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On the golden jubilee of independence of Bangladesh
achieved under the visionary leadership of our Father of the
Nation Bangabandhu Sheikh Mujibur Rahman and at the
cost of supreme sacrifice of the three million martyrs, Govt.
City College, Chattogram, a prestigious college in the
country, is publishing this research journal with a strong
desire for the pursuit of global knowledge. May the
knowledge achieved from it with the bright light of
humanity transcending the border line of
Chittagong illuminate every region of world
civilization including Bangladesh.
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An indomitable and unquenchable thirst for knowledge is the
driving force behind the ongoing advancement of human
civilization. In fact, a nation cannot move forward without
creating and disseminating knowledge and the very necessity of
research lies in this truth. Rabindranath opined that people who
do not keep abreast of new knowledge are like the stagnant water
of a reservoir which is in dire need of a shower to regain its purity.

Traditionally, Govt. City College, Chattogram offers a healthy
environment for curricular and extra-curricular activities. The
publication of a journal has given a tremendous impetus to this
existing atmosphere. We cannot claim that our effort is flawless.
However, we will keep trying for the better.
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praiseworthy as it does not often happen with busy institutions like the City College.
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selecting the peer-reviewed scholarly articles submitted by them from various
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An academic journal is supposed to bring to light new to newer findings in areas of
human knowledge. This present issue is no exception from that noble goal, though
with many of the articles, in places, the readers might feel that much is there in the
want. Pursuing research- based knowledge is an arduous task, too arduous perhaps,
for many of the uninitiated researchers, but those faculty members who have stuck to
their research goals may have discovered that there is much pleasure to derive from
one's painstaking pursuit of knowledge. And they will savor the joy of seeing their
articles published in this issue. Another important perception having gained currency
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beyond.

The present issue displays a wide range of knowledge areas covered, which surely
will induce the other faculty members whose articles have not found a place in this
issue to submit their articles for the next issue. So, I urge all enthusiastic teachers to
participate in shaping this journal into a high-impact academic journal in course of
time.

Best wishes

Mohit Ul Alam

Professor Dr. Mohit Ul Alam
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Electronic Device Usage and Perceived
Behavioral Changes in Children

Asif Mohaisin Sadri'*, Dr. Nilakshi Didar®*, Dr. Md. Shanawez Hossain™",
Dr. Tanita Noor"

Abstract

This study explored behavioral pattern of electronic device use among
pre-school children of urban area and awareness of their parents about its
consequences. Quantitative data collected from 63 parents of children aged
between 1 to 10 years shows on an average more than 2 hours of device use
per children per day. Among the devices, Smart phone use reported alarming
with highest rate of around 98 percent, followed by exposure to TV, laptop,
and tablets. Significant number of children are using more than one device and
from a much closer distance than the allowed limit. Such prolonged exposure
is found linked with their physiological disorders like attention deficit,
exhaustion, socialization problems, irrational behavior and frustration. In
general, many parents responded that they are aware about most of these
problems and face argument or impulsive behavior while trying to restrict
device use. However, 73 percent parents were found using devices during
feeding to keep them occupied. Thus, in one hand, findings of this research
seems in line with many other similar studies and on the other hand, it shows
there is a need for interventions to create a substantial awareness program.

Keywords: electronic devices, screen time, parent’s perception, pre-school
children, behavioral change.

'Graduate Student in Masters of Business Intelligence and Analytics (MBIA), Centre for Information
Technology Advancement (CITA), International Islamic University Malaysia (IIUM), email:
asif.mohaisin@live.ilum.edu.my

*Associate professor in Department of Zoology, Govt city college ,Chattogram.Bangladesh
Email :nilakshil 509@yahoo.com

* Assistant Professor, Global Studies and Governance Program, School of Liberal Arts & Social Sciences,
Independent University, Bangladesh (IUB) Dhaka, Bangladesh, email: shanawez@iub.edu.bd

‘Department of Public Health, Independent University, Bangladesh (IUB), email: 2131365@iub.edu.bd

11




Asif Mohaisin Sadri, Dr. Nilakshi Didar
Dr. Md, Shanawez Hossain, Dr. Tanita Noor

Introduction

Present life is practically inconceivable to go through an hour without electronic
gadgets. Alarmingly children are also using electronic devices extensively and
almost without any attention to the health risks they pose. Electronic gadgets have
related to numerous medical problems. By the case study of urban Dhaka this
study explored behavioral pattern of electronic device use, its health risks for
preschool children of Dhaka and awareness of their parents about its
consequences.

The developmental growth in children happens in the preschool years (aged 3-6).
According to a study in Melbourne, most young children are not participating in
adequate amounts of physical activity and they pass much time in screen-based
entertainments (Hinkley e7 /. 2011). Similarly, being from one of the top ranked
(10th) countries with highest number of internet users in the world (“List of
countries by number of Internet users,” n. d.), children of Bangladesh have higher
potential to be exposed to digital screen. Particularly in urban centers of the
country, such as in Dhaka children have the potential to be exposed to digital
screens for long hours due to increased social factors such as nucleus family,
working of both partners, increased use of digital instruments in educational
institutes, and inadequate opportunities of outdoor sports.

According to 2021 estimate of CIA World Fact Book 43.1 million children aged
between 0-14 years live in Bangladesh of which 21.92 million are boys and 21.15
million are girls. The Greater Dhaka Area consists of Dhaka and the
municipalities have a total population of over eighteen (18) million and the city
has shown population growth of about 4.2% annually (World Population Review
2021). It is one of the most densely populated mega cities in the world with a
density of 23,234 people per square kilometer within a total area of 300 square
kilometers. With such a high concentration of people living in such a small area,
there are scarcity of playgrounds in Dhaka.

Children’s needs and perceptions regarding playgrounds varied with
socio-economic background, age and gender. It was found that 97 percent of
playground users and 85 percent of park users are boys. Girls are almost totally
excluded from using these facilities (Ahmed and Sohail, 2008). Large cities need
enough green space but the demand for open spaces in Dhaka city has been
ignored by all authorities for decades. For this want of playgrounds, the children
of Dhaka are bound to play on the streets or be confined within four walls
depending heavily on screen-based entertainments.

12
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Background and significance of the study

Screen time is primarily sedentary in nature, meaning that children are sitting or
lying around while using devices. More time spent sitting leads to weight gain,
poor muscle development, and many other physical problems ADAM Health
(2020). According to Al-Mohtaseb er al. (2021), dry-eye disease has become
common issue which happens because of the rate of blinking is reduced as the
frequency of viewing of screen increases. The strain of constantly using near
point vision on electronic devices is especially problematic for children, many of
whom can become nearsighted as a result. In 90 percent studies from 1999 to
early 2014 researchers found out that screen time is adversely associated with
sleep outcomes (Hale and Guan, 2014). Studies have shown that children with
attention deficit hyperactivity disorder (ADHD) symptoms spend more hours
engaged in screen time activities than children without ADHD (Holton & Nigg,
2016). As the amount of time spent with devices increases, so do symptoms of
ADHD.

Beurkens (2017), a clinical psychologist and nutritionist stated that one of the top
concerns raised by the parents at her clinic is the amount of time children spend
on electronic devices, and how to manage this issue without the constant fights,
arguments, and distress for everyone involved. This demonstrates parents’
worrying about the health of their children. However, how many are aware of
these adverse effects of digital screen exposure and how many of them take
necessary preventive measures to mitigate these are not well-known.

In this context, this study investigated these issues with particular focus on to
what extent screen time is affecting the behavioral dimensions and eye health of
young children in Dhaka city. Particularly, the study aimed to find the screen time
impact on Pre-school Children of Dhaka city through the analysis of parents’
perception. This study also tried to determine the average duration (hours use per
day) and distance maintained (from eyes to screen). Along with these what
methods of preventive measure parents are already using to limit the screen time
and if these methods have any effects on the children.

Children use gadgets for various purposes like playing games, watching videos,
listening songs, chatting with their friends, browsing different websites even
often for doing homework or test preparation. They spend most of their time in
these activities and hardly focus to their posture, screen brightness, and screen
distance from their eyes which ultimately affect their vision and health.
Moreover, due to being engaged with the virtual exposure, lack of
communication with surrounding real life people triggers the socio-behavioral
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issues for them. Therefore, investigating this from the perception of parents of the
city of Dhaka will be important for understanding the issue as well as to find out
possible remedy measures from their perspective. Study findings will enable the
parents to recognize the present malpractice and respond according to the
significant steps with positive intervention.

Eyesight is one of the first issues that are caused by exposure to certain electronic
devices. Gazing into electronic devices for two or three hours can cause dryness
of the eyes, irritation, dark circles and more. Sedentary lifestyle due to excessive
device use is very common in today’s world. Night time use of the devices can
make sleep cycles irregular. Long use of devices is associated with back pain as
longer use of devices in a bad posture creates multiple types of back pains. High
screen-time poses all of these types of effect on health in contrast with little
awareness to avoid these in the society. In a developing country like Bangladesh
very little attention is given to the health issue awareness on the device use by
children.

This research will create an understanding of the proper and adequate measures
that should be taken by the parents in order to ensure the good physical health of
the children. Significant changes of health due to screen time can be determined
by this study which will give proper attention to avoid the potential health risk. It
will contribute to understand the parent’s apprehension and awareness of the
developmental buildup of their children. Particularly, this study will have
important understanding for the parents of Bangladesh which is having one of the
highest urban growth rates in the world as well as related negative consequences.
The related communities such as: education sector, public health organizations
can strategize their projects accordingly for the betterment of the future
generation. In the social context, this study will help saving the nation’s next
generation from becoming paralyzed.

Research framework and methodology

Parent’s observation of their children’s behavior on screen based entertainments
can shed a light on the present condition of the children. So through asking
questions to the parents helped us analyze the exposure time of their children to
the screens of devices. Whether parents are taking preventive measures to reduce
the time or whether they think that this exposure will have a negligible effect on
their children’s health was also important to investigate.

This study has been conducted through quantitative research method by
collecting primary data by questionnaire survey. The factor that affects the health
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of children was used to develop the questionnaire. Both open and close ended
questions were prepared, and an analysis of the responses is given on the findings
section.

Children’s developmental foundation starts from birth and the period is crucial till
they are aged 10 years. The sample of the study was the parents of the toddlers
(age 1-3) and pre-schoolers (age 3-5) and primary school children (age 6-10). The
sample size was 63 and comprises of parents of primary school going children,
preschoolers and toddlers in Dhaka City. As the industrialization and
development rate in the Northern part of Dhaka is higher than the Southern part,
two-thirds of the respondents were selected from Dhaka North and one-third
respondents were selected from Dhaka South. Both single earner and dual earner
families participated in the research. Respondents were interviewed and data was
collected using questionnaire developed both in Bengali and English language for
clarity of understanding. An online survey link was created for the convenience
of response collection. Collected responses were mostly in hardcopies (47) and a
few of them were filled online (16).

Review of related literature

We live in a digital world and most children are exposed to digital screens time in
their first five years. According to a study 68 percent of children aged under three
are exposed to devices screens, such as TV, DVDs and video games, everyday
(Duch et al., 2013).

American Academy of Pediatrics (AAP 2013) stated that newborns aged less than
two (2) years should not have any exposure to technology, toddlers aging between
three (3) to five (5) years should be regulated to one (1) hour per day, and six (6)
to eighteen (18) years olds are to be controlled to two (2) hours per day. Whereas,
a study by Kaiser Family Foundation (2013) has stated that from year 2004 to
2009 the use of media among eight (8) to eighteen (18) years old, average time
spent with each medium per day increased from 6:21 to 7:38, a total increase of 1
hour and 17 minutes.

On the same platform Anderson ef al. (2008) showed that 65 % of (4-11) year old
kids in the US spend more than 2 hours per day on an average in front of a TV or
PC screen (high screen time). Also for pre-school kids (4-5 years), 60% of boys
and 55% of girls had high screen time. Investigations of the US Third National
Health and Nutrition Examination Survey 1988-1994, demonstrated that 26% of
(8-16) year old kids watched more than 4 hours of TV each day. Sundus (2018)
examined that negative effects of gadgets use are learning problems, attention
deficits, anxiety, and speech or language delay and childhood depression.

15




Asif Mohaisin Sadri, Dr. Nilakshi Didar
Dr. Md. Shanawez Hossain, Dr. Tanita Noor

Marques ef al. (2015) found that high screen-time for computer use is positively
associated with health issues such as irritability and headaches in children aging
from 11-16 years. Further, extensive studies portrayed that media usage add to the
gaining of weight in children and teenagers. According to Robinson ef al. (2017)
existing evidence shows that screen-time prompts weight gain in kids and
teenagers by over eating while viewing habit, elevated calories intake,
small-supplemental food intakes that impacts kids' sleep cycle along with their
eating practice and preferences. Video games and television viewing have links
with increased obesity (Tremblay ef al., 2011). Study by, Lanningham-Foster ef
al. (2006) argued that an imperative factor in understanding sedentariness is the
several hours every day that people occupy themselves in seated screen-based
activities like TV viewing, video gaming and using a PC.

In an Australian recommendation by Hinkley er al. (2011) partaking in
screen-based entertainment had been connected with social and well-being
consequences in young kids, including blood pressure, weight status, behavioral
problems, bone mineral content and density, educational attainment in adulthood,
reading, and social competence, timing of adiposity rebound, cardio respiratory
fitness and serum cholesterol. Beurkens (2017) highlighted that many problems
can result from overexposure. Several physical and mental health problems are
seen in children when they devote excessive time in devices with display screens
and small amount of time engaging in activities with the people around them.
Kids require more sleep than grown-ups. Even 30 minutes sleep loss can
adversely affect their behavior on the following day. Severe sleep deprivation can
be caused by disruptions from sounds originating from devices.

Maulana & Gunardi (2020) showed in their evidence based case report that
toddlers who views TV more than 2 hours have high threat of language delay. A
systematic research by Hale and Guan (2014) found that in 90% of 67 published
studies panning from 1999-2014 screen-time (e.g., TV, PCs, computer games, and
cell phones) and sleep outcomes (primarily shortened duration and delayed
timing) among school-aged children and teenagers is negatively linked. They
further established that interactive screen time like use of PC is more harmful to
sleep than passive screen time like TV viewing. Holton and Nigg (2017) argued
that recent meta-analysis affirms a minor but solid relationship of screen time
with manifestations of Attention Deficit Hyperactivity Disorder (ADHD)
symptoms, which appeared, based on a few experimental and prospective
investigations, to have a causal component.

A research outcome by Sampasa-Kanyinga & Lewis (2015) showed that student
with bad psychological conditions might be frequent users of Social Networking
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Sites (SNSs). Increased technology use potentially creates social detachment and
adversely affects the progress of social skills. According to You et al. (2015)
violent video games causes aggressive mannerism, poorer perceptiveness and
reduced morality in children’s behavior. Beurkens (2017) emphasized that the
anonymity of online communication can reduce self-control and act in ways they
would not offline.

In terms of cognitive skills development, academic problems and learning
challenges Beurkens (2017), also mentioned that experiencing digital screens in
less than two (2) years of age adversely affects language and cognitive
development, precise learning problems links to increased PC/keyboard usage.
Kids benefit from handwriting rather than typing, particularly at young ages, as
handwriting assists them develops reading skills. Rowan (2014) exhibited a
whole range of practical reasons to avoid handheld devices like smartphone and
tablets as these causes’ extreme negative effects in later life. When a developing
mind is stimulated by experiencing device screens it adversely impacts
functioning and causes damage to learning & cognitive skills, shortens attention
span, amplifies tantrums and impulsivity. (Small 2008, Pagini 2010 as cited in
Rowan, 2014). Movement of the body enhances responsiveness and learning
skills. (Ratey 2008 as cited in Rowan, 2014). Another issue is digital dementia
that is super- fast media content causes attention deficit, as well as reduced
attentiveness and memory, due to the brain pruning neuronal tracks to the frontal
cortex (Christakis 2004, Small 2008 as cited in Rowan, 2014). The more parents
are attaching to technology the more they are detaching from their kids. If the
parental attachment is not available, isolated children attach to devices which
results in addiction (Rowan, 2010). In 2011, the World Health Organization
classified cell phones and wireless devices as possible carcinogenic to humans
and categorized in 2B due to radiation emission (WHO 2014).

Analysis & findings

From the responses out of the total 63 parent respondents 78 percent (n=49)
responders were female/mother and 22 percent (n=14) were male/father.
Furthermore, approximately 66.6 percent (n=42) were from Dhaka North and the
remaining 33.3 percent (n=21) from Dhaka South.

a) Age group of Children

As this study targeted children aged from one (1) to ten (10) years old.
Respondents of this study were asked to answer if they have a child of this age
group, what were their ages. The surveyed parents’ responses (sample=61) were
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grouped into three categories (Table 1). The groups of Preschoolers and Primary
school going children are high percentage thus falling in study target category.

Table 1: Parents having children

Age Group Respondents (%)
Toddler (aged 1 to 3 years) 14.8
Preschoolers (aged 3 to 5 years) 419
Primary school going children (aged 6 to 10 years) 443

b) Availability of Digital Devices in Households

Table 2 demonstrates the number of devices (at least one or more) with display
screen that are available in their (sample=63) houses. It is observed that
Smartphone and television are available in almost all of the respondents’ houses.
And this indicates that the children are most exposed to these two types of
devices. Laptops and Tablets are also in 3rd and 4th place in terms of exposure.

Table 2: Device availability percentages in households

Type of device Respondents (%)
Smartphone 98.4
TV /Smart TV 82.5
Laptop 68.3
Tablets 50.7
Desktop Computer 349
Gaming Console 32

¢) Number of digital devices used by children

Now to answer one of the key questions, that is, the numbers of devices which are
frequently used by children are presented in Table 3. It is revealed that 98%
children aged less than 10 years have access to one or more devices which they
are frequently using. 25% kids have one (1) device that they use frequently, 27%
kids have two (2) devices, 24% kids have three (3) devices and 22% kids have
four (4) or more devices that are frequently used by them.
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Table 3: Number of device accessible to children

Number of Accessible to
Device children (%)
0 2

1| 25

2 27

3 24

4 or more 22

d) Purposes of using digital devices by children

In order to investigate the behavior pattern of the device usage by children, we
asked the parents to indicate their children’s study and entertainment purpose
usage. Table 4 shows the children’s usage of these devices for study and
entertainment purpose.

Table 4: Purposes of using digital devices by children

Type of the Device Purposes

Study (%) | Entertainment (%)
Laptop or Computer (Child’s Own) 2222 3333
Laptop or Computer (Shared with other members) |  42.86 3333
Smartphone 65.08 84.13
TV/Smart TV 38.10 82.54
Other Handheld device (iPod, iPad, Tablets, Tabs) 20.63 28.57

e) Location of using Digital Devices by children

Table 5 presents the place in the household where the children use devices most
often. 55% of the respondents said that their kids use devices in a common room
shared with other family members. The other locations of use are 45% of the
respondents which indicates that parents cannot monitor the device use by children
due to the location of device usage. So emphasizing on the parents perceptions
only in order to determine the duration provided half of the time. Rest criteria’s are
to be taken into consideration in order to get effective results.
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Table 5: Location of device use

Location of Device Use Response (%)
Their own room 24
Shared room with family 55
Internet Café 1

At friends home 5

At a relative's home 15

f) Duration of the device use by children

While calculating the average duration of device usage by children, according to
27 percent of the surveyed parents, their children under age 10 use devices less
than 1 hours (60 minutes) per day. This duration is the recommended amount of
time many government pediatrics associations as well as many pediatric doctors.
Conversely, 53 percent parents said that their children are exposed to devices for 1
to 3 hours per day and in case of 19 percent respondents, their children use devices
for more than 3 hours per day. After getting the mean for the grouped data of the
sample of 62 parents the average duration was 119.03 minutes per day. Keeping in
mind that the options in this question was without an upper bound thus the mean
of the grouped data was considered to be 6 hours (360 minutes). The actual data
may vary with the setting of correct upper bound of grouped data.

Table 6: Duration of device use

Duration of Use Response (%)
Less than 1 hour 27
1-2 hours 28
2-3 hours 24
3-4 hours 11
4-5 hours 3
More than 5 hours 5
Did not notice 2

Figure 1 provides guidelines for technology use by children and youth were
developed by Cris Rowan, pediatric occupational therapist and, Dr. Andrew Doan
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neuroscientist and Dr. Hilarie Cash, Director of reSTART Internet Addiction
Recovery Program, with contribution from the American Academy of Pediatrics
and the Canadian Pediatric Society in an effort to ensure sustainable futures for all
children (Rowan 2014).

Figure 1: The recommended Technology Use Guidelines for Children and Youth

Developmental | Hou Much? | Non-violent | Handheld | Non-violent [Violent video| Online violent
Age vV devices |video games| games | video games and
or pronography
(-2 years none never never never never never
3-5years | 1 hour/day 3 never never never never
6-12 years | 2 hours/day 3 3 never never never
13-18 years | 2 hours/day 3 3 limit to 30 minutes/day never

g) Frequency of using devices & viewing distance by children

One of the key objectives of this study was to determine that what is the most
practiced viewing distance by kids and the following data will help visualize the
current trend of the viewing distances by children of Dhaka city. A general

guideline is to sit between 1.5 to 2.5 times the diagonal screen measurement away,
with about a 30-degree viewing angle.

Frequency of use and viewing distance for TV:

From the frequency of use of TV it is clear that 71 percent of the parents said that
their children watch TV everyday where 15% of parents did not notice the
frequency of their children’s TV watching. For the maintained distance (eye to
screen) 33% parents reported their children viewed TV from preferred optimum
viewing distance and 17% parents said that they did notice the viewing distance.
50% of children watch TV from a far viewing distance (more than 2.5 times the
diagonal screen size).

Frequency of use and viewing distance for Tablets:

From the frequency of tablets it can be inferred that according to 29% of the
parents, their children use the Tablets for daily use and 29% of parents did not
notice the frequency of their Tablets viewing. For the maintained distance (eye to
screen) 45% parents reported their children viewed tablets from near viewing
distance (less than 1.5 times the diagonal screen size) and 32% parents said that
they did notice the viewing distance whilst only 16% of children watched tablets
from a preferred optimum viewing distance.
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Frequency of use and viewing distance for Smartphone:

According to 73 percent surveyed parents, their children use the Smartphone every
day and 3% of parents did not notice the frequency of their Smartphone viewing.
For the maintained distance (eye to screen) a substantial 56% parents reported
their children viewed Smartphone from near viewing distance (less than 1.5 times
the diagonal screen size) and 15% parents said that they did notice the viewing
distance whilst only 21% of children watched Smartphone from a preferred
optimum viewing distance.

From the above data it is observed that children are watching from a very near
viewing distance for Smartphone and Tablets. This will expose them long hours to
the blue light emitted from the devices that hampers sleep cycle.

h) Awareness of parents regarding impacts on children for using device
Physical Health Impacts

Among all the potential physical health impacts due to excessive device exposure
the two important impacts that parents observe are Eyesight and Mood Swing
Disorder. Most of them are not adequately aware of the other aspects of health
impacts resulted from excessive device screen exposure such as, Children
Development, Obesity chances, Language delay etc. It is very imperative to be
aware of all the health impacts of prolonged digital screen exposure as parents are
the primary actors who play a vital role who can regulate the screen limit
measures. Table 7 presents the survey findings regarding physical health impacts
on children.

Table 7: Parents’ awareness regarding physical health impacts on children due to
excessive screen exposure

Types of Impacts Awareness of Parents
Eyesight 75 %
Mood Swing Disorder 54 %
Obesity Chances 38 %
Brain Health 35 %
Stress, Depression and Sleep Disorder 35 %
Children Development 30 %
Back Pain 29 %
Language Delay 27 %
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Developmental growth impacts

Parent’s awareness on the effect of excessive exposure to digital screens on the
developmental growth of children was measured as well and it was found that the
majority of the parents (89%) claimed that they are at least aware or very much
aware of the impacts of devices on children’s health. They are mostly aware of
Social, Physical and Emotional aspects but they are still imperfectly aware about
the Intellectual, Personality, Cognitive and Perceptual aspects of developmental
growth of children which can be impacted by excessive exposure to device
screens. Table 8 provides the details.

Table 8: Parents” awareness regarding developmental growth impacts on children
due to excessive screen exposure

Developmental Growth Impacts Awareness of Parents
Social 70%
Physical 60%
Emotional 60%
Intellectual 54%
Personality 44%
Cognitive 40%
Perceptual 35%

1) Practice of Precautionary Measures

All of the respondents are found interested to take precautionary measures to limit
device usage in order to ensure the good health of their children. After analyzing
the existing precautionary measures it was determined that 94 % parents
sometimes or always take precautionary measures to limit the screen time. Table 9
shows the most practiced limiting measures from the sample of 63 parents. Here,
the data shows that setting an example for children in order to limit screen time has
a key significance as the children have a tendency to mimic the action of their
environments. Then scheduling family activities and encouraging physical
activities have an active movement cycle that keep the children socially aware of
their peers as well as reducing the obesity chances if maintained regular intervals.
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Table 9: Type of Precautionary Measures taken by parents

certain family time where the members will have quality family
time away from devices)

Type of precautionary measures Respondents
Play a part as a Role Model (i.e. you set an example by not

watching TV or not using Devices for entertainment purpose etc.) 54%
Encouraging reading books 52%
Encouraging physical activity 48%
Scheduled family activities/ family time (i.e. setting aside a 43%

While practicing these precautionary measures parents encountered the following

types of obstacles.

81% of parents sometimes or always have to argue with their children over

limiting screen time.

73% of the parents responded that at mealtime, while they are feeding their
kids they sometimes or always shows device screen to them in order to keep

them occupied or distracted.

68% of parents responded that they sometimes or always avoid setting screen

time because they feel too exhausted.

43% of parents stated that they sometimes or always avoid setting screen time

because they fear child’s reaction.

However, 83% of parents believe that the precautionary measures they have
practiced to reduce the device usage eventually helped their kids to spend less time
on device. Also from the 48 parent respondents who enrolled their children in
schools 65% observed positive changes (such as reduce screen time) after the
enrollment of their children into schools and 31% parents experience no change

and rest of the parents observed negative changes.

J) Usual Behavior due to Screen Time Limit

The most common behavior patterns faced by parents when they tried to limit the

usage of devices are listed in Table 10.
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Table 10: Common behaviors observed due to limiting screen time

Behavior due to limiting screen time Respondents
Impulsive 48%
Whining 40%
Temper Tantrum 37%
Normal 19%
Defiance 14%
Aggressive 13%
Disrespect 10%
Lying 6%
Don't Know 5%

From Table 10 it can be inferred that kids tend to act impulsively and whine while
parents try to limit screen time. Most of them throw a temper tantrum which are
common in kids under the age of six (6) years and which is also similar to DMDD
symptoms. Thus there is a need for intervention in order to ensure good health.

k) Physiological Observation of Children by Parents

Physiological Observation part was made with observational questions consisting
of ten (10) questions. This helped in measuring the children’s usual behavior in
daily life and the consistency of those behaviors. The answers were in a Likert
scale of Always, Often, Sometimes, and Never. Considering a 70% threshold to
determine the most usual behaviors which are persistent in children nowadays are
the Irritability, Defiance and Anger issues. The literature review showed
significance in different studies that Irritability; Anger issues are related to
prolonged device usage. Thus findings from this study matches with the literature
review. As there was limited data available in this study to do a regression study to
link this behaviors with the prolonged use, future study on it with sufficient
amount of data can provide a correlation between them.

Summary, Discussion And Conclusion

This study was initiated with the thought of taking the first step towards creating
health awareness among the citizens of Bangladesh. As analysis shows now with
the exponential growth of technology and the easily available cheap electronic
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devices the children spend tremendous amount of time with gadgets which has
grave consequences if proper guidelines are not followed. The first vital findings
showed that on the basis of use of location, parents are only able to monitor 55%
of children’s total device usage. More than eighty percent of children are using
Smartphone and TV for the sole purpose of entertainment. In the case of
Smartphone and tablets kids tend to view it from at a very near distance. More than
65 percent parents are not aware of the consequences of sleep problems and
language delay that can cause due to excessive device use. Playing part as a role
model, encouraging physical activity and reading books, scheduling family time
are the most common practice of precautionary measures taken by parents. And
more than 80% parents believe they sometimes or always observed a reduced
screen time because of the precautionary measures. Most common behavior
observed due to limiting screen time use is impulsive, whining and temper
tantrum. Daily physiological behaviors by children that are most common and
have been observed by parents are irritability, defiance and anger. As study
suggests that these behavioral patterns has a positive link with the prolonged use
of device usage, further studies should be performed to find any existence of
correlation between these variables.

The study findings are consistent with the conceptual framework that has been
established for the study that the parents of Dhaka city are inadequately aware
regarding the consequences of too much screen-time. They have a willingness to
take precautionary measures. However, the parents are not aware enough of what
should be the proper measures. Some suggested precautionary measures may
include limiting screen time, encouragig children to play outdoors, not using
gadgets as babysitters and ensuring that the child gets adequate sleep. Continuous
reminder should be provided to children to maintain a correct posture for handheld
device use and sedentary movements must be balanced out by active movements
to reduce obesity chances.

However, this study has some limitations related to time constraints and also it
involved a very small sample size comprising of only 63 individual parent
respondents. Further study with a larger sample size consisting of randomly
selected individuals who fulfill the criteria would be more representative.
Research already showed significant connections of health and device use. The
implementation of regulated device usage by children can save their health from
many risks. Proper importance should be given on this field which will eventually
help protect our future generations to become a healthy backbone of the nation.

26



Electronic device usage and perceived
behavioral changes in children

References :

ADAM Health. (2020, January 28). Screen time and children.Healthing.Ca.
https://www.healthing.ca/other/screen-time-and-children/

Ahmed, K., & Sohail (Khan), M., 2008. Child's play and recreation in Dhaka City,
Bangladesh. Municipal Engineer: Proceedings of the Institute of Civil Engineers,
161 (4), pp. 263 — 270

Al-Mohtaseb, Z., Schachter, S., Shen Lee, B., Garlich, J., & Trattler, W. (2021). The
Relationship Between Dry Eye Disease and Digital Screen Use. Clinical
ophthalmology (Auckland, N.Z.), 15, 3811-3820.
https://doi.org/10.2147/OPTH.S321591

American Academy of Pediatrics. (2013). Policy statement. Children, adolescents, and
the media. Pediatrics, 132, 958-961.

Anderson, S.E., Economos, C.D., & Must A. (2008). Active play and screen time in US
children aged 4 to 11 years in relation to sociodemographic and weight status
characteristics: a nationally representative cross-sectional analysis. BMC Public
Health 2008. 8:366. doi: 10.1186/1471-2458-8-366

Beurkens, Dr. N., (2017, November 18) Screen Time Can Be Dangerous for Kids’
Mental & Physical Health. Retrieved from
https://www.drbeurkens.com/dangers-overexposure-clectronics-kids-mental-physic
al-health/

Bhola, Dr. R. (2021, August 27). The Effects of Too Much Screen Time on Children’s
Vision. CHOC - Children’s Health.
https://health.choc.org/effects-of-screen-time-on-childrens-vision/

Council on Communications & Media, Strasburger VC. Children, adolescents, obesity,
and the media. Pediatrics. 2011 Jul;128(1):201-8. doi: 10.1542/peds.2011-1066.
Epub 2011 Jun 27. Erratum in: Pediatrics. 2011 Sep;128(3):594. PMID: 21708800.

Daily Media Use Among Children and Teens Up Dramatically From Five Years Ago.
(2013, April 21). KFF.
https: f’f’www kff. orgframal-eaultv-and health-nohcw’nress-releaqex’dallv-medla-us&

Dhaka Population. World Population Review (2021). Retrieved 2021-10-27, from
http://www.worldpopulationreview.com/world-cities/dhaka/

Duch, H., Fisher, E.M., Ensari, I., & Harrington, A. (2013). Screen time use in children
under 3 years old: a systematic review of correlates. International Journal of
Behavioral Nutrition and Physical Activity 2013, 10:102
http://www.ijbnpa.org/content/10/1/102

Electromagnetic fields and public health: mobile phones. (2014, October 8). World

27



Asif Mohaisin Sadri, Dr. Nilakshi Didar
Dr. Md. Shanawez Hossain, Dr, Tanita Noor

Health Organization.

https://www.who.int/news-room/fact-sheets/detail/electromagnetic-fields-and-publi
c-health-mobile-phones

Hale L, Guan S. Screen time and sleep among school-aged children and adolescents: a
systematic literature review. Sleep Med Rev. 2015 Jun;21:50-8. doi:
10.1016/).smrv.2014.07.007. Epub 2014 Aug 12. PMID: 25193149; PMCID:
PMC(C4437561.

Hinkley, T., Salmon, J., Okely, A. D., Crawford, D., & Hesketh, K. (2012).
Preschoolers' physical activity, screen time, and compliance with
recommendations. Medicine and science in sports and exercise, 44(3), 458—465.
https://doi.org/10.1249/MSS.0b013e318233763b

Holton, K. F., & Nigg, J. T. (2016). The Association of Lifestyle Factors and ADHD in
Children. Journal of Attention Disorders, 24(11), 1511-1520.
https://doi.org/10.1177/1087054716646452

Lanningham-Foster L, Jensen TB, Foster RC, Redmond AB, Walker BA, Heinz D,
Levine JA. Energy expenditure of sedentary screen time compared with active
screen time for children. Pediatrics. 2006 Dec;118(6):¢1831-5. doi:
10.1542/peds.2006-1087. PMID: 17142504,

Marques, A., Calmeiro, L., Loureiro, N., Frasquilho, D., & de Matos, M. G. (2015).
Health complaints among adolescents: Associations with more screen-based
behaviours and less physical activity. Journal of Adolescence, 44, 150-157.
https://doi.org/10.1016/j.adolescence.2015.07.018

Maulana, M. S., & Gunardi, H. (2020). RISK OF LANGUAGE DELAY IN
TODDLERS WITH PROLONGED SCREEN TIME : EVIDENCE BASED CASE
REPOR. JECIES: Journal of Early Childhood Islamic Education Study, 1(1),
34-48. https://doi.org/10.33853/jecies.v1il.53

People and Society: Bangladesh, CIA The World Factbook, (2021) Retrieved from
https://www.cia.gov/library/publications/the-world-factbook/geos/bg. html

[20] Robinson, T. N., Banda, J. A., Hale, L., Lu, A. S., Fleming-Milici, F., Calvert,
S. L., & Wartella, E. (2017). Screen Media Exposure and Obesity in Children and
Adolescents. Pediatrics, 140(Suppl 2), S97-S101.
https://doi.org/10.1542/peds.2016-1758K

Rowan, C. (2010). Unplug—Don’t Drug: A Critical Look at the Influence of
Technology on Child Behavior With an Alternative Way of Responding Other Than
Evaluation and Drugging. Ethical Human Psychology and Psychiatry, 12(1),
60-68. https://doi.org/10.1891/1559-4343.12.1.60

Rowan, C. (2017, December 7). 10 Reasons Why Handheld Devices Should Be Banned




Electronic device usage and perceived
behavioral changes in children

for Children Under the Age of 12. HuffPost.
https://www.huffpost.com/entry/10-reasons-why-handheld-devices-should-be-bann
ed b 4899218

Sampasa-Kanyinga, H., & Lewis, R. F. (2015). Frequent Use of Social Networking
Sites Is Associated with Poor Psychological Functioning Among Children and
Adolescents. Cyberpsychology, Behavior, and Social Networking, 18(7), 380-385.
https://doi.org/10.1089/cyber.2015.0055

Sundus, M. (2018) The Impact of using Gadgets on Children. J Depress Anxiety 7: 296.
doi:10.4172/2167-1044.1000296

Tremblay, M. S., LeBlanc, A. G, Kho, M. E., Saunders, T. ., Larouche, R., Colley, R.
C., Goldfield, G., & Gorber, S. (2011). Systematic review of sedentary behaviour
and health indicators in school-aged children and youth. International Journal of
Behavioral Nutrition and Physical Activity, 8(1), 98.
https://doi.org/10.1186/1479-5868-8-98

Wikipedia contributors. (2021). List of countries by number of Internet users. In
Wikipedia, The Free Encyclopedia. Retrieved 08:03, October 27, 2021, from
https://en.wikipedia.org/w/index.php?title=List_of countries_by number_of Inter
net_users&oldid=860084955

You, S., Kim, E., & No, U. (2015). Impact of violent video games on the social
behaviors of adolescents: The mediating role of emotional competence. School
Psychology International, 36(1), 94-111.
https://doi.org/10.1177/0143034314562921

Manuscript received on 10 October; revised on 10 November, 2022

29



JOURNAL OF GOVT. CITY COLLEGE ISSN : 2789-942X
Volume 02, December 2022

Ol M 8
AT N T T=A
T, e 2T

FARPRCFA

FETdSl A SRenrET ¢ Tref-wre Pife At qreifed Trure SrgeifaseE
S THiFs fRree S Bae! (14 e T2A- FAFTOR [ 8 TR’
Terrone fore o §fe ey Ior aces IreT o, faeim fafa
FceTe fomee (e S TWeRE T (9 AR | 992 R
Arebfe eReRen-Tea 49 IreR “fFef waptTw [(eva agerr Ir==
ST fof 20 et Sere AR | 358y RETHT AIed STwEe (AT
sy, aaeie Roneee— it *1f@ seaeta— e s qraTe it Sfsee @
FF-TEOCS Wl 769 ¢ Twiew ferew fof | ypay JBIewa se weaifa qret
TP GFCR ATDICE Srardar oracet fof e T 01, SIF vl Fare] A=ied
e (A2 SRR S-S 8 TSI SR FCHCd JRET 5] IS | (12
FAO! T IRAT 8 7 T AR oFR e T feRrm FeE
cifarr-feyeora Teife =1 7@ Few A8 IReea=; W[ &ie =
‘ETrET AGSA IRET | TS 598 RBCFR ¢ GBI TIOREWR 4R
AT SR 2bfTe 4R [eRiTs AZHiTS 4 feRa 3= IR SR orEet
e B AR (A IR SRR WM &ifee I ¢ [eifora | qreifea
GO TR (<1 YfErga T2 G2 {019 g 8 Sqma-aT &sfere 2ozt
APTZ AE¥E TroAfFS 2rArR- ©RE GG TRTS WY ST IR @3
NI 2T |

AT + FG-ST[ ST, elfeT TSRS, IHIH S | sl

ST WS @ o aur, e e, seelf gat geam 1eBE Stee, 5B |

30




ST T S AT (74 AT 7T

GROTORMT (ol (¥ IGTT T2 (S50-599¢) | *ed0id 356 3fTa @i
=P-Sed “ARRSe wfgfere Jiox @Al empm-2 sren emfo-Tge o
O GOReRE wfireifes At fedfes oreard@ sfeemarea A o
=S AR (AT TSI R SRR IreIFTGLRTER T 2THER LI G-
e TrpemEr e AFOEE WmE vy Tge qeE AGEriEs Aetros
THOTOR SwifHe I STge 2 foftt | W7 biTe! Toshia @ Jrelf oot
GO TS = O ST AR IR U2 HTHETCR &St gy Taend
T (9 oo TS, A OG- SR (TR @ T &R T Gieaa (+19
1M | B IR SRPTT O ACHETCTR G eT @ FAenAfes AT SrernE
O qaE R ST SCHETCT (Y e TR (Tered g s R @
TCarEe TG BT AR IR SIS O MCITET &0 |

feol fraesee QR sfmes AR R SFEE ST
sifrafrre &b« are 747 ore 8 e Tew 4t A8 BT purs i
frerrenite Toifge ¢ vrgos aferzy e oF TR AT PERE Geib
s ergfrE Sfieas fofere Sgerd AGRIICET NS TAPEFR AT
YT =¥ AW Alfee G | g fafen I feger! v e o™r Ieamar
=T @3 g feweess oF e geEwEr e feEmE (Sb58-35u8) OF
ASTEF AR o freer ©F S 12 58 & 2

T, FIET e TEqwicT @2 TSR ORd v fTeee s 5, 58
R[N A (AT o1 74, 7o SABIeFe IoeIed ofRe ARefs |
Shuq BT Tematned Wk Sy-ad B Reea 78 -8y Reanyae e
sodo R Sfore ke srre wifem Aiceir Wi sfa it Site siares agem™
AR WIRE T 91 T | 03T 92 Wi IRARCA 2 o FAF T0HT TR
SRS TSR TR SRSl Seiad [/ FfEw wfeemy e sre e
Ao ST SHSINA FFPTOT FoT (7T TF SUINOLTHT o I SH0od
TR AT ST R IR SIS {20 /0 AeIeT PTITaa QST et
THSE GBI JOF 27 (¢ St A for Wi Atd shb-2 B o[ S
wEroda s e e wrad ¢ Anfae sfaer afsamt e g
o *rorra 2IF8 (AT TV IR (0 PRGN, J[we S e wm®
AT G S € AT AT eI PETIT GreColTB I ST SR T4y
fer g AR REw e = 9 ST WA @ ARG Mo | GFHA
“fafefore MRe oo T A Sarelfe THeNir FFero’ & (79 &7

31




©, B EfemmpT

ST A FRASTTR WG el PTea Neeram Feo TF SR &b+
SRR (I GAIF] ST (BTEEAr° | TR JZW | SIQeT B e e
S0 @7 ARSTANY T GO 0Ol (S0 NS S{YRA G| NP1
TERML® , TS AL I SRS ‘LT 337 T I Grorre! jfEq
G 8 TG WGPCeT IRAN Sofre 1 ‘faor Frpdi o e wifde =
TRl | oo (e [eAiehe efeferam orres o Fieet ¥ TyeRE nifq
fafer s P Ao TP Ao FPIBT WL T T | LT AV
O AR BT . TSR B AT AT G GG S@reiE
TMATSRIAE AT IFRGN AP THLe, PR AL 97 ANFGT (@I
CIPIRIE & 7§ fee ey FRAHT ACEeT ARTHEAN FEHN IR OEH
TIHCH o AAfee RR-FH-8 o [eh 592id e srre e |k
A (TEIea AT BT HCo THI TS I G W8 A,
Ao | W it TR e ©2 TR AARAIERS 2w A T T 248 |
ROy (@, UG TGl GIPRPT 06, [$8 Ireifer 731; JoaR IR SRS 77 | ©F
3o fere e S @ 2ta el SIf@ET | savs B Miva =item fafy
SEEIIPIC ORI S (T IRFTAC R GNP ST QAT FeifErs &= et
2ol TP | I Ape oY THETTE A7 SRl B Afont Faw e
TRCRIST TR TR #11 I0a 791 $oiif | devm g e FifR ¢ frfars
FI; DI e 2 ok T #ifaeye e Agem g 79 Fa TY SRS R
QAT T ORF STRIE ORI SVd FIRMRCS GR 203 NPT+ Wige fafire
IR F0o AT T FHTEA-CS WHfEe 2rol SrRres [fey ==raq Tyont
31 TMfEfereane | I/e WO sv-8v BT IFfaRm TaRe efsffy Tt wifas
AT ST A7 (ATF AR T SR 2P W2 4TS ARRIT 20 60 a4+
AT 1> 0T AT G AFCO T (TPGe I AT FACT SR el e
TP A (TPIW GRS SRS ToFT BT Trrary g, (12 R S_relfer
TR Tre wfifPrs 2 fof et wgiEs 7 wAfeea adm=@r +m, 4=
EREFTE ORI LTI SAA AR TGS AT 8 eFifHe SHOMRINS 745
AP AT TH© AT @ (A €Y ORZ /WA | WO R ANAS
WA-AEAOT ABOT (@FNE2 3589 RBTH 3 @ TTwERT SWfoe ke
SIFS AT A (FOT GIET AP T4 (el (71 “Ty2 HAfweg aom
SRl 2@ O © GF AT O SRS [ AT IR oo
TeNZF e TmMIT F, Cfae e @ 20e2 AT e W 25, ©.
AW ARAVER HE WS WP o9F, [OFTe 641 @ ol SremAr Ao
WIFCFEOR W45 Wew A1 SHoRE “1fFeta TGO F419 50 Afeqm ¢

32




ST ST & THIF (1 AT T2

JRET S ABSE TR TS AR (AT TP Oy ORI 58 W16
% IRAR edEEr e et e e Sferas SR SREE orEd (7|
TR |

SOgeR WP 0 AR Ao S iR R ¢ e orar-tfEer-ryEe
R a e Swe eerre-T7aEgs [y R e Im sesy, s[neif
HPRFICVRL GG AR | @it “HffEfore aifde = wwwa w&fom (> Eube
S584-3¢ FTTHFA H584)— IS T APV AFSIT IR 71 T A 2T,
S THI 27 AZSMET H2 TF SEE 25 AGBR [Fera S S ¢ et
FAFOR FE Wi | 758 WZ AT ¢ LPRRIRTS TR (o7 To3E «op S a%e = 1,
R TPTIETE T3 AR 2% AT Gl AR e [t 3 “A1fwer=
TS FACT 2T G3R SO | PR FBI AANTS AT FRATY SGrepoie
04T ST IRAF FIZTE A T B@-forwss- fEfere-gfaaiar o= ¢ Terwe
FRNE TGS TP IO 7 T QI TS 20 R SIS 7K 550 g+
fAte =03, IR O ¢ Jrelfer AT (@EA F41 55163 1, AZSA IR 512 2o
@M S T @ AT vt [Ruwe-dfeanw | ¥2 [ree-afsam 1@
AT T@-Fers-fEfors- @SN AL FFEE o2 T&qr, ANGeT9\S T
S (AT TGO Tt ARETR ATE AT I OITHd OTS; SIS 20T I,
TV GAE &P, YW P GIGET &0E @SS [T e ok wia-Ssiar
2Af ST ST e eFAIfere; UoRS S)IS [Pmea ARt (R AR 7S
it Al TREe TFed 2, O, Teafer, anfe, #61 9w 5 o ifte
@ IRFG(PE TGS B M (MG T TREN SAIE | TYIRS AL A1 afeqm
2AfFT-3q ToRT QHNAl AE MRS A I T e A e
A | 58 JI SRR 7K FFR Ao FHET I 9 TR FAMDCS
S R 20 27 THiee A a8 @M ™ T4 Ol AgoH
A VRN 8 FATET-CP Fe1 W o Praes | ef e v Trma vl
e wuide = g wame @ e dfoqm sel e f[ewre fifeet |
ABorr e wee o AT ren  Aeifis-gia- fers-smfefers-
&GN G2 G TRATA WATSF LT TR 47 S fCrma 51 T
8 Gt 51T WK AR[ITa WiEe ¢ wdfe A o1ee 65 MUs @ e
AFOR T4 @ - G five fire et oE TS TR ol ¢ Tamd
SRPTEE FE FRIE ¢ N2 Tarz 2fef e Fewe 26-2150 TY Sew
BIETC 38 ICa G AT Aeng R G AfCARRCS o e (At v d¢ e
388 T &I 0 TR TGO A SRR @ Areafos i ey Faee
(STRAMR B[ T I AT |

33




©, 3o 2feaeT

ae SAfefefore Rrmem citea e same Tefeeag Soamel T =@,
TrelfEe e ¢ Bl RefRvyriee [fey @em (oggAm wi@ afef iy e
TG A HLAT TP TP PRI AR I 1S ZH FZO TR A7 |

P g AR AT PR MR W AGOR IR WRee RS 92
S erefere Wikige & wacTel (14 Ifeda 720 |

sfifeer a1 Afoda 49 Fepreld AEmife #19 piew o Y@ s=a= v
SIS I 584 BT CUHBHA | F2 *TPFT 23 GIHART TP G5
I ST ST STATICAT A | BIFIT 0T GTCHHAT 22T A2 FI2 STayleord
T T& 2 fof | 58 T 7ot wog S5 1acy A 79 afedw areifEs gaaieew
AT SRy Ffonm Filw wfs Tael ¢ wpreEilte Ao T agd
foRl-oarp IS (B Wl 9ot ST & 1

O ASAES IS R TGS oo Teoed Afedw € AZSAT
T MIRCS 7K IR vor Ta-FrFs-IRIme-gaaid e e dfedm
T T G | G e G5 ST @G saide- AT A IR TR
TR @ G-SPICH AR S OS] AR | s et 3o pfersy wrasiiess
A ST ORI (TPg™ BIFIT R CSACT SO ST e IR
Tod TP B [T 57 AP P Q@ CICEGIE (GG I26T
AR *1E NfEGE 722 IR IR I AR T2 T2d | (<14 IR
FEE AP SREY efEe IRAm-ag wWrel afsfEae = wfetea
Togidn e o7 sifeem Piew w@@riee Mans AR I TRE
RIATSWE 0 WY ST SACEIBAR TLMCET 2COTCLT FRS] ST e @
TR e e e wers v e ¢ sy o efeeie s
@S 0 FRTE W SRS F6F 8 SR do8b RBITH 5197 I 2% I
TS IAH] € G-I JRIARIA 79w IR 3 AfF@I PHferst wraairer P>
M WD AR SIS 8 FIAFOIF 2bife 27 | ©ite I -

“IRA ©MECE R R, IGOE GR WMECST O IFETE e fee
RWIERT ¢ TR T8 ¢ AVTES WONS SFMH IR0 FFIR SAPiITel
O3 HAFBETR SRR T I e weer oitd witwn cfeans ageE

0o A @ YA A AR S ST T BT GIR T (AT, BT, A,
(AT T, T TCE T, JqT € TG [GfpT 2300 T8 AT SRR

34




I ST @ TG (< G T2

ST ST O/ JRFACE IV (AN TIAMNZ | THWed o7 “Aifena @i-Jifzar
I TS (536 IR ST 9 IETE TIPAF AW (AT 28CO(R | FAG
HAfTRTS BRI G AW WG SifATS IR 170

TeAR 4 S1g efedy I d AR T aray e o eweT | @
G QTSI (T @ TRPAR #fF A Pifer waeiesw ARoefs T sioc
S G T AR | 92 AFAR 2% AR T@-Z@Twd SRl A AT
(TR (ST RIEACod S0 9190 U8 T Ao (14 I a2 @
AT WCLIR. SR T (ST FIAMD 19 I 2= I |

s58b BITH 20 TFIfT o = AT o1 ARGICAT Q= = | Sfea=iea 515
IR aAfSfify AETHAR TE (Srbu-359d) TRIfre Iremtd dfre wTer e
2R R TR QAT IRCATL 24 TY @ FeAfert A AT FTRAPIR Gepoicerat
ST IRFCFS TS AFO I 2RI LSS 2T &7+ [THI0S THFT 20 60
AT RIS | Qb RF A 74 AP AT R € T TGP G TSR
RIS T 35 [H AT AfFRIC M4 f4e57 Frawre | > W v @ [Ffors =@ ¢
I IS 5 TB-UF 0 FTeT A QA G ST TGfer* TP ST
o™, wiEdd af¥e 39 e cifeee afsfy v W siuE q=29m
BTERT, R@AICT SR T=Aewe 8 9% 2AlfFwI A #Ast S Woh (14
e 7= | & W AF SAfewE Pl w@Ee, e egfereee [ e wmw
REACTSIN € O TGIACHT AT FEEFT T8 T TR *PFT THF AHRS
IR IS T TN AGORT AT AT |

TR (7, % ST (I IR S e =77, BIela A120A oy certiros fage
I A | ST7eNE ZOTIN FRATT A7 NI o (TSR ABIF DI (G (G
QAT A0 e 206 I Ffwad, T4, (ETooR, o1 @ T | 4395
werd for e 1tdR fof et SIe 1w | 3 W6 4395 5oIaIeeT Seaeapa 31
IR IO YA @FOR 2 (14 Y(Ed T2 |2 ACHE TGRS ATF | S¢ TB
TR ST T I (ST I AP WA B (T9IeId GF07
FTCATST T | FRAT ATICAT ATT FAPwI SR (GRTAE 0 e ferq 972 3
RIArT9IeTd e At ITCarel pfete e I | §fS SEE se Wb T
IfFena e 71 =W | Sy B A SobTa (14 Ifera Temifery vl e
AR TOC TR & 5fed 8 T 7R ‘gqFTE W One S SRIGF
T o5 AreRe pE Sqrfirte =7 1 wresd fomr «rE B O WS
GG Y IFOT FACET, I THE (I ~NfFeICTa Ga@ AGodl; 2@
SV FAE; XD 6 Ol RRATTeR Fier 20eT TNKe Srages I 152 F2;

35




©. Z 3T

QT ST 0T GIET—T, =, =11 | oy Yo S O a2 @ effioqv fzm
ST ACS (1 e feem Teger ToAfEfs | Tremay @, [omr A5 3580
Ew @Rw ¢ Awte ofsae FEibe pifem Sem v swentae wfe
FIACSTHC TF e foree foetae fomma sewife g (Ate2 o Sfeq vt
JCET G CA=1 RE SR 12°

b 5 & b1l Siieeid oReee ol foge aor, gh romf e wa-Ruige
WTARTE JIAF Swbifaa S 2Afeere Twmgy Jefem S SE F0I,
HTEW AR AR TOMHE RIS TR AfGTHE A WG G &P
ST I A | G% TOMCHAR PO (oI ey (TR fen! RReied ==y
DI AT A (A HATHE 718 2057 OfF &feqitd U3 o (<4 e rere

SAPIF G ACE | (T TS ST (AM3) Aot oifean epg eafeeew, fof
IC G AR 0T | AT O o QST GTRd AQal, A
SITSITEF A , TRANGTFT VI TAC02 T | AZOT[ AT T LG 2R ST @A
BIFTCR TK | SIS A2 (I 1 (1, S 4TS g ™8

S[G3o FRaT Afaw ffE AT Mo T@-Frrs-Ifaaiaa A et orEE
ferra TR S SApER afsam-afetany e A Ifer-Sugifae 4%
SAifseE e graar | a3 92 afsqv-eferaned a3 [Re +i9e soed Henem
T[C6 TRV NoTF AT e AF© =27 5767 [wrerr 1gerar sarw 2w |
e f[fen g TMEfas TRgfoe femeror Ty e dfeamr omr
Teeifqe 20 THTS OF I TN (MHE SMEO SPIHRe-doed BT wws
fonfe A Sepe bOAT TRF oP T el GfoTer FF T WRGeT
F ARG AR T A& 4@ SRTer? (AT O JI-IT1% Z6h
1Y SFTOIE Twifre, Taifre |« Siffgfere soes ™ 2q wrEifa %=
T eI (O (e, AT ABO 20 ©F, 7 (FICAT S 74 |

o2 AfSAHA SR HRCT AgeTe 20 €00 TR | IR 1 JEE a==
o7 FHfeoia e F@ee ol (e I TP | G ST CIERm
ORI @ el WM ZPTATSICET F (*12 Y& A (el Face | o+ Siens F#1eem
S IO 21T PO | IR T OF Temiface Neaifere ¢iicawr [t ¢
AT (ST (FICAT SATST TS A3 T AT (FGAS, FIET (AN A2IPTE
WA FIFE ZAE (TSI U7 TS | O A Ao~ ZPTATSIEER IR 0T
TS T VA TR AT NI R (S RS, W 2T € (SR

36




ST T @ G 1 YT aE

FECE , I8 ARFCS | R S ZPTATSIT SAeFae SARere Praie 2@t 2
IS TS e AT 41 2T R TS I IRAT AT NI P s
TRAT AREAT FACSTT FACS A QG (AT, BO GF FACO A G0 e
G | TG Yy TR e e Ifen wifite ¢re e 9 Facea S
{95 |2

it G o feyfmre gerr srar Afswrs S e
2T SIS 2 &S FTST; 2R wo TN “AffTe 27 eI «iNG, WS =
e s, (@IfTe 2 8 rEwfa vl *=ied e FrmefeRinT e e
S | 0 TR o1 feqaa o= swet 47 “Afem P gae e S
% NfFeicTa el P S Torife weE wE 2 m AW SrTEE
Torferg SHPe = TR Tel- 4 A P g@ieR w=-Terfs Féar
(T EFAE ARKAS A 0 4l T 7917 TGS TRATT a7 @R 8
(R (A 2 GF0H (TP FOIE T | G2 FII6 BT 2ATEER O-AF
T ST APIRIE Sy (TN T 65 &7 2142 3¢ @R <4 e
DIl (AT GRA 9 T TR IIAGICT | CTAT OGP FRET ST 3 QAT
SO MR R4 (TP TR RS 2T 14 Gga T2 R 3 [
A[-JRT-F-TTSTIF FICE (TG |

T G AR TGO AR AGORE T & SBTR A= TR A==
TS B@-Sod SWped SQWIT= 314 e 513 <06 I el 76-Coget @3
Ty TERE; U2 ASE WA e W T A S0 WIRE e
Ao o [oeeT Afoy-uTEs M-S e (G-
IReIFTGLATY | 58 TP AN AT AT G2 G el-SEraro Ao SrgPred
GO SR (TN AT GF TFIOFS Tl | FRAM ARICAT (TgIena
SFRAE @FOF 20T AW, (FC (S SGLAATT | SIS A} 8 1y efoifis=ier
Ao (TOl-FA, FrEe- @A IR BENCE  CTO-FAH NGIRHE
IR | SR Ao AT F@we o7 39w | aToRgE Wit T
FGICZ 6T PN ¢ AT ool g e e Sm-FEe™ a9 Tae 8
ST MG S SECIAICE A P ATLI-5T AR (AT (AT B e S
(1< ST T2 | TSRS, GG (ST | S0 CIeRD 1A 2T ff Brer @i
e A eTifRR FRa Tor W= FHeET | TE-Terfe Srerey TR A
ToAferg I (SF & TN SoAffors oS o (<4 Ifew T Seioe
CETICEET GBI Ol IR AR T WIRNG &AWl 34T 2 |

SRAIE ACRT FTPWF 20A2 (% G IIF0] (@ IAPICIH IO WK AT,
IRECP AGSET FACS A, RO (TP =1 2w 2w oens AREcs wfose

37




©. 3 Efemr

e =@, I FEEIEmT 1 e 2@ aR Ao e e e =9 1
TGHEN T GO I A | GR G2 AfTAET STATIC 9 AT BRI 1 R
06T S T AGWATT RS A | AR N oS 92N A
Torferg wafpe B Fewea ‘oo R[feq @, W ok R fafeg
fRrFiefoBT @ R@RPT (AT TS *1o afefifa” @t (7= | e awe SR 14
IEgE I ASOER €97 TUCSNHAS A TAPNT I 137 ARCHHT I
T2 @ &Ze T4 2 AZOTE THFES 3 Wl AT 12 ez #1f6q Prae creas
T T (1Y SR Tz 00 T | e fof et o adewar A
TIfErnitTa AL AFFR FE NG SPIAT, =EOFET TF, WET M, NGTH
SHIA, GRS (@I, AN RS S WAE 76 qedtviond 1feq wifq
G R AT M 8 FCRC (@ I A WewArera “ffzfe wmrmeds
AGOR IR WK PP e IET-A CREFE A2 GG, AP 52T,
Zycare el e 3= #Afea avife =7 1>

IEC YR IS IR O vl aif i, qreifera fergd S @ Sgied ol
HGPTEIR AP TR I (TG TS 20 IR (*4 Y3 F2ARR Sifare
ARG 1S FH | IR ©f AN IR Z0H Y O QI IO wifag
8 IO |

S SIFRE PO WSl e Tt AR bt S = *fe
AT AR wfae faxem afsfafe 5% AT Aveaca e
CIrEEw 2FEPT @ B TS 390 TN | STRfaGT (eed e eifee femere
wored &w Afeffia Tfgfores oF fsenag afsffy oot Ifem s=mw =ife
FCRETC S (A AP TR SCe SIFT A1 | @ epyeer fofy e,

ST R TGS FEET | WOTC TR IACRI AN e Mooy | AT (0P
BT, T @ (oifert SR afeffear wmeam | (@ IR gl T M 2.9 I
B QIR TR TORE & | IRFT AT TRAGF TP O | FAeF
FAGARCE T G @ RS @ B @9 g Swyey (qree Sf 47 I
e | onfiy Feeafene Igel Fa0s A | ©F WNH AgSEwE 1 Foq (7

o2 IRACE el G e = (*FEe 58 ¢laqne e & Faf |
do¢o FBITH (1 Yferga T=Ca A SRHReerR JATIMT W 51 2Hifere =
ST ST *If2n TEee S oA g S5 Bl ey (At @@
20 *12d MR A fqeeeT feqom S wEme (ofitg [oF w@ eeerm

38




ST ST S I (1Y e FE

FICH (T ¥fE "ot Sfe 27 OIS 24 IeT fereTe (! IfeE 92 |

SoY BT b QAR (A “AfFRT TR 61 F5=1 20T IRE O =l
afsorm swrifaarrs @@ =@ Tw ¢ T S-RaA- 3 SR Soe
S ol ofer AR e ST I SR AT A S0 122 3y
(FFE TO© WL LoTGT S PTTSCEd Ne S GTSI3 S| FLHE 2T ST ISCY
JCE, “o QU ST FFDI O 00 G O I AT | PSR AT *PiToE
AET O I (@ I A0 GO AR O PO Tl AR | AT
GO TSP @Y O (TIPS I SR AT IT, Gl 19 FR0H Mo e,
BT SR TH B (RPRIE 1 T 0| 2K 0 Sieetd wifq @B @, Aeeme
ABT ST (I |7°° 58 AT A TG APTH S (T ] PP I
ST SATHHCTR-IRAUICT 298 7R SCo=ew ©F 6 RS ABor g gpfs
(TET 218 T 27—

“ofggo! e IR APET 2AGT L B AP GR ORANS AFTCTD N2 AR
0o ANE 5 & Tomeer Teafs 929 990 A | W 927 AT @Piees e
AR Gy G0 Pl I FAE | oy [ I wfediize 2enw s

e =g =

SoeY YBIE Q0 T 8 ¥R Ry sferifaacn azear / [Reavar e Seifie
T GO RO G2 SRR =i Apfon SiF efexrn to-fwwm R
ST & DA 14 YT =2 IR FT2 TR fof wrwa ewie 41 (Ares
e A |

TRACI RGP FoFT 8 GorsT o412l (A e feray 7 212 & 0 e farfegeT;
(14 (R TZA O ISR NPRIAMS (TS | OF T A AGT 20 ST
T RCR | 553 BT Se (a1 IR GHICCHE GFTR AR Saraat
orare ol Wie S0 I, “S Qe Faiz, W veT ool 4=0eE e (Are
T TP S-S € GO GG 1) (@ AR 51 03 178 (TR
JIfeFe FIol QR M G I JE P FA R, ORR (TPrg TR
Ifeqrad aE-709 (oifae A ofae- fegamic Seifte o ke A A
JREC*!; I (*14 ferga Fe+ Sfefie & qreife™ wifea fPrer sifeum; sefqura
e =3 “eeretEd ABSAT A |7 o327 d5a8 RENHA ¢ CUHFT Tfenwd
YR AR ST epfre yaR f9eidite agafe ere Ifega sz Qe
oA e ey Age #ifeer (At e orEE Wmies epTifas aa e [gerom |

U3SCT So8b BT (AT a8 B w1fy Frem quta 5w Afea e

39




©, 37 e

REITTR ABOIT NCHETCR 5T, T S AT HF-SogeT 23 SR IATHI Haor
S @ AR W |

AVBIT & SU=ifes

AW, fGA. (058) | F99F I Jerq A=A (G @ FATO! TRA, WG JWPA,
BIFT, %. 09 - Ob |

TN, A, (S0bd) | YFTHF FeF=r: “WfobrFe (IR GPTeN 7wHfrs) , IR GHCey
GBI, % 34 |

P, BT (X009), SRCST PRI 6 FHTO AwT , IR GFTSH, BIF, . ¢ -
Lo |

JEATTATIR , 1. (>05Y) | f&ray : #Hifeer wg= er<ar, fadr sfawifers ¢ AfafSs e,
@ @ ey sRfemit ar: f: | FeereT, 9. dvb |

M. . (00€) | AFET AT ¢ FEFT 2, GO ATy &I, BIIT, 5. 9 |

W, 8. (S5b9) | B Were e PrErmes hensea i, o e, e
GFICGI, BT, 7. d0b | G 7 AWGe TRAeT ¢ Afwe Afawm wway e
SEEET- B PR q7F e (Shbo), AR TH-ST-2N T
(Sbb8) R TFTI IF (Svbr@), AT (Shbd), RS (Sbrdo), T 2b1F
(Su55), fIfZT ¢ JFa (Sbde), (FIRTT (Shdb), ABIFF (Sbdd), T2 (3500),
T-TT-ZF (3500) |

PR, GL.E.. (Sa5d) | Tgerl 8 Trom Safe’, Tm e TPl Tfws, er
PHTCTH ST 6 TSI BE (S505-5590) , IRF GITT, BIFT, 7. 3-8 |

BTERT. ST (2005) | TR I ST =77 S o2 -SFT 2 974, TSR,
BIFT; (ST (R009) | T74 AT I FREII% @ SIeprg qemife, Skafe
I, BT |

TR, LA, (S68D) | IR PRIV SIAT 8 TZCIBE (5503-5890) , I GFCCH,
I3[ 5. 50-br |

COTGRT, SIS, (R059) | FIHT B SfZjf=iTaw 51, 0F A&, IRAT GFTGI , BIFT;
7. ©-5) |

FIFER, A, (3530-5590) | I T ST € FRObw], A, 7. ¢-90 |

QW 7, (3658 | SR M@ GRT-FZ) @ f4AFI5ar, AT ST, BRI, 7. A-bo

ST, ST (R00€) | AT G, =T ST, S GF0T TR, 7. 0 6 S |

IR, AT, (5% ) | AEGT AT @ P ey, ALT GICCA, BT WG,
TIYA (R000) | ©F @EWEH : RGP BN, Weled = e,
OIS - A5 e; oot (@ FIf e 51 |

40




7T ST 6 FHIF (41 AT T2

AT, 9.9, (200R) | JEETF PRI 2MGZT (59€4 - H589) , NTW AR 2ew,
GBI, 9. 85-8%; 4. PRIGE TWW, I Pife RFfore TR o, qafo
afe=IrRe ST, il Ty, et fred @ ST @ fRve SR, Yoy, 7
03 o, SR FIRE, WRF-FIf ©F Afzer , FRrgE 2= s=ifrs, IrRamwwT
FfOZT $208-599) , &AW 8, G AT, AR FRF T, (TN 000, 7. :80) |

T, (LY. (05 | PTG AG&IFA, LeeIAG (@3 FRse, 516, 7. bro-bbr |

T, 3. (5590) | AT T O AT 6 S AGIS, N IR, BIT, F.
Sorbr |

T, (L. (05Y) | T GG, 7S, . 5-5O |

TR, DAL (009) | FRET Faw Aoy [rr awagen oF W@, G&e, 7.
V-9 |

AT, WAL (00R) | CRI-WCHE : IOPT ¢ TEW O, M I, B, 7.
QY-8 |

WZFH, G, (00Y) | WEF TR SE WCHE , BIFT, 7. R0 |

FRAA, L. . (SodY) | WIFFT fF T 7 ©ewd PR FE QY R OEF PR A0,
gefeiif @ fMfbe, orer, 7. 5 |

T, 1. (R039) | FRECHT S R, TGP, BIT, 7. ¢ |

Manuscript received on 10 October; revised on 10 November, 2022

41




JOURNAL OF GOVT. CITY COLLEGE ISSN : 2789-942X
Volume 02, December 2022

Phase Transition Behavior of Fen’SCrzCulesSimBg

Finemet Type Nanocrystalline Amorphous Alloy by
Differential Thermal Analysis

Pritish Kumar Roy! and Dr. Shibendra Shekher Sikder?

Abstract

FINEMET type nanocrystalline amorphous alloys have attracted wide attention because of
their superb soft magnetic properties such as high saturation magnetic flux density( more
than 1T), outstanding temperature characteristics, high permeability(10000 at 100kHz),
high squareness, very high Curie temperature (~570°C), low magnetostriction (less than
10°), coercive field, anisotropy and core loss. Excellent soft magnetic properties of the
FINEMET type nanocrystalline amorphous alloys are obtained when these are crystallized
by the proper heat treatment to the amorphous state. Crystallization kinetics is characterized
in terms of two dominant processes. One is the rate of formation of stable nuclei (nucleation
kinetics) and the other is the rate at which stable nuclei grow (growth kinetics). Activation
energy (E)) is an important parameter for understanding phase transition behavior of any
alloy. In this paper, nanocrystalline amorphous alloy of composition Fe, .Cr,Cu Nb_Si,, B,
prepared by rapid quenching method is investigated. The x-ray diffraction (XRD) has been
performed to verify the amorphous state of the alloy. Two different crystalline phases are
observed from the differential thermal analysis (DTA) experiments. The activation energy
of crystallization (E) of these two phases has been calculated by Kissinger and
Matusita-Sakka methods which are based on the Differential Thermal Analysis (DTA).

Keywords: Amorphous, FINEMET, XRD, DTA, a-Fe(Si) phase, Fe,B phase, Activation
energy of crystallization.
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Nanoerystalline Amorphous Alloy by Differential Thermal Analysis.

Introduction

Nanocrystalline soft magnetic materials were first reported in 1988 (Yoshizawa, Q.
etal, 1988) and it is exploited under the trade name FINEMET (Yoshizawa &
Yamauchi, 1989). The originally proposed composition of the first FINEMET type
alloy was Fe  .CuNbSil B, The crystallization of FINEMET type alloy is
strongly related with nucleation rate and growth process. The activation energy of
crystallization is an important parameter for both technologically and the study of
crystallization event.

Differential thermal analysis (DTA) is a direct and effective technique for analyzing
the crystallization kinetics and stability of the crystalline phase with respect to the
crystallization process. In this technique structural change occurs in the material
under heat treatment. Differential thermal analysis (DTA) has been widely used in
scientific and engineering fields to study clays, soaps, polymers and various other
organic and inorganic materials those, may be solid or liquid. The DTA technique
was first suggested by H. Le Chatelier (Chatelier, 1887) and was applied to the study
of clays and ceramics. DTA study pays attention to the crystallization temperature,
activation energy, phase transition nature, effect of chemical composition, thermal
stability and effect of manufacturing system of the alloy.

Theoretical Aspects

The kinetics of isothermal crystallization involving nucleation and growth is usually
analyzed using the most successful and applicable theoretical model suggested by
Kolmogorov-Johnson-Mehl-Avrami (KIMA) (Kolmogorov, 1937; Johnson & Mehl
1939). The volume fraction of crystallites ((0<a<1)) is given by this model (Avrami,
1939; Avrami, M. 1940; Avrami, 1941):

a(t)=1-exp{ —(kt)"} (1)

here, a(t) is the crystallization volume fraction after time t, n is the Avrami and k is
the effective overall reaction rate, which actually reflects the rate of crystallization
in thermally activated process and usually assigned Arrhenian temperature
dependence,

k=kpexp( =E,/ RT) 2)

Where, E_is the activation energy of crystallization, k  is the pre-exponential factor
or frequency factor, which indicates the number attempts made by nuclei to
overcome the energy barrier during crystallization and R is the gas constant. In the
framework of KIMA model, the kinetic parameters n, k, and E_are assumed to be
constant during the crystallization process.
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Taking In on both sides of eq. (2)
In( k) = In( ko) — Eo/ RT 3)

From the plot of this equation activation energy (E ) can be determined.

Experimental

Glassy alloy Fe, .Cr,CuNb.Si . B, is prepared by melt spinning technique. The
melt spinning facilities were used at the Centre for Materials Science, National
University of Hanoi, Vietnam. Melt spinning is a widely used production method for
rapidly solidifying materials as well as preparing amorphous metallic ribbons.

Amorphous ribbons with the composition Fe, .Cr,Cu Nb.Si . B, were prepared in
an arc furnace on a water-cooled copper hearth under an atmosphere of pure Argon
(Ar). High purity (99.9%) source materials were obtained from Johnson Matthey
(Alfa Aesar Inc.).

2000 -

Relative Intensity

1000 — - % J- % 1+ 1 7 | T o o i T T
40 45 50 55 60 65 70 75 80 85

Angle (20)

Fig. 1 XRD pattern of nanocrystalline amorphous Fe, .Cr,Cu Nb.Si . B, alloy at
room temperature.

A Philips Model PW 3040 X' Pert PRO XRD system was in this experiment. Fig. 1
represents the X-ray diffraction pattern of Fe. Cr,Cu Nb,Si B, nanocrystalline
amorphous ribbon at room temperature. The absence of any sharp structural peak
confirms the amorphous nature of the sample. Differential Thermal Analyzer (DTA)
Shimadzu model TG/TDTA 6300 was used for the study of crystallization kinetics.
The DTA runs have been taken at five different heating rates i.e. 10, 20, 30, 40 and
50°C / min covering from room temperature to 800°C.
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Results and Discussion
Thermal analysis

Fig. 2 represents the DTA traces of as-cast nanocrystalline amorphous
Fe, .Cr,CuNb,Si . B, alloy with different heating rates and covering from room
temperature to 800°C. In each DTA curve, two exothermic peaks, one for bee-Fe(S1)
and other for boride (FeB/Fe,B) phase are distinctly observed. The value of on-set
crystallization temperatures (T, and T ,), crystallization peak temperatures (T and
T ,) and crystallization ending or completion temperatures (T, and T ,) at different
heating rates for the alloy is given in Table-1. From Fig. 2, it is seen that
crystallization of both phases takes a wide range of temperatures and this
temperature range increases with the increase of heating rate for the Ist
crystallization state, but a little anomaly is seen in the 2nd crystallization state. From
Table-1 the crystallization temperature range for the 1st crystallization state is 51 to
78°C and for the 2nd crystallization state is 33°C to 46°C. Crystallization
temperature range for the Ist crystallization state is always greater than the 2nd
crystallization state. The DTA curves in Fig. 2 show sharp peaks at 522°C-547°C for
the Ist crystallization state depending on the heating rate from 10°C / min to
50°C/min, which is lower than that for original FINEMET 540°C-572°C
respectively (Chau, er. al., 2005) and the replacement of 1% Fe by Cr of the original
FINEMET 542°C-569°C respectively (Shihab, er. al., 2020).

100
) 50 °C/
40 40 °C/m in
60 |- 30 °C/m in
s 20 °C/m in
= 40 o
Ej, 10 °C/m
z 20
=]
= 4|
o}
]
= -20
40 L
-60
80 L i | L
200 300 400 500 600 700

Temperature (°C)

Fig. 2 Effects of heating rate on DTA trace of as-cast nanocrystalline amorphous
Fe,, ,Cr,Cu,Nb,Si,, B, alloy.
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Table-1 also shows that the two crystallization events are separated by a large
temperature gap of ~140°C. For FINEMET without Cr i.e. for pure FINEMET the
temperature difference between two events was found ~150°C (Leu, and Chin,
1997). From Fig. 2 we can also see that the peaks of 2nd crystallization state
exhibited with high sharpness than the peaks of 1st crystallization state relating to
strong crystallization of boride phase. These results are fully marked with those
reported in the work of C. Gomez-Polo. (Gomez-Polo, er. al., 2003).

Table-1 Effects of heating rate on 1% and 2™ crystallization states of the
nanocrystalline Fe, .Cr,Cu Nb,Si . B, amorphous alloy.

1359

Heating [* crystallization state 2" crystallization state
rate (B) | Onset | Peak | Ending | Temp. | Onset | Peak | Ending | Temp. (T -T )
in temp. | temp. | temp. | range | temp. | temp | temp. | range | in°C
Cmin | (T) | (@) | T [(TTHI (T) | (T) | T) |(T,T)

el el “xl A2

m°C | m°C | m°C | in°C | m°C | m°C | mn°C | m°C

10 509 | 522 560 51 650 661 683 33 139

20 516 | 532 574 58 657 672 696 39 140

30 SI8 | 537 578 60 661 679 707 46 142

40 520 | 544 587 67 663 680 709 H 136

50 522 | 47 600 It 668 686 713 45 139

Evaluation of activation energy by using different methods
Kissinger s peak shift method

The activation energy can be estimated using Kissinger’s peak shift method
(Kissinger, 1957), through the equation.

In(8/17)=—(E,/RT,)+In(kyR/ E, ) (4)
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Fig. 3(a) Plot of In(B/T,;?) as a function Fig. 3(b) Plot of In(B/T,?) as a function of
of 1000/T,, [K'] for the -Fe(Si) phase 1000/T, [K'] for the Fe,B phase of the
of the Fe;, sCr,Nb,Cu, S1,; B, alloy. Fe;, sCr,Nb,;Cu,S1,5 5B, alloy.

The plots of In( ﬁ;}"’- Versus IOOOITp for nanocrystalline Fe, .Cr,Cu Nb,Si

715 13.5 9
amorphous alloy are "Shown in Fig. 3(a) and Fig. 3(b), which come to be stralght

lines. The value of E_ may be calculated from the slope of each line and it is found
for the a-Fe(Si) crystalline phase 1s 3.43eV and for the Fe B crystalline phase is
4.92eV.

Matusita-Sakkas peak shift method

The activation energy can also be estimated using Matusita-Sakka’s peak shift
method (Matusita, and Sakka, 1981) through the equation.

In(pB)=—(E./ RT ) + constant (5)
Fig. 4(a) and Fig. 4(b) show Inp versus 1000/Tp dependences for the alloy under
study, which come to be linear. The value of Ec is calculated from the slope of each

line and it is found for the a-Fe(Si) crystalline phase is 3.57eV and for the Fe,B
crystalline phase is 5.08eV.
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The values of the activation energy calculated from Eq. (5) (Matusita, and Sakka,
1981) are slightly higher than the values of activation energy calculated from Eq. (4)
(Kissinger, 1957). So it can be considered Eq. (4) and Eq. (5) are in good agreement
with each other. The activation energy of the original FINEMET, the replacement of
1% Fe by Cr of the original FINEMET and the replacement of 2% Fe by Cr of the
original FINEMET is listed in Table-2

Table-2 Activation energies of original FINEMET and modified FINEMET alloys.

FINEMET and Activation energy of | Activation energy of Methods used for
modified FINEMET 1* crystallization 2 crystallization calculating activation

type alloys phase in eV phase in eV energy of
crystallization phases
Fe, CuNbSi B/ [3.25(ChauN.etal, 2005 | === Kissinger's method
Fe,, Cr CuNb,Si B, | 3.26¢shib Mretat.2020) | 4.87shinab. Mr et ol 2020) Kissinger's method

Fe, Cr,CuNbSi B, | 3.43 (present work) |4.92 (present work) Kissinger's method

Fe, Cr,CuNbSSi B, | 3.57 (present work) | 5.08 (present work) | Matusita-Sakka's method




Phase Transition Behavior of Fe,, Cr.Nb,Cu Si,, B, Finemet Type

i
Nanocrystalline Amorphous Alloy h1 Df,ﬁin ntial Thermal Analysis.

The activation energy of 1st crystallization a.-Fe(Si) phase of the original FINEMET
1s 3.25eV(Chau, 2005; Kissinger, 1957). The activation energy of Ist crystallization
phase of modified FINEMET type alloy Fe , .Cr,Cu Nb,Si , B, (replacement of 1%
Fe by Cr of the original FINEMET) is 3.26eV (Shihab, et. al., 2020; Kissinger,
1957), which is approximately similar to that of original FINEMET. In present work
the activation energy of crystallization phases of modified FINEMET type alloy
Fe, .Cr,CuNb,Si_ B, (replacement of 2% Fe by Cr of the original FINEMET) is
3.43eV Kissinger's method (Kissinger, 1957) and 3.57eV Matusita-Sakka's method
(Matusita and Sakka, 1981), both are slightly higher than the previously observed

tendency.

Conclusions

Non-isothermal DTA measurements have been performed from room temperature to
800°C at several heating rates in order to study the phase transition of the
nanocrystallization process of the Fe  Cr,CuNbSi, B, amorphous alloy.
Replacement of 2% Fe by Cr of the ongmal FINEMET was observed to decrease
heating rate dependence crystallization (on-set or peak) temperature with respect to
the original FINEMET and the FINEMET with the replacement of 1% Fe by Cr. Cr
additions also narrowing the interval between crystallization (on-set or peak)
temperatures of the observed crystallization states. A temperature interval of
~140°C between the two crystallization events is measured. The phase transition
kinetics is described using the Kolmogorov-Johnson-Mehl-Avrami (KJMA)
approach. By employing Kissinger's and Matusita-Sakkas's methods, the activation
energy of crystallization (E) is determined from the heating rate dependence of
crystallization temperature. It is found to be 3.43eV (Kissinger, 1957), 3.57eV
(Matusita-Sakka, 1981) for a-Fe(Si) phase. The results obtained from Kissinger's
and Matusita-Sakka's methods are very close to each other and compatible with the
previous works which indicates that these two methods are in good agreement with
each other. The activation energy is found to be increased with the increase of
replacement amount of Fe by Cr.
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Abstract

Modern teaching follows the active learning approach in the classroom. To be a
21*-century teacher, the demand of contemporary education is to capitalize on
the best pedagogy. Group work is one of the most appropriate active learning
strategies. The colleges affiliated with the National University of Bangladesh
can customize this activity to improve student engagement. Generally, in the
govt colleges, students are not attentive and engaged in the classroom due to
many prevailing problems. Neither teachers nor students are aware of this issue.
This research was conducted using both primary and secondary data. The 30
BBA Honors 4th Year students were selected to provide data on the challenges
and solutions of group work. The data were collected via a questionnaire and
analyzed with SPSS and MS Excel. The result showed that group work has
more advantages than few disadvantages. The national university has the
maximum number of students in Bangladesh, but due to adequate teaching
methods, they are not regular in colleges. Governments and national university
authorities should take appropriate steps to improve student engagement in the
classroom.
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1.0 Introduction:
1.1 Background of the study:

In the modern age of teaching, the introduction of pedagogy has earned huge
repercussions among thinkers and experts regarding different methods and styles
of teaching in the world of the 21st century. According to Chowdhury (2016), the
government of Bangladesh has been more active in quality education in higher
education institutions (HDIs) and it largely depends on the teaching-learning
process. with the changes over time, the pattern of learning has also been changing
swiftly. The Change is being occurred in the Transmission of knowledge to the
generation of knowledge. Sherdian et al (1989) noted some vital traits identified
from the literature as follows: Firstly, Learning has become student based instead
of teacher-based. Secondly, the emphasis has been given to students’ assistance
each other to find out solutions in common inquiry without seeking from
instructors. Thirdly, teaching-learning is based on solving problems through
information gathering, analysis, and discussion by the teams. Group work is one
of the most popular methods which is propelling the wind of change in teaching
style in recent years. This method dates to the history of Greek and Roman school
and originated from the philosophy of Socrates’ learning where asking and
answering with discussion was given much priority (Kimber, D. 1996).

Group activity in the classroom generally refers to the allocation of study among
some groups of students heading towards a common goal together. This method
also is called collaborative or cooperative learning in the world. It is one of the
teaching methods followed by the teachers in class or outside the class too. Some
traditional methods are also flowing around the globe besides some modern
methods. The lecture method is one of them undoubtedly. But there are
controversies. Lecturing one hour at a stretch in class may produce boredom and
distraction in students. On the hand, group activity is very effective in removing
the pros and cons of the lecture method in the class. It gives the students to
collaborate with their peers and analyze the subject matters freely and effectively.
Nakata et al (2019) found that national university accounts for 68 percent of the
total enrolment of graduates than any other universities including private and
public Bangladesh. Unfortunately, the government colleges affiliated with the
national university are very far away from attracting students into the classrooms
due to the failure of proper teaching methods. The attendance rate is very
miserable. The teachers are following the traditional rules of teaching style. No
new inventions are seen in them. The Govt also has a lack of monitoring
mechanisms for such many colleges. So, students are not participating in classes,




Exploring Group Activities for Students’ Enhanced Participation in the
classroom: in perspective of BBA Students in a Govt, college of Bangladesh.

and they have lost both interest and faith in old methods. Collaborative learning
can become one of the vital elements and sources for getting the students back to
the classrooms. It provides the students a platform for sharing knowledge,
building confidence, increasing speaking capabilities, and extending cooperation
among themselves. Mutual correspondence and communication between or
among the students are necessary for an effective learning process. Group-based
teaching is the name of a democratic teaching policy where each student can have
value and respect. They learn how to tackle an ambiguous situation and make a
good decision to go ahead. It is challenging and stimulating learning too.

Quality education means effective teaching and learning techniques applied in the
classrooms. The classrooms will be the best source of practicing and acquiring
knowledge, skills, and expertise. Group work facilitates and provides the
environment for the students. Business students are at the front to face the
challenges of sophisticated competition for knowledge. The business has become
very dynamic in the modern arena. But we are not providing them with enough
and adequate job-based learning. Teamwork is the basis for achieving any
business target. So, the involvement of students in teamwork is linked to the job
requirements too.

1.3 Research objectives:
1. To find out the current challenges of group activity in my classrooms.

2. To find out the ways to overcome the challenges of group activity in my
classrooms.

1.2 Research questions:
Q1: What are the current challenges of group activity in my classrooms?

Q2: How can be current challenges of group activities be overcome?

2.0 literature review:

This section examined different articles, and journals from different sources for
getting a crystal idea about team or group work, its challenges, and its different
aspects of it. Calling it collaborative learning Gokhale(1995) indicated that
grouping and paring to achieve an academic goal. Again, Referring to an
instruction method Gokhale(1995) said that working together at different levels
of performance and evaluation in small groups for a common goal. Here the
learning is dependent on one another. Thus, success and failure are linked with all
cooperation and mutual understanding. While Sultan et al (2011) considered it a
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motivational method because it can produce inspirations to group members. They
also postulated as like Gokhale (1995) independence in activities to achieve
success in their task in a group provided that task is given to the students jointly
with a peer group for gaining knowledge and competency on those assignments.
Although forsyth and McMillan (1994) told it in the same tune with them to
describe the method as like the basic element relies on the internal motivation for
learning and education process. Comparing with individual learning many
researchers tried to find out the areas where collaborative learning is clearly
ahead and performed better. Principle of constructivism and socio-cultural theory
of development also coexist in the group learning or collaborative learning.
Bransford et al (1999) thought it to be followed by constructivism theory while
lev Vygotsky (1978) extended this work to the theory of sociocultural. Although
constructivism theory lies that Particular attention to the contribution in the social
interaction through building their own knowledge, and connecting new ideas,
new experiences to existing knowledge. On the other hand, social activities and
cognitive processes helped in developing sociocultural theory suggesting that
learning takes place when learners solve problems beyond the present
improvement level with the help of teachers or peers. While the sociocultural
theory is also supported by another prominent researcher Bruffee(1981), he
mentioned the collaborative learning personalizes knowledge by socializing and
providing learners a social context with peers with whom they are engaged on
conceptual issues. While both are on the same view, Whipple (1986) conferred it
as a pedagogical style where cooperative efforts are emphasized among students,
faculty and administrators.

Brame & beil (2015) has classified the group learning into two categories as
formal and informal. They have defined informal cooperative learning as small,
adhoc, temporary teams of two to four students work together for specific time in
class, basically up to one class time, answering queries, responding to the
instructors. They showed a model of informal like think-pair-share. Formal
cooperative learning was defined by the Johnson et al (2014) as working together
for one or more classes to Finish a joint task or assignments. Some features of
formal cooperative learnings are mentioned by Brame & beil(2015). firstly,
instructor clears the learning objectives and assigns the students into groups.
Secondly, the group is heterogenous with skills of specific attention for success in
the assignments. Thirdly, assigning specific roles to individual given that
communicating the criteria for success and social skills needed to complete.
Fourthly, the instructor will be playing very active role, it involves monitoring the
work and evaluating group and individuals and fifthly, the teacher will motivate
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groups to interact and to identify potential progress for future group activity.
Johnson et al (2014) was looking for its characteristics by positive
interdependence where students make better performance through individuals
help to produce better performance by the entire group. Again, Johnson et al
(2008) has elaborated the term that teachers use the group activity to increase
students learning very often in the classroom. The group is to capitalize the
outcome of peer to peer instructions. They also specified the goal to enhance
students understanding of contents, to produce specific transferable skills or both
combinedly. Although keeping similarity with Johnson et al (2008) about the
benefits of team work, another researcher Blair (1991) found combining talents
and providing innovative solutions to possibly unfamiliar problems of group
work. He also compared advantages of wider knowledge and skill of group to
individual activities. he believed in ‘two heads are better than one policy.
Vindicating the previous researchers, Bock (2004) proved that a positive
correlation exists between team-based undergraduates’ education and academic
success. He showed it that collaborative learning has a positive outcome. While
Diane Wilson (1998) also advocated for group activity.

Traditional organizational structure has lesser alternatives than team work
according to her. Also, added synergy can occur when everyone is inspired to act
together. A highly functioning team can make a high-performance level in any
level of organization. LA force (2003) points out that a team makes energy and
enthusiasm, mixing perspectives must lead to new ideas, involving the right
people will be widely accepted solutions, and feeling people connected to the
organizations. On the other hand, emphasizing on critical thinking, Gokhale
(1995) conducted a study and found some benefits like helping understanding,
pooling knowledge and experiences, getting cooperative feedback, thinking
stimulation and getting new perspective. Also added benefits such as socio and
emotional aspects like easy problem-solving atmosphere, being funny and big
responsibilities for individual and group. The benefits mentioned earlier have
been proved in many studies and research. One of them was done by David
Johnson, Roger Johnson and Karl smith. They compared cooperative learning to
competitive learning and individual learning (Johnson et al.,2006). Also indicated
is that cooperative learning increases the academic performance of the students
by approximately one-half of the standard deviation given compared to
non-cooperative learning models. Academic performance is measured in
knowledge acquisition and retention to creative problem-solving.

To be effective, the group should be smaller in size (2-4 members), and the
members should be taken in a heterogeneous way. Having a group goal that can’t
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be accomplished by themselves. The teachers should check members’
participation for example asking any member to summarize the work and inform
him. The instructor must monitor needed social and cognitive skills because the
more interaction with each other, the higher the achievement will be (Johnson &
johnson,2008). George kuh and colleagues also showed cooperative learning
enhances students’ engagement and academic performance (Kuh et al.,2007).
Although springer,stanne and Donovan(1999) ensured the results in their
meta-analysis of 39 studies STEM classrooms. They showed who participated in
group work ranging from extended to brief interactions, did higher academic
success, and also had more good attitudes toward learning. Brame & biel (2015)
supported the previous views of different researchers and also added that group
learning uses both goal interdependence and resource interdependence to assure
interaction and communication among the members. Also advocated for
changing the role of the teachers from delivering lectures to facilitating the teams
which helps foster this social atmosphere for learners through interaction. Sarwat
etel., (2011) concluded their study that supporting collaborative learning fosters
and develops academic confidence and creativity. it also enhances emotional
intelligence by viewing exchanges and elaborating the thoughts and views of
others. Added that both individual and group learning are useful for achieving
competency, confidence, knowledge, creativity, and cognition.

From the perspective of Bangladesh, while giving much importance to active
learning Chowdhury (2016) noted some important active learning strategies in his
writing in the case of higher studies like group work, debate, presentations, case
studies, think-pair-share, brainstorming sessions, etc. In the case of challenges
and disadvantages of group activity, According to La force (2003), people
experience deep frustration and groups are not the end-all to every organizational
challenge. Watered-down solutions may come out of many opinions, making
consensus may take a long time, and resentment arises when group member
doesn’t do their fair share. Tuning with him, Gokhale (1995) found that group
work can waste time explaining the material to other members. McGraw and
Tidwell (2001) and Hassanien (2006) also found some challenges for group work
to be successful like cultural differences among members, credits taking
mentality, coordination problems, different work ethics, and leadership crisis.
Fisher et al. (1994) added the time consumption of students and teachers,
assessing individual contributions. Similarly, in the case of Bangladesh
Chowdhury (2016) also noted some barriers to implementing active learning such
as variability among teachers and students. International theories and practices
are difficult to apply in Bangladesh because of cultural feasibility.
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Bangladesh government has introduced National Education Policy 2010 where
much more emphasis has been given to interactive and skill-based education.
With the help of the world bank, the Bangladeshi government has set up higher
education quality enhancement project (HEQEP) towards a common goal which
is quality education (Chowdhury,2016). To fulfill the objectives of the policy and
HEQEP, the teaching should be active learning skill based. Park (2012) has
pointed out that the ‘chalk and talk’ teaching method should be converted into
learners-centered active learning techniques. In the case of Bangladesh, effective
teaching methods like group-based learning should be introduced as soon as
possible to cope with world education.

3.0 Research design and methodology

The ultimate objective of the writing is to find out the challenges and ways to
overcome so I have chosen quantitative methodology. Since quantitative data is
useful in quantifying opinions and feeling about a certain issue in society,
explaining some phenomena, and testing hypotheses (Sukamolson, 2007). Also
added that it is used to generalize the truth from the sample. All the questions are
quantified for easier analysis. The survey method can be used for both qualitative
and quantitative analysis. Jackson, S.L. (2011) described the survey method that
asks persons for obtaining responses to describe. Denscombe (2010) narrated that
it helps to gather huge data within the very shortest possible time keeping the
respondents anonymous and unidentified. It is also a more cost-effective method
than the other method. A questionnaire was used as an instrument to collect data
from my population. While questionnaire is very effective in collecting data in the
case of social science. Its main aim is to collect data in the most reliable and valid
manner (Taherdoost,2016).

3.1 Population:
Only thirty (30) BBA fourth students were taken as the sample population to
complete the research in time.

3.2 Data collection procedure:

3.2.1 Primary data:

Hox and Boeije (2005) pointed out that researchers have full control over the
experiment on the respondent in the case of primary data collection. It helps to get
accurate data. So, Data was collected through questionnaires. The questionnaire
was prepared with 23 questions divided into two parts. Where upper part included
some basic questions about respondents and the lower part contained questions
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related to my topic. A sheet of the questionnaire has been distributed in the
classroom and gave them a time frame of 25 minutes to fill it up. The response
rate is 100 percent on return.

3.2.2 Secondary data:

Data also were collected from different journals, editorials, newspapers, books,
research articles, etc. it was very difficult to relate the theme to Bangladesh
because of the unavailability of enough studies on this topic. it has suffered a lot.

3.3 Data analysis:

Data analysis was performed using SPSS (Statistics Package for Social Sciences)
and Microsoft Office, in particular Excel.

4.0 Findings and Discussion

4.1 Challenges found in the govt colleges and discussed as follows:

While asking about the preference for group activity in the first question of
section B of the questionnaire, 21 out of 30 liked to work in a group activity.
Where 8 did not like it and one student was in a neutral position. That means 70%
liked and 26.70% disliked group work which is similarly found by
Hassanien(2006). It means the group activity has not been chosen by all students
as a learning method still now. The challenge enlarged from the answers to 2™
question in the case of understanding a topic through group work showing
13.30% of respondents preferred individual learning more than group learning
still now. So individual learning method is another challenge for the collaborative
learning method. The result is supported by Hassanien(2006). Group-based
learning has not flourished yet. Another big challenge found in the 7" question
asking “Do you think that coordination is a problem in group work?”

Coordination problem

Percent

Strongly Agree Disagree
agree

Chart-1

Chart-1, described the responses about the coordination problems and 10(33.3%)
strongly agreed,9(30%) agreed butl 1(36.70%) disagreed in this case.
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Coordination relating to group meetings and responses is a big issue in this case.
This data is vindicated by Hassanien(2006) in his article too. While asking about
playing fair share by everyone. I found 11 disagreed out of 30 students with this
type of question. The table-01 shows the data below:

Playing ‘fair share’ by members

Frequency Percent
Strongly agree 10 333
Agree 9 30.0
Disagree 11 36.7
Total 30 100.0
Table:01

It is very hard to play each one’s fair share in the group. Because all members
don’t become active and try to escape their own’s duty to another member’s
shoulder. So, 11 respondents think that all can’t play his fair share in the group
activity. This problem is mentioned by La force (2003) in the literature section.

They were asked to answer “Is your opinion given priority in the group?” Data
found shown in the chart-3 below:

Opinion given priority in the group

Percent

Strongly Agree Disagree
agree

Chart-02

In the case of sharing opinions in the group activity among members the question was
asked. chart-9 represented the data that 10(33.3%) and 9(30%) agreed that they are
given priority and 11(36.70%) disagreed.

Each member has different opinions and views. But all are not treated equally
because all opinions can’t be at the same level of standard. so creative thinking is
given priority. it is another challenge in group work as disagreed by 11 students in
question no 9.

Another crucial challenge found in question 10 asking whether the classrooms are
suitable for group activity. Data presented in both table and graph-04 as below:
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Suitability of Classroom

arrangement for group activity "

Frequency Percent & .
o
QO
Yes 8 26.7 e
No 20 66.7
No answer 2 6.7 ‘ Yes No No answer
B Suitablity of Classroom arrangement for
Total 30 100.0 group acvity
Table:02 Chart-03

Table-02 and chart-03 give us that only 8(26.70%) thought that classroom
arrangement of govt colleges is suitable for a group activity, on the other hand, most
of the respondents i.e. 20(66.70%) out of a total 30 replied negatively.

The above information has made the findings stronger from the perspective of
Bangladesh of Chowdhury (2016). where he mentioned that most of the
classrooms have permanent front-to-back sitting arrangement which is not
suitable for group discussion and activity. This concept is also similar to
Hughes(2002).In tuning with Brown & knight(1994) lack of confidence shown in
the assessment procedures of Respondents, another key and robust challenge
regarding the assessment of all members contribution whether it is justified or not
in question no-16, the data found as below:

Assessment of individuals contribution

60
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Assessment of individuals contribution
Chart-4

the chart shows that majority disagreed with students and only 9(30%) agreed
that the assessment is properly done. The rest 70% don t think it is okay.

Since each member does not work equally, assessment becomes tougher. Justice
may not happen for all. Another challenge is our culture of passive learning in
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class. They tend to a ‘spoon-feeding’” mentality. So individual assessment system
has become our culture that’s why they can’t rely on the assessment of the group
(Chowdhury, 2016).

4.2 The ways to overcome the challenges:

In the answer to the 2™ question, I have found that 80% of students are thinking that
group work helps to understand a topic more easily. It ultimately will help to reduce
the coordination problem (found in question no-7) of the group. More and more
group activities will attract the inactive members to the understanding of hard and
difficult topics as mentioned in the literature review section by Johnson et al
(2008). Subsequently Question no-12 - “Do you like to attend in class regularly
when frequent group activity goes on?” was conducted to identify students’
perceptions towards group activity-based class. Govt college failed to attract
students’ participation and there are no initiatives to enhance the class attendance
of students. so the question shows the way to take back the students in class.

80
60
40 |

Percent

= [2667] 8
© Yes No
Attending class during gro...
Chart-5

The chart- tells that 22(73.33%) students feel interested in the class during group
work, and the rest 8(26.67%) students are not interested.

So, the answers ultimately solve increasing student participation in classes of
govt colleges in Bangladesh, this is supported by Sultan et al (2011) as a
motivational method. Again, in the answers found from “Do you think it helps
you to be attentive in class” -21(70%) students strongly agreed and another
8(26%) agreed that they become attentive in class through group activity on the
contrary only one student disagreed. It will be effective in playing fair share by
the group members.

Again, asking the students to give opinions about monitoring of teachers shown
in the table:
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Teacher's monitoring of group activity

Frequency Percent
Strongly agree 21 70.0 70.0
Agree 8 26.7 26.7
Disagree 1 3.3 3.3
Total 30 100.0 100.0
Table:03

Monitoring the group activity by the teacher is supported by most of the
respondents (21+8=29) which is 70% of the total given that only one student did
not support it.

The answer solves the several problems mentioned above like assessment
procedures, fair share by the members, and coordination problems also. This has
stimulated the concept of Brown & knights,Race and brown(1998) & Brame &
beil(2015).

Through another question, Interfering in the group work by the teacher is shown
that 19 students (62%) liked it although 10 students did not like it

The teacher can interfere in the group work of students depending on the
necessities of the team. it also may hamper members’ freedom in activities and
judgments. But it will help to lead to the success of the team.

Question no-19 was related to another vital point and step of group activity,
which is the formation of the group whether it is made by teachers or students.

Formation of group should be made by the

teacher

E strongly

! agree

[20.00%] |}

= ~ W Agree

. 5 _' B Disagree
\ [26.67%] |

[ strongly
j Disagree

[] Neutral

Chart:6

The chart-6 presents that 26.67% disagreed with another 26.67% strongly
disagreed. Although 26% students agreed while answering about group formation.
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[t showed that group formation should be made by the students according to their
choice (52% supported).it is another way to overcome the coordination, and fair
share barriers. Because all will be knowing each other’s strengths, potential,
skills. It will overcome the communication barrier, decision-making obstacles.it
will also be useful in leader selection, and opinion receiving (cooper 1990. wolf
et al.,2003, Hassanein 2006).

Another way to overcome the challenges lies in the answers of the question

After group formation now another question arises how many members should be
consisted in a group. The question was like “What should be the ideal number for
group member?”.

Ideal number for group member
Students Percent
4-5 17 56.7
5-6 10 333
more than six 3 10.0
Total 30 100.0
Table: 4

The above table exhibits that 17 (56.7%) students consider 4-5 members is the
best for group activity while 10 students which accounts for 33.30% think that
5-6 members are best. 10% of respondents voted for more than six persons for

the group.

Generally, a bench has 4-5 students (Johnson & Johnson,2008) sitting capacity.
So, movement is not possible in the overcrowded room rather it wastes time. So,
each bench will be a group.so it is best way to overcome the classroom
inappropriateness (question no 10) for collaborative learning. (mcgraw &
tidal,2011).

Question -22 explains that an ice-breaking session before starting group activity
is considered highly sought by 14 students (46.7%) besides another 12 students
agreed with this too. While only 4 students out of 30 did not vote for this.

It is effective in case of removing the problem of coordination, active
involvement, and increasing interaction (Rogers & Brignull 2002). It will make
the group more active and inspired to succeed. It is also supported by the
sociocultural theory of lev Vygotsky (1978) and Bruffee(1981).
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Correlations among different variables follow:

Correlations
Like to work | Attending clagsBeing attentive
in group during group | in the class
Like to work Pearson 1 1.000™
in group Correlation
Sig. (2-tailed) | .000 .000
Nas 30 30
Attending class |Pearson 748" 748"
during group | Correlation
works Sig. (2-tailed) | .000 000
N 30 30
Being attentive | Pearson 1.000™ 1
in the class Correlation
Sig. (2-tailed) | .000
N 30 30

*%_Correlation is significant at the 0.01 level (2-tailed). Table:5

From the above table, we can see there is a positive correlation between those
who like the group activity again they like to attend class and who are attentive in
the classroom. it is a common characteristic among them, it is like the perception
of Bock (2004) mentioned in the literature review.

Correlations

Assessment of individual's | Teacher's monitoring

contribution justification | of group activity
Assessment of | Pearson Correlation | | -.024
individual's Sig. (2-tailed) 900
contribution N 30 30
Teacher's Pearson Correlation | -.024 1
monitoring of | Sig. (2-tailed) 900
group activity | N 30 30

Table: 6
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The above table exhibited that there is a negative correlation existing between
those who think that individual assessment is not justified and who want teacher
monitoring. Due to low confidence in the assessment, they are proposing teachers
monitor closely for proper monitoring ( Brown & knights,Race and brown(1998)
& Brame & beil(2015) so, it is negatively correlated.

Correlations
Improving | Communication| Making a Helpful
leadership | skill improved | good decision | to be
by the group | maker confident
activity

Improving Pearson 1 1.000™ 362° 301
leadership Correlation

Sig. (2-tailed) 000 050 106

N 30 30 30 30
Communication | Pearson 1.000™ 1 3627 301
skill improved | Correlation
by the group | Sig. (2-tailed) | .000 050 .106
activity N 30 30 30 30
Making a Pearson 362 362" 1 243
good decision | Correlation
maker Sig. (2-tailed) | .050 050 195

N 30 30 30 30
Helpful to be  |Pearson 301 301 243 1
confident Correlation

Sig. (2-tailed) | .106 106 195

N 30 30 30 30
**_Correlation is significant at the 0.01 level (2-tailed).
*_Correlation is significant at the 0.05 level (2-tailed).

Table:7
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The table shows that there is a positive correlation among those who think that it
improves leadership, communication skill, decision making and to be confident.
They are positive about the benefits of group activity.

5. Conclusion and Recommendation:

5.1 Conclusion:

It has been made clear to us that group activity is dependent on the positive
interaction among the group members like the constructivism theory of Bransford
et al (1999) and the sociocultural theory of lev Vygotsky (1978). It includes
communicating, sharing, and experiencing new ideas among members. Bruffe
(1981) also thought of a sociocultural theory like Lev Vygotsky. A big connection
was also found between team learning and academic success in my research as
purported by Bock (2004) in his article. It is found that there is a positive
correlation (table 25) among interaction, communication, and academic success of
members as verified by johnson & johnson(2008). The result showed (table 24) a
positive relationship exists between results and attendance as it motivates students
to be attentive in work while Sultan et al., (2011) claimed it is a motivational
theory. The study also revealed that it is interdependent work among students
(table 20) to achieve a goal jointly as said by Johnson et. al., (2014).
Understanding a topic through group activity is better than individual learning as
found by the study and it was consistent by Sultan et al (2011). Some challenges
and problems like wastage of time, coordination and adjusting among members,
consensus problem, and resentment among them are also found in my study as also
found by La force (2003). Bangladesh is facing lots of problems with its education
system, and it has not found a convenient and effective teaching method. Group
work can be a vital tool for Bangladesh’s education. although Higher education
institutions are not ready still now for providing the necessary requirements and
support (Hughes, 2002). Chowdhury (2016) has also elaborated in his writing
about the accurate shortage of classroom settings and structures in Bangladesh. He
also mentioned that teachers are also not eager to change the lecture methods to
active learning like collaborative learning. But cooperative teaching and learning
method demand time. Students remain active in this system. They like to attend
class and play very active roles in group work exactly what an education aims.
Govt colleges are suffering and has failed completely to attract students in the
class through traditional teaching and learning system in class. So, enhancement
of student participation is lying in the change of teaching methods to collaborative
or cooperative methods like group work or team-based learning.
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5.2 Limitation:

In the government college, this type of learning is a new term.so it is that since I
have conducted the study in BBA final year students who experienced only 5/6
times of group work. so, it is doubtful how much they are aware of this method.
Again, I have done it only in my college with only 30 students since it is short
research. But different govt colleges may have different environmental structures
and different opinions of respondents. So, the generalization of the theory may
not fit all govt institutions of Bangladesh. It was difficult for me to find any
similar research from the perspective of Bangladesh. I had to go for relating
international theory with my surroundings.

5.3 Recommendations:

The teacher should assign group work more as it increases and develops the sense
of interaction and cooperation among students. It also increases the competition
and decision-making skills among learners. it also creates confidence, creativity,
and adjusting qualities among the learners. This finding relates to the theoretical
approach of Webb (1985), Vygotsky(1978), and Sarwat et el.,(2011). Group work
should be monitored frequently to reduce deviations and push them toward goal
achievement. it will encourage members to work and assess the contribution
made individually. Monitoring reduces unilateral dominance, and each member
can give personal judgment and decisions. The concept is consistent with Johnson
et al (2014) and heller and Hollabaugh(1992). Group size should be 4-5 or 5-6
and it is also recommended by Johnson et al (2014) and heller and
Hollabaugh(1992). It will help them interconnect effectively. Arranging an
ice-breaking session is also another important task for the instructor. It will
increase cohesiveness among the members. Cooperative learning is better than
individual learning methods. it provides better academic results and better mental
and social growth (johnson et al.,2006). Classroom arrangements should be
restructured for collaborative learning. Students can select their group members
as it is supported by the data collected on the Q-19. It will give them more
confidence to achieve their goal. Hassanien (2006) pointed out that both teachers
and students should be provided training and time for instructions about the
strategies of group activity. Class materials and sheets should be prepared and
preplanned for the group. Those should be continuity basis not for one time. Also
added that assessment should be made on an individual basis.

After all traditional lecture method provides only theoretical knowledge but
modern education demands the necessity of practice-based knowing and
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practices. Group activity will play the role of enhancing more interactive learning
among the students. it will have a good impact on their skill, learning, and
performance.

5.3 Future research:

The perception of teachers towards group activity-based learning should be analyzed.
And research should be done on the various types of groups works for the learners. And
find what will be the best and most effective works or assignments for the students.
Research also deserves on how to make group activity in overpopulated classrooms
without time consumption.
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Abstract

The fourth industrial revolution (4IR) engaged agriculture with the industry
now which is more useful than in preceding decades. The advancement of
digital and automation technology mainly constructed the 4IR in these recent
times. 4IR changes the way a human thinks and also changed the work
environment along with the process work that has been executed before. In an
agricultural farm, poultry farm, hydroponics, etc., advancement of 4IR has now
been implemented diversely. For precision farming, 4IR combines the
hypothesis of the Internet of Things (IoT), Artificial Intelligence (AI), and Big
Data analysis along with immense industrial machines which are now not
unreal. Moreover, the uses of robotics technology also decrease human
interference in field-level work and create more opportunities for productivity
and processing. Also, 4IR introduces a new term which is Smart Farming,
which brings complementary advancement along with sustainability in
agriculture. In this work, a review of the fourth industrial revolution
accompanying agriculture has been presented with recent studies and analysis.
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Introduction

Modern technology is a blessing for this new era which benefits us in every
stratum of our life, such as boosting the amount of production and decreasing the
risk of loss. In 1780 the first industrial revolution was initiated which introduced
mechanical production machines powered by water and steam. In this stage,
cotton gin and steam power are the essential substances (Ane & Yasmin, 2019).
This revolution has promptly raised the quantity of production, increase the
topical and worldwide market economies, expanded the middle earnings of the
western hemisphere, emphasize autonomous governments, and edged to
urbanization (Rumi, Nahid, & Makhdum, 2020). The second Industrial
Revolution introduced mass production lines powered by electric energy. Textile
production advanced into the manufactured era, to maximize agricultural
production manure was invented, excavation sectors of oil and gas were joined
along with coal and iron mining, and rapport machinery such as the telephone,
telegraph were created during this time (Abdin, 2019). In 1960 third industrial
revolution started promptly afterward the second world war (Frey & Osborne,
2017). Personal computers popularized in this revolution, democratization of
information has been made conceivable by the Internet, commodity prices decline
with expeditious quality enhancement, and the modern age of capitalism was
conferred by making enumeration smooth for trade and state which emendation
the commercial structure for a war-ravaged world (Philbeck & Davis, 2018).

The fourth industrial revolution (4IR) is diverse from its ancestor because of the
plenty of spheres from those mere smart and linked machines and electronics.
Figure demonstrated the step-by-step evolution of industrial revolutions from the
end of the 18" century to till date. 4IR has become an inventive part of life that
associates artificial intelligence (AI) along with robotic technology which ersatz
the labor by replacing human perception and sapience (Sung, 2018). The 4IR is
flourishing in each segment of life among them it is expectant to advent new
complications in the ground of agriculture. In the future decennary, world
demography is expected to increase 33 percent, around 10 billion by 2050 and
that is why the requirement of food is frequently expanding and to meet this
demand we have to exceed the production of a food crop to 70 percent in 30 years
and for this, we should adopt leading technology to produce more pabulum (De
Clercq, Vats, & Biel, 2018, Ane & Yasmin, 2019). 4IR will deal with many
existent problems in agriculture, of them food production and food processing is
just a part of it as adequate food is emanated for the whole demography but the
rate of discarded food is 30-50% while numerous people die of hunger and 20%
serviceable crop is produced after using about 80% water of the planet and the
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residual void abundance is discarded (Sung, 2018). Insufficient initial processing,
lack of storage and transportation facilities, the inadequate link among production
and processing, seasonality of application, low retention utilizations, institutional
void, lethargic quality and safety standards and lack of improvement and
innovation is the main challenges for food processing zone. This sort of problem
can be defined by the adoption of 4IR on agricultural sector. For smart farming
and to cultivate more production technology has no substitute.

A
Inclustry 4.0 (2010 - til date]
Based an cyber-physical:
Third Industrial revolution that is blurring the lines.
; between the Physical, digital
o sy A yies 20180 and biological sphere. As well
Through the use of electronics as growing utilization of new
Industry 2.0 (1870-1914) and IT further progression in technologies such as artificial
; autonomous production. Eg, Intelligences, cloud
Inﬂ:::dng s prciietion Computers; semiconductors, computing, roboties 3D
powered by electric i S s T I
Energy e.g, Mass production; main frame computing, printing, advance wirefess
electricity and assembly line, parsanal detices, internet. W!‘
petroleum production.
End of the 18th century. Beginning of the 20th Beginning of the 70th Today

century decade

Figure 1. Evolution of industrial revolution from first to fourth.

This paper represents the impact of 4IR on agricultural fertility, beneficial
utilization by applying new technologies of the fourth industrial revolution.

The Dawn of the Fourth Industrial Revolution

The Fourth Industrial Revolution is a system that obscures all limitations between
the constitutional, digital, and living worlds. It’s a co-operate between advances
in Artificial Intelligence (AI), Virtual Reality, Robotics, Blockchain, the Internet
of Things (IoT), Biotechnology, 3D printing, Genetic engineering, Augmented
reality (AR), Quantum computing, and other technologies (McGinnis, 2020).
Founder and Executive Chairman of the World Economic Forum (WEF) Klaus
Schwab is a term coined Fourth Industrial Revolution in 2016. There are three
reasons to represent the advent of the Fourth Industrial Revolution: speed, scope,
and the effects of the system (Schwab, 2016). There are many advantages of the
Fourth Industrial Revolution as it brings about improvements in the lifestyle and
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also improves productivity. Compared to the First, Second, and Third the Fourth
Industrial Revolution is advancing at an indicative pace rather than a linear one
(Schwab, 2016). The 4IR increases the rate of production, proficiency, and
quality in processes provides safety to workers by reducing the amount of work
in hazardous environments, making prolonged decisions with data-based tools,
and increases competitiveness by stimulating custom-made products.3D printing
is the most important technology of Industry 4.0 which mass-produce set to
structure the upcoming product. The technological improvements throughout the
orb are face to face commensurate to the widening global automation which is
diligent in the IoT and Cyber-physical systems. While [oT handles the
interrelation between target and machine to the internet, where Cyber-physical
system is a machine that is monitored by computer-based algorithms. With the
help of connections between processes, computers, and studying big data we can
construct illuminated conclusions without human beings (‘Big Data in Industry
4.0 - Importance & Use Cases’, n.d.). Augmented reality improves the velocity
of industrial functioning, expands the efficiency of product processing, and
decreases -

THE DAWN OF THE
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Location
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Multileve! customer
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Figure 2. Depiction of the fourth industrial revolution has various applications in the present time.

the inaccuracy of production (‘Augmented Reality and Industry 4.0
Applications’, 2019). Additive manufacturing augments the microstructure of a
brand-new substance, unprecedented outline skeleton for acceptable
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approximation, and develops CAD compatibility for simulation (Dilberoglu et
al., 2017). The probable role of Robotics is becoming understandable such as in
the Corona epidemic (Yang et al., 2020). During the periods of coronavirus, the
robots probably work to sterilize and carry out fare and therapeutics (Sulaiman et
al., 2021). The robot can perform various difficult operations expeditiously and
subtly in industries. Reduce the number of errors in product processing. The
robots play a dominant role in agriculture in all parts including sowing, irrigating,
harvesting, monitoring, recognition of nuisance, and weeding. The dawn of the
fourth industrial revolution has been illustrated here with various recent
applications. As a result, it can be said that, the 4IR is not a prophecy of the
upcoming but a term of movement.

Status of Agriculture Before the Fourth Industrial Revolution

Agriculture appeared in various regions across the globe about 10,000 to 15,000
years back when humans commence forming nature to their requirements. Early
agriculture was apparently horticulture of a haggard kind of arbor and elemental
pasturing of livestock and eventually, people became progressively refined at
begetting the arbor and livestock that satisfies our requirements (‘The dawn of
agriculture’, 2022). Before the revolution, people used to farm only to
accommodate their primary needs and poor peasants worked on the land of the
moneylenders a small part of it was given to the farmers and the rest was
marketed by the moneylenders, and also there was a tradition of open-field
agriculture. Open field agriculture was a method where three big lands were
adapted to cultivate crops around the year among them one field was left
uncultivated because the field required to be manured and each year the victual
shifted also the section of the plot were lent to all the peasants to harvest their
grains and to had the impartial entrance of the finest land the section of the plot
were generally circulate to every peasant (SMART ANYA, n.d.). To make
deliverance peasants adopted intricate equipment to plough and fertigate their
lands and they vacant clump exploiting the cut and combust method to increase
their proportion of utilizable ground and they take out a hoop of bark from the
plants, desiccating the plants and enabling them to be ardent more swiftly and
they apply the embars as compost for the soil (‘The dawn of agriculture’, 2022).
Before the revolution farmers endured many austerities like soil erosion,
fluctuation of nature, an excessive yield of essential crops, degradation of
aptitude, and absence of sufficient administrative security and benefaction
(‘Farmers face hardships’, n.d.) Earlier, a lot of manual labor was required in
agriculture and it is still in vogue. As the population gradually increased, so did
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the demand for food, and farmers began to use different methods to increase food
production. With the revolutionary change from 1.0 to 4.0, there has been an
enormous transformation in the agriculture sector. In agriculture 1.0 there was an
amendment in animal spawning and raising, implanted lands were extended,
agronomics science and engineering endorse to the perspicacity, the modern
instruments was disported and an innovational mercantile has verged to the
agronomy (To, Fourth, & Revolution, 2020).

In agriculture, 2.0 farmers cultivate a great amount with less exertion by adopting
machines, manures, and finer kernels and in this time agrology administration
practices and latest equipment like artificial insecticide permitted and this also
constituted agroindustry or agricultural business which endorsed husbandry into
the commercial reign and manufacture plenty of inexpensive food and
additionally in this stage environment-friendly revolution, assumption of new
crop-raising technique, innovative apparatus, and implements are used, high-tech
evolution were utilized on farms, broadly the application of fertilizers, first
genetically customized victuals were sowed (Kumar Verma, 2019, To et al.,
2020).

In agriculture 3.0 it’s all about revolutionary creations like precocious plantation

implements, Micro immersion, rigor agriculture, technological podiums, and
affiliating shareholders, precocious plantation implements yielding better with
low tenacity, Smart instruments and digital enhancement have the incipient to
maximize production, subsidiary expenses and upsurge agricultural emoluments
and also agriculture 3.0 is fluctuating the perspective all over farming from
livelihood to endurability and A tremendous embroilment with harvesters and
endowments in important industrializations like micro-immersion, product
management, refined seeds, and high-tech platforms will act an imperative part in
this novel transformation and the modernization and development will place the
establishment for agronomy 3.0, and guide to recognizing the perception of
increasing peasants earnings (Sharma, 2018).

This was the status of agriculture before the fourth industrial revolution and now
people start to gear up for agriculture 4.0. Agriculture 4.0 is a phrase for the
upcoming major tides heading to the industry, alongside broader attention on
rigor farming, the appliance of big data and the internet of things (IoT) lead
preeminent business proficiencies without being affected by growing populations
and weather transform (“What is Agriculture 4.0? - Proagrica’, n.d.). It has had a
great impact on every sector of our life and it has also changed the way we used
to see agriculture before the revolution of 4.0.
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Literature Review

Oliveira et al. worked on a review of the application of robotics in agronomy, and
robotics in farming targets to conquer the concerns attributed to federation
expansion, expeditious citification, and upraised competitivity of excellent
commodity, ecological conservation, and a deficit of proficient exertion.
Following a comprehensive review of agrarian robotic techniques assigned in the
implementation of field arrangement before seeding, planting, plant care,
threshing, produce assumption, and phenotyping, It has been discovered that 37%
of robotic devices are 4WD, 64.52% don’t include a robotic hand, Weeding tasks
account for 22.06 percent, RGB lenses are used by 32.23 percent, Computer
vision programs aren't implemented in 35.48 percent of cases, 80.65% are yet in
the testing phase, 16.67 percent are created by Australian manufacturers, while
41.94 percent are created by European countries. Between 2014 and 2021, their
study looked at 62 agrarian robotic technologies and found a 22.98 percent
improvement in the overall harvest accuracy level and a 42.78 percent decrease in
the overall harvesting robot cycle, it is envisaged that the resolution of some
unresolved difficulties will aid in the acceleration of food production and
processing, Agrarian robotic technologies will tend to improve in terms of
efficiency and resilience (Oliveira, Moreira, & Silva, 2021). Al can also be
utilized in soil administration, weed control, and conjunction with IoT
innovations, according to Zha, who did a review of Al's use in agriculture (Zha,
2020)which are soil management and weed management, and then Internet of
Things (IoT. In complicated environments, he claims that computer vision
techniques like Deep Belief Networks (DBN) and Convolution Neural Networks
(CNN) offer promising outcomes in fruit categorization and weed recognition
that is, with different atmospheric lighting, background complications, angle of
capture, and diversity in the forms and coloration of the fruits/weeds. Elijah et al.
conducted an assessment of the advantages of adopting IoT and data analytics in
farming (Elijah et al., 2018)limited availability of arable land, increase in
unpredictable weather conditions makes food security a major concern for most
countries. As a result, the use of Internet of Things (IoT. According to them, IoT
technologies enable farms to be monitored using a variety of sensors, including
mechanical, electrochemical, optical, dielectric sediment hydration, and
geographical sensors, and these sensors serve as a data provider for prognosis,
storage maintenance, selection, farming methods, and accurate usage algorithms
because to the availability of short/long-range networking systems and they also
mentioned that the benefits of implementing IoT in farming encompass security
and forgery prevention, competitive benefits, asset production, and transmission,
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price minimization and wastage, operational performance, consciousness, and
wealth administration, along with making food production and processing easier.
The authors identify technological advances, the realization of deployments in
legit substantial circumstances, reduction in costs, certification, and legislation of
IoT technologies as major problems that will facilitate them being used in
agriculture. The advent of agricultural drones, which are utilized for farming
health monitoring, harvest inspection, sowing, plant spraying, and land analysis
in the aerial or on the field, was the most significant impact (Vishali Priya &
Sudha, 2021)technology is constantly evolving: various instruments and
techniques are available in the agricultural field. and within the agrarian division,
the IoT preferences are Knowledge processing. With the help of introduced
sensors, all information can be gathered. The reduction of risks, the
mechanization of industry, the enhancement of production, the inspection of
livestock, the monitoring of environment conditions, the roboticization of
greenhouses, and crop monitoring Nearly every sector, like smart agriculture, has
been modified by Internet-of-Things (IoT. They also said in their work that drone
innovation has provided the agribusiness sector a lift and transformation with
appropriate strategic decision making relying on the available information also
drones equipped with thermoelectric or hyperspectral instruments locate places in
which watering needs to be altered, and sensors check the health of the crops as
they grow, estimating their growth rating also Smart drones' ecological damage
has effectively been minimized, resulting in a considerable reduction in the
amount of substance that affects groundwater. According to Hang Xiong et al
(2020) Blockchain tech allows for data tracking throughout the food supplier
network, which greatly enhances the safety of food. It promotes the creation and
deployment of information technologies for modern agriculture and sensible
index-based agro policy by ensuring a safe manner of data storage and retrieval
also it has the potential to lower trade expenses, improve farmers' connection to
economies, and provide additional income opportunities. demonstrated an
augmented reality program that matches a crop photograph taken with a
smartphone lens to a recognized crop and displays necessary details from the base
of knowledge for the recognized crop (Katsaros et al., 2017). In this paper, they
also said that Vuforia SDK was used to construct the program, which recognizes
and monitors properties that are prevalent naturally in images by analyzing these
natural characteristics against a target attribute data repository, and when the
program begins, the recipient's position is determined, after once the plant has
been recognized, a SPARQL query is delivered to the data source, which provides
details regarding the plant, including its name, usual illnesses, and agricultural
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rating for that location and the crop indicator has numeric quantities ranging from
1 through 10 and represents the work need to get a selected crop to operate
optimally in the recipient's exact location and also whenever the indicator is
adjusted to 10, the optimum functionality happens . Furthermore, they stated in
their paper that one of the device's main functions is to supplement the fact of a
production with information received from detectors (temperature, humidity, soil
pH, etc.). and this feature assists the producer in improving the growth
environment while also contributing to the generation of the production index
metric using information from sensors. Big Data opens up new possibilities for
modern civilization and plays an vital part in agro research, allowing farmers to
make better judgments about crop yield strategies (Kumaret al.,2018). They also
mentioned that big data analysis can be used to establish innovative agriculture
business prospects such as modern farming, contract farming, and agriculture and
agro enterprises also it is vital to create algorithms for big data analytics that can
fix problems in the lab and then be used in the field, in addition, Cloud
Computing analytics, R-software, HARVEST analytical methodologies, and the
WEKA software are some important technologies for understanding methods to
utilize big data for sustainable agriculture, as it is necessary to incorporate
developing technologies that handle big data concerns in agriculture. Crisostomo
& Dizon (2021)reviewed about 3D printing in agriculture where they said that, in
horticulture, 3D printing is most useful in the creation of farming implements and
replaceable components without sacrificing quality, while in the food business,
3D printing is primarily used to speed the modification of individual nutrition and
to assist persons with swallowing difficulties in increasing their ingestion of food
. They also said that FDM is a printing method that is extensively used for the
fabrication of various agricultural implements and apparatus and Thermoplastics,
particularly PLA and ABS, have discovered widespread usage in agriculture,
including irrigation nozzles and hose dividers, replacement mechanical
equipment like corn augers and gears, and fertigation tools and also the yard hose
splits are one sample of irrigation and drainage managerial staff machinery that
could be created through 3D printing, and beside that, although there are several
advancements for improved mass harvesting, 3D printing can bring benefits with
a simple clawed fruit mechanism that collects high-hanging fruits without any
need for scaffolding .

Here, with this literature review, we can say that the fourth industrial revolution
has a great impact on agriculture which helps agriculture to grow more to meet
our needs and it also solves the problem mentioned in this paper earlier which was
food production and food processing. It's not only solving the food production
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and processing problems it also reduces the labor of farmers and solved lots of
unsolved issues and it also makes agriculture to the next level of industrialization.

Applying Fourth Industrial Revolution to Agriculture

As the world’s population continues to grow, the conventional agricultural system
is facing calamity in food production for this growing population. This problem
can be solved by applying 4IR. The 4IR can be called an agri-friendly revolution.
It highlights how a cultivator can contribute to global food production, starting
with his family, using modern technology. The technology that is primarily used
in agriculture is not abundant to expand the quality of the crop, and the rate of
yields. The use of Robotics, IoT, 3D printing, Augmented Reality, Artificial
Intelligence, Blockchain, Biotechnology, Big data analysis, Simulation, Additive
Mfg, and Cyber-physical systems can increase yields, lower costs, increase the
quality of crops, and prevent crop wastage. First, Robotics will handle every
sector of agricultural procedure like monitoring of tares, sowing seeds,
phenotyping, sorting and packing, cultivating, analysis of soil, irrigation, and
collecting vegetables (Ane & Yasmin, 2019). Machine vision and sensor of
movement work holding hands in autonomous farm paraphernalia to obviate
barriers while negotiating the field. Creating an effective 3D model of the plane
by seeding robots and the support of high-resolution cameras can navigate
without any restraint. Autonomous robots can induce field maps, and measure the
substance, and quality of soil, and they are skilled to seed more precisely
(‘Croptracker - Robotic Technologies In Agriculture’, n.d.). Weeding robots
identify specific weeds and remove them. Farmers spend huge amounts of money
on herbicides every year. With a smart sprayer, this cost can be reduced only by
applying herbicide in selected areas. With the help of computer vision cameras, a
smart sprayer diagnoses certain parts of herbicide application and sprays
herbicide in certain areas, and avoids areas of open soil. The use of selected smart
sprayers could possibly bring down the expense of herbicides globally by up to
2.5 billion pounds. It saves an average cultivator about $150,000 to $200,00 a
year (Lenniy, 2021). At harvest time, farmers need a lot of laborers and a lot of
time. If the crop is not harvested on time, the crop is wasted. The harvesting
robots can harvest crops faster than laborers. It is often seen that raw crop is
picked in a hurry or mistakenly instead of the ripe crop. The harvesting robot can
detect ripe crops with the help of high-resolution cameras and 3D printing maps
and pick ripe crops. Such as vegetable picking robots pick the ripe vegetables by
creating a 3D map and gathering the vegetables minutely. Vegetable picking
robots use machine learning when collecting vegetables and detect ripened
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tomatoes and reap the tomatoes above the calyces and shift them to a collecting
pot without any injury. As a result, more tomatoes can be collected in a short
period without any wastage. Second, the use of Al in agriculture is increasing the
rate of productivity. Repon human toil and produce constructive well-being in
minor part also major part is the main theme of upcoming technology (Talaviya et
al., 2020). With the help of cost foretelling, cultivators get a better idea about the
cost of crops which can collaborate them to get utmost financial gain. With the
help of new applications, Plantix of Al farmers gets a better idea of fertilizer that
can ameliorate the quality of the harvest. Using AI farmers can get the
information about diseases effortlessly. Figure 3(a) demonstrated intensive
monitoring of agricultural farms with the help of autonomous sensors, figure 3(b)
exemplified spraying on crops with human control drone, figure 3(c) showed
automated crop harvesting and figure 3(d) illustrated irrigation system on-field by
unmanned vehicles.

© = @

Figure 3: Several visual applications of recent advancements in agriculture from the fourth
industrial revolution (Shaharudin, 2019, Nijhuis, 2020) (‘FarmingUK | Farming and Agriculture
News from across UK’ n.d.)(Juhi, 2020).
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With precise technique and on time they can diagnosticate without trouble. Which
can defend the existence of flora and times of farmers (‘Artificial Intelligence in
Agriculture - Javatpoint’, n.d.). In food processing and handling AI play an
important role in this sector, classifying package and products, the safety of food,
observing purity, assisting consumers in taking the decision, and amplifying
products. Food processing is a perplexing way which includes the selection of
food coming from the granary, keeping the machinery, and various patterns of the
implement. At last, it examines the quality of the product and ascertains if or not
can be delivered when the finished product is ready (S. Sharma, 2019). Third,3d
printing is gamp provision of all automation that works on the theory of additive
manufacturing. The agriculture industry can outstandingly intensify the method
of the day-by-day activities by taking on 3D printing (‘Can 3D Printing
Revolutionise The Agriculture Industry? - Manufactur3D’, 2021). It possesses the
counterpart of including chain, suspension system, parts of the sower, and gears
(ASME, 2020). Using 3D printing technology, a farmer can produce or print on
the field which helps them to design the quality of implementation and upgrade
their procedure of planting. The capability to print devices according to demand
and convenience saves farmers energy and money (‘Can 3D Printing
Revolutionise The Agriculture Industry? - Manufactur3D’, 2021). The use of 3D
printing in food fetching variety. It will help farmers to produce complicated and
experimental food (Attaran, 2020). With the help of this technology customized
food supply chain will gradually become smaller and it will help to detect
production skills near the consumers and it will save money on packing food,
parceling food, and above costs (Jia et al., 2016). Fourth, [oT plays an important
role in smart farming. The ever-growing population of the world will overreach
around 9.6 billion in the year 2050. In this context, we should welcome IoT in
agriculture So that it can feed this growing population in the future (GOYAL,
2019). The global smart agriculture market is predicted to gain $18.45 Billion in
2022, at a compound annual growth rate (CAGR) of 13.8%. BI intelligence
predicted that 75 million IoT devices will be delivered to the agricultural sector
(Malavade & Akulwar, 2016). IoT has several applications that will make the
agriculture sector smarter. These are water management, soil management, crop
monitoring, control of insecticides and pesticides, smart greenhouse, livestock
monitoring, agricultural drones, precision farming, and climate monitoring. The
[oT system is built up of many sensors that can observe real-time meteorological
conditions such as air moisture, inpouring, and temperature without error. These
sensors send out warnings of adverse weather, which help farmers to take
appropriate action thus they benefit, and by eliminating human interference IoT
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can manually adjust atmospheric conditions which makes our greenhouse smart
(5 ToT Applications in Agriculture Industry | Smart Farming Solutions’, n.d.).
With the help of IoT applications, a farmer can gather information about cattle
health and their conditions which help farmers identify their beasts (‘loT
Applications in Agriculture - 4 Best Benefits of IoT in Agriculture - DataFlair’,
n.d.) The agricultural drone has played an important role in agriculture. Farmers
can learn about plant health, canopy cover mapping, height measurement of
plants, the nitrogen content of cereal, chlorophyll measurement, sewerage
mapping, stock measuring, darnel pressure mapping, and so on (Malavade &
Akulwar, 2016). Fifth, Blockchain is a register book where an agent can register
information about the process of yield, negotiation, spending service, or product
and it is a peer-to-peer network where the process is jointly controlled by all
involved parties with this technology an agent can track the source of food
through which it builds a trusted food supply chain and it creates confidence
between producers and consumers (Xiong et al., 2020). It raises confidence,
security, clearness, and the reliability of data split into all parts of a business
network and saves expense with new skills (‘Benefits of blockchain - IBM
Blockchain | IBM’, n.d.). Sixth, with the help of Augmented Reality applications,
a farmer can think out a thorough farm in real-time (Malecaj, 2021). With AR
farmers can think out a thorough farm in a single fascia, observe the quality of the
whole production and find out any pest or insect invasion (‘Augmented Reality
(AR) in Agriculture — Sparkle-Project’, 2020). Seventh, Big data is a gathering of
huge and complicated data sets that becomes hard to system applying
conventional data processing methods (Kumar et al., 2018). ] The agricultural big
data analytics market alone is estimated to hit 1.4 billion USD by 2025 (‘Big Data
in Agriculture - A Complete Guide’, 2021). It provides farmers gritty data about
patterns of rainfall, essential fertilizer, water cycle, and more which help them to
make smart decisions, like what crops to plant for more prosperity and when to
harvest (‘Big Data and Agriculture: A Complete Guide | Talend’, n.d.). Robotics
in the fourth industrial revolution is also very substantial worldwide. Here is a
world aide scenario of robotics depicted in figure 4. for better understanding. It
can be seen that the revenue of robotics is highly escalating from the year 2015 to
2022 from 3 billion US dollars to 35 billion US dollars. Also, it can be predicted
from the recent study that the revenue may increase to 74.5 billion US dollars in
yeas 2024. The fourth industrial revolution is said to be the main factor that boost
this scenario.

Above all, by applying 4IR technology to every of agriculture, we will be able to
transcend the structural weakness and limitations of our present agricultural
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system and farmers need to find the 4IR systems that will work best to develop
them to competitive status for the next 40 years.

Agricultural robot revenue worldwide from 2015 to 2024
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Figure 4: Robot revenue in Billion US dollars from 2015 to 2024 use in agriculture (“Agricultural
robot market worldwide 2015-2024 | Statista’, 2022)

Conclusion

The 4IR is advancing much faster than the First, Second, and Third industrial
revolution. It plays an important role in every sector of agriculture. The structural
weakness of the present agricultural system can be solved by applying 4IR
technology. It introduces the opportunity to increase competition in technology
agriculture and to cross the boundaries of intensive agriculture. Our current
agricultural system is preparing for 4IR where the machine will eliminate human
labor and the application of Big data, IoT, Artificial intelligence, Blockchain, and
Augmented Reality is highly promising for increasing productivity. The 4IR is
changing how we grow, buy and choose what we eat. Al increases the value of
collected data by analyzing and converting it into information to support farm
management decisions making and Blockchain can improve traceability, increase
producer’s earnings and secure contracts and transactions in agriculture, and use
agricultural drones to improve everyday farm activity. Besides these technologies
play a role in food processing and the rate of food production. According to the
World Economic Forum (WEF), a quarter of all food, measured by calorie
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content, is wasted from “farm to farm” and 8% of this loss occurs in the upstream
value chain. However, it is possible to reduce this waste by applying 4IR
technologies. In this paper, we have highlighted the state of agriculture before the
Fourth Industrial Revolution. To get rid of this condition, farmers must take help
from 4IR technology as soon as possible. 4IR technologies seem to come straight
out of science fiction, where robots are sowing seeds, spraying insecticides, and
collecting vegetables. Controlled by a farmer’s handheld tablet, which is operated
with the help of satellites and cloud-based software. 4IR has come up with so
many modern technologies, products, and benefits that it will transform the
current agricultural system in a way that may seem unfamiliar to previous
generations. Unlike our present revolution, it can also be seen as an
“agri-friendly” revolution. Now is the time for agricultural companies to take the
right steps for the future.
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Abstract

The tenacity of this study is to find out the effects of counselling on
students’ engagement in the classroom. The foremost purpose of the
counselling programs should be the maximum social benefit for the
students. The output from the study may also help the college
administration to take future steps for the betterment of the college.
The study may also be supportive to other researchers to write up new
things about counselling. This study investigates the role of
Counselling on students’ engagement in the classroom and its impect
on education sector of Bangladesh. Data collected from 40 participants
from a government college of Bangladesh were used. A structured
questionnaire was effectively administrated in the interviews. The
results showed that Counselling is positively related to the
performance of the organization in education. Furthermore,
Counselling also has a strong correlation with organizational
discipline. It could make a huge difference in achieving the
organization's goal. Theoretical and practical implications were
discussed.
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Introduction

Bangladesh is a developing country. The education system of Bangladesh has faced
many variations that have had devastating effects on students, teachers, and society.
Since independence in 1971, there have been various changes in education policy.
The introduction of counselling in the education system is one of them.
Counselling is an important tool to help a student to accept a confusing condition
(Klontz, Bivens, Leinart, & Klontz, 2007). The prime aim of counselling s to make
the student a human capital to face the challenges of the 21st century (Umber,
2009). Counselling plays an important role to increase student engagement in the
classroom (Klontz et al., 2007). Student engagement in the classroom is very
essential for quality education. If students are not engaged properly in the
classroom, the quality of education cannot be improved. Students are given
appropriate counselling on how to deal with numerous problems and that is very
essential for the students.

If proper Counselling is not given to the students, they can go the wrong way
(Chinonyelum, 2013a). Proper Counselling helps the student to accomplish their
goals (Tuchili, 2016). A counselled student can distinguish what to do and how to
do it in the best possible way. Counselling helps the student to take the right
decision for their future life. Counselling also helps the student to minimize the gap
between students and the institution so that, they can engage themselves in the class
more effectively (M. et al., 2005). There is no alternative to counselling to make the
classes meaningful. As a result, we can engage our students in the classroom.
Besides, we can also increase the quality of education.

Problem statement

Although counselling is given to students in educational institutions in Bangladesh,
its effects on class engagement are not yet known. In this study, people came to
know about the effects of counselling on students’ engagement in the classroom. In
many institutions in Bangladesh, counselling is provided for the betterment of the
students. But, is it actually working or not? That is not proven yet. So, in this study,
the author will show how counselling makes difference in increasing student
engagement in the classroom. Classroom engagement is very important for the
student and also for the development of quality education.

One of the main problems in government colleges is students come to the college
regularly but they are not available in the classroom. They spend their valuable
time in the college campus with their friends by gossiping, face booking, surfing
the internet or other ways. To resolve this problem, counselling is the best remedy.
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Through counselling, a student comes to know the importance of classroom
education. It also helps the student to increase class engagement.

The research questions of the study are given below:

v What are the current practices regarding counselling in government
colleges?

v" How does counselling improve students’ engagement in the classroom
in Government Colleges?

In this paper, the author presented the effects of counselling on students'
engagement in the classroom. While there is a fair amount of empirical evidence to
support the effectiveness of counselling on students' engagement in the classroom,
very little research has been conducted in Bangladesh about the effect of
counselling on student engagement in the classroom. This study also provides a
guideline for those who want to apply counselling on Students’ engagement in the
classroom to increase the effectiveness of the class. This study also provides the
opportunity to implement counselling in the college besides other tutors and
colleges also can apply the models to increase the effectiveness of their classes. In
this paper, the author came across more discussions about the use of counselling
related to the effectiveness of classes.

Collecting information from the students is not an easy task. Students are not used
to giving their information to others. Moreover, they do not like to show their
weakness in this regard, and it is very difficult to get authentic information from the
students. The study was limited at that time and funds allocated for this study did
not allow the researcher to use a large sample. One significant limitation of the
study is the sample size is very small for the research. If the sample size is
exceedingly tiny, we may obtain incorrect information from the sample. It is very
difficult to motivate the student to take part in the questionnaire as a participant; it
was the main reason for the small sample size.

Current practices of Counselling

Counselling is now widely utilized all around the world. Although the use of
counselling was very low in the past, now the use has increased a lot. Due to the
huge advantages of counselling, everyone tries to use it in their institutions. It was
thought that counselling doesn’t apply to everyone. But later it is proved wrong.
Many of the world's finest schools and universities offer counselling to their
students. Many people think 1t is more useful for college-level students. Because,
they take a lot of time to make a decision. Many times they cannot make the right
decision. So, counselling can help them to take accurate decisions. Not only
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colleges, but also almost all institutions are now applying counselling services for
the betterment of the students.

Bangladesh is a developing country in the world. It is also an emerging country in
the south Asian region. The government of the people’s republic of Bangladesh
wants to improve the quality of education, so they take many initiatives to improve
it. Among the initiatives, the most important one is student counselling at the
college level. The Ministry of Education is trying to start counselling in all
educational institutions in Bangladesh. Because, education cannot be enhanced
without proper counselling. Most parents in rural areas are not highly educated. So,
they don’t know how to give a piece of actual advice to their children. So, the
student doesn’t get the right direction for the future life.

Satkania Government College is one of the oldest colleges in Chittagong division,
Bangladesh. Although there are many academic activities in the college,
counselling was not included here. So, many students of this college are deprived
of counselling facilities. The author came to know that, 5 years ago a newly
appointed lecturer started counselling services in this college. But after his transfer,
the services stopped.

Later, many teachers wanted to start counselling services at Satkania Government
College but lack of human resources they could not start it. Last September 2018
when the author joined Satkania Government College, the author realized students
are not getting proper assistance from the teacher. So, they are not getting the right
information. Among others absence of counselling is one of the main problems of
the college. The author shares this issue with the administration of the college.
After describing the consequences of the issue, the principal of Satkania
Government Colleges is agree to start counselling services in the college.

There are 43 teachers in Satkania Government College except for our principal and
vice principal. The committee divided the total student into 43 groups and assigns
a counsellor for each group. It was instructed that every counsellor will take their
name and mobile number. Suppose counsellor - 1 is assigned to the group- A. So
counsellor -1 will collect all the names and mobile numbers of the group- A. In this
way, every counsellor will collect their assigned group information. Because the
principal said that information is very important for counselling.

Without information, you can’t give the proper counselling. So firstly, each
counsellor will collect the information from the student. Secondly, make a database
by gathering all collected information from the counsellor. And finally, update the
information from time to time. The Counsellor will decide when he will give
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counselling services to his groups. But a counsellor has to provide counselling
services with a minimum one day a week.

Literature review

Akinade (2012) defines counselling as a method of serving an individual to become
completely conscious of his/her self and the techniques in which he is replying to the
effects of his/her surroundings. Counselling is usually targeted at helping students
with complications. In other words, counselling is more supportive and remedial
work in the world (Lai- Yeung, 2014). Counselling in college is an area that is
unambiguously focused on serving students realise their full potential in making for
mature and operational life, (O’Concubhair, 1981). According to Oviogbodu
(2015), counselling can be defined as a number of practices in supporting a student
in the resolution of his complications. Counselling is a person-to-person procedure
in which one person is helped by another to develop and increase understanding and
capability to solve his or her problems (County, Ombaba, & Magaki, 2013).
Sometimes it might include a group of two or more persons.

The expansion of counselling in the United States of America was inaugurated in
1890 with the social transformation program. In these initial years was considered
that counselling is to be typically non-occupational, but later it is proved that
counselling is occupational by nature (Chinonyelum, 2013a).

Vocational counselling was scattered all over the country, so by 1920 more than
500 colleges had started counselling systems in their college. From the united
states, the drive banquet to other nations of the entire world counting China,
Britain, Germany, Russia, Japan, France, Australia, Thailand, Canada, India, etc.
Later, each major town in all countries started counselling services for the students.
It is flawless that, college counselling has made noteworthy headway in America
(M. etal., 2005). Cultural, political and social influences play an important role to
start new policies like counselling.

In China, the objective of college counselling is to “support every student grow
skills of life planning, self-understanding, action—taking, and decision-making to
be capable to modify the career options he or she chooses to follow”(Natesan,
Hutagalung, Li, & Rushdan, 2016). In Britain, college counselling was ongoing in
1930 and by the 1940s was implemented by the educational structure and realized
as a compulsory fragment of the organisation(Ramakrishnan & Jalajakumari,
2013). Here, college counsellors support students with vocational direction. In
Australia, college counselling repeatedly incorporates consultative by college
teachers. In Canada, counsellors dedicate one-half of their time to classroom
education and the rest of the time expend on social and personal counselling.
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Different types of student counselling

There are many types of counselling for college students. Personal counselling is
one of them which help the student to identify the problem, understand the problem
and develop the personal skills to resolve the problem (Chinonyelum, 2013b).
Personal counselling is a process that empowers the student to learn more about
himself or herself (Coniglio, Mclean, & Todd, n.d.). Although there are many types
of counselling, personal counselling i1s used extensively in college or school.
College students often seek counselling services to increase self-esteem,
assertiveness, and self-confidence and control examination anxiety (Ch, 2006).
Students also seek personal counselling to cope with stress more effectively.
Personal counselling also deals with problems involving alcohol and drug (Luketié,
2017). Many students are addicted to alcohol or drug so they cannot engage in the
classroom effectively. Although most of the students want to leave alcohol and
drug they don’t do this. In this regard, personal counselling can help them to leave
alcohol or drug. Personal counselling also helps the student to improve their
relationships with their friends, teachers and parents. So, personal counselling is
best for the college student (Schlossberg, 2009).

However, because the pupils have a limited understanding of the subject, they are
unable to select a subject. In this regard, career counselling can help a student to
choose their subject. Information on the different subjects is very important for the
student (“the Effectiveness of Counseling in Managing Students’ Discipline in
Public Secondary,” 2014). Career counselling can help students to manage and
understand this information. Career Counseling Services delivers individual career
counselling to assist students to make career choices.

Educational counselling is another significant counselling for college students.
Most college students are very much interested in educational counselling. In this
counselling, a counsellor work with the college student to find out the different
option for the future, examine the pros and cons of different degrees and also
improve individual educational strategies(Abubakar, 2013).

Counselling can be divided by the length of time. On the basis of time counselling
is divided into three Short term counselling, Mid-term counselling and long-term
counselling. Short-term counselling is provided for less than one year (Shin, Levy,
& London, 2016). When counselling is provided for one to five years it is called
mid-term counselling and counselling provided for more than 5 years is called
long-term counselling.

Counselling helps the student to shape their behavior. It also comforts them to
acquire discipline which is very vital for the student. Proper counselling helps the
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student to make a good plan and also supports to achieve their goals (Kartika,
2008). A counseled student knows very well how to do and what to do in the best
possible way. Students are given proper counselling on how to deal with
psychosomatic difficulties that can seriously influence their studies (Tuchili, 2016).
Through the counselling sessions, the students will be able to improve their
problem-solving skills which help them to overcome the situation. The students are
guided on how to manage with changed situations they can face in their college life.
For instance, how should they converse respectfully or relate with their peers? That
practice will help them to boost their confidence and make them perfect for the
future (Rayle & Adams, 2007).

It teaches the student to live in a harmonious and peaceful life with friends,
teachers, community and others. With the help of counselling, a student comes to
know about the job market. It permits students to exchange their views with
teachers about various problems makes them relaxed. There are many problems
that a student cannot share with their parents, but with the help of counselling
services a student can openly share their problems. Problems related to drugs,
alcohol, any kind of abuse and personal feelings can willingly converse. It also
makes students better human beings since they are counseled on how to act and
behave in a specific condition.

There are many challenges in student counselling. One of the main challenges is
resistance to counselling. Some institution does not like to change the counselling
system. Another challenge of counselling is common disciplinary problems.
Discipline is an important element of counselling. So, the effectiveness of
counselling is depending on the discipline.But the common disciplinary problem is
one of the main challenges for the counselling service. Besides this, there are many
challenges to setting effective counselling like absenteeism, inadequate
administration set-up, lack of awareness, the value of counselling, and different
cultures.

Methodology
Research Design

A research design is a set of methods and procedures used to collect and analyze the
data. Research design is a plan selecting the sources and types of information used
to answer research questions. It is a blueprint for data collection and interpretation.
It is also a detailed outline of how an investigation will take place. It deals with the
logic of scientific inquiry into the data. It is very important for answering the
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research question because without research design the answer to the research
question cannot be answered. So, the research design is a general plan of how you
will answer your research questions.

There are three types of research design qualitative, quantitative and mixed.
Qualitative research is one kind of social science research that collects
non-numerical data and interprets the data that help us to understand social life
through. Qualitative research is used to investigate human behavior, actions and
interactions with others. Quantitative Research is an organized way of collecting
and analyzing data obtained from dissimilar sources. It involves the use of
computational, statistical, and mathematical tools to derive the final results. And
the mixed method is used both quantitative and qualitative methods to find out the
answer to research questions.

The qualitative approach begins with more general open-ended questions and
moves into specific information. This approach allows the researcher to measure
and analyze the data. It also helps the researcher be more objective about the
findings of the research. The qualitative approach gives a more accurate value to
the research. So, it is a very popular approach in research. In this study, the author
tried to find out the effectiveness of counselling in-class engagement. The author
realized that the quantitative method is the best way to find out the solution to the
problem. So, in this research, the author used the quantitative method. The
quantitative method is very worthy to justify the research questions and others
problems. By using 4 sets of questionnaires, two set for students and another two
for counsellors, the author collected data from the primary level.

Methods

The method is an important factor to determine the research finding. If the proper
method is not used then results or findings can be submerged. Methods for
Qualitative research are direct observation, open-ended survey, focus group,
in-depth interview, oral history, participant observation, Ethnographic observation,
and content analysis. In this study, the author used a survey method by
questionnaire from 30 students and 10 counsellors. The survey is a technique of
descriptive research that is used to determine the opinions of a specified population
(McLeod, 2008). A survey classifies variables and looks for a relationship among
the variables (Cresswell, 2007). Basically, surveys are methods of data collection
in which information is gathered through oral or written questioning. There are
many advantages of the survey methods. It helps the researcher to collect data
faster rather than other methods. It is relatively inexpensive in data collection. If
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sampling is properly done then survey data can be very accurate. The survey
method is generally a very efficient data-collecting method.

The questionnaire of this study is separated into two sections as follows:
Questionnaires for the student and questionnaires for the counsellor. A
questionnaire for the student is based on 12 questions and a questionnaire for the
counsellor is based on 15 questions. A questionnaire is used to collect quantitative
data. Questioner’s help to find out a real scenario of the problem which also
increases the credibility of the findings (Patton, 2002).There are three pages of
questions on demographic and 25 questions service for teachers/counselling
answers. Advice is accessible in simple form and printed in letters ‘bold” on the
face of the letter. Respondents only firm up using the Likert Scale as follows: SA=
Strongly Agree (1) A= Agree (2) U- Undecided (3) D=Disagree (4) SD- Strongly
Disagree (5)

Sample and Sample size

The study population comprised Ist-year students from the department of
management of Satkania Government College. The study is all about the student of
BBA Hon’s 1st-year student, this kind of population was selected because it has the
exclusive characteristics of participants with information about counselling.
Participants were 30, BBA Hon’s Ist-year students (19 boys, 11 girls) from the
department of management. The participants were selected based on Purposive
sampling from the department. Because purposive sampling is appropriate for the
study. The sample comprised 10 Counsellors and 30 students. The total number of
samples is 40. Natesan, Hutagalung, Li, & Rushdan (2016) state that purposive
sampling is very easy to collect data and also helps the researcher to give actual
solutions to the problem Purposive sampling saves money, time, and effort. It is
very flexible and meets numerous needs and interests. It allows researchers to
select a sample based on the purpose of the study and knowledge of a population.
They choose subjects because of certain characteristics. The author selects 10
counsellors as study sample because it seems to author that only student is not
enough to get the correct information. Now the author can collect data from both
ways, who are given counselling and who are receiving counselling.

Validity and Reliability

Validity and reliability are very important to ensure the authenticity of the study.
Validity refers to the accuracy of the measurement. In other words, validity means
the degree to which you are measuring what you claim to measure. Validity is two
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types’ internal validity and external validity. In general, validity indicates how
sound your research is. It also works with both the design and methods of the
research. Reliability is a measure of consistency. It is very important for the
research. Reliability and validity are self-regulating of each other. A measurement
may be legitimate but unreliable, or it may be valid but unreliable. Reliability refers
to the consistency of a measure. In this study, all information is reliable and valid.
The author collects the data from the student of 1st year of the management
department. All students are provided clear information about the study so they
give their real information about the questionnaires. The author gathers information
very carefully and also gives full freedom to all counsellors to give their answers so
they also provide authentic information.

Ethical consent is an important issue for any study. Ethical consent is an ethical and
legal obligation for research connecting human participants. It is the procedure
where a contributor is informed about all phases of the experiment, which are
significant for the participant to make a judgement. In this study, all participants
know about the research clearly. Before taking information from them, the author
tells everything about the study. There are 30 participants, students of the BBA 1st
year, department of management and 10 counsellors from the department of
English, Department of Bangla, Department of physics, department of accounting
and department of Islamic history.

Findings and Discussion

This episode focuses on data analysis and discussion of study findings. The
principal purpose of the research was to investigate the effectiveness of Counseling
in student engagement in classrooms at Satkania Government College. Results are
presented on the basis of two research questions restated below.

1.  What are the current practices regarding counselling in Government
colleges?

2. How does counselling improve students’ engagement in Government
Colleges?

Students' Demographic Information

The background information of the respondents is given below. The study 40
sample comprised 10 counselling teachers and 30 students from Satkania
Government College. This section provides background information on the
students, teacher counsellors and others.
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Figure 4.1 demonstrates the number of students.

Section one provided demographic information about the students. The statistics
comprised gender, age and the student's class level. The total number of students
who partook in the study was 30. Among them, 19 (63.34 %) were males and 11
(36.66%) were females. This shows that the number of male students was a little
more sophisticated related to the number of lady students.

As publicized in Figure 4.1, 19 (63.34%) students were male, and 11 (36.66%)
were women. This shows that majority of the students were male. In Satkania
Government College most of the students are male so the author takes the
maximum number of male students.

Number of years served as a counsellor

Number of years served as Counselor Frequency Percent
Less than S years 4 40.00
5-10 years 5 50.00
More than 15 years 1 10.00
Total 10 100.0

Table 4.2: Number of years served as Counselor

Experience is a big issue to give counselling services to the student. Because an
inexperienced counsellor cannot provide appropriate guidance to the learner. So, it
is very important for effective counselling. Experience counsellors know how to
identify the students’ problems and take proper steps to resolve the problem. The
experience of the college counsellor is given below. Table 4.2: Number of years
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served as Counselor Frequency Percent Less than 5 years 40 percent. 5-10 years
50 percent More than 15 years is 10 percent. Results in Figure 4.2 indicate that 4
(40%) counsellors had served as a counsellor at different colleges for less than 5
years, almost (50%) had an experience of 5-11 years while the remaining 1 (10%)
had served for 11-15 years. This illustration shows the counsellor had served as a
college counsellor long enough to be in a position of giving information relating to
the effectiveness of counselling in increasing class engagement.

Scope of Counseling Services to enhance the class engagement

The first objective of the study was what are the current practices regarding
counselling at Government College of Bangladesh? To ascertain this objective,
college counsellors were asked to give their responses on a four-point Likert
scale, the extent to which counselling was offered in their respective colleges.
The scale oscillated from 4 to I, with 1 symbolizing not at all, 2 demonstrating
rarely, 3 often and 4 very often. Table 4.3 shows the result of the analysis.

Scope of Counseling Services to

enhance the class engagement Very often| Often Rarely | Not at all
f|% | F|%| f|%]| f|%
How often does your Principal 03 |30%| 06 [60%| 01 |[10%| 0 |[0%
participate in counselling?
How often does the head of the 06 [60%| 02 [20%| 01 [10%]| 01 [10%

department participate in counselling?

How often do class teachers participate | 03 |30%]| 05 [50% 01 |10%]| 01 |10%
in counselling?

How often does the expert participate | 01 |10%]| 01 |10%| 02 [20%]| 06 |[60%
in Counseling?

How often do you have group 05 [50%| 02 [20%| O1 |10%]| 02 |20%
counselling in the college?
How often do you have peer 01 [10%| 02 [20%| OI |10%| 06 [60%

counselling in the college?

Table 4.3: Scope of Counseling Services to enhance the class engagement

Table 4.3 it is shown that the principal, Head of the department and class teacher
are involved to give counselling services in the college. So, the student gets all
kinds of facilities from the teacher. They can easily share their problem with their
faculties. But counselling from the expert is not satisfactory level. Almost 60% of
counsellors said that students do not get counselling services from experts. But we
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know it is very important to provide counselling services by the expert. Most of the
time college counsellors cannot take proper steps to solve the student's problems.

Effectiveness of Counseling in the Management of Discipline

The second impartiality of the study was to how counselling can contribute to
improving students’ engagement at Satkania Government College. To answer this
research objective, the study first required to find out from the students the
frequency with which they experience various disciplinary problems while in
school without teachers’ knowledge.

The findings of the analysis are presented in Table 4.4

Frequency in which students
engage in various indiscipline | Very often Often Rarely Not at all
behaviors
f % f 1 % f % f %
Absenteeism 15 | 50 5 30 8 ]26.66| 2 |06.66
Stealing 3 10 5 30 7 12333] 15 | 50
Noisemaking 8 [26.66] 15 | 50 2 [0666] 5 30
Bullying 7 [23.33] 3 10 5 13| 15| 50
Drinking alcohol 3 10 51 30 7 12333 15 | S0
Cigarette smoking 2 (0666 8 |2666] S5 | 30 | 15 [ 50

Table 4.4: Frequency in which students engage in various indiscipline behaviors

Table 4.4 it is shown that absenteeism is one of the main problems of Satkania
Government College. Almost 15 students, 50% of the total sample argue that they
are always absent. 23.33 % of students are rarely absent from their classes and
only 6.66% of students regularly come to college. Another important problem in
college is noisemaking in the classroom. Most of the students make noise during
class time so the teacher cannot take an effective class. Almost 26.66% of
students make a noise very often. So there are many disciplinary problems at
Satkania Government College.

Role of counselling in maintaining students’ discipline

Table 4.5 shows teacher counsellors' responses toward the roles of counselling in
maintaining students’ discipline. They were anticipated to give their agreement or
disagreement levels on a 5-Point Likert scale. The scale oscillated from 5 to 1,

135




Adishon Kanty Dey

with 1 symbolizing strongly disagree, 2 demonstrating disagree, 3 undecided, 4
agreeing and 5 strongly agree.

Role of counselling in Strongly Strongly
maintaining students’ Agree Agree | Undecided | Disagree | Disagree

discipline

fl % | f | %] f | %] f|%|[f|%

It reduces suspicion and 15 50| 5 166/ 0 | 00| S5 |166| 05 |166
builds trust on the part of
students.
It helps diffuse tension 13 | 433 10 | 300 I [003] 5 |l66| 1 |0.03
in college.
It helps to prevent drug 10 {333 5 |166( 2 |006( 11 |366| 2 |0.06
and substance abuse
among students.
It helps to improve 15 | 500 5 |166| 0 00 5 |166| 05 |16.6
relationships between
teachers and students.
It helps students to cope 10 {333 5 |166 2 | 006 11 |366( 2 |0.06

with change in their daily
lives and environment.

[t helps to control Indiscipline | 13 | 433 | 10 [ 300/ 1 |0.03 5 |166| 1 |0.03
cases among students.

It helps to develop a very 15 {500 5 |166] O | 00| 5 |166| 05 [16.6
free and friendly atmosphere.

Table 4.5: Role of counselling in maintaining students’ discipline

Table 4.5 shows that the majority of students believe that counselling benefit
them in a variety of ways. Almost 50% of students strongly agree that counselling
reduces suspicion and builds trust on the part of students in the Satkania
Government College. About 33.33% of students strongly agree that counselling
helps to prevent drug and substance abuse among students. And 16.6 % of
students agree that counselling helps to develop a very free and friendly
atmosphere in the college

Counsellor attitude towards Counseling in student engagement

Counsellor Attitude is an important factor to justify the effectiveness of the study.
So, the author asked frequent questions to the counsellor about the counselling.
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Table 4.6 shows the result of the analysis.

Teacher counsellors’ | Strongly | Agree |Undecided | Disagree | Strongly
attitude towards Agree Disagree
ounseling

f [ %[ f | % | f % | f [%]|f %
Counselling is very 5 50| 3 30( 0 0 1 10 | 01 | 10
necessary for the
management of discipline
in your college.

Counselling helps the 3 13| 4 |41 [10]2 ]|]20[0]0O0
students to accept the
authority's decision.

Teachers in this college 5 |50 1 1000 1] 0 3 13101 |10
view Counseling as an
effective tool for class
engagement.

It’s very interesting to offer | 1 1003 (30| 2 |20 | 1 10| 3 |30
counselling topics related
to class management.

Participation of all teachers | 5 | 50 | 3 [ 30| 0 | O 1 10 | 01 |10
in counselling helped us to
increase the quality of
education.

Counselling services help 5 | 50 4 1000 ] 0 3 13 (01 |10
to improve the students-
teachers relationship.

Compared with corporal 3 13| 4 (41 ]10]2 (200
punishment, counselling is
an effective tool.

Our programs coverallthe | 5 | 50 | 1 1000 [00] 3 30 1 01 |10
scopes of counselling
adequately.

Table 4.6: Teacher counsellors’ attitude towards Counseling
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Table 4.6 shows, 50% of the counsellor strongly agreed that counselling is very
necessary for the management of discipline in the college. 40 % of counsellors is
agreeing with that counselling helps students to accept authority's decisions. 30%
of counsellors think that counselling is very interesting to offer counselling topics
related to class management. Maximum numbers of counsellors consider that the
Participation of all teachers in counselling helped us to increase quality
education. They also argue that compared with corporal punishment, counselling
is an effective tool. And 10 % of counsellors are agreeing that this counselling
program covers all the scopes of counselling adequately.

Conclusion and Recommendation

Conclusion

Based on the study findings, it can be concluded that counselling services can
improve student engagement in government colleges of Bangladesh. Students,
counsellors and others recognize that counselling can be used to boost optimistic
behavior in students and subsequently shape the behavior positively. The
foremost purpose of the counselling programs should be the utmost development
of the student. Counselling services support students to win the challenges like
individual, social, emotional, carrier and academic. Counselling builds the ability
of the students to trust themselves. Counselling in college is required to carry out
various development programs and growth in students. Counselling also helps
students in career choice to struggle in the appropriate area that they are good at
instead of following their peers in choosing the wrong career path. It may also be
settled that if all students gain access to counselling services, there would be a
general enhancement in their performance; and how they would grip the
academic and social challenges they may come across through the choices they
make and also the demands of everyday life.

Recommendations

Based on the apparent reimbursements of counselling as a tool for improving
student engagement in the classroom, it is recommended that:

e Inspire all students in school, college and universities to access
counselling services to enrich their holistic enlargement. This is
because there is authentication that this has an optimistic consequence
on the improvement of interpersonal, study and problem-solving skills.

e Bangladeshi colleges must increase the number of counsellors in all
government colleges. This is because the study found out that
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Government Colleges have less the number of obligatory counsellors
to appear to students’ requirements.

e A compulsory policy should be put in place to offer counsel to all
students. This will safeguard that all students benefit from the
counselling services.

e There should be a satisfactory establishment of resources and
infrastructure (counselling rooms) in all learning institutions.

» College students should persistently visit the counsellor for
rehabilitation if they are any concerns that are problems to them.

e (College should have appraised the counsellor from the response of the
students that they counsel from time to time with the objective of
inspiring them to do a good job of guiding the students.

e The counsellor should be made to be present in his/her professional
meetings to absorb new concepts of rehabilitation with students.
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Abstract

The emission or transmission of energy in the form of waves or particles through
space or through a material medium is defined as radiation. Measurements of
radioactivity in environment and in foodstuffs are extremely important for
controlling radiation levels to which mankind is directly or indirectly exposed. A
Geiger-Muller (also known as G-M tube) tube is a simple device used for the
detection and measurement of all types of radiation. The performing parameters
of a Geiger-Muller counting system are provided by the manufacturer at the time
of procurement which changes with the time and use. The user end has to be
conformed that the counting system responds to the radioactivity properly. The
plateau, plateau shape, plateau length, operating voltage and plateau slope are the
important parameter to check the healthiness of the detector. In the present work
Sr-90 radioactive beta source and SPECTECH ST360 counter is used to find out
the Geiger-Muller tube characteristics. The source is placed on the third self in
front of the counter window. The applied high voltage is increased in step of 20v
and reading of the counter is taken for 30sec for every high voltages. A well
defined and shaped plateau is obtained using the recorded counting rate with the
applied voltage data. Further evaluations from the characteristics graph; plateau
length, operating voltage and plateau slope were found to be 380V, 890V and
7.27% respectively.
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Introduction:

A Geiger-Muller counter is widely used in applications such as radiation
dosimetry, radiological protection, experimental physics and in the nuclear
industry. It detects ionizing radiation using the ionization effect produced in a
Geiger-Muller tube. A Geiger-Muller tube commonly takes the form of a
cylindrical outer shell which acts as cathode and the sealed gas-filled space with
thin tungsten or stainless steel central wire which acts as the anode. The anode
wire held at ~ 1 kV positive voltage with respect to the cathode (Geiger, and
Muller, 1928; Tsoulfanidis, 1983). The gas used in the tube is inert, usually argon
at a pressure less than 0.1 atm and a small quantity of a quenching vapour with it
(Glenn, 2000). A Geiger-Muller counter consists of a G-M tube having a thin
end-window made primarily of mica, a high voltage supply for the tube, a scaler
to record the number of particles detected by the tube, and a timer which will stop
the action of the scaler at the end of a pre-set interval (Glenn, 2000). The
fundamental ionization mechanism used was discovered by John Sealy Townsend
between 1897 and 1901(John, 1901), and is known as the Townsend discharge,
which is the ionization of molecules by ion impact. This original detection
principle was realized in 1908 at the University of Manchester (Rutherford, and
Geiger, 1908), In 1908 Hans Geiger, under the supervision of Ernest Rutherford at
the Victoria University of Manchester (now the University of Manchester),
developed an experimental technique for detecting alpha particles that would later
be used to develop the Geiger-Muller tube in 1928 (Rutherford, and Geiger, 1908).
In 1928 that Hans Geiger and one of his PhD students Walther Muller (Hans
Geiger and Walther Muller was the associates of Ernest Rutherford) developed the
sealed Geiger-Muller tube which used basic ionization principles previously used
experimentally (Geiger and Muller, 1929). Modern versions of the Geiger counter
use the halogen tube invented in 1947 by Sidney H. Liebson (Liebson, 1947). It
superseded the earlier Geiger-Muller tube because of its much longer life and
lower operating voltage, typically 400-900 volts (History of Portable Radiation
Detection Instrumentation).

Theory:

Fig.1 shows a schematic diagram of a typical Geiger-Muller counter. When
ionizing radiation enters the tube, some of the molecules of the filled gas are
ionized. By the incident radiation an electron is knocked out from the gas atom
and the remaining atom is positively charged, thus forming ion-electron pair called
primary ionization and this ion and electron move towards the cathode and anode.
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Fig.1 Diagram of a Geiger-Muller counter.

When the potential difference (V) between cathode and anode is increased further,
the secondary ionization takes place. The ratio of the secondary ionization to the
primary ionization is a constant for a given voltage and the gas pressure. This is
known as gas amplification factor. The constant gas amplification factor means
that the voltage pulses emerging from the detector are similar in size and
independent of the type and energy of the radiation that initiates the signal.
Therefore, the G-M Counter has limitations in measuring high radiation rates,
energy and detecting the type of incident radiation (Glenn, 2000). Starting at a low
value of the potential difference (V), no counts are recorded. As the voltage is
increased and at which a counting rate is obtained is called the starting potential.
The counting rate quickly rises as the voltage is increased and the graph looks like
a “step” potential. This range of voltage in which the counting rate remains nearly
constant is called Geiger-Muller region or, called Geiger plateau or, simply the
“plateau” region. Geiger plateau is shown in Fig. 2.

A

| «— plateau voltage —pt
range

count/'s

plateau slope

______________________ -4

R, AR S B
L T

[

i

1

i

i

1

i
! [
! i
i '
! [
! [
1 i
3 '
! [
! i
! i
1 '
! [
! [
! [
! [
1 .
¥ Vv

starting recommended supply voltage

voltage voltage

Fig. 2 Geiger-Miiller counter characteristics graph.
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The voltage where the plateau region begins is called lower threshold voltage (V)
and the voltage where the plateau region ends is called upper threshold voltage
(V,), which is just below the continuous discharge region. The gas amplification
factor is in the order of 10°-10°F at the Geiger plateau region (Glenn, 2000). About
10°-10" ions pairs are formed and the amplitude of the output pulse from the
detector is also very large to the order of 1-10V in this region (Ahmad, and
Shahabuddin, 1992).

The Geiger-Muller plateau is not completely flat. It is not a perfect plateau. It has
a right upward slope. This slope is a measure of the quality of the G-M tube. The
slope is given by the equation

(ny —ny)x100

Slope =
m(Vy=1)

x100% (1)
Where, n, and n, are the count rates at lower and upper limits of plateau and V1
and V, are the corresponding voltages.

The slope is also given by the equation (Ahmad, and Shahabuddin, 1992).
(n, —ny)x100

Slope = x100% 2
v, V) &
Where, n = (n,+n,)/,
This slope may also be given by the equation
Slope = (1, —m)x100 x 100% 3)

Rop (VZ - Vl )
Where, N is the count rate corresponding to the operating voltage V_.

This slope may also be given another way, through the slope (m) of count versus
plateau region voltage graph by the equations

mx100
Slope = b x 100% 4)
mx 100 N
Slope = > x100% (5)
Slope = gl x100% %
Nop (6)
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For the proper operation of a Geiger-Muller tube, applied high voltage must lie
within the plateau region. This applied high voltage is called operating voltage.
Theoretically the operating voltage (V) is given by the equation.

i+

VOP 2 (?)
It can also be given by the equation
V:—N
V op = Vl + T (8)

The plateau potential length (V) is the difference between the voltages V, and V,
12

Vor =V53—W 9)

Experimental set up:

The SPECTECH ST360 counter and strontium (Sr-90) beta source were used for
this study. A BNC cable was used for the connection from the G-M tube to the
SPECTECH ST360 counting system. The counting system was powered by 9V
D.C connecting to 220V A.C power through the supplied adapter.

P L L e e —

Fig. 3 Setup of a typical G-M counter.
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The source (Sr-90) was placed on the source holder and it was kept in the third
self in front of the window of the G-M tube, maintaining 3cm distance as constant
throughout the experiment. Fixed time 30sec was set to the counting system for
every applied voltage. The applied voltage was increased 20V at every steps until
the point of continuous discharge reached. Readings were taken without the
source for background counts. In Table-1 the readings of count are the results of
5 times count average for each applied voltage. A graph of corrected counts rate
against applied voltages was drawn using Microsoft Excel. All the experiments
were performed at the Department of Physics, Government Brajalal College,
Khulna.

Results:

Table-1 represents data of Geiger-Muller counter’s reading with beta counting
(Sr-90) source when the applied voltage is increased from low to a high value in
a step of 20V. Fig. 4 shows the variation of counts rate of the Geiger-Muller tube
with the increase of applied voltage i.e. characteristics graph of the Geiger-Muller
tube. Fig. 5 shows the characteristics graph of the Geiger-Muller tube only at its
plateau region. Results of different parameters obtained from the characteristics
graphs and calculations are presented in Table-2.

Table-1 G-M counter’s reading with beta counting (Sr-90) source.

Serial Voltage Counts Background Corrected Counts rate

No. (V) (N) counts(N,) | counts(N-N,)| (counts/sec)
1 660 0 19 0 0.00
2 680 133 22 111 3.70
3 700 783 22 761 25.37
4 720 799 19 780 26.00
5 740 825 26 799 26.63
6 760 868 21 847 28.23
7 780 831 23 808 26.93
8 800 881 21 860 28.67
9 820 896 19 877 2923
10 840 893 19 874 29.13
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Fig. 4 G-M tube Characteristics

graph.

11 860 955 19 936 31.20
12 880 942 18 924 30.80
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17 980 1033 22 1011 33.70
18 1000 1047 29 1018 33.93
19 1020 1011 22 989 3297
20 1040 1034 24 1010 33.67
21 1060 1030 27 1003 33.43
22 1080 1021 39 982 32.73
23 1100 1031 27 1004 33.47
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40.00 35.00
35.00 |
30.00

8 2500 © 1

é 20.00 % 30.00

3 1500 | S
10.00 |
5.00 F J F e y=0.022x+10.39
000 2500 —

600 800 1000 1200 675 875 1075
Voltage Voltage

Fig. 5 G-M tube Characteristics
graph at plateau region.
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Table -2 Evaluated parameters of G-M tube with beta counting (Sr-90) source.

Serial Parameters Value |Value |Value | Value | Value | Value |Average

no value
| Start. voltage V (V) | 680 - - - - - 680

2 L. th. voltage V (V) | 700 - - - - - 700

3 U. th. voltage V,(V) | 1080 | - - - - - 1080
4 | Plateauleng V (V) | 380 | - s 5 - - | 380
5 Op. voltage V“D(V) 890 - - - - - 890
6 AtV Counts/secn, |2537 | - - - - - | 2537
7 AtV, Counts/secn, [32.73 | - - - - - 3273
8 Plateau slope(%) |7.63" |6.67® |6.13® | 8.679 |7.57% | 6.979| 7.27

Result Analysis and Discussion:

From the G-M tube characteristics graph (Fig. 4) it is shown that the plateau is
curved. The graph shows that 680V is the starting voltage of this G-M tube with
beta radiation. Above the starting voltage the counts rate increases steadily with
the increase of applied voltage up to 700V. There is no significant increase seen
in the counts rate, when applied voltage is increased from 700V to 1080V. This
voltage region (700V to 1080V) is called the Geiger plateau. Applied voltage
above 1080V continuous discharge region is reached which was avoided. Fig. 5
shows the characteristics graph of the Geiger-Muller tube only at its plateau
region, which represents an average straight line with slope
m=0.022counts/sec/volt. With this slope (m) the plateau slope is calculated by
using eq. (4), (5) and (6). Table-2 shows evaluated parameters of G-M tube with
beta counting (Sr-90) source. The lower threshold voltage, operating voltage and
upper threshold voltage are found to be 700V, 890V and 1080V.

The plateau length is found to be 380V. Normally the plateau should be about
200volts in length (Ahmad and Shahabuddin, 1992). A good counter has a plateau
extending over a range of 100 to 200 volts (Ghoshal, 1994). The Geiger-Muller
tube under study, plateau length is found to be long enough but its shape is not
smooth.
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The slope of the plateau region is evaluated by six individual equations. The
average result is found to be 7.27%. This average value is not too close to any one
of the result of six individual equations, but a little bit close to the results of eq.
(5) and (6). So, eq. (5) and (6) can be considered as the best equation for the slope
calculation of the plateau region of a Geiger-Muller tube. For all types of
Geiger-Muller tube a slope of 10% is desirable for effective performance
(Aondoakaa, and lortile, 2017). That is, for a change of 100 volts, (Acounting
rate)/(average counting rate) should not be greater than 10.

The slope should not be greater than 0.05% per volt or 5% per 100 volts for
reliability and accuracy of operation (Ahmad, and Shahabuddin, 1992). An
excellent Geiger-Muller tube could not have the plateau slope more than 1% per
100 volts i.e. for an excellent Geiger-Muller tube there should not be more than
1% rise in the counting rate for 100 volts rise in the counter voltage (Ghoshal,
1994).

Conclusion

The plateau length of the Geiger-Muller tube under study is long enough. This is
a good quality but the shape of the plateau is not smooth, which has a little effect
in its performance. The study shows that the slope of plateau region (7.27%) is
less than 10% but higher than 5% for (Sr-90) beta radiation which indicates this
G-M tube is good at beta radiation counting. From the study of performing
parameters of this Geiger-Muller counting system, it can also be concluded that,
it is well in quality and responds to the beta radioactivity properly.
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