extent (T, [FRGI =(13)

(O No, not at all (4% =)
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Do you feel that ICT training has improved your thinking capacity? (S« <5 W
HAY (T HRAG AREFY WA (5B FAH VOl GNO HLACR?)

O Yes ()
O No (A
O Not Sure (5@ )

Have you felt overwhelmed by the workload and demands of the technical training
program? (SIATW {6 FIGE 5197 A8 AY[S 91O AR (AN BIFRATE =11
e @9 FEama?)

(O Yes, frequently (=7, 9 9)

(O Yes, occasionally (1, WITA W)

(O No, not at all (4R =)

Have you noticed any changes in your mood or behavior since beginning the
technical training program? (\?ﬁf@% HAMRF FILFN WF FAR A (ATF WA
P SHNTF (TGS A WHAC (AT A ISV 1567 BATZN?)

O Yes, | am more irritable or moody (=7, ST I fABRIE ‘%I@]
O Yes, | am more anxious or nervous (21, ST (@ @2 A1 &™)

[

(O No, I have not noticed any changes (T, ST (BICAT AR o555 BIAI)

Do you feel that you have sufficient resources or support for addressing mental
health concerns related to the training program? (S 6 VTN FI (T ARF
CATATNE Y S=ATFS NRTE Fr8T IS BRIl ST FAE Gy
SN BICR AT T 1 TN 00R?)

O Yes, | have been provided with ample resources and support (’\"ST WP AT
AR QR RO AHIN PN AACR)

O No, | have not been provided with sufficient resources or support (I, STNICRE ‘g@‘[ﬁf) age

SR AT WSBTSRAT (23T 551 an



o | P70 N YITEN YT WD N RNETY)

Have you ever felt isolated or unsupported during your technical training program?
(SHN fF FYNS WAV AYGF91S AREFY (ATATNI TN fIfTed I WAoo

WNO] FLIRA?)

(O VYes, frequently (T, ¥ ¥)
(O VYes, occasionally (¥, WITI W)

(O No, not at all (43w =)

Have you ever sought professional help or counseling for mental health concerns
related to your technical training program? (S & LN AN AYfF NS
AR (ATATTNF S TAFS WA F1ZY SRR Gy (HFITRIF SR A
A (BTITRA?)

O Yes, | have sought professional help or counseling (7, ST (AR SIS Al
BT (HTHR)

O No, | have not sought professional help or counseling (1, S (PP SIS QT
BIGfeTe BIR)

Questions Related to Language Barriers Problems (‘\OTI1T9 WWC‘TW
FAUAI-ALHIS AN)

Do you face difficulties in understanding technical terms in English language?

(ST 2TRANG O AY[G91S AR JATS ST STYL?)

(O VYes, frequently (7, I ¥=)
(O Sometimes (T W)

O Rarely (FHIS)
(O Never (Y29
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Have you faced any communication gap with your trainer because of the English
language barrier? (33T GINIA ILF BT WA fF SMANF AREFCIF S

CITMTITCSI ST SPYA =RCACZA?)

O Yes, frequently (=, T8 %)
(O Sometimes (T NIT)
O Rarely (FHIHS)

O Never (F4~2)

Do you feel confident in asking questions related to technical concepts in English
language during the training sessions? (S & AFEFCTL ST 209G O
GT® YN STAE® 2% O Fare WS (@18 FEw?)

O Yes, always (3 1)
(O Sometimes (T )
(O Rarely (FHIMY)
(O Never (442 )

Do you think training materials should be provided in both Bengali and English
languages? (S [ NN BN 181 8 2(AG SO OIATHR AFER(TH GHBLY

STIAIR B BiHw?)

O Yes ()
O No (=)
O No preference ((FIN AGH (N3)

Do you prefer learning technical terms in Bengali or English language? (@T‘Nﬁﬁﬁ
IS A1 2<TANG O AY[G51® K FU0O ARY BEN?)

(O Bengali (1<) 9 |Page



(O English (A )
(O No preference ((FN AZ™ (%)

Questions Related to Course Assessment (ﬁsﬁf WW% ax)

—

Rate the different aspects of course in a scale of 1-5 (3-¢ (%< [Rfo i (J6

)

Pre-training
Preparation

(2AT<p-ff*PEer
1fo)

Course Structure

(CRTCHI BT

Course Contents
((SRIE]

IEEBEE:)

Delivery Quality
(C(5|-=_:I\'ol|€l.

\BTAT)

Duration

(TNFPI<T)
Trainer (%)

Support Team

(3ATCTG o)

Environment

QIEEL)!

Accessibility of
Information
(oty5g
SCEITT)

1(499)

ON PO BN BOS IO

O

2 (73)

O O O O O

O

3 (o)

OF PO RON BN B0

O

4 (5T9)

G FON FON BSOS SRR |0

O

5 (T5)

O

O FON BOR 50
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Usage of Games
e od N o I T e I o ]
Expected

i O O O O O
peITRpeT)

Learning

Experience

priss ® O O ® O
wfoeeel)

W™, 0 0 o o o

Give your feedback regarding the course. Please write in English. Your feedback
will only be used for research purposes. (I3 ST WHANE TONS |
W2-AEF 2GS TN | SN VOIS SN SIFN SR IR T
2({)

Your answer

Never submit passwords through Google Forms.

This content is neither created nor endorsed by Google. Report Abuse - Terms of Service - Privacy Policy

Google Forms
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B o sise mmaemm Srmome 2o 0 % © © o ¢

Questions  Responses  Settings

Semion 10of4

R0 fOf S 20 oM AT TR <
09
Targeted Objectives (T.‘m"ifm SR

Objective-1: Design research plan by analyzing global trends in research fields aligned with NACTAR
(BTATTT-1: NACTAR-GF ST Se T ST C5FLa 4@t o=erer f{Rrergs 302 sn=wen fisg=n

nEged®e

You can fill this form in either Bangla or English. However, English is preferred. (‘ﬂT“fﬁ Rk v (i 1 -
LGS R IO ANI | OF AT WAMGHE (ST 267

Each response will take about 5-10 minutes max to complete. So, please take 5-10 minutes in hand hefore
starting to fill this form. (XfSfB @231 5%y TS TS ¢-So FANE STHT 9| S[ware, 92 THC =31
A T AFAT FE ¢-So TG 206 A=)

Your Name (S99 =) *

Short answer text

111 8

Your Email (STT™HTE 2-(34)

This will be kept confidential and will only be used to contact you if needed. (ﬂﬁ CoN== YT =2 A9 ATAMGAH
RO WEETE ST ST CRIATCRTS P00 19209 41 =20T1)

Short answer text 0

Your Phone Number (SIIH{Td (B[ 94)

This will be kept confidential and will only be used to contact you if needed. This field is optional. (é]]% LM
Y TR 2, ATAG Z0ET SEATF I FY SIS FA0 IR T4 =01 46 FFR1)

nE B

Short answer text

Your Division (W[Wﬁblﬂ) » o
1. Barisal (IF*1)
2. Chittagong (GGATY)

3. Dhaka (BI<FT)

NG RE

4. Khulna (4=T=T)
5. Mymensingh (TTTRI923)
6. Rajshahi (TG 93|Page



7. Rangpur (32%d)

8. Sylhet (PTeTB)

111 2 5

What is the name of your company or Institution? (ST (I 1SS 1 572)

Short answer text

Your Designation (SIS BNfd)
If you're a student, type: Student (Wf“’ﬁ'ﬂﬁﬁ’ﬂ%m ATFA, ﬁ‘rﬁz Student)

Short answer text

111 Y

Your Age (SN« 937)
Example: 26

Short answer text

Your Highest Educational Qualification (SII*«1g AT *F15re CA19173T)
1. JSC or equivalent (CGI A1 W)

2. SSC or equivalent (G551 <1 STSTT)

nEe -

3. HSC or equivalent (25455 21 STTI)
4. B.Sc. or equivalent (ﬁ.ﬂ?ﬁ[?ﬂ STTH)

5. M.Sc. or equivalent (ISNA%(H 91 TINW)
6. Ph.D. or equivalent (f4%5fE a1 STra=

7. Post-Doc. or equivalent ((S5G GELEG 91 FIW)

111 T Y

Your First Job Year (SII®[ATF H2 51FHE9 I%4)
Example: 2010

Short answer text

Your Monthly Income In Taka (GBI ST#1A14 e 1) Tr

This field is optional and confidential. This will only be used for the purpose of predicting trends in ICT market. (&)
(4% CFaft IfFeF 933 (NA1T1 AT SYATT WEHT AGNIF 21T ST ST II2F Fa Q1)
(I3}

Short answer text 94 | P % €




Your Gender (@T"‘Wﬁﬁ"ﬁ)
1. Male (34zF9)
2. Female (WfZem)

3. Others (SIW1AI)

After section 1 Continue to next section -

HC R

SRNGGe-Y/©: WIEHT T2 B J98 WFF

>4

Description (optional)

How much do you know about the following technologies? (ﬁmﬁ% S ST WIHIE SBT
fazmor)

1| 2 S =

Excellent (598... Very Good (¥9.. Good (&I) Weak (747)  No previous kn..
Mobile Phone (...
Computer (...

Internet (Z76T4... o

Fixed Telephon...

nE B

What is the source of your Internet Connection? (SII¥HIE RGN @Qﬂ\%‘?]
BTCL Broadband (BTCL GII)
Other Broadband (ST={11=] SGIG)
Grameenphone (C’Iﬁf “IC=RIA)
Banglalink (ﬁTQF!T%Fﬁ)
Teletalk (Cﬁﬁ'l"ﬁs)
Airtel (THETGE)
Robi (39)

‘mEa

Other...

How often do you use Mobile Phone in the common places? (STTETET G 5T S S T T 95 | Pa ge o
e

TR T TS e




LTSRS LN SOS=IH SPLHN )

Often (9T9%) Sometimes (FYNSFY..  Notatall ((NMTEZ AN

Home (CRTH)

11 O 1

Office (Yﬂlﬁ?ﬂ)

Internet Café/Telecomm...

Other Places (ST=IT+7 Z...

How often do you use Computer in the common places? (STIETE TIRNT AN 7 I T
IO I FEN?)

Often (2TTZ) Sometimes (FUNS FL.,  Notatall (CHZ )

111 Y

Home (=)

Office (Giﬁ]_ﬁ)

Internet Café/Telecomm...

Other Places (SI+ITHT F]...

How often do you use Internet in the common places? (STIETAS TIFST W T© T T+ SCRAG
TR FEY)

nEpe s

Often (2T9Z) Sometimes (FUYFSFL..  Notat all ((IMBE )
Home (CZT3)
Office (‘ﬁlﬁ_'-*ﬂ)
Internet Café/Telecomm...

Other Places (SI=1IT-7 ...

‘mE e

After section 2 Continue to next section -

Section 3 of 4

TRAGG-2/0: SEHG TI=LT T

<

Description (optional)

Please give an assessment of your personal trend for the use of ICT over the past 4 years. (STJ3=

B S 4 IRLA WG IR GT SR BG5S AT 16 Terae )

111

Increase ((ITOLT) Decrease (FTU(R) Constant (¥ T =7.. 96 | Pa ge



Mobile Phone Usage (...

Computer Usage @@f
Internet Usage (27BI4TH... Tr
J
Fixed Telephone Usage (...
]
=
| |
How much maoney do you spend on Computer, Mobile Phone and Internet per month? (ET"TE\T offs
T FEAOOIR, (AR (FIH A7 ZBATAIG T BIFT 46 FLAN?)
Example: 3000
Short answer text
Tr
[
How many hours do you spend on Computer, Mobile Phone and Internet per week? (WTWR‘&%
SIITZ FEABOIF, (NI (FI 3 ZBIACACE F© T70 ST I FLAN?) =
=
Short answer text =
Please give your opinion if the cost of the following technologies should increase, decrease or be
constant. (W% FTA WA TOTNS M, RIS eriferefem 435 I, 207 1 &3 =8
ST )
Cost should increase (4. Cost should decrease (... Cost should be constan... T
L]
Mobile Phane (CITAT=Z4T ..
&=
Computer @Fﬁ@ﬁﬁ) =
=
Internet (XGTALAG)
Fixed Telephone ((Bf#...
After section 3 Continue to next section -
Tr
(J
&
AGTe-0/ 08 wRfSiEa spr-sifar @ St ey ¥ 3 =
Description (optional) . .
What are the main problems of ICT in the context of Bangladesh? (JUSETTRT=IA (2ARITE SO
T e & 2)
Lack of Govt. spending on ICT (STXGrS SRR AT WreR) Tr
1 mals nf adamiiaba fmiantmeant (Orstror SHETsTr o tren 97 | P E:g 7



Labn W dUSLUdLE IHVEDSUTISTIL | TS 1IN TG TN 02N )

Lack of infrastructure (STIHTIITIE WelF)

m e

Lack of Research & Development (SITIE°N & BHIAT WS[F)
Inadequate capacity of services ("Tﬁtﬂmu"fﬁl@;mﬂv )

Slow speed of the services ({37979 =24 5®)

Interrupt/disconnection of services (ﬂﬁﬁ?ﬁ fy/sTeransy ﬁﬁﬁl‘)

Tr
High costs of offering services (CST3T {HITNE 086 UF6)
L]
Lack of networks ((G8TTET WS
&
Uncertainty related to investment in ICT (SESGCS RTINS 3 EFTE WN=6TwN) =
Interrupt of electricity supply (ﬁ‘m STz ffee)
Low quality/efficiency of the services (“fﬁmﬁ'ﬁ BT/ R
Lack of technical skills (&@j@ﬂ@ WOl Wweld)
Lack of awareness of the importance of ICT in the new economy (<'g4 wrfRifore wEHGT wey 7. Tr
High spread of electronic illiteracy {%Mdﬂ.L;T:ICh BRG] TT’:TEE]%TB‘I?I) &)
High spread of poverty (WIfATETa B85 (Fwm@) 3
=
Other...
Assess how much Internet is important for following fields. (ﬁﬁ%@l\s G G 36T
T WFFH O YN FEF )
Unimportant (&3,  Slightly Important ... Moderately Import... Extremely Importa...
Tr
For Studying ("=I47... &
For researching (... (3]
=
=
For network and c...
For finding a job (...
For participation in...
For social and wor...
Tr
For encouraging a... |;|
&
=
=

Which of the following problems are evident in internet usage? (2 GIIING I CF L faTea
(I T 24F67)

Problem of access to scientific and technical information for creation and transfer of knowledge (%819 3.0 & | Pa ge



Lack of enthusiasm for electronic publications (i‘t?ﬁ?m:'ﬁﬁ SIFPIIE T S HAEE o)
Risk of spread of electronic piracy (ST R 3R B 6T o 3F)
Difficulty of overcoming the problem of high costs paid for using information (S TIZMII T AHG ...

Lack of access to credit cards and lack of security in their use (Cd?ﬁ:'@ G SCHC WS[ J98 OAA .

NG

Lack of or inadequate regular budget adequate for universities libraries to pay for access to scientific, tec...
Gap (related to training and financial ability to communicate) between those who own and those who do ...
Lack of assessment policies and evaluation programs W% e Wﬁfﬁiﬁﬁm

Limited and lack of modern available references (ﬁ?ﬁ@ RIEH Yﬁ!ﬁjﬁﬁ ST (TPLACTE Wod)

Poor or lack of services offered to users W@W‘d M3 WW}

High costs of acquiring licenses for access to electronic libraries for individuals and institutions (3'!1:@ d..

Creation of isolation for illiterate who do not know how to use the internet (fNasFaTwa Gy Rz 5ifE .

‘mE e

Difficulties of preventing programs of spy and spread of viruses (B%bd ﬁfﬁft\? A7 TRATA FAwF 4.
Increase worry of institutions of waste of working time of their workers on internet, personal e-mail and u...
Increase demand for technical and engineering education related to ICT (@ﬁﬁlﬁﬂ“’fﬁﬁﬂﬂﬁﬁﬁ 8.
Lack of the required technical skills (m W@WW

Difficulty of distinction between original and not original documents and risk for users to use wrong unrel...

Other..

‘mE o

If you participate in a training course, which parts of the course you think should be assessed?
(SN 17 BTG 2R (T S 3rZe FLA, OTECET (P (T 3 JeATT FAT1 GoS
T A T FIA?)

Teaching Method Assessment (PR o IEITEA)

Instructor Assessment (ﬁﬁ%m

Course Materials Assessment (CFI5 B39 T

Student Engagement and Involvement Assessment (ﬁ‘fﬁfﬁfﬁmm

Course Structure Assessment (ﬁﬂ?f SEIFGIE JATE)

Course Outcomes Definition Assessment (TS a1 37581 YETITH)

111 2 0 = O 3

Examination Process Assessment ("@“ﬁﬂ‘sﬁ ﬁ%ﬂTWﬂﬂ)

Support Team Assessment (W‘II‘?IW%‘S FITE)

9 |Page



Curriculum Vitae of Principal Researcher
(Prof. Md. Rabiul Islam, Ph.D.)

Contact Address :

Prof. Md. Rabiul Islam, Ph.D.
Department of Computer Science & Engineering (CSE)

Rajshahi University of Engineering & Technology (RUET)
Rajshahi-6204, Bangladesh.

Mobile: +8801715418938, +8801622860185

Phone : +88-0721-750838 (Office), +88-0247-810123

Fax

. +88-0721-750838 (Office)

E-mail : rabiul_cse@cse.ruet.ac.bd

Objectives

To prove me as a quick learner and highly energetic person to face any challenge for the development of
research and teaching-learning environment in education and IT industry.

Employment Record

Full Time Effective Teaching Experience:

Name of Organization Job Period Total
Post Description length
P From To J
Dept. of Computer Science &
Professor | Engineering, Rajshahi University of : 30June | Tillto
Lo Teaching -
(Grade-2) Engineering & Technology, 2019 date
Bangladesh.
orof Dept. of Computer Science &
rofessor ineeri i i Universi
Englnee_rlng, _Rajshahl University of Teaching 30 June 29 June 04 Year
(Grade-3) Engineering & Technology, 2015 2019
Bangladesh.
Dept. of Computer Science &
: . . Lo 02 Year 0
Associate | Engineering, Rajshahi University of . 02 June | 29 June
L Teaching Months and
Professor Engineering & Technology, 2013 2015
27 Days
Bangladesh.
Dept. of Computer Science &
Assistant | Engineering, Rajshahi University of . 25 August | 01 June 04 Year 09
.Y Teaching Months and
Professor Engineering &Technology, 2008 2013
07 Days
Bangladesh.
Lecturer Dept. of Computer Science & Teaching 09 Nov. | 24 Aug. | 03 Years 09
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Engineering, Rajshahi University of 2004 2008 | Months and
Engineering & Technology, 15 Days
Bangladesh.
Part Time Teaching Experience:
Name of Organization Job Period Total
Post Description length
P From To 9
Dept. of Computer science &
Engineering, Bangladesh Army
University of Engineering & Technology Teaching
(BAUET), Nator, Bangladesh (Working
Dept. of Computer Science and with the
Engineering, Daffodil International mentioned
University (DIU), Dhaka, Bangladesh. | Universities | jyne Till to
Professor with -
Dept. of Computer Science and Various 2015 Date
Engineering, Varendra University, academic
Rajshahi, Bangladesh. activities of
Dept. of Computer Science and different
Engineering, North Bengal International times)
University (NBIU), Rajshahi,
Bangladesh.
Associate | IT courses, Bangladesh Police Academy, Teachin July Till to
Professor Sardah, Rajshahi, Bangladesh. g 2012 Date
Dept. of Computer Science &
Assistant | Engineering, University of Information : January June
. Teaching -
Professor Technology and Sciences (UITS), 2009 2011
Rajshahi, Bangladesh.
Assistant Dept. of susm_ess Administration, _ July Dec.
Professor Northern University Bangladesh (NUB), | Teaching -
Rajshahi, Bangladesh. 2009 2009
Dept. of Computer Science &
Assistant | Engineering, Ahsanullah University of : January | Dec.
. Teaching -
Professor Science & Technology (AUST), 2007 2010
Rajshahi, Bangladesh.
Dept. of Law, Northern University January Dec.
Lecturer Bangladesh (NUB), Rajshahi, Teaching -
Bangladesh. 2005 2006
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Research Papers

(Please see the additional sheet (From 42 to 57) for detail: Paper in (A) Journals = 66, (B) Conference
Proceedings = 52, (C) Workshop = 01 and (D) Books = 05; Total = 124)

Research Interests

Artificial Intelligence, Machine Learning, System Development, Software Design, Cyber Security
Biomedical Engineering, Biometric Security and Pattern Recognition.

Special Training Received

1. | CISCO Certified Network Associate (CCNA) instructor training (Four semester long course) from
Bangladesh University of Engineering and Technology (BUET), Bangladesh at 2009.

2. | Information Technology Engineers Examination (ITEE) Training of Trainers (TOT) from 08
March 2014 to 13 March 2014, organized by Information Technology Promotion Agency (IPA),
Japan through Bangladesh IT-engineers Examination Center, Ministry of Information and
Communication Technology.

3. | Refresher Training Course on Information Technology Engineers Examination (ITEE) from 08
August 2015 to 09 August 2015, organized by Information Technology Promotion Agency
(IPA), Japan through Bangladesh IT-engineers Examination Center, Ministry of Information and
Communication Technology.

4. | CISCO CCNA Security (CCNAS) instructor training from American International University
Bangladesh (AIUB) at 2015.

5. | Outcome Based Education (OBE) training at Institute of Engineers (IEB) organized by Board of
Accreditation for Engineering and Technical Education (BAETE), 20109.

6. | CISCO APIC-EMinstructor training of Network Programmability with Python from American
International University Bangladesh (AIUB) at 2020.

List of Working Projects

1. | Project Title: “Feature Fusion Based Audio-Only Person Identification System using
Genetic Algorithm”

Allowed Amount: 200000 BDT (Two lac taka)
Sponsored By: University Grand Commission (UGC), Bangladesh in 2010-2011 financial year.

2. | Project Title: “Improvement of Noise Robust Speaker Recognition System using GA-HMM
based Hybrid Techniques”

Allowed Amount: 100000 BDT (One lac taka)
Sponsored By: University Grand Commission (UGC), Bangladesh in 2009-2010 financial year.

3. | Project Title: “Evolutionary Approach of Multimodal Biometric Authentication System Using
Hybrid Techniques”
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Allowed Amount: 100000 BDT (One lac taka)
Sponsored By: University Grand Commission (UGC), Bangladesh in 2008-2009 financial year.

Important Administrative Activities

1. | Legal Main Contract (LMC), CISCO Network Academy at Rajshahi University of
Engineering & Technology, Bangladesh from 08 May, 2012 to 07 May, 2013, from 15 April,
2015 to 14 April, 2016 and from 06 June, 2020 to 05 June, 2021.

2. | Head, Department of Electronics & Telecommunication Engineering (ETE), at Rajshahi
University of Engineering & Technology (RUET) from 27 September, 2015 to 01 July,
2017.

3. | Head, Department of Computer Science & Engineering (CSE), at Rajshahi University of
Engineering & Technology (RUET) from 02 July, 2017 to 01 July, 2019.

4. | Chairman of SA Committee, Institutional Quality Control Cell (IQAC) for the Dept. of
Computer Science & Engineering at Rajshahi University of Engineering & Technology
(RUET) from September, 2017 to September, 2018.

Other Administrative Activities

1. | Acted as a Member of Academic Council of Rajshahi University of Engineering & Technology,
Bangladesh from 02 June 2013 to till date.

2. | Acted as a Member of Disciplinary Committee of Rajshahi University of Engineering &
Technology, Bangladesh from 27 September 2015 to 01 July, 2020.

3. | Acted as a Member of Committee of Advance Study and Research (CASR) of Rajshahi
University of Engineering & Technology, Bangladesh from 02 July 2017 to 01 July, 2019.

4. | Acted as a Member of Central Library Management Committee at Rajshahi University of
Engineering & Technology, Bangladesh.

5. | Acted as Member for the Result Processing Committee of B.Sc. Admission Test 2011,2016,
2017 and 2018 of Rajshahi University of Engineering & Technology, Bangladesh.

6. | Acted as Member for the Technical (Online Registration) Committee of B.Sc. Admission Test
2012, 2013, 2014, 2015 and 2019 of Rajshahi University of Engineering & Technology,
Bangladesh.

7. | Acted as Member for the Wi-Fi Security Management Committee of Rajshahi University of
Engineering & Technology, Bangladesh.

8. | Acted as Member Secretary for the Registration and Information Publishing Sub-committee of
4™ Convocation 2013 of Rajshahi University of Engineering & Technology, Bangladesh.

9. | Acted as Member of the RegistrationSub-committee of 5" Convocation 2019 of Rajshahi
University of Engineering & Technology, Bangladesh.

10. | Acted as Member for Employees Job Rules Up gradation Committee of Rajshahi University of
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Engineering & Technology, Bangladesh.

11. | In-charge of Seminar Library of the Department of Computer Science & Engineering at Rajshahi
University of Engineering & Technology, Bangladesh from 15 February, 2007 to 30 June, 2017.

12. | Chairman of Preparing the Ordinance of CISCO Networking Academy, Rajshahi University of
Engineering & Technology, Bangladesh, 2014.

13. | Member, PABX Management and Development Committee of Rajshahi University of
Engineering & Technology, 2015.

14. | Executive Member of RUET Computer Center Direction, Website and Internet Management
Committee from 04 May, 2015 to 30 June, 2017.

15. | Member of Higher Education Evaluation Committee of Rajshahi University of Engineering &
Technology, Bangladesh from 06 June, 2015 to 30 June, 2020.

16. | Member of Board of Governance of Institute of Information and Communication Technology
(IICT) at Rajshahi University of Engineering & Technology, Bangladesh from 25 April, 2018 to
till date.

17. | Member of Board of Governance of National Training Academy for Computer Training and
Research (NACTAR), Bangladesh from 2019 to till date.

Additional Administrative Activities

1. | Acted as a Member of the Specification committee of TSCOTEC to establish the IT Forensic
Laboratory at Bangladesh Police Academy, Sardah, 2011.

2. | Acted as a member to establish the Laboratory of Cyber Crime at Bangladesh Police Academy,
Sardah, 2012.

3. | Acted as a Member to measure the performance of work station of IT branch of Forensic
Laboratory at Bangladesh Police Academy, Sardah, 2013.

4. | Acted as a Member of the TSP, Evaluation Committee of TSCOTEC 2014 for the Modernization
of Bangladesh Police Academy (Revised) at Bangladesh Police Academy, Sardah.

5. | Acted as a member for the establishment of IT Centre at Bangladesh Police Academy, Sardah,
2018.

6. | Member of 10T Lab specification committee, Bangabandhu Sheikh Mujib Hi-Tech Park in
Rajshahi under the supervision of Bangladesh Hi-Tech Park Authority (BHTPA) at 2018.

Additional Academic Activities

1. | Acted as an Instructor of Local Academy, CISCO Network Academy Program, Rajshahi
University of Engineering & Technology, Bangladesh from April, 2009 to till now.

2. | Acted as Member of Undergraduate and Postgraduate Academic Ordinance, Rajshahi University
of Engineering & Technology, Bangladesh.

3. | Acted as Coordinator of CSE Fest 2012, Organized by the Dept. of Computer Science &

Engineering, Rajshahi University of Engineering & Technology, Bangladesh.
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Acted as a Chairman for the Post Graduate Syllabus Committee of the Department of Computer
Science & Engineering at Rajshahi University of Engineering & Technology, Bangladesh.

Member of Subeditorial Committee, Journal of Engineering and Applied Science (JEAS),
Organized by Rajshahi University of Engineering & Technology, Bangladesh.

Acted as Technical Secretary of International Conference on Electrical, Computer and
Telecommunication Engineering 2012 (ICECTE 2012), organized by Rajshahi University of
Engineering & Technology, Bangladesh.

Member of the Academic Council at Rajshahi University of Engineeing& Technology,
Bangladesh.

Member of the Dean’s Committee, Faculty of Electrical & Electronic Engineering at Rajshahi
University of Engineering & Technology, Bangladesh.

Course Coordinator, Post Graduate (M.Sc. and Ph.D.) program of the Department of Computer
Science & Engineering, Rajshahi University of Engineering & Technology, Bangladesh from 02
November, 2013 to 11 October, 2015.

10.

Conduct three days workshop for the certification of Fundamentals of Engineers (FE),
Information Technology Engineers Examination (ITEE) at University of Rajshahi, October,
2014.

11.

Chairman of Proposal writing Committee for the “Development of Infrastructure Facilities of the
Institute of Information & Communication Technology (IICT)” and “Development of
Infrastructure Facilities of the Electronic & Computer Engineering (ECE)” under the faculty of
Electrical and Computer Engineering at Rajshahi University of Engineering & Technology.

12.

Acted as a Member for the Graduate Syllabus Committee of the Department of Electrical
&Computer Engineering at Rajshahi University of Engineering & Technology, Bangladesh.

13.

Chairman of Technical Program Committee of National Collegiate Programming Contest
(NCPC 2105), Organized by the Dept. of Computer Science & Engineering, Rajshahi University
of Engineering & Technology, Bangladesh.

14.

Member, Organization Committee of the International Conference on Electrical & Electronic
Engineering (ICAEE 2015), Organized by the Dept. of Electrical & Electronic Engineering at
Rajshahi University of Engineering & Technology, Bangladesh.

15.

External Member for the Undergraduate and Post Graduate Syllabus Committee of the
Department of Computer Science & Engineering at University of Rajshahi (RU), Bangladesh
from 2017 to till date.

16.

Member of Lecturer and Assistant Professor Selection Committee of the Dept. of Computer
Science & Engineering (CSE) and Dept. of Electronics & Telecommunication Engineering
(ETE) at Rajshahi University of Engineering & Technology (RUET).

17.

Member of Lecturer Selection Committee of the Dept. of Computer Science & Engineering
(CSE) of Varendra University (VU), North Bengal International University (NBIU) and Pundra
University of Science & Technology (PUST) at Bangladesh.

18.

External Peer Reviewer (Subject Matter Expert) for Self Assessment activities and Self
Assessment Report of the Faculty of Computer Science and Engineering at Hajee Mohammad
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Danesh Science and Technology University,Bangladesh, 2018.

19.

Acted as Co-Chair of International Conference on Electrical, Computer and Telecommunication
Engineering 2019 (ICECTE 2019), organized by Rajshahi University of Engineering &
Technology, Bangladesh.

20.

Conduct a Software Management Training Program at Bangladesh Police Academy, Sardah,
Bangladesh from 21 March, 2021 to 31 March, 2021.

Other Academic Activities

Develop a concept paper under the title of “Establishment of IT Center at Bangladesh Police
Academy to fulfill the Vision 2021 in Digital Bangladesh™” as per declaration of the joint
statement issued during the visit of the Honorable Prime Minister Dr. Manmohan Singh’s,
referenced by the High Commission of India in Dhaka, Note Verbale No. DAC/Pol/103/1/2012
(111) dated on 11 April, 2012.

Acted as Invited Guest Speaker for the courses of “Bioinformatics” and “Computer Forensics” at
Bangladesh Police Academy, Sardah in 2013 and 2014 respectively.

Acted as Invited Guest Speaker for the IT Training courses of ASP level at Bangladesh Police
Academy, Sardah from 2019 to 2020.

Expert Member of Ph.D./M.Phil Degree Awarding Committee

SI. No. Thesis Topic Degree Awarded Date

Person Identification using Gait Biometric with
. . Ph.D. February, 2021
Challenging Clothing and Speed Cofactors y

Machine Learning and Bioinformatics Models to
Identify the Genetic Link of Neurological Diseases M.Phill June, 2021
Associated with the Causal Risk Factors

M.Sc. Degree Awarded

Sl.

No Thesis Topic Awarded Date
1. Face Recognition System using Bayesian Fusion Method July, 20127
5 Epileptic Seizure Detection and Classmcatlon_ using Support Vector Machine May, 2019

from Scalp EEG Signal
3 Efficient Subspace Detection using a Statistical Information Measure for May, 2019
Hyperspectral Image
4. Masked Face Recognition using Convolutional Neural Network January, 2020
5 Iris-Pupil Thickness baseq Blometrlc_ A_pproach fpr Determining Age Group October, 2020
using Data Mining Technique
6. Classification of Twitter Data using Machine Learning Approach October, 2020
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Privacy Preserving in Serial Data Publishing November, 2021

Deep Convolutional Neural Network Based Medical Image Processing December, 2021

Certifications

Instructor Trainer of CISCO Certified Network Associate (CCNA)

Master Trainer on Information Technology Engineers Examination (ITEE)

Instructor Trainer of CISCO CCNA Security (CCNAS)

Instructor Training of Network Programmability with CISCO APIC-EM

Professional Awards

Instructor Excellence Award: Advanced level instructor excellence and lasting contribution to
the CISCO Networking Academy program at 2016

Instructor Years of Service: 10 years active participation and service in the CISCO
Networking Academy program at 2018

Instructor Excellence Award: Advanced level instructor excellence and lasting contribution to
the CISCO Networking Academy program at 2018

Online Certifications Courses

Cloud Computing Basics, Skillsoft courses from Association of Computing Machinery (ACM).

Enterprise Data and Cloud Interaction, Skillsoft courses from Association of Computing
Machinery (ACM).

Agile with Atalassian Jira which is authorized by Atlassian and offered through Coursera at
2020

Participation of Workshop and Seminar

Workshop on Prospects andProblems of Mobile and Land Phones in Bangladesh, Independent
University, Bangladesh, 08 December, 2005, Dhaka, Bangladesh.

Workshop on Algorithms and Computation 2012, Bangladesh University of Engineering and
Technology, 15-17 February, 2012.

Workshop on Wireless Network and Communication (WNC), Department of Computer Science
& Engineering, Bangladesh University of Engineering and Technology, 16 March 2013, Dhaka,
Bangladesh.

Proposal Writing Workshop of 2" Round AFI HEQEP, 2011 and 3" Round AFI HEQEP, 2014
at Rajshahi University.

Attended of the CISCO Network Academy Instructor Conference of May, 2014 and August,
2015 at American International University Bangladesh.
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Participate as a session chair of ICECTE 2012, ICCIE 2015, ICAME2 2016, ICECTE 2016,
ICEEE 2017, ICAME2 2018, ICECTE 2019.

Workshop of Institutional Quality Control Cell (IQAC) at Rajshahi University of Engineering &
Technology (RUET), 2019 and 2020.

Professional Membership and Reviewers

Member, Institution of Engineers Bangladesh (IEB). (Member No.: M-21546).

Professional Membership, Association of Computing Machinery (ACM). (Member No.: M-
5510719).

Membership of IEEE. (Member No.: 94286929).

Acted as a reviewer of the journal of IJCA, IJCSI, 1JCSIS, Journal of Computing, 1JDM (World
Scientific journal), IET Image Processing, IEE Access and IET Biometrics.

Acted as a reviewer of the conference of ICECTE 2012, EICT 2013, ICMEIE 2015, ICEEE
2015, ICCIE 2015, IC4ME2 2016, ICECTE 2016, IC4ME?2 2018, BIM 2021.
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A: Journals

A. S. M Sohail, B. Mondal, Md. Rabiul Islam and M. A. Motallib, “An
Approach to Improve the Recognition Efficiency of Face Recognition
Techniques by Increasing Sustainability to Rotation and Noise”, Computer
Science and Engineering Research Journal, Chittagong University of
Engineering &Technology, Bangladesh, Volume 2, pp. 18-24, 2004, ISSN:
1990-4010.

Md. Rabiul Islam and Md. Shahid Uz Zaman, “Improvement of Existing
Real Time Human Iris Recognition System Introducing Sustainability of
Rotation and Noise Distortion”, Journal of Computer Science, IBAIS
University Bangladesh, Volume 1, Number 2, pp. 25-30, December 2007,
ISSN: 1994-6244.

Md. Rabiul Islam, Md. Shahid Uz Zaman, and Md. Ruhul Amin,
“Genetically Optimized HMM for Speaker Identification”, International
Journal of Engineering and Technology (IJET), G-Sciencelmplementation &
Publication, Volume 5, Issue 1, pp. 188-192, March 2008, ISSN: 1812-7711
(Print version), 1816-1383 (CD Version).

Md. Rabiul Islam, Md. Fayzur Rahman and M. Abdul Goffar Khan,”An
Approach to Implement the Multicast Multi-Constrained Routing based
on Genetic Algorithm”,Bangladesh Research Publications (BRP) Journal,
Volume 1, Issue 1, pp. 101-112, April-June 2008, ISSN: 1998-2003.

M. Abdul Goffar Khan, Md. Rabiul Islam and Md. Fayzur Rahman,
“Personal Computer based Precision Industrial Temperature Monitor and
Control Scheme”, Bangladesh Research Publications (BRP) Journal, Volume 1,
Issue 1, pp. 61-73, April-June 2008, ISSN: 1998-2003.

Md. Rabiul Islam, Md. Fayzur Rahman and Md. Shahid Uz Zaman,
“Speaker Identification based on Artificial Neural Network, Genetic
Algorithm and Discrete Hidden Markov Model”, International Journal of
Engineering and Technology (IJET), G-Sciencelmplementation & Publication,
Volume 5, Issue 2, pp. 275-280, June 2008, ISSN: 1812-7711 (Print version),
1816-1383 (CD Version).

Md. Rabiul Islam, M. Abdul Goffar Khanand Md. Fayzur Rahman, “Mullti-
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11.

12.

13.

14.

15.

16.

Variable and Multi-Level Industrial Process Control using Fuzzy Logic
Controller”,Bangladesh Research Publications (BRP) Journal, Volume 1, Issue 2,
pp- 144-155, July-August 2008, ISSN: 1998-2003.

M. Abdul Goffar Khan, Md. Rabiul Islam and Md. Fayzur Rahman,
“Computer Aided Advanced Industrial Motor Protection Scheme”,
Southeast University Journal of Science & Engineering (SEUJSE), Volume 2,
Number 2, pp. 56-63, December 2008, ISSN: 1999-1630.

Md. Rabiul Islam and Md. Fayzur Rahman, “Codebook Design Method for
Noise Robust Speaker Identification based on Genetic Algorithm”,
International Journal of Computer Science and Information Security
(IJCSIS), Volume 4, Number 1, pp. 131-135, August 2009, ISSN 1947 5500.

Md. Rabiul Islam and Md. Fayzur Rahman, “Improvement of Text
Dependent Speaker Identification System using Neuro-Genetic Hybrid
Algorithm in Office Environmental Conditions”, International Journal of
Computer Science Issues (IJCSI), Volume 1, pp. 42-47, August 2009, ISSN:
1694-0814 (Print version), 1694-0784 (Online Version).

Md. Rabiul Islam and Md. Fayzur Rahman, “Rotation Independent Face
Recognition using Neuri-Genetic Hybrid System”, Journal of Computing,
Volume 2, Issue 7, pp. 6-11, July 2010, ISSN: 2151-9617.

Md. Rabiul Islam and Md. Fayzur Rahman, “Noise Robust Speaker
Identification using PCA based Genetic Algorithm”, International Journal of
Computer Applications (I[CA), Volume 4, Number 12, pp.27-31, August 2010,
ISSN: 0975-8887.

Md. Rabiul Islam and Md. Fayzur Rahman, “Likelihood Ratio Based Score
Fusion for Audio-Visual Speaker Identification in Challenging
Environment”, International Journal of Computer Applications (IJCA), Volume
6, Number 7, pp. 6-11, September 2010, ISSN: 0975-8887.

Md. Rabiul Islam and Md. Fayzur Rahman, “Hybrid Feature and Decision
Fusion based Audio-Visual Speaker Identification in Challenging
Environment”, International Journal of Computer Applications (IJCA), Volume
9, Number 5, pp. 9-15, November 2010, ISSN: 0975-8887.

Md. Rabiul Islam and Md. Fayzur Rahman, “Performance Comparison
among Various Speech Parameterization Techniques for Speaker
Identification”, International Journal of Systems Simulation, Volume 4,
Number 2, pp. 73-78, July-December 2010, ISSN: 0975-2080.

Md. Rabiul Islam and Md. Fayzur Rahman, “Text Dependent Speaker
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18.

19.

20.

21.

22.

23.

24.

Identification System using Discrete HMM in Noise”, International Journal
of Computer Applications (I[CA), Volume 21, Number 3, pp. 7-13, May 2011,
ISSN: 0975-8887.

Md. Rabiul Islam, Md. Fayzur Rahman and Muhammad Abdul Goffar
Khan, “Improvement of the Text Dependent Speaker Identification
System using Discrete HMM with Cepstral based Features”, Daffodil
International University Journal of Science and Technology, Volume 6, Issue 2,
pp- 14-21, July 2011.

Md. Rabiul Islam and Md. Fayzur Rahman, “Feature and Decision Fusion
based Facial Recognition in Challenging Environment”, International
Journal of Computer Applications (IJCA), Special Issue on Artificial Intelligence
Techniques - Novel Approaches & Practical Applications, pp. 30-35, 2011,
ISSN: 0975-8887.

Muhammad Abdul Goffar Khan and Md. Rabiul Islam, “Simulation to
Estimate the Potential and Electric Field for Different Sphere-Sphere
Electrodes under High Voltage”, Journal of Engineering and Applied Science
(JEAS), Vol. 2, No. 1, pp. 18-23, June 2012, ISSN: 1999-530X.

Md. Rabiul Islam, RizoanToufiq and Md. Abdus Sobhan, “Appearance and
Shape Based Face Recognition Using Backpropagation Learning Neural
Network Algorithm with Different Lighting Variations”,Science Journal of
Circuits, Systems and Signal Processing,Vol. 2, No. 4, pp. 93-99, 2013, ISSN:
2326-9065 (Print), 2326-9073 (Online), doi: 10.11648/j.cssp.20130204.11.

Md. Rabiul Islam,”An Approach of Likelihood Ratio Score Fusion for
Appearance and Shape based Face Recognition”,Journal of Computer
Technology & Applications, Vol. 4, No. 3, pp. 1-8, 2013, ISSN: 2229-6964.

Md. Rabiul Islam and Md. Abdus Sobhan, “Audio-Only Speaker
Identification wusing Principal Component Analysis based Back-
Propagation Learning Neural Network in Noisy Environment”, Current
Trends in Signal Processing, Volume 3, Issue 3, pp. 1-10, 2013, ISSN: 2277-
6176.

Md. Rabiul Islam, “Iris Recognition System Using Principal Component
Analysis based Back-Propagation Learning Neural Networks”, Current
Trends in Information Technology, Volume 3, Issue 3, pp. 5-11, 2013, ISSN:
2249-4707.

Md. Rabiul Islam and Md. Abdus Sobhan, “BPN Based Likelihood Ratio
Score Fusion for Audio-Visual Speaker Identification in Response to
Noise,” ISRN Artificial Intelligence, Volume 2014, Article ID 737814, 13
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28.
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31.

32.

33.

pages, 2014, doi:10.1155/2014/737814.

Md. Rabiul Islam, “Performance Comparison between Back-Propagation
Learning and Kohonen Self-Organizing Neural Networks Algorithm in
Terms of Pattern Recognition,” Journal of Image Processing & Pattern
Recognition Progress, Volume 1, Issue 1, pp. 7-14, 2014, ISSN:

Md. Rabiul Islam and Md. Abdus Sobhan, “Feature Fusion Based Audio-
Visual Speaker Identification Using Hidden Markov Model under
Different Lighting Variations,” Applied Computational Intelligence and
Soft Computing, Volume 2014, Article ID 831830, 7 pages, 2014,
doi:10.1155/2014/831830.

RizoanToufiq andMd. Rabiul Islam, “Performance Analysis of Fusion
Classifier of Face Recognition System based on ANN and GA”, Current
Trends in Information Technology, Volume 4, Issue 1, pp. 4-13, 2014, ISSN:
2249-4707.

Md. Rabiul Islam and RizoanToufiq, “Multi-Layer Perceptron Neural
Network Based Person Identification Using Appearance Based Facial
Feature”, Current Trends in Signal Processing, Volume 4, Issue 1, pp. 26-34,
2014, ISSN: 2277-6176.

Md. Rabiul Islam and RizoanToufiq, “Discrete Hidden Markov Model
based Face Recognition System Introducing Sustainability of Uneven
Lighting Distortion”, Trends in Electrical Engineering, Volume 4, Issue 1,
pp- 9-16, 2014, ISSN: 2249-4774.

RizoanToufigq, Md. Shamiul Haque Chowdhury and Md. Rabiul Islam,
“Face Detection and Recognition System Using Back-Propagation Neural
Network Classifier”, Journal of Artificial Intelligence Research & Advances,
Volume 1, Issue 1, pp. 21-26, 2014.

Md. Rabiul Islam,RizoanToufiq and Fayzur Rahman, “Face Recognition System
based on Classifier Local Accuracy Measurements by Multiple Classifier

Selection Method”,Journal of the Bangladesh Electronic Society, Volume 13, Issue
1-2, pp.89-99, 2013, ISSN: ISSN 1816-1510

Md. Rabiul Islam, “Feature and Score Fusion Based Multiple Classifier
Selection for Iris Recognition,” Computational Intelligence and
Neuroscience, vol. 2014, Article ID 380585, 11 pages, 2014.
doi:10.1155/2014/380585.

Md. Rabiul Islam,Md. Mostafizur Rahman andRizoanToufiq, “An
Approach to Develop Secure Ear Biometric System”, Journal of Network
Security, Volume 2, Issue 1, 2014, ISSN: 2321-8517.
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using LDA based Support Vector Machine”, Journal of Computer
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Md. AhnafTahmid Shakil and Md. Rabiul Islam, *“An Efficient
Modification to Playfair Cipher”, ULAB Journal of Science and
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Journal of Computer Applications (IJCA), Volume 110, No. 8, January 2015,
ISSN: 0975 — 8887.

Md. Rabiul Islam, “Retina Recognition System using PCA-based Discrete
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Learning. In 2022 25th International Conference on Computer and
Information Technology (ICCIT), pp.1-6. IEEE, 2022.

BornomalaNet: An Effective Approach for Handwritten Bengali
Characters Recognition by Using a Low-cost Convolutional Neural
Network. In 2022 4th International Conference on Electrical,
Computer & Telecommunication Engineering (ICECTE 2022), pp.1-4.
IEEE, 2022.

An Effective Approach for Handwritten Punctuation Recognition by
Using a Low-cost Convolutional Neural Network. In 2022 4th
International Conference on Sustainable Technologies for Industry
4.0, pp.1-6. IEEE, 2022.

A Hybrid Campus Security System Combined of Face, Number-plate,
and Voice Recognition. In 2022 5th International Conference on
Recent Trends in Image Processing & Pattern Recognition (RTIP2R),
pp.1-13. Springer, 2022.

Ensembled Transfer Learning Based Multi-channel Attention
Networks for Human Activity Recognition in Still Images. IEEE
Access, 10(X), p.47051.

American Sign Language Alphabet Recognition by Extracting Feature
from Hand Pose Estimation. Sensors, 21(17), p.5856. MDPI.

BengaliNet: A Low-Cost Novel Convolutional Neural Network for
Bengali Handwritten Characters Recognition. Applied
Sciences, 11(15), p.6845. MDPI.

Improving Performance of a Pre-trained ResNet-50 Based VGGFace
Recognition System by Utilizing Retraining as a Heuristic Step. In
2021 23rd International Conference on Computer and Information
Technology (ICCIT) (pp. 1-6). IEEE.

Low Resolution Hand Gestures Recognition of Bengali Sign Alphabet
by Using a Convolutional Neural Network. In 2021 23rd International
Conference on Computer and Information Technology (ICCIT) (pp. 1-
6). IEEE.

Exploring Spectral and Spatial Features Using a Hybrid Approach
Combining Stacked AutoEncoder and a Novel Convolutional Neural
Network for Hyperspectral Image Classification. In 2021 23rd
International Conference on Computer and Information Technology
(ICCIT) (pp. 1-6). IEEE.

Probing Skin Lesions and Performing Classification of Skin Cancer
Using EfficientNet while Resolving Class Imbalance Using SMOTE.
In 2021 International Conference on Big Data, IoT and Machine
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ICBET, 2020

ICICT4SD, 2020

ICECE, 2020

ST14.0, 2020

ICCIT, 2020

Learning. Taylor & Francis. [Accepted]

A Deep Learning Approach in Detailed Fingerprint Identification. In
2021 International Conference on Big Data, loT and Machine
Learning. Taylor & Francis. [Accepted]

Identifying Prognostic Features for Predicting Heart Failure by Using
Machine Learning Algorithm. In 2021 11th International Conference
on Biomedical Engineering and Technology (pp. 40-46).

High Performance Classification of Caltech-101 with a Transfer
Learned Deep Convolutional Neural Network. In 2021 International
Conference on Information and Communication Technology for
Sustainable Development (ICICT4SD) (pp. 35-39). IEEE.

Bengali Handwritten Compound Characters Recognition by Utilizing
Transfer Learning. In 2020 11th International Conference on
Electrical and Computer Engineering (ICECE) (pp. 218-221). IEEE.

Bengali Sign Language Characters Recognition by Utilizing Transfer
Learned Deep Convolutional Neural Network. In2020 11th
International Conference on Electrical and Computer Engineering
(ICECE) (pp. 423-426). IEEE.

Accurate Recognition of Leukemia Sub-types by Utilizing a Transfer
Learned Deep Convolutional Neural Network. In2020 11th
International Conference on Electrical and Computer Engineering
(ICECE) (pp. 427-430). IEEE.

High-Performance Object Recognition by Employing a Transfer
Learned Deep Convolutional Neural Network. In2020 11th
International Conference on Electrical and Computer Engineering
(ICECE) (pp. 250-253). IEEE.

Handwritten Numerals Recognition by Employing a Transfer Learned
Deep Convolution Neural Network for Diverse Literature. In 2020
11th International Conference on Electrical and Computer
Engineering (ICECE) (pp. 431-434). IEEE.

Prognostic Biomarkers Identification for Diabetes Prediction by
Utilizing Machine Learning Classifiers. In 2020 2nd International
Conference on Sustainable Technologies for Industry 4.0 (STI) (pp. 1-
6). IEEE.

Accurate Recognition of Coronary Artery Disease by Applying
Machine Learning Classifiers. In 2020 23rd International Conference
on Computer and Information Technology (ICCIT) (pp. 1-6). IEEE.

Classification of American Sign Language by Applying a Transfer
Learned Deep Convolutional Neural Network. In2020 23rd
International Conference on Computer and Information Technology
(ICCIT) (pp. 1-6). IEEE.

Bengali Handwritten Isolated Compound Characters Recognition by
Applying Transfer Learned Deep Convolutional Neural Network.
In 2020 23rd International Conference on Computer and Information
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Technology (ICCIT) (pp. 1-6). IEEE.

ICAICT, 2020 Classification of Sign Language Characters by Applying a Deep
Convolutional Neural Network. In 2020 2nd International Conference
on Advanced Information and Communication Technology
(ICAICT) (pp. 434-438). IEEE.

Tensymp, 2020 Effective Data Dimensionality Reduction Workflow for High-
Dimensional Gene Expression Datasets. In 2020 IEEE Region 10
Symposium (TENSYMP) (pp. 182-185). IEEE.

A Comprehensive Pre-processing Approach for High-Performance
Classification of Twitter Data with several Machine Learning
Algorithms. In 2020 IEEE Region 10 Symposium (TENSYMP) (pp.
630-633). IEEE.

Classification of Bengali Sign Language Characters by Applying a
Novel Deep Convolutional Neural Network. In 2020 IEEE Region 10
Symposium (TENSYMP) (pp. 1303-1306). IEEE.

IJIRCST, 2019 Twitter data classification by applying and comparing multiple
machine learning techniques. International Journal of Innovative
Research in Computer Science & Technology (IJIRCST) ISSN,
pp.2347-5552.

ICAME2, 2019 Prognostic Biomarker Identification for Pancreatic Cancer by
Analyzing Multiple mMRNA Microarray and microRNA Expression
Datasets. In2019 International Conference on Computer,
Communication, Chemical, Materials and Electronic Engineering
(ICAMEZ2) (pp. 1-4). IEEE.

COMPLETED THESIS SUPERVISION

Bioinformatics, A Multi-label Classifier for Identifying Multiple Lysine PTM Site
Machine Learning by Integrating Multiple Information Sources
Author: Rajorshi Bhattacharya

Data Mining Defense System Engineering
Author: Nawrin Ahsan

Data Mining, Effective Workflow for High-Performance Recognition of Fruits
Machine Learning using Machine Learning Approaches
Authors: Abdul Kader, Samiha Sharif and Pranto Bhowmick

Biomedical Imaging, Detection of Acute Lymphoblastic Leukemia by Applying
Machine Learning Machine Learning Classifiers
Authors: Md. Asifuzzaman and Bibek Kumar

COURSES TAUGHT

Structured Programming, Object Oriented Programming, Data Communication, Mobile
Ubiquitous and Computing, Computer Networks, Artificial Intelligence, Machine Learning,
Data Mining, Digital Signal Processing and Web Based Application Project.
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PROFESSIONAL TRAINING

09-12 February 2022

22 June 2021

20-21 January 2020

15-18 September 2019

14-21 September 2018

10-13 September 2018

Foundation Training on Teaching-Learning

Rajshahi University of Engineering & Technology, Rajshahi,
Bangladesh

Organized By: Institutional Quality Assurance Cell (IQAC), RUET

BNQF and BAC Accreditation & Standards

Rajshahi University of Engineering & Technology, Rajshahi,
Bangladesh

Organized By: Institutional Quality Assurance Cell (IQAC), RUET

Onsite Training on Outcome Based Education

Bangladesh University of Engineering & Technology, Natore,
Bangladesh

Organized By: Department of CSE, BAUET

Method of Instructions (Mol)

Bangladesh University of Engineering & Technology, Natore,
Bangladesh

Organized By: Registrar Office, BAUET

Road to 5G, Al, Cloud Computing, 4G-Based Station Configure
and More

Huawei University, Huawei Headquarters, Shenzhen, China
Organized By: Huawei Technologies Co., Ltd.

Chinese Language and Cultural Experience
Chinese Language & Cultural University (BLCU), Beijing, China
Organized by: Huawei Technologies Co., Ltd. and BLCU

WORKSHOPS AND CONFERENCES

Workshops

Conferences

Android App & Game Development

Rajshahi University of Engineering & Technology, Rajshahi,
Bangladesh

Organized By: ICT Division, Bangladesh, 2018

EATL App Contest Bootcamp
University of Asia Pacific, 74/A Green Rd, Dhaka 1205
Organized By: Prothom Alo, GP & ICT Division, Bangladesh, 2016

4™ International Conference on Electrical, Computer &
Telecommunication Engineering (ICECTE)

Rajshahi University of Engineering & Technology, Rajshahi,
Bangladesh

Participation Type: Author, Date: 29-31 December 2022

25th International Conference on Computer and Information
Technology (ICCIT)

Cox’s Bazar, Chattogram, Bangladesh

Participation Type: Author, Date: 17-19 December 2022

5th International Conference on Recent Trends in Image
Processing and Pattern Recognition (RTIP2R)
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Texas A&M University, Kingsville, Texas, USA
Participation Type: Author, Date: 1-2 December 2022

24th International Conference on Computer and Information
Technology (ICCIT)

North South University, Dhaka, Bangladesh

Participation Type: Author, Date: 19-20 December 2021

International Conference on Automation, Control and
Mechatronics for Industry 4.0 (ACMI)

Rajshahi University of Engineering & Technology, Rajshahi,
Bangladesh

Participation Type: Participant, Date: 8-9 July 2021

International Conference on Big Data, 10T and Machine Learning
(BIM)

Chittagong University of Engineering & Technology, Chattogram,
Bangladesh

Participation Type: Author, Date: 23-25 September 2021

Information and Communication Technology for Sustainable
Development (ICICT4SD)

Bangladesh University of Professionals, Dhaka, Bangladesh
Participation Type: Author, Date: 27-28 February 2021

23rd International Conference on Computer and Information
Technology (ICCIT)

Ahsanullah University of Science and Technology, Dhaka,
Bangladesh

Participation Type: Author, Date: 19-21 December 2020

2nd International Conference on Sustainable Technologies for
Industry 4.0 (ST1 4.0)

Green University of Bangladesh, Dhaka, Bangladesh
Participation Type: Author, Date: 19-20 December 2020

11th International Conference on Electrical and Computer
Engineering (ICECE)

Bangladesh University of Engineering & Technology, Dhaka,
Bangladesh

Participation Type: Author, Date: 17-19 December 2020

2nd International Conference on Advanced Information and
Communication Technology (ICAICT)

United International University, Dhaka, Bangladesh
Participation Type: Author, Date: 27-28 December 2020

IEEE TENSYMP (2020 IEEE Region 10 Symposium)
Bangladesh University of Engineering & Technology, Dhaka,
Bangladesh

Participation Type: Author, Date: 5-7 June 2020

5th International Conference on Computer, Communication,
Chemical, Materials and Electronic Engineering (IC4AME2)
University of Rajshahi, Rajshahi, Bangladesh

131|Page



Participation Type: Author, Date: 11-12 July 2019

HONORS AND MEMBERSHIPS

Awards

Programming Coach

Memberships &
Others

Champion & Top Performer
Huawei Seeds for the Future, 2018
Huawei Technologies Co., Ltd., Beijing and Shenzhen, China

15t Runner-up

RITS Idea Contest, 2015

Rajshahi  University of Engineering & Technology, Rajshahi,
Bangladesh

Meritorious Student Award
Session: 2002-2012, 2017
Rajshahi University School and College, Rajshahi, Bangladesh

International Collegiate Programming Contest Regional 2020,
Dhaka University, Dhaka, Bangladesh. Teams: RUET Trinity, RUET
WALovers.

National Collegiate Programming Contest 2020, Military Institute
of Science and Technology, Dhaka, Bangladesh. Teams: Lazy
Propagation, Bit Coders

Ada Lovelace National Girls> Programming Contest 2020,
University of Asia Pacific, Dhaka, Bangladesh. Teams: BAUET
Semicolon, BAUET Hack Inversion.

Reviewer, IEEE Access (2020 — Present)

Reviewer, ICBET, Japan (2021-Present)

Judge, HULT Prize 2020, BAUET

Vice President, BAUET Computer Society (May 2020 — Sep 2020)
Vice President, BAUET Programming Club (Oct 2019 — May 2020)

Head of Web Division, Innovation Society of RUET (Dec 2016 —
Jun 2018)

C# & Python Scripter, TRU-BLU Game Studio (Dec 2016 — Jun
2018)

Guest Speaker, Webinar on Competitive Programming

Host & Guest Speaker, Webinar on Research & Development
Consultant, Rajshahi WASA, Rajshahi (Mar 2021 — Present)
Advisor, bdapps, Bangladesh (April 2022 — Present)

Advisor, Astronomy & Science Society of RUET (July 2022 —
Present)

Resource Person, iDEA Project, ICT Division (April 2022 — Present)
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ADDITIONAL INFORMATION

Nationality

Passport
Information
Marital Status

Religion

Professional Profiles

REFERENCES

Bangladeshi (By Birth), National ID: 731 247 8675
Passport No: BR0606367, Date of Expiry: 28 January 2023

Unmarried

Islam

LinkedIn: linkedin.com/in/azmain-yakin-srizon

Publons: publons.com/researcher/4365423/azmain-yakin-srizon
ResearchGate: researchgate.net/profile/Azmain-Srizon

ORCHID: 0000-0003-4674-0365

Google Scholar: scholar.google.com/citations?user=6zXjgsEAAAAJ
GitHub: github.com/Srizon143005

RUET Website: ruet.ac.bd/azmainsrizon

[1] Prof. Dr. Md. Rabiul Islam
Professor, Department of Computer Science & Engineering,
Rajshahi University of Engineering & Technology, Rajshahi-6204, Bangladesh
Mobile: +880 1622 860185, Email: rabiul _cse@cse.ruet.ac.bd

[2] Prof. Dr. Md. Al Mehedi Hasan
Professor, Department of Computer Science & Engineering,
Rajshahi University of Engineering & Technology, Rajshahi-6204, Bangladesh
Mobile: +880 1712 205360, Email: mehedi_ru@yahoo.com

| declare that all information provided is true.

=

Md. Azmain Yakin Srizon
Date: 31.01.2023
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