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The International Journal on Modern Educational Trends is a peer-reviewed, semi-
annual , and indexed scientific journal issued by the Fauculty of Educational Sciences
at Zarqa University. It publishes scientific research in Arabic and English that meets the
research criteria in terms of originality, comprehensiveness, investigation, and the
scientific research methodology and its steps.

Research Submission Procedures and Specifications:

— The research should be submitted in print form using Microsoft Word, via journal’s
website.

— The research must be written in the correct language, paying attention to the
specifics of punctuation, drawing, and figures.

— The research must not have been previously published, nor submitted for
publication elsewhere, and the researcher must attach a written declaration to that
effect.

— The research will be evaluated by two reviewers, and the researcher may be asked
to revise their paper for modifications.

— The research should be submitted via email before acceptance for publication.

How to Prepare the Research for Publication:
Researchers should follow the steps below in preparing their research:

1. Research: The researcher types their research consisting of the research title,
researcher's name(s), researcher's affiliation, abstract, and keywords on one side of
an A4 paper, using double-spacing and wide margins (2.2 cm from the top and 1.5
cm from each side).

2. Content Arrangement: The researcher must adhere to the following order in their
writing:

Type the research content (introduction, research problem, methods, results, discussion,
references, and appendices) on one side of an A4 paper, where the font type and size
are as follows:

— Font type: Simplified Arabic.
— Font size: 12 for main titles, and 11 for the rest of the text.

3. Research Title: Size 23, and the title must be precise and reflective of the research
content.

4. Research Length: Should not exceed (15) pages of the journal's pages, or (8000)
words.

5. Researcher and Address: The researcher's name and address should be clearly
mentioned, specifying the affiliation , its department, their academic rank, and their
email.

6. Abstract: An abstract no longer than (200) words in the language the research was
written in, and another in the second language (Arabic or English) of interest to the
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7. Keywords: Size 9, the research should include no more than (6) specific (key)
words.
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8. Figures and Tables: Each figure and table should be numbered consecutively as they
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text by their numbers.

9. Footnotes: Size 9, footnotes should be used for any note or clarification of
information in the text, marked by a distinctive symbol like (*) elevated from the
text.
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— Elevated text numbers are used for documentation in the text, and the number and
related references are mentioned in the references list.

— The reference numbers in the references list are arranged sequentially after
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11. Documenting electronic journals and internet sources:

A. Electronic journals: Last name of the author, first names (followed by the last then
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Date of last access. Available from: Internet site.
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This study explored the nature of engagement of parents with their children in
computational thinking (CT) activities in mathematics education. It specifically
investigated the ways that parents interacted during CT workshops, as well as
the role, benefits and challenges of parental engagement with their children.
This study utilized qualitative methodologies to investigate the dynamics of
parental engagement with their children, with a specific focus on interactions
between parents and children during CT activities. The research methods that
were used to collect data from the field were observations, interviews, and
reflection forms from eight pairs of parents and children in CT workshops. All
parents expressed that the CT activities enhanced their understanding of
mathematical topics and motivated them to collaborate with their children, and
also CT workshops enhanced children's understanding of mathematical
concepts during these workshops. The sampling was restricted to parents of a
certain private primary school. Thus, for future studies, the researchers
recommended conducting CT workshops for more than one school and doing
one activity each day instead of all three activities in one session. Also to offer
specific CT tools to conduct studies in depth.
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1 Introduction

Parents have an important role in supporting their children in their academic journey. Parental
engagement in school is a beneficial way to assist children's learning, and it helps to examine and
enhance positive learning relationships between parents and children. (Zuod, 2019). Simultaneously
including computational thinking (CT) in mathematics instruction can be advantageous, as CT
encompasses an advanced range of abilities. The idea of CT originated in the 1950s, and the first
usage of the term CT was by Papert (1980). According to Wing (2006), it is asserted that in the
middle of the 21st Century, CT would be considered one of the fundamental abilities utilized by
students.

This research aims to examine parental engagement in CT activities with their children, as well
as the benefits and challenges of parental involvement in CT activities. Also, it seeks to understand
the views of parents regarding their involvement in CT activities in the domain of mathematics
education. It involves conducting workshops for parents working with their children in elementary
school. This research seeks to study the role of parents in supporting their children in learning
mathematics through CT activities. Thus, this study is unigue as it focuses on the role of parents in
doing CT activities in mathematics education in children’s classrooms. The workshops are centered
around CT activities in mathematics education, which were developed by Namukasa (2017) and
Gadanidis (2017). Grover and Pea (2013) see the use of "computational thinking in the instruction
of school mathematics" as a potentially successful method for teaching mathematics. This approach
has the potential to increase student involvement, decrease feelings of intimidation, and boost
accessibility to the subject.

Marshal et al. (2010) noticed that parents play some major roles in supporting their children in
their learning of mathematics which encourages parental engagement in their children's learning, and
stresses the essential role of parents in their children's learning (Betts & Son, 2024). However, in
some cases, parents do not support their children in mathematics learning (Marshal et al., 2010). This
study aimed to involve parents with their children in their mathematics learning as Silver et al. (2024)
found positive mathematics performance for students when parents engage with them in their
learning. Furthermore, Masek et al. (2024) mentioned that mathematics is a difficult subject so there
is a need for parents to interfere to make it more familiar for their children. Consequently, with
changing curriculum, there is an increasing demand to build capability among parents to reinforce
their children's learning when teachers are teaching students employing new techniques or teaching
more advanced content. Thus, the CT workshop which was conducted in this study is an example to
incorporate parents with their children in mathematics learning by using apps and robots.

1.1 Contribution and Involvement of Parents

Academic research on parental contributions and involvement in students' learning encompasses
a broad spectrum of subjects. The topics covered are parental engagement in teaching their children,
the advantages of parental contributions and involvement, the significance of parental involvement,
and different styles of parental involvement. The researchers chose to examine parental engagement
as a component of the study within the framework of CT activities. Curzon (2014), Gadanidis et al.
(2017), Farris and Sengupta (2014), Kotsopoulos et al. (2017), and Namukasa et al. (2017)
investigated the implementation of CT tasks in classroom teaching. Their study centered around
investigating the integration of CT and mathematical reasoning in K-8 educational environments.
However, none of these studies expressly highlighted the importance of parental participation
concerning children's CT activities. Thus, Zuod and Namukasa (2023) noticed the usage of CT tools
and activities improved mathematics learning by increasing engagement, effectiveness, and
accessibility, especially in advanced mathematics. A recent study conducted by Silver et al. (2024)
emphasized the increasing attention given to the influence of parents' mathematical discussions on
their children's mathematical capacity. They discovered a positive correlation between parents'
mathematical conversations and their children's mathematical skills.

MET, Vol. 01, No. 01, December 2024: 1-17
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1.2 The Role of Parents in Teaching their Children

According to Civil et al. (2008), parents consistently educate their children using the same ways
that they were taught during their childhood. Many parents face challenges when they support
children who are learning in untraditional ways. As development of curriculum and teaching
procedures, there is a need to improve the skills of parents by using parental guides, such as "Doing
Mathematics with Your Child, Kindergarten to Grade 6 (2014)", which are given to parents by school
board offices in Canada. Studies in mathematics education have found that parents pass on their fear
of mathematics to their children by openly admitting their lack of skill in the subject or by asserting
that mathematics is difficult or not applicable in real-world situations (Ontario Ministry of Education,
2014).

Epstein (1987) stated that recent research completed in the past two decades suggested that
children derive academic advantages when their parents provide motivation and assistance in their
education. The extent of support that parents provide to their children varies depending on cultural
standards, socio-economic status, and other household characteristics. For example, families with
academically successful students would have given priority and emphasized outstanding
performance and accomplishments in their children starting from a young age. Liang (2013) focused
primarily on how the different attributes of families affect their children's mathematics education.
Liang (2013) examined the level of involvement of Chinese immigrant families in their children's
mathematics education. The study conducted by Liang (2013) revealed that families can have an
impact on children's mathematics education, irrespective of their direct involvement with schools or
interaction with teachers.

Sometimes, teachers offer additional exercises to students who need to improve and enhance
their skills. However, this requires more effort from students. Parents may choose to participate in
tutoring activities for their children, although this choice depends on the financial income of the
family. Nevertheless, it is important to realize that engaging in these activities may influence
students’ time that could otherwise be dedicated to other household responsibilities. In addition,
parents and educators can employ social media as a method of consistent communication regarding
the intellectual advancement of children, both inside the school environment and at home. However,
some parents may not view social media as a handy medium for such objectives. Civil et al. (2008)
mentioned that immigrant families face a difference between their ambitions for their children's
education and the actual circumstances. This is because they frequently fail to consider the potential
barriers and advantages that students experience due to cultural differences, social inequities, and
linguistic diversity. Hence, Hinojosa and Bonner (2024) recollected. Further empirical study should
be undertaken to investigate programs that enhance parents' comprehension of mathematics beyond
the conventional educational setting.

1.3 The Benefits Of Parental/Guardian Involvement

Hoover-Dempsey, Walker, Jones, and Reed (2002) found a positive association between
parental participation and improved academic performance in children and adolescents. VVan VVoorhis
et al. (2013) classified family participation in promoting students' mathematical learning into four
distinct categories: family involvement in school events, family involvement in students' academic
activities at home, parental assistance in children's home-based tasks, and family engagement at
home without any direct contact with the school. For example, focusing on educational activities for
children at home, in partnership with their parents, improves their mathematical ability and
understanding of mathematical principles (Civil et al., 2008). The school plays a vital role in
fostering family engagement by actively facilitating the involvement of students' families and
emphasizing parents' participation in the learning process. Liang (2013) asserted that parents possess
the capacity to provide instructors for their children. Sopiah (2021) stated that there is a strong
relationship between parenting methods and self-efficacy about student academic achievement.
Further, Eden et al. (2024) mentioned that the active act of parental engagement in their children’s
learning improves students’ academic performance and improves the social-emotional development
of children.

(Immaculate Namukasa & Rawia Zuod)



4 | Parental Engagement with Children in Computational Thinking (CT) Workshops for Mathematics Education

According to Hoover-Dempsey et al. (2002), there is a correlation between parental
participation and enhanced academic performance in children. Van Voorhis et al. (2013) categorized
family involvement in supporting students' mathematics learning into four categories: family
engagement in school activities, family engagement in school activities brought home by students,
parental support of home activities for their children, and family engagement at home without school
contact. For instance, directing attention toward educational activities for children at home in
collaboration with their parents enhances their proficiency in mathematics education (Civil et al.,
2008). Thus, the school has a role in promoting family engagement by actively supporting and
focusing on parents' participation in the learning process.

1.4 Integration of CT into Mathematics Education

According to Wing (2006), CT refers to the processes of defining a problem and describing its
solution in a manner that can be efficiently executed by a computer, whether it is operated by a human
or a machine (p.7). Kalelioglu et al. (2016) defined CT as a cognitive process that involves
identifying problems and devising computational processes and algorithms to solve them.
KALELIOGLU et al. (2016) further suggested that a crucial aspect of the thought process is
identifying suitable models for defining the problem and determining its solutions. Furthermore,
Sanford and Naidu (2016) asserted that the utilization of digital computers for mathematical
modeling in contemporary times is intricately linked to the expansion of knowledge frontiers across
many fields of study, and CT skills are more likely to excel in problem-solving across several
domains (Denning, 2017).

Resnick (1995) stated that CT has a substantial impact on both individuals' computer usage and
their cognitive processes in understanding and interpreting the world (p. 31). When students engage
in CT, they can develop a profound understanding of abstract concepts by encouraging the
application of real-world scenarios to their thought processes. Sanford and Naidu (2016) argued that
incorporating CT concepts into our daily lives is essential for enhancing the quality of life in
contemporary society. However, Brennan and Resnick (2012) mentioned that students faced some
difficulties when they were working on CT activities, especially at the beginning of the activities.
Nonetheless, Wing (2006) argued that CT will be an important skill in the 21st century. Sanford and
Naidu (2016) argued that CT exercises have broader implications beyond the classroom, proposing
that both students and parents can utilize them.

2  Methodology

This is a qualitative study. Qualitative research methods provide researchers with an opportunity
to get a more comprehensive insight and knowledge of their participants and the complexity of the
research subject (Creswell, 2015). Specifically, this research employs a case study methodology. The
data for this study was collected from CT parent-child workshops held at a private school in Canada.
Children in Grades 3 to 6, along with their parents, were asked to take part in CT workshops that
were separated into two sessions. For more clarification, see Tables 1 & 2 below:

Table 1. Description of Participants in the Workshop

(Parent-Child) and Teachers Gender Grade First/Second session Interviewed (Yes or No)
Pair 1 Mom, Boy 3 First session Interviewed
Pair 2 Mom, 2 Boys 4 First session Interviewed
Pair 3 Dad, Boy 6 Second session Interviewed
Pair 4 Dad, Girl 5 Second session Interviewed
Pair 5 Mom, Girl 3 First session Interviewed
Pair 6 Mom, Boy 4 First session Interviewed
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Pair 7 Mom, Boy 4 First session Interviewed

Pair 8 Grandma, 2 Boys 5 Second session Not Interviewed

Table 2. Outline of the workshop

ggaﬁzg?ps Day Time Activity Resources

Day 1
Workshop 1 Grades rlnm:{[;sls 1. Symmetry

3&4 activity http://researchideas.ca/sym/s2/

2. Sphero

Day 2 1 hour 15 3. Scratch https://scratch.mit.edu/projects
Workshop 2 Grades . program

5&6 minutes

Observation data would enable researchers to accurately comprehend and analyze the reported
case. As a result, researchers collected data through firsthand observation in a social and interactive
setting, and they documented thorough observations during and after the workshop. They also
conducted an interactive interview. Parents were interviewed to evaluate their level of commitment
and preparedness to participate. Students were surveyed regarding their involvement and personal
encounters in CT activities. Following the completion of the program, parents were requested to fill
out reflection sheets.

3 Findings

In this section, a detailed account of the participants' learning, engagement, and interactions
during the CT activities is provided. This was done by analyzing observations, reflection forms, and
interviews. The report included a description of how participants learned mathematics and CT, how
they collaborated, the level of engagement displayed during the session, as well as their perspectives
and suggestions.

3.1 Learning of Math and CT

Parents provided feedback on the workshop regarding the arithmetic concepts taught, the coding
skills acquired, the combined study of math and coding, and the instructional approach to math. For
instance, Pair 1 (mom) stated that this session enjoyably enhanced mathematical concepts by
teaching them how to do math. It involved a combination of playing and studying at the same time.
Pair 2 (mom) emphasized the advantages of learning mathematical concepts, highlighting that this
exercise is an exceptional means of acquiring math skills. Pair 3 (dad) stated that to design a square,
one must understand that all of its edges have the same length and that all of its angles are equal.
This knowledge is interconnected with various other concepts. "'l am highly intrigued by the concept
of robots as it greatly captivates my son," Pair 4 (dad) instructed: "Regarding the triangle, please
draw a triangle and a hexagon." Pair 5 (mom) described the workshop as "highly captivating.” Pair
6 (mom) remarked that understanding the concept is the main point. Once you grasp the concept and
understand its functionality, it becomes easier, possibly due to its novelty. Pair 7 (mom) indicated
that the exercises in the workshop offer a comprehension of the principles, while Pair 8 (grandma)
conveyed that the method is innovative.

Parents from pairings 1 to 8 felt it beneficial for improving their comprehension of mathematical
concepts. They displayed a positive attitude towards the subject. During researchers’ observation,
parents enthusiastically engaged in CT activities and actively sought to gain new knowledge from
them.
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3.2 Parents’ Engagement During the Session

Parents engagement. While observing children during the workshop, It was noticed that the
amount of involvement differed among pairs. Specifically, pairings 1, 2, 3, 4, 5, 6, and 7 exhibited a
high level of engagement with their parents during the activities. However, Pair 8 showed a low level
of engagement with their parent, when the grandmother exhibited a negative attitude, all the pairs
were working together and supporting one other in their tasks. For example, she ignored the activities
of her grandkids. She did not get involved with her grandkids. In addition, the degree of parental
involvement with their children was modest for Pair 1, Pair 5, and Pair 6, with parents mainly
monitoring their children's activities. The amount of parental involvement with their children was
found to be high in Pair 2, Pair 3, Pair 4, and Pair 7, as they displayed rigorous compliance with
instructions and active participation in their children's activities. The parent of Pair 8 had limited
engagement since it was noted that the grandchildren were dutifully following the instructions and
participating in the activities without any assistance from their grandma. As a result, the degree of
participation within each pair varied, ranging from minimal to significant.

S

Figure 2. Parents actively participated with their children during the Sphero Activity 2 workshop.
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Figure 3. Parental involvement with their children during the session, namely in the Symmetry
activity.

Figure 4. Parents actively participated with their children during the Scratch activity workshop.

Experience Working with Parents

Students conveyed their perspectives on engaging in mathematics with their parents and
articulated the reasoning behind these perspectives. All pairings, except for two students, namely
Boy 2 from Pair 2 and Boy 2 from Pair 8, appreciated working with their parents. Their responses
are inconsistent, as they have alternated between confirming and refusing. For instance, Pair 1 (boy)
enjoyed collaborating with his parent as they provided guidance and encouragement, helping him
improve and succeed. "l enjoy engaging in mathematical activities with my mother,” Pair 2 consists
of two boys. Boy 1 expressed that it enhances enjoyment, whereas Boy 2 argued that it involves
tasks he is unwilling to perform, but ultimately agreed that it is enjoyable. It is conceivable that this
pertains to the nature of the activity, but it cannot be verified. Boy 2 in Pair 2 exhibited inconsistency
in his comments on the reflection form, as previously noted. He explicitly expressed a preference for
working independently, without the involvement of his parents. Pair 3 (Boy) expressed his
appreciation for collaborating with his parents since they provide him with much assistance and
support. Pair 4 (girl) expressed her appreciation for working with her parents, stating that they assist
her. Pair 5 (girl) expressed her appreciation for it, stating that "they provide me with significant
assistance.” Pair 6 (boy) enjoyed collaborating with his parents due to their ability to provide clear
explanations that aided his comprehension. Additionally, he found the experience to be more
enjoyable. Pair 7 (boy) expressed his enjoyment of collaborating with his parents due to their
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extensive knowledge and ability to impart new information to him. In Pair 8, consisting of two boys,
Boy 1 expressed his belief that ""she can assist me," but Boy 2 disagreed, stating that ""no, they instruct
me to perform tasks that | am unwilling to do."

It was also found that when participants were paired as a child and parent, they collaborated and
worked together. Additionally, researchers observed that the primary responsibility of parents was
to closely monitor the progress of their children's work. They made significant progress in certain
locations and made a sincere effort to acquire a deep understanding of the new mathematical
concepts.

Action and interaction for parents.

Parents contemplated their behaviors and engagements with their children while collaborating
with them in the program. Based on our observations and the feedback provided in reflection
guestionnaires and interviews, it became evident that the primary objective of the majority of parents
was to monitor their children's progress in the workshop. For instance, Pair 1 (mom) expressed that
she preferred to observe most of the time and intervene when she deems it necessary or appropriate.
She also mentioned that she finds it pleasurable to collaborate with others. Pair 2 (mom) expressed
her appreciation for observing and engaging with her children, stating, "l enjoy watching them and
attempting to interact with them through observation. | also appreciate their willingness to teach me
how to do things." Pair 3 (father) expressed a preference for collaborating with his child to identify
areas where they may require assistance. Pair 4 (dad) believed that the coding technique stimulates
the child's thinking in several ways. Parent 5 (mother) expressed her satisfaction, saying, "'l enjoy
collaborating with my child because it allows us to learn together.” Pair 6 (mom) liked it saying, "I
discovered enjoyable methods to educate the children in mathematics." Pair 7 (mom) described it as
"interesting," while Pair 8 (grandma) expressed that she found it enjoyable and liked it. | observed
their actions without actively participating. During the sessions, | saw that the primary responsibility
of parents, as determined by three methods (observation, reflection forms, and interviews), was to
monitor their children. Additionally, the parents expressed satisfaction in collaborating with their
children. During our observation, we witnessed several manifestations of parent-child dynamics,
including collaborative efforts and interventions such as providing guidance and participating in
coding activities.

3.3 Participants’ Views and Suggestions on the Sessions

Views. The parents' perspectives are closely aligned with those of the youngsters. Pair 1 (mom)
reported that she acquired new knowledge and encouraged the recipient to continue their efforts. She
found the program commendable and felt the need to increase involvement with them and provide
them with more resources. The mother also expressed her thoughts on the workshop, stating that she
was impressed and excited by its effectiveness in teaching the children saying “’I am simultaneously
enjoying quality time with the children while also imparting knowledge to them’’. Pair 2 (the mother)
viewed the activity as both intriguing and beneficial for the youngsters stating, ’I aspire to
consistently engage in this activity, as it is both enjoyable and particularly beneficial for children
who are in the process of learning. It has proven to be a positive and advantageous experience’’. Pair
3 (dad) stated that the activity provided an opportunity to learn about a new mathematical concept
and described it as a beneficial experiment for them stating, °’I observed the children to be deeply
involved and enthusiastic about it”’. Pair 4 (dad) expressed excitement for the session, stating that it
is highly stimulating and beneficial for both children and parents. Additionally, he discovered that
this session motivated him to actively interact with his children, stating, "It is highly fascinating.”
Pair 5 (mom) expressed enthusiasm for learning new things. In addition, she stated, "'l will acquire
knowledge and then we will proceed to acquire new knowledge." Pair 6 (mom) expressed her belief
that the new technology is quite beneficial for the children. Regarding the workshop, she stated that
everything was acceptable. Pair 7 (mom) was surprised, stating "l was surprised about how fast it
went and all the codes it had." Furthermore, she stressed the significance of learning if her son is
acquainted with the assignment or not, stating "1 prefer to be aware of my son's familiarity with the
work." Regarding the class, she expressed her appreciation by stating, "I enjoy the workshop"” and
emphasized the importance of learning how to integrate mathematics with tablet technology to
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enhance our understanding, maybe referring to parents. Mom also discovered that this training
motivated her to actively interact with her children. Pair 8 (grandma) expressed their enjoyment and
positive attitude towards the activity stating, “’When I observed pairs, I noticed that they were
collaborating effectively. In general, parents expressed positive feedback on their collaboration with
their children during CT workshops™’.

Suggestions

The parents' suggestions aligned with the students' ideas to enhance the workshop. Proposed
recommendations encompassed an extension of time, an increase in activities, and a more
comprehensive level of information. However, there were differences in the preferences of parents.
Parents provided feedback on the methods of teaching mathematics and suggested including CT
activities in the mathematics curriculum. For instance, Pair 1 (mom) stated, "I found the workshop
to be impressive and successful,” while also declaring, "I have a dislike for group activities. | prefer
to receive individualized attention". Pair 2 (mom) proposed "additional methods to incorporate, more
ways, more engagement that you can include.” Pair 3 (dad) proposed allocating additional time to
concentrate on specific subjects. Pair 4 (dad) proposed that if the parents are informed about the
specifics, they would be satisfied with coming here. The experience is quite pleasant. Pair 5 (mom)
found the experience satisfactory but suggested incorporating other technological devices to enhance
the enjoyment. In addition, she suggested incorporating these materials into the school curriculum to
ensure that students have a positive learning experience.

Pair 6 (mom) proposed that working individually would be more advantageous, as they did not
enjoy working in groups but were content with the outcome. Furthermore, she indicated that if one
does not wish to collaborate, there are alternative options available, “’There are many methods
available to you. Engaging with your children does not necessarily have to occur exclusively in a
workshop setting’’. The mother intended to convey that it is unnecessary to wait for a workshop to
interact with youngsters. Pair 7 (mom) proposed modifying the mathematics curriculum to make it
more engaging and include activities of this nature in the curriculum. Additionally, she expressed the
desire for the workshop to be outstanding, comprehensible, exciting, and not dull. The parents have
made several suggestions in response to the situation. These include increasing the time of the
workshop, providing additional materials, sharing detailed information, integrating one-on-one
activities between parents and children, integrating CT into the mathematics curriculum, and finding
new ways to involve parents in their children's learning.

4  Discussions

This section presents the results of a study that categorizes parental involvement in CT activities
in mathematics education. The categorization is based on a qualitative analysis of data collected
during CT workshops, and the following theme was extracted from the findings of the data that the
researchers collected.

4.1 The Theme: Parental Engagement in Children’s CT Activities

The primary objective of the study was to investigate the extent of parental involvement in their
children's CT activities. This included examining the parental engagement with their children in CT
activities, benefits and challenges, and the views and suggestions of participants. The following sub-
themes were extracted from the observation, reflection forms, and interview obtained from each
parent-child pair: act and interact, the benefits and challenges of parents’ engagement, Participants'
views and feedback on parent engagement, and Participants' suggestions on the design of the
workshop., and then more details in each sub-theme separately.

Act and Interact

This sub-theme focused on parental engagement with their children during CT workshops.
Engaging children's families in their mathematics education can enhance their comprehension,
regardless of any direct affiliation with schools or interactions with teachers (Liang, 2013).

Working together. During the two sessions, the researchers noticed that all parents were fully
engaged in observing and working with their children. All parents stated that they refrained from
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directly assisting their children at each stage of the activity, but parents closely monitored their
children and occasionally offered them guidance. In Pair 1, the mother said: "Typically, | obtain
satisfaction from observing and then interfering when I think it essential.” In Pair 2, the mother stated
that she was actively engaged with her children. She expressed satisfaction with their desire to teach
her how to do things, whereas the grandmother in Pair 8 expressed her enjoyment in working with
her children. This statement supports Epstein's (1987) claim that parents who offer assistance and
encouragement to their children can give them a reasonable benefit in developing mathematical
capabilities.

Some parents supported their children when they considered it necessary. In Pair 3, the boy
stated that his father helped him when he made mistakes or needed help. The father mentioned that
he tried to support his child and understand the teaching methods used in school, stating,
‘Occasionally, when he veers [commits an error], I redirect him to ensure he performs the task
correctly.”” The girl in Pair 4 conveyed her dependence on her father to guarantee the precision of
her actions. She stated that her parents aided her in obtaining coding abilities. She stated that her
father supported her and that she had an enjoyable experience while also gaining a significant amount
of knowledge. In Pair 5, the mother observed her daughter and assisted whenever the girl required
it. According to her, her daughter exhibited significant shyness and hesitated to seek assistance in
class, prompting her to provide support. The youngster stated that her mother assisted her with
coding, namely with the implementation of angles in the code.

Furthermore, several parents reported that the CT workshops were advantageous as they
facilitated their acquisition of CT skills and aided in their understanding of certain mathematical
concepts. Parents who possess a comprehensive understanding of contemporary math teaching
methods can provide more efficient assistance to their children in both math assignments and
activities that need quantitative abilities and abstract thinking. According to Civil et al. (2008),
parents typically employ the same instructional methods with their children that were used with them
throughout their childhood. This elucidates the reason why numerous parents encounter difficulties
in assisting their children when they acquire knowledge through unusual methods or engage with
significantly more complex subject matter than what they are accustomed to. Given the constantly
evolving curriculum and teaching approaches, there is an increasing necessity to assist parents in
becoming more engaged in their children's education.

During the two workshops, the researchers noticed that certain parents acquired knowledge of
CT exercises and subsequently assisted their children. As an illustration, the mother in Pair 6 made
an effort to familiarize herself with CT activities and "enhance the child's comprehension, focus on
tasks, and demonstrate the significance of learning." She stated that engaging with her son was
enjoyable and that he was also experiencing enjoyment. In Pair 7, the mother observed her son's
attempt to instruct her in coding. He provided her with a detailed explanation of the coding process,
including its implications. He also mentioned that his parents seek his assistance when they need
support, stating, "They instructed me to assist them if they make any mistakes during the workshop."
In addition, the youngster mentioned that his mother assists him when he is unsure about certain
things, but for the most part, he completes his tasks independently.

The results collected in this study through participant self-reports indicated that parents'
involvement in CT workshops was perceived by the participants as advantageous for both children
and parents. Children received assistance from their parents, while parents received assistance from
their children. Furthermore, parents acquired novel mathematical principles, while children engaged
in educational activities aligned with their school curriculum. Parents expressed enjoyment and
acquired knowledge in the areas of mathematics, coding, innovative learning techniques, and
collaborative learning with their parents.

The majority of children reported receiving substantial assistance from their parents at home
when they encountered challenges in maths. As an illustration, the son in the first pair expressed that
the assistance provided by others is quite beneficial to him and that they also encourage him. In Pair
4, the girl also said that her parents assisted, while in Pair 5, the girl stated that her parents offered
substantial support. The son in Pair 8 also mentioned that his mother could assist him. The son in
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Pair 7 stated that he generally does not receive or require assistance, expressing that his mother aids
him at home, but for the most part, he handles tasks independently.

Conversely, parents reported that they engaged and assisted their children during CT workshops.
As an illustration, the mother in Pair 1 stated, "I typically enjoy observing and intervening when |
believe it is necessary or when | feel compelled to do so." The mother in Pair 2 expressed her
intention to engage with her children by employing observation. Several parents expressed their want
to be informed about their children's performance and requirements. The mother in Pair 2 expressed
her appreciation for their desire to teach her, while the father in Pair 3 mentioned his preference for
collaborating with his child to identify areas where they may require assistance.

The findings encompassed several forms of interaction, including parents providing assistance
to their children when necessary, offering support to timid children who hesitate to seek aid in a
classroom setting, and children helping their parents comprehend information before the parents, in
turn, assisted the children. This implies that parents should provide greater assistance to their children
and foster an environment where they feel encouraged to seek clarification when they encounter
confusion. Epstein (1987) highlighted that research undertaken over two decades has consistently
shown that children achieve academic success when their parents provide inspiration and support in
their homework. Hence, it is crucial to educate parents about the advantages of actively participating
in their children's educational development.

This finding about the engagement of parents with their children validates Epstein's statement
(1987) that parental involvement is crucial in determining children’s academic performance and is a
fundamental factor in their scholastic achievements. Recently, Swirbul and Melzi, (2024) mentioned
that there is still a need to focus on the relationship between parents and their children in mathematics
learning as they are called “family math” encouraging parents to be more involved in daily
mathematics with their children learning. In addition, children must be aware that their parents
possess a genuine curiosity about their academic pursuits and the methods by which they acquire
knowledge. This fosters an environment in which children feel comfortable approaching their parents
with questions and engaging in conversations about their educational accomplishments and worries.

The Reflection of Working Together. All parents expressed their satisfaction in collaborating
with their children, while the majority of children, excluding two individuals, reported a positive
experience in engaging with their parents. One of the kids in Pair 2 expressed that it enhanced
enjoyment, whereas the other son stated that it involved tasks he was unwilling to perform. The
remarks made by the second offspring in Pair 2 indicated that a pupil may not derive pleasure from
one endeavor yet find contentment in engaging in another. The second son showed a preference for
working independently rather than collaborating with his parents and, on the whole, expressed a high
level of admiration for the workshops.

Scott (2015) stated that the students in question are anticipated to improve their interest and
performance in mathematics as a result of their parents' engagement and active participation in the
mathematics workshop delivered as a component of this study. Multiple parents noted that their
children were completely absorbed in CT activities. For example, the father in Pair 3 stated that the
experiment had a positive impact on their family, " | witnessed the children displaying a profound
level of engagement and enthusiasm towards it. "Most parents stated that the seminars acted as a
catalyst for more engagement in their children's lives. For example, the daughter in Pair 4 found that
the workshops inspired her to work together with her parents, and her father mentioned that the
workshops motivated him to take part in his children's educational pursuits, saying, "I relish sitting
with my daughter and actively participating in these activities." Nevertheless, the mother in Pair 6
believed that there were alternative ways to collaborate with her kid, rather than the current approach,
" An alternative approach would be to actively interact with your children. It doesn't need to be in
the workshop. "

The Engagement and the Attitude of Participants. The predominant forms of parental
involvement during CT activities were passive observation and active learning from their children in
coding robots, apps, and games. As previously stated, a significant number of parents need further
supervision at the start of the workshops due to their insufficient familiarity with the CT exercises.
After comprehending the workshop's requirements, the participants grew more at ease collaborating
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with their children and acquiring knowledge together to program mathematical objects in the math
coding application, manipulate characters in a visual programming language, and operate a robot to
simulate various curricular and mathematical concepts.

Researchers define high engagement as the consistent and effective collaboration between the
child and parent. Medium engagement, on the other hand, refers to occasional collaboration with
intermittent periods of disengagement. Low engagement is characterized by a significant gap
between the few instances of collaboration between the child and parent. The level of parental
engagement with their children varied among individuals, ranging from minimal to considerable.
The elevation was substantial for Pairs 2, 3, 4, and 7, while it was negligible for Pair 8. The two
grandsons in Pair 8 diligently followed the workshop instructions and implemented them throughout
CT exercises. However, their grandma opted not to actively engage with them and, at times, seemed
to divert her attention away from the youngsters. Parental involvement with their children was
moderate for Pairs 1, 5, and 6, as they mostly watched their children's participation in CT activities.

Most of the participants displayed a positive attitude towards CT activities, as evidenced by
their conduct, self-reported reflections, and interview replies. They expressed enjoyment and
satisfaction from participating in these activities. The grandmother displayed a neutral demeanor in
Pair 8. Overall, most parents and children reported that CT sessions were advantageous and
captivating. The grandmother's casual participation in her grandchildren's CT activities can be
ascribed to her status as a grandparent rather than a parent or guardian, as well as her generation's
limited exposure to digital technologies in an educational context.

From the findings of this study, acting and interacting of parents with their children benefits
their mathematics learning. This is in line with Betts and Son (2024), who mentioned that essential
children's learning starts from their parents, and parents have a main role in their children's learning.
Thus, there is a need to investigate the varied ways that parents recognize their math-related parenting
roles, and also, use their math skills, and manage their power and time (Betts & Son, 2024).

4.2 The Benefits and Challenges of Parent Engagement

The parents faced challenges in distributing electronic devices, and researchers observed a
language barrier among numerous parents who appeared to have recently immigrated to Canada. The
participants faced difficulty in comprehending the instructions or utilizing readily comprehensible
instructions. Several parents reported encountering difficulties in sharing gadgets with others due to
a shortage of available devices. Consequently, we had to allocate one gadget for each pair of
individuals to share during the exercises. Parents, such as those in Pair 1, reported unease with
collaborating in small groups and suggested offering them supplementary devices in the future.
Overall, the participants exhibited engaged interaction with their peers during the small group
activities.

Children helped parents, who are not fluent in English, understand precise terms used during
workshops while explaining the core of CT exercises. The young individual in Pair 7 seized the
chance to educate his parents in the English language whenever it arose. As a result, parents not only
gained knowledge of mathematical principles but also improved their proficiency in the English
language. The partnership between parents and children during CT workshops has proven to be
beneficial in various ways, such as developing CT skills, acquiring awareness of the English
language for mathematical ideas, and promoting collaborative participation in mathematical
problem-solving and coding. Therefore, it is imperative for both educators and school administrators
to consistently promote and support such interactions.

Both parents and children faced challenges during CT activities. For instance, the father in Pair
4 discovered that his daughter has a penchant for engaging in educational pursuits that he was
previously unaware of. Additionally, Pair 5 attempted to write code that exceeded the specified
requirements of the task provided during the session. As an illustration, they attempted to program a
triangle but encountered challenges with the angles of turns for the path they were instructing the
robot to follow. Despite the difficulties, they persisted and ultimately managed to comprehend how
to utilize the exterior angle, instead of the more commonly employed interior angle, in coding a
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triangle. Furthermore, certain students attempted to utilize code that employed multiple motion and
appearance coding blocks in Scratch and the coding app for the robot in their activities. They were
perplexed when attempting to use multiple coding blocks within the constrained timeframe of the
workshop. This is in line with Brennan and Resnick (2012), who mentioned that when students
worked on CT activities, they encountered difficulties understanding the activities, especially, when
participants began working on the activities, but after understanding the activities, participants
appeared working smoothly in CT activities.

Parents mostly expressed their appreciation for the knowledge gained from CT and mathematics
workshops, particularly in terms of acquiring new insights into technology applications, coding,
critical thinking, and the collaborative learning experience between parents and children.
Additionally, they found the workshops to be an enjoyable and engaging approach to teaching
mathematics. As an illustration, the mother in Pair 1 reported, "I acquired new knowledge," while
the mother in Pair 5 stated, "Then we engage in the process of acquiring fresh information." The
mother in Pair 6 expressed that the new technology is beneficial for the children, while the mother
in Pair 7 was astonished by its speed and the multitude of codes it possessed. The father in Pair 4
stated that the coding technique "stimulates the child's cognitive flexibility." The mother in Pair 5
expressed her preference for working with her child, stating that it allows them to learn together.
Likewise, the mother in Pair 6 expressed that she found pleasurable techniques to educate the children
in arithmetic.

Most of the student participants also engaged in discussions with their parents about gaining
new knowledge during CT sessions. As an illustration, the youngster in Pair 5 expressed his intention
by saying, "I will acquire knowledge and subsequently engage in the acquisition of new knowledge.
I thoroughly enjoy participating and interacting. " The youngster in Pair 7 expressed his enjoyment
of working with his parents due to their extensive knowledge and ability to teach him new things.
His mother mentioned the importance of understanding how to integrate mathematics with
technology, namely tablets, to enhance their development. Parents and children also expressed their
appreciation for the advantages of participating in CT activities, which fostered contact and
participation, ultimately strengthening their bond. The mother conveyed her affection for working
together with her children in Pair 2. This fosters a stronger bond and enhances their closeness.

According to the self-reported data from the participants, the benefits of parents' engagement in
CT activities appeared to be more significant than the challenges that participants experienced
throughout the CT workshops. This is in line with Eden et al. (2024), who mentioned that parental
engagement in their children's learning is boosting the multiple needs of students, and also the
effectiveness of parent involvement reinforces their children's academic achievement and more
involvement in school activities.

4.3 Participants' Views and Feedback on Parent Engagement

Views. The majority of participants expressed a favorable opinion on CT activities. For
instance, in Pair 1, the mother expressed her positive opinion by stating that it was "an effective
program™ and "a fruitful workshop." One student in Pair 2 expressed their enthusiasm by exclaiming,
"This is remarkable, I truly admire it," while their sibling commented, "It was quite captivating, |
experienced a surge of excitement." Their mother conveyed that the CT workshops were enjoyable
and advantageous, and she derived value from them. The boy in Pair 3 also characterized them as
"pleasurable and advantageous.” The mother in Pair 5 expressed her enjoyment of the activity, stating
that she found it enjoyable enough to engage in daily. The mother in Pair 7 expressed her satisfaction,
stating, "This is excellent, as it is intelligent, interesting, and not at all boring."

The remarks support the findings of Vallera and Bodzin (2017), who suggest that combining
technology with authentic project-based learning, using real-life examples, could improve children's
comprehension of complex and abstract concepts. This discovery validates the potential of
integrating CT exercises into mathematics instruction and as a component of the mathematics
curriculum.

Feedback. Upon conclusion of the study, the majority of parents expressed satisfaction with
their decision to partake in CT workshops and reported deriving pleasure from their engagement in
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their children's CT endeavors. According to some parents, the CT workshops not only taught them
new mathematical concepts but also improved their bond with their children. For example, one
mother in Pair 2 stated, "I thoroughly enjoy collaborating with my children." This strengthens the
relationship and brings it closer.

Several parents expressed their satisfaction with the utilization of CT activities for math
learning, stating that both they and their children were thoroughly enjoying the experience. In Pair
1, the mother expressed her admiration, enthusiasm, and appreciation for the simple and effective
method of teaching the children, stating, " | am simultaneously enjoying quality time with the
children while imparting knowledge to them. I find it pleasurable to collaborate." The mother in Pair
2 expressed that engaging in this activity with children is enjoyable, particularly while they are in
the process of acquiring new knowledge stating, "The content proved to be both intriguing and
beneficial for the students. | aspire to perpetually engage in this endeavor. " The paternal figure in
Pair 4 expressed his enthusiasm, stating, "l find it highly intriguing...l am exceedingly pleased that |
decided to be present at this location." The product is immensely pleasurable and offers substantial
advantages for both youngsters and their parents. The mother in Pair 5 expressed her belief that
children should have a positive and enjoyable experience while learning, rather than developing a
dislike for mathematics. The statements provided support Wing's (2006) claim that "computational
thinking will be a necessary skill utilized by people globally in the 21st century” (p. 2). The
comments also validate the proposal put forth by Sanford and Naidu (2016) that CT activities, which
are more recent types of learning activities, should be accessible to parents as well.

Most of the participants conveyed their contentment with the workshops. For example, the
youngster in Pair 3 conveyed his pleasure in working together with his parents, while the boy in Pair
6 just mentioned that he found it pleasurable. In addition, the mother in Pair 6 shared her positive
impression of the experience, stating that everything was excellent, and she was impressed. The
mother in Pair 7 expressed her preference for being aware of her son's understanding of the task. She
also mentioned finding workshops to be intriguing. In addition, her kid stated, "I derive great
enjoyment from it and it enhances my knowledge."

4.4 Participants' Suggestions on the Design of the Workshop

Attendees provided numerous recommendations to enhance the design of CT activities and
the overall sessions. Several individuals believed that increasing their engagement in workshops,
particularly with their preferred activities, would provide the most favorable outcomes. For example,
the young kid in Pair 1 suggested that future seminars should include additional activities with the
Sphero robot. The child in Pair 3 indicated a desire for "more active involvement with the Sphero,"
while his father suggested dedicating "extra time to particular subjects." In Pair 2, the two boys
recommended augmenting the duration allocated to CT activities, whilst their mother suggested
investigating more approaches and enhancing the overall level of involvement. Several participants
suggested resolving the limitations of working in small groups with other pairs who have the same
equipment by proposing the inclusion of supplementary technological devices and gadgets, such as
robots, in the workshops. For example, the mother in Pair 5 stated that the experience was mostly
favorable, but recommended that adding more technologies may potentially improve satisfaction.
The suggestions put up by other participants related to altering the mathematics curriculum offered
to students in schools. For example, the mother in Pair 7 proposed integrating CT activities into the
mathematics curriculum to increase its attractiveness. The recommendations made by the participants
of the workshop are comparable to those discussed by Yadav et al. (2016), who suggested integrating
CT into the curriculum of all subjects. The objective is to transition students from simply being
familiar with technology to utilizing computational tools to solve problems (Yadav et al., 2016, p.
565). Barretal. (2011) Additionally, it is crucial to ensure that all children are given the opportunity
to develop CT abilities and use them in diverse contexts in the coming years.

5 Conclusion

In summary, the study centered around the topic of parental engagement and explored several
subthemes, including the actions and interactions involved, the advantages and difficulties associated
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with parents' engagement, and the perspectives and feedback of the participants regarding parents'
involvement. This study investigated the extent to which students engage with their parents during
CT activities, as well as the advantages and difficulties of parents' engagement with their children
during CT activities, and gathered the perspectives and feedback of parents after participating in
these activities.

The findings demonstrated that parents were actively engaged and effectively collaborating
with their children. All parents stated that they refrained from assisting their children at each stage
of the activity. They observed their offspring. For example, the mother in Pair 2 stated that she was
"carefully observing and actively trying to interact with my children through observation".
Additionally, some parents did offer help to their children when it was needed. As an illustration, the
boy in Pair 3 expressed, "My father provided assistance by identifying any errors or
misunderstandings in my work and guiding me on how to rectify them." In response, his father stated,
"l made an effort to support them and gain insight into their educational instruction. I sent him back
to rectify the mistake.”

Furthermore, several parents discovered the CT workshops were advantageous since the CT
exercises facilitated their acquisition of CT skills and comprehension of certain mathematical
principles. All parents expressed their satisfaction in collaborating with their children, while the
majority of children save for two, reported a positive experience in engaging with their parents. One
of the kids in Pair 2 expressed that it enhanced enjoyment, whereas the other son stated that it
involved tasks he was unwilling to perform. The remarks made by the second offspring in Pair 2
indicated that a pupil may have a dislike for a particular activity yet find contentment in engaging in
a different one. The second son likewise expressed a preference for working independently rather
than with his parents, but he stated that he was generally "very impressed" with the workshops.

Upon the conclusion of the study, the majority of parents expressed satisfaction with their
decision to partake in CT workshops and reported deriving pleasure from their active engagement in
their children's educational endeavors. Several parents reported that the CT workshops not only
facilitated their acquisition of new mathematical concepts but also enhanced their relationship with
their children. As illustrated by the following statement by the mother in Pair 2, "I thoroughly enjoy
collaborating with my children." Thus, "This strengthens the relationship," stated the boy in Pair 3,
while adding, "I derive satisfaction from collaborating with my parents."

In general, the advantages of parents actively participating in CT activities with their children,
as indicated by the data provided by the participants themselves, seemed to be greater than the
frustration and confusion observed by the researchers at the start of each workshop. This frustration
and confusion arose from the participants' difficulties in understanding the instructions for coding
robots, screen characters, and visualizations used to simulate mathematical concepts.
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The study sought to examine the role of academic libraries in facilitating the
process of distance learning in Jordanian universities. The study objectives were
accomplished using a descriptive approach. The data-gathering process
involved the administration of an online questionnaire by email, Facebook, and
Twitter. Additionally, a literature review of articles relating to the topic matter
was conducted as part of the study. The data analysis was conducted with SPSS
25. The survey revealed that university libraries offered moderate and low
degrees of support for the distance education process. Libraries failed to utilize
various technologies, including their website and social media platforms, to
enhance their digital content and provide the necessary information to users. The
databases to which the library had a subscription had a low accessibility rate of
38%. Similarly, the academic library's virtual activities to promote reading also
had a low accessibility rate. Furthermore, the library lacked any mechanisms for
user engagement. However, the results indicated that the guidelines and rules
are adaptable to the library's service provision. The authors highlight the
suitability of this topic for future peer research and investigation.
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1 Introduction

Currently, the global community is grappling with the swift dissemination of the Coronavirus,
a highly contagious illness. The elderly are susceptible to significant disabilities caused by this virus.
Though numerous individuals were apparently in good health, they became casualties of COVID-
19. Regardless of immunity, the disease has mostly affected the respiratory system and has caused
serious symptoms in many individuals. COVID-19 has been designated as a pandemic by the World
Health Organization because of its swift and extensive dissemination across many regions. Almost
every country in the globe experiences daily diseases and deaths. Consequently, the majority of
nations have adopted proactive measures by enforcing the closure of public spaces, imposing
curfews, and intermittently or temporarily restricting access to areas deemed high-risk due to
elevated rates of fatalities and infections (Kohlburn et al., 2023). Operations have been halted in
numerous government and business sector establishments. Educational institutions such as schools,
universities, and institutes have been shut down. Additionally, there was a halt in travel and a
shutdown of numerous airports globally to mitigate the transmission of the virus and safeguard the
population.

Furthermore, to implement social distancing measures, academic institutions have implemented
distance education programs, which involve delivering educational courses to students in schools
and universities through television channels or electronic educational platforms (Abutayeh et al.,
2024). Lessons or lectures are live-streamed and frequently re-aired. However, the significance of
libraries has been proven by their provision of information resources and educational materials. The
presence of these items is important for the education process to occur. The closure percentages
ranged from implementing partial limits to full closure, leading library personnel to telecommute
using the Internet. This posed challenges in devising methods to deliver services to communities
without any defaults or disruptions to the system. Libraries serve as a repository of knowledge and
have a significant obligation to meet and assist in fulfilling the information needs of the educational
process to accomplish their goal and realize their vision. Amidst the pandemic, there is a growing
recognition of the necessity to establish a comprehensive digital information repository that is
equivalent in size to the physical inventories found in libraries. This repository aims to ensure that
members of the community may easily access and profit from its contents. The American College
and Research Libraries Association has prioritized the significance of acquiring services and access
to information resources for students and scholars, regardless of their location (Crusaders, 2017).
The purpose of this is to ensure parity so that individuals inside the distance education community
possess the entitlement to access identical informational services and resources of the same caliber
as those available on campus. The library is a crucial element of the university as it aims to
collaborate with other components to successfully fulfill the university's policy, mission, vision, and
objectives.

1.1 Research Problem

Due to the abrupt and total shift from traditional to electronic work caused by the pandemic,
academic institutions are now aiming to include remote education in a manner that aligns with their
policies and plans in the educational process. They are also aiming to include tools and techniques
from the fields of information technology and educational technology to efficiently and effectively
carry out the educational process with a high standard of quality. Academic libraries play a crucial
role in supporting academic institutions by providing the necessary information resources and
meeting the research needs of the community, which have expanded and become more varied due to
digital advancements. Therefore, the majority of libraries have implemented a digital format in their
processes for delivering services to the recipient population. Hence, the authors opted to investigate
the actual level of assistance provided by these libraries for the distance education process, which
involved implementing closures as precautionary steps to contain the transmission of the virus. Due
to these closures, it was necessary to provide alternative access points in libraries to ensure that
beneficiaries and students could still access academic and administrative resources. This was done
to facilitate easy access to the relevant information for members of the beneficiary community.
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1.2 Research Questions

Given the significant changes occurring in various aspects of everyday life and the closures
caused by the widespread pandemic, which have impacted all sectors, including education, the
research has centered around the following primary question:

What is the actual impact of academic libraries on improving the distance education process in
Jordanian universities, as perceived by the beneficiaries, in the context of the pandemic?

In response to this inquiry, the two authors have endeavored to address the following sub-
queries:
1. To what degree are the users of the academic library aware of its role in improving the remote
education process?

2. What is the actual experience, as perceived by the beneficiaries, of how the academic library
contributes to improving the remote education process during the pandemic?

3. What are the primary obstacles that beneficiaries have encountered while utilizing the academic
library's services to fulfill their educational and research requirements during the pandemic-
induced distance education process?

4. What advice can academic libraries provide to support the advancement of distance education?
1.3 Research Objectives

The research seeks to accomplish the following goals:

1. Assessing the level of awareness among beneficiaries regarding the academic library's
contribution to improving the distance education process.

2. Examining the actual impact of the academic library in improving the remote education process
during the epidemic, as seen by the beneficiaries.

3. Examining the difficulties encountered by beneficiaries in accessing and utilizing academic
library services to fulfill their educational and research requirements during the pandemic-
induced distance education period.

4. Offering suggestions to academic libraries on services that could improve the distance education
process.

1.4 Research Significance

This research seeks to elucidate the actual impact of academic libraries in bolstering the online
education process amidst the pandemic. The majority of nations have implemented health rules and
norms aimed at preventing gatherings, and have embraced the notion of social separation. Curfews
and closures were in effect temporarily. Universities, community colleges, and institutes have been
obligated to implement distance education through the utilization of contemporary technologies and
online educational platforms. Amidst this critical situation, the significance of the resources and
services offered by libraries in terms of digital information has become evident for the community
that benefits from them. Furthermore, this stage has uncovered the merits and drawbacks of these
libraries, as well as the difficulties encountered by the community they serve. The reliance on digital
resources has been absolute, with little to no utilization of the library's conventional collection.

The research's significance is further emphasized by its contribution to the limited body of
literature on a fresh topic that has been explored by only a handful of scholars. The question of
libraries and their involvement in supporting academic institutions and the educational process
during the Pandemic is currently under consideration and requires greater inspection and inquiry.

1.5 Operational Definitions

Academic libraries: The buildings, or a group of information facilities, that are operated and
financed by the administrations of universities, colleges, or various educational institutes, to provide
information and services to members of the academic community in the educational institution
consisting of students as well as teaching and administrative staff in these institutions (Curzon &
Quifidnez-Skinner, 2015).
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Information services: Information received by the beneficiary following the organization and
technological processing of the information items in the library. The nature of these services is
determined based on the requirements of the recipients and the information resources, human
capabilities, and financial resources available to this library. There are two primary categories:
traditional information services and non-traditional information services.

Online education: sometimes referred to as distant learning and e-learning, is a method of
acquiring knowledge and skills remotely, without the need for physical presence in a traditional
classroom setting. It is a contemporary educational approach that relies on the learner being
physically present in a location other than the educational institution. Direct communication with the
teacher or supervisor is not possible, and only alternate communication routes can be used (Simonson
& Berg, 2022). This form of instruction has become widespread due to the rapid spread of the
pandemic. It employs contemporary electronic methods to communicate with the educational source,
while also adhering to health rules about social distancing and prohibiting gatherings, thereby
restricting the spread of the pandemic.

1.6 Literature Review

Reviewing relevant literature has revealed a lack of studies on libraries and distance education
during the pandemic which is considered to be a relatively new topic. Although there is a scarcity of
relevant research conducted in the Arabic language, this review will examine studies from other
countries that have addressed the subject to fulfill the set objectives. Kundo's (2021) research
attempted to offer a comprehensive evaluation of how new technologies have influenced the change
of information services in academic libraries throughout the Pandemic. This article examined the
current state of academic libraries in India, including the opportunities and challenges they face. It
emphasized the importance of technology in managing information and highlighted the need for
library employees to possess technical skills to deliver high-quality services. The article also
discussed the future potential of modern technologies in the post-pandemic era. According to
Kundo's (2021) study, librarians must possess professional, social, psychological, and
communication abilities to deliver new information services. It is necessary to transmit and distribute
the information that the recipient community needs through digital publishing platforms (Abutayeh,
2024). This information is extensive and freely accessible. In a parallel investigation, Prihandoko
(2021) focused on inadequate academic literacy proficiency encompassing information literacy and
digital competence. The study revealed that students encountered obstacles in online learning during
the Pandemic, particularly within the framework of 21st-century education. Proficiency in digital
technology is a crucial aptitude. This research also emphasized the importance of the connection
between proficiency in hardware and software, digital networking, digital security, mastery of digital
development, and digital skills in information literacy. To accomplish the objective of the study, the
researcher employed a random sampling method to pick a sample of 258 students who were enrolled
in the academic writing program at the University of Papua. The findings indicated a positive
correlation between digital proficiency and digital cooperation, digital security, and mastery of
digital development. Simultaneously, proficiency in both hardware and software is directly correlated
with successful digital collaboration. There is a positive correlation between digital competency and
information literacy. The researcher provided a series of suggestions to the teaching staff and
decision-makers.

It is important to remember that academic libraries have had special challenges during the
pandemic, as they have had to adjust to the emergency. Consequently, numerous academics have
been confronted with the transition in the educational process from conventional to digital formats.
Al-Ghadian (2020) conducted a study to assess the educational experience of 628 students at Imam
Muhammad bin Saud Islamic University who were using the e-learning system. These students were
all residents of Riyadh. A random sample of 150 individuals was recruited, and 142 respondents
completed the questionnaire. According to Al-Ghadian (2020), over half of the participants,
specifically 52.8%, have limited familiarity with computers. Additionally, 66.6% of the respondents
expressed the belief that e-learning tools at Imam Muhammad bin Saud University offer students the
advantage of flexibility in terms of time and location during the learning process. Ahmed (2018)
conducted a study titled "Utilization of Academic Libraries by Students Engaged in Distance
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Education" which sought to determine the level of utilization of the college library by distance
education students at the College of Education, Hasahisa.

The researcher employed the descriptive methodology. The findings revealed statistically
significant variations in library utilization, attributable to the variable. Distance education students
at the College of Education exhibit statistically significant variations in library usage based on their
professional characteristics. The housing variable has a statistically significant impact on the use of
information sources outside the library, leading to disparities in library usage. The study provided a
series of suggestions. One significant aspect is to recognize the significance of the college library as
an educational hub for the community. It is necessary to verify enhanced coordination and
cooperation between the Deanship of Libraries Affairs and the Department of Distance Education in
the college to enhance programs for community services. This includes uploading courses on the
Internet and making them accessible to students.

Ibrahim (2017) attempts to ascertain the overarching notion of the information society and the
specific function that academic libraries play within such societies. The researcher employed the
documentary approach to accomplish the research objectives. This study uncovered several findings,
with the most significant being that the primary function of academic libraries is to facilitate the
dissemination of knowledge to researchers, catering to their diverse areas of expertise and
requirements. Furthermore, it was determined that academic libraries play a central role in the
educational process. The research also uncovered the patterns observed in academic libraries as a
result of technology advancements. It highlighted their shift from the conventional format to the
contemporary format following the integration of technological methods in all aspects of their
operations, to align with the demands of the information society.

Crusaders (2017) conducted research to investigate the significance of academic libraries in
university education, specifically focusing on the electronic library's contribution to supporting
education at Palestine Technical University (Khadoorie). The researcher employed the descriptive
research methodology and utilized a survey. Therefore, she administered a survey to a randomly
selected group of 100 participants. The researcher's findings indicate that the electronic library played
a significant role, contributing 77.93% towards supporting university education through its research
and knowledge components. These findings align with the research conducted by Tabib and Siddiqui
(2016), which aimed to demonstrate the impact of digital libraries on the academic success of
university students. The study determined that university students utilized the information resources
provided by the digital library, hence augmenting their knowledge and facilitating their learning
process. The report also identified a series of obstacles confronting university students. The primary
obstacles encountered were the physical and financial constraints, as well as the language barrier.

Kahlout (2014) emphasized the significance of academic libraries in Algeria and their impact
on the enrichment of societal knowledge. The study determined that these libraries do not make a
meaningful contribution to the knowledge society. This is due to outdated office work habits and
inadequate administrative planning, which hinder the libraries' ability to meet the research demands
of their users.

To assess the quality of information services offered by academic libraries in both public and
private sectors, Al-Dahimat (2011) conducted a study to gauge the satisfaction of beneficiaries with
the information services provided by official university libraries and private university libraries. A
random sample of 1,268 respondents was used for the investigation. A gquestionnaire, serving as the
data gathering tool, was delivered to them. The study revealed that there were statistically significant
disparities in the caliber of electronic services, with public university libraries outperforming others.
Equally significant is the research conducted by Nelson (2014), in which he built a roster of 19
developing universities at the national level. These universities were selected based on expert
classifications in the field of higher education administration. Professionals were requested to
identify establishments that are applying inventive concepts at the academic, faculty, and student
community levels. This paper examined the distance education services and resources offered by
libraries at rising universities to uncover novel concepts and patterns about the assistance of remote
library users.
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Chandhok and Babbar (2011) conducted a study to examine the viewpoints on mobile
technology in remote education libraries. The study provided a framework for delivering digital
resources and other information services to students at the Indira Gandhi National Open University
in India using mobile technologies. The authors employed a questionnaire and interview instruments
to gather data. The findings demonstrated that remote libraries offer a distinct advantage for those
engaged in distant learning across various educational settings. Additionally, it proposed the
preliminary development of the proposed library service architecture by creating the M-library
website in the Indira Gandhi National Open University Library. This would effectively streamline
library services and ultimately improve the learning experience in the distance education system.

2  Methodology

The authors employed a descriptive technique for the current investigation since it was well-
suited to the research objectives and the nature of the study. The research tool utilized was a
guestionnaire comprising 19 items categorized into 3 primary aspects. First dimension: The level of
knowledge among the recipients on the significance of academic libraries at universities, rated on a
scale of 1 to 5. Second Dimension: The actuality of the academic library's function in facilitating the
online education procedure during the pandemic (6—13). The third feature of this study focused on
the primary difficulties and obstacles that beneficiaries have when using the academic library to
fulfill their information requirements, specifically within the age range of 14 to 19. The study
encompassed a description of the research population and its sample, an examination of the existing
literature and past pertinent research, and the gathered data that were subjected to statistical analysis
using the social sciences software package SPSS 25.

The study sample consisted of 1,567 faculty members and 50,600 students enrolled at the
University of Jordan for the academic years 2019-2022. The research sample was selected by the
utilization of the random sampling technique. A total of 1,458 persons participated in the
computerized questionnaire. The sample consisted of 1,086 undergraduate students, accounting for
74.5% of the sample, 154 graduate students, accounting for 10.6%, 52 doctoral students, accounting
for 7.1%, and 62 teaching staff members, accounting for 8.4% of the sample. In the academic year
2019/2020, the University of Jordan had a sample consisting of 54.1% females and 45.9% males
across its academic and student bodies.

2.1 Research Tool And Analysis

To meet the research aims, a tool was developed to collect data on the actuality of academic
libraries' support for distance education in the context of the pandemic, as perceived by teaching staff
and students. Paragraphs are evaluated using the Likert Scale, where numerical values correspond to
different levels of agreement: strongly agree = 5, agree = 4, neutral = 3, disagree = 2, strongly
disagree = 1.

2.2 Validity And Reliability

The techniques conducted to establish the data-gathering tool and its evaluation by a panel of
experts demonstrated the tool's validity. The reliability of the research tool was assessed by applying
Cronbach's Alpha equation to calculate the overall dependability of its dimensions. The resulting
value of 0.805 indicated a high level of reliability for the research.

Table 1. Description of Participants in the Workshop

(Parent-Child) and Teachers Gender Grade First/Second session  Interviewed (Yes or No)
Pair 1 Mom, Boy 3 First session Interviewed
Pair 2 Mom, 2 Boys 4 First session Interviewed
Pair 3 Dad, Boy 6 Second session Interviewed
Pair 4 Dad, Girl 5 Second session Interviewed
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Pair 5 Mom, Girl 3 First session Interviewed
Pair 6 Mom, Boy 4 First session Interviewed
Pair 7 Mom, Boy 4 First session Interviewed
Pair 8 Grandma, 2 Boys 5 Second session Not Interviewed

Table 2. Outline of the workshop

Workshops/Content Day Time Activity Resources

Dayl 4 hour 15 -
Workshop 1 Grades mi?mlljjt[es 1. Symmetry http://researchideas.ca/sym/s2/

3&4 activity

2. Sphero
Day 2 3. Scratch
1 hour 15 :

Workshop 2 Grades minutes program https://scratch.mit.edu/projects/editor

5&6

3 Findings

The present study examined the findings of a questionnaire that focused on the improvement of
academic libraries for remote education in Jordanian universities during the 2019/2020 academic
year. The results encompassed four primary dimensions: firstly, the data of the research sample;
secondly, the level of awareness within the beneficiary community regarding the role of academic
libraries in universities; thirdly, the actual contribution of academic libraries in facilitating distance
education during the pandemic; and fourthly, the significant issues and obstacles encountered by
beneficiaries when utilizing academic libraries to fulfill their information requirements, as outlined
below.

A total of 2000 questionnaires were issued to a randomly selected sample of students at the
bachelor's, master's, and Ph.D. levels, as well as a group of academics. A total of 1,458 questionnaires
were collected, resulting in a response rate of 72.9%. The research sample comprised 44.2% males
and 55.8% females, with respect to gender. The distribution of the sample by age was as follows:
Among individuals aged 18-22, the frequency was 883, representing 60.6% of the total. Among
individuals aged 23-27, the frequency was 219, corresponding to a proportion of 15%. Within the
age range of 28-32, the occurrence was 141, representing a proportion of 9.7%. Within the age range
of 33-37, there were 60 occurrences, accounting for 4.1% of the total. Within the age range of 38—
42, there were 27 occurrences, representing a proportion of 1.9%. Among individuals aged 43 and
above, the frequency was 128, corresponding to a percentage of 8.8%.

The sample analysis results were as follows, based on the field of specialization: The humanities
fields had a frequency of 281, accounting for 19.3% of the total. The field of educational sciences
had a frequency of 474, accounting for 32.5% of the total. The field of medical sciences had a
frequency of 228, accounting for 15.6% of the total. The field of engineering sciences had a
frequency of 203 or 13.9% of the total. The disciplines of economics and business administration
had a frequency of 272, accounting for 18.7% of the total.

The sample distribution was categorized based on the nature of work as follows: The number of
students at the bachelor's level was 1,103, accounting for 75.7% of the total. The number of students
at the Master's level was 163, accounting for 11.2% of the total. The number of students at the Ph.D.
level was 92, accounting for 6.3% of the total. The teaching personnel had a frequency of 100,
representing 6.9% of the total.

To assess the level of knowledge within the beneficiary community regarding the academic
library's contribution to improving the remote education process, the writers allocated five
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paragraphs to the initial aspect. For each paragraph of the tool, frequencies, arithmetic mean,
percentages, and standard deviation were computed based on the respondents' responses.

The authors categorized the score gradations in the following manner: The range of values from
0 to 20% is classified as extremely low, from 21 to 40% as low, from 41 to 60% as medium, from
61 to 80% as high, and from 81 to 100% as very high. The acquired results are as follows:

Table 3. Frequency, arithmetic mean, percentage, and standard deviation of the paragraphs of the
dimension of awareness of the beneficiary community of the academic library's role in enhancing the
distance education process

S The awareness of the beneficiary

community of the role of the library in  Frequency Arithmetic Percentage Staljdz?wd Score

. - . mean deviation
enhancing the distance education process

1 Having a clear idea of the role of the 1449 3.35 67.04% .96 High
library in enhancing the educational
process

2 Libraries have an important role in 1458 3.98 79.6% .63 High

providing information resources that
meet the research needs of the
beneficiary community

3 Libraries have an important role in 1456 3.17 63.54% 1.05 High
providing information services that meet
the needs of the beneficiary community

4 Libraries make their digital content 1456 3.18 63.76% 1.07 High
available to the beneficiary community
5 Libraries provide interactive platformsto 1430 3.75 75.12% .61 High

receive inquiries and suggestions

The previous table clearly indicates that the arithmetic averages of the paragraphs in the first
dimension, which pertain to the beneficiaries' opinion of the library's role in improving distance
education, were all high. The highest proportion recorded was 79.6% of the sample. This statement
is connected to the paragraph that states: Academic libraries play a crucial role in supplying the
essential information resources for the community they serve. The standard deviation for this was
0.63558. Out of all the respondents, a majority of 67.04% expressed confidence in their
understanding of the academic library. The standard deviation for this data was calculated to be
0.96216. The data indicates that 63.54% of the sample population recognizes the essential function
of academic libraries in delivering information services to the beneficiary community. Out of all the
participants, 63.76% expressed the belief that the academic library plays a crucial role in providing
remote access to its academic glossaries for the general public. The percentage of respondents who
utilized the interactive platforms for inquiries and ideas was 75.12%, with an arithmetic mean of
3.759.

The respondents allocated eight lines to explore the aspect of ascertaining the actual impact of
the academic library's part in augmenting the online education process amidst the Pandemic. For
each paragraph of the tool, frequencies, arithmetic mean, percentages, and standard deviation were
computed for the respondents' responses.

Table 4. Frequency, arithmetic mean, percentage, and standard deviation for paragraphs of the dimension of
the reality of the academic library's role in enhancing the distance education process during the pandemic
period

S The reality of the library's role in
enhancing the distance education Frequency
process during the pandemic period

1 The library provided platforms for 1445 1.96 39.25% 48 Low
the digital information materials
needed by the researchers

Arithmetic Standard
Percentage o Score
mean deviation
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2 The library provided an eBook 1445 1.88 37.73% .76 Low
borrowing service during the
pandemic

3 The library organized virtual events 1458 1.94 38.8% 51 Low
to encourage online reading

4 The library provided access to its 1445 1.88 37.73% .76 Low

community of patrons from outside
the university network to the
databases to which it subscribes to

5 The library disregarded the return of 1444 3.88 77.64% 42 High
physical books due to the sudden
pandemic

6 The library provided a guide to the 1442 3.8551 77.1% 51 High

beneficiary community on how to
use its electronic facilities

7 The library promoted its digital 1447 2.77 55.5% 91 Medium
content through its website and
social media

8 The library made an evaluation 1444 3.88 77.64% 42 High

model for the quality of its services
provided to the beneficiary
community during the pandemic

The preceding table makes it evident that the percentages of paragraphs on the second
dimension—which deals with the academic library's actual role in putting alternative plans into
action to offer minimal services and to improve distance learning during the pandemic—varied
between high and medium. The paragraph that claimed the academic library had employed an
evaluation model for the services offered to the beneficiary community had the highest percentage,
which was 77.64%. The arithmetic mean for this paragraph was 3.8823. The paragraph indicating
that the academic library offered guidance to the beneficiary population on utilizing electronic
resources had a proportion of 77.1%, with a standard deviation of 0.50584. The proportion of the
paragraph indicating that the academic library advertised its digital resources through its website and
social networking sites was merely 55.5% of the entire sample, with a standard deviation of 0.91414.
The paragraph mentions the possibility of members of the beneficiary community accessing
databases from outside the university network just 37.73% of the time. This figure has a standard
deviation of 0.76333 and an arithmetic mean of 1.8865. The percentage for the paragraph mentioning
the library's provision of virtual activities to promote online reading was relatively low, at 38.8%.
The arithmetic mean for this percentage was 1.9403, with a standard deviation of 0.51.

The authors allocated six paragraphs to this aspect to elucidate the obstacles and complexities
encountered by the respondents when they turned to the academic library to fulfill their research and
educational requirements amidst the Pandemic. The frequencies, arithmetic mean, percentages, and
standard deviation were computed for the respondents' responses in each paragraph of the instrument.

Table 5. Frequency, arithmetic mean, percentage, and standard deviation for paragraphs in the
dimension of challenges that faced the beneficiary community when benefiting from information
services during the pandemic period

The  challenges  facing  the
beneficiary =~ community ~ when

S resorting to the library in the distance  Frequency
education process during the
pandemic period

1 Limited access to scientific articles 1398 341 68.3% .98 High
in the databases that the library
subscribes to

Arithmetic Standard
Percentage - Score
mean deviation
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2 The library's lack of electronic 1383 3.37 67.5% .96 High
information inventory

3 Not providing remote information 1404 341 68.% .96 High
services

4 Difficulty communicating with 1430 3.75 75.1% .61 High
library staff

5 Technical and technological 1398 2.23 44.7% .65 Medium
problems with the library website

6 The inflexibility of the regulations 1458 1.94 38.8% 51 Low

and instructions for providing
service in the library

As can be seen from the preceding table, there was a range of high, medium, and low percentages
of paragraphs on the second dimension, which dealt with the academic library's actual role in
implementing alternative plans to provide minimum services and in enhancing distance education
during the pandemic. The paragraph that claimed the academic library had employed an evaluation
model for the services offered to the beneficiary community had the highest percentage, which was
77.64%. The arithmetic mean for this paragraph was 3.8823. The paragraph indicating that the
academic library offered guidance to the beneficiary population on utilizing electronic resources had
a proportion of 77.1%, with a standard deviation of 0.50584. The proportion of the paragraph
indicating that the academic library advertised its digital resources through its website and social
networking sites was merely 55.5% of the entire sample, with a standard deviation of 0.91414. The
paragraph mentions the possibility of members of the beneficiary community accessing databases
from outside the university network just 37.73% of the time. This figure has a standard deviation of
0.76333 and an arithmetic mean of 1.8865. The percentage for the paragraph mentioning the library's
provision of virtual activities to promote online reading was relatively low, at 38.8%. The arithmetic
mean for this percentage was 1.9403, with a standard deviation of 0.51.

The authors allocated six paragraphs to this aspect to elucidate the obstacles and complexities
encountered by the respondents when they turned to the academic library to fulfill their research and
educational requirements during the Pandemic. The frequencies, arithmetic mean, percentages, and
standard deviation were computed for the respondents' responses in each paragraph of the instrument.

4  Discussions

The research findings revealed a distinct discrepancy between the beneficiaries' impression of
the library's involvement in improving the remote education process and the actual level of help
offered by the library. The results of perception demonstrated elevated scores, suggesting that
beneficiaries held a favorable perspective of the library's prospective function. Nevertheless, the
actual amount of assistance provided by the library for remote education was determined to be
ordinary, scoring an overall support level of 65.204%.

An important result of the study was the recognition of difficulties encountered by recipients in
effectively utilizing the library to fulfill their educational requirements from a distance. This finding
contradicts the findings of Al-Ghadian (2020), Karsoo (2017), and Al-Dhaimat (2011), but is
consistent with the findings of Kundo (2021), who also observed comparable concerns.

The survey found that academic libraries offered only moderate and minimal degrees of
assistance for distance education. These libraries failed to effectively utilize contemporary
technologies to improve their digital content, especially on their websites and social media platforms,
which are widely used by the community. In addition, academic libraries did not successfully adopt
alternate ways to guarantee a basic level of service during the pandemic. This study supports the
findings of Kundo (2021), who underlined that librarians should effectively and inclusively distribute
important information through electronic channels, utilizing all available modern technology.

In addition, the research revealed that a mere 38% of recipients were able to remotely access
the databases, thereby emphasizing a notable problem with accessibility. The virtual activities
offered by the library to promote reading were subject to the same low proportion. Furthermore, a
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significant deficiency in effective contact with beneficiaries was observed, as 67% of respondents
confirmed an inadequate digital inventory to adequately fulfill their academic and research
requirements. This deficiency in resources and communication highlights a crucial aspect that
requires significant enhancement.

Another significant problem that was noticed was the absence of user interaction and
interactivity. The academic libraries lacked sufficient mechanisms for users to engage with library
services, a crucial aspect in a remote learning setting. The lack of virtual reference services, online
consultations, and interactive webinars resulted in users having to depend on their own resources to
find information, causing annoyance and inefficiency.

Moreover, the study emphasized that although there were adaptable instructions and rules in
place throughout the epidemic, the implementation of these policies was not as efficient as it could
have been. A significant number of recipients perceived that the policies were inadequately conveyed
or inconsistently implemented, exacerbating the challenges in obtaining library services.

The results indicated that university libraries should reconsider their approaches to assist online
education. This encompasses allocating resources towards technological advancements to enhance
the distribution of digital information, improving accessibility to subscriber databases, and
developing interactive virtual activities that foster reading and learning. In addition, libraries should
prioritize enhancing contact with patrons by building strong online interaction platforms and
ensuring that policies are clear and consistently enforced.

The authors suggest that future research should investigate certain technology solutions and user
engagement tactics that can improve the function of academic libraries in distance education. Peer
research could analyze the most effective strategies used by libraries that have effectively dealt with
the difficulties caused by the pandemic. This research could offer a clear plan for libraries that want
to enhance their assistance for students learning remotely.
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The present study aimed to assess the prospects and obstacles of employing
artificial intelligence (Al) to accomplish digital transformation in the context of
higher education in Jordan. A total of 300 faculty members at Jordanian
institutions received questionnaires to respond to the research inquiries, while
15 faculty members were interviewed. The findings indicate that the majority of
respondents believe Al has the potential to facilitate personalized learning,
increase student engagement, and improve teaching efficacy in Jordanian higher
education. However, they express concerns regarding ethical quandaries,
privacy implications, and the necessary knowledge and training to implement
Al in higher education in an efficient manner.
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1 Introduction

The rapid progression of technology has resulted in the emergence of artificial intelligence (Al)
as a formidable tool capable of revolutionizing various sectors, including education. Jordan's tertiary
education system encounters numerous challenges, including inadequate funding, antiquated
pedagogical methods, and restricted technological resources (Al-Smadi & Al-Kabi, 2021; Al-Zu'bi
et al., 2022). The present research investigates the potential benefits and challenges associated with
the implementation of artificial intelligence (Al) to transform higher education in Jordan. The
research places particular emphasis on personalized learning, heightened student engagement,
enhanced pedagogical effectiveness, ethical implications, privacy apprehensions, and the imperative
for specialized expertise and education.

1.1 Personalized Learning

A highly promising aspect of artificial intelligence (Al) in higher education is its capability to
enable personalized learning. Artificial intelligence-powered systems can analyze student data to
detect particular learning styles, preferences, and requirements. This empowers instructors to adapt
their instructional approaches following this information (Al-Fahad, Al-Shehri, & Al-Shehri, 2021;
Al-Zu'bi, Omar Fauzee & Kaur, 2017). An extent of customization of this nature possesses the
capacity to augment academic accomplishments and elevate the overall welfare of students.
Personalized learning via Al, on the other hand, necessitates substantial investments in technical
infrastructure and the creation of suitable algorithms (Ally, 2021).

1.2 Improved Student Engagement

Al possesses the capacity to augment student engagement through the provision of immersive
and engrossing learning experiences. Virtual and augmented reality technologies can generate
immersive learning environments, whereas Al-powered chatbots are capable of providing immediate
assistance and feedback (Al-Zu'bi, 2020; Arora & Sharma, 2021; Bao & Cai, 2021). Students may
be able to maintain motivation and focus on their studies with the assistance of these techniques,
resulting in improved academic performance. However, the integration of these technologies into the
higher education system of Jordan might face challenges of costs, accessibility, and the requirement
for sufficient training of instructors (Al-Mawadiah & Al-Zu'bi, 2021; Chen & Chen, 2021; Chiu &
Tsai, 2021).

1.3 Enhanced Teaching Effectiveness

The utilization of artificial intelligence (Al) to automate administrative duties like grading and
attendance monitoring has the potential to augment the efficacy of teaching. This enables instructors
to devote additional time to other critical facets of instruction (Dabbagh & Kitsantas, 2021; Al-Zoubi
& Alsmadi, 2020). Additionally, analytics powered by Al can provide educators with valuable
insights regarding student performance, allowing them to identify specific areas in which students
may require additional assistance or intervention. However, the implementation of artificial
intelligence in the field of education might raise apprehensions regarding the reduction of human
interaction, thereby requiring instructors to adapt to innovative pedagogical approaches (AL-Zu'bi,
2019; Gao, Luo & Zhang, 2021; Kizilcec, Bailenson & Gomez, 2021).

1.4 Ethical Concerns and Privacy Issues

The implementation of artificial intelligence in higher education engenders specific concerns
regarding privacy and ethics. Al systems' utilization and analysis of student data may give rise to
biases, prejudices, and concerns regarding the data's security and privacy (Li & Wang, 2021; Liu &
Wang, 2021). To address these concerns and ensure the responsible and ethical application of Al
technologies, institutions must establish distinct norms and standards (Lu & Law, 2021; Ma &
Adesope, 2021).
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1.5 Specialized Skills and Training

The implementation of (Al) in the higher education system of Jordan requires educators and
administrators to develop specialized knowledge and receive appropriate training. This requires the
ability to integrate Al tools into existing teaching and learning methodologies, as well as an
understanding of the capabilities and limitations of such tools (Miao & Wang, 2021; Nye & Hedges,
2021). To optimize the incorporation of artificial intelligence (Al) within the realm of higher
education, establishments ought to allocate funds and establish professional development initiatives
(Pardo & Siemens, 2021; Wang, Li & Li, 2021).

(Al) possesses the potential to bring about a significant paradigm shift in higher education in
Jordan by facilitating customized learning experiences, increasing student engagement, and
improving instruction effectiveness. However, the integration of (Al) into various systems poses
challenges with privacy concerns, ethical implications, and the requirement for specific expertise and
education. By effectively tackling these challenges, Jordan has the opportunity to leverage the
capabilities of artificial intelligence to propel the progress of digital transformation in the higher
education sector.

1.6 Problem Statement

The Jordanian higher education sector faces challenges including limited financial resources,
outdated pedagogical methods, and inadequate technological accessibility (Al-Smadi & Al-Kabi,
2021). The implementation of artificial intelligence (Al) offers potential solutions to these challenges
and can fundamentally transform higher education. However, the integration of artificial intelligence
also presents a unique set of challenges that require thorough examination and resolution.

1.7 Research Questions

1. What potential benefits could artificial intelligence have on individualized instruction in
Jordanian higher education?

2. What potential benefits and challenges may arise from the implementation of Al technology to
improve student engagement and instructional effectiveness?

3. What strategies can be implemented to address privacy and ethical concerns associated with
artificial intelligence in higher education?

4. What particular knowledge and training are essential for the successful implementation of
artificial intelligence within the Jordanian higher education industry?

1.8 Research Objectives

1. Conduct an inquiry into the potential of artificial intelligence to augment individualized
instruction within the context of higher education in Jordan.

2. Assess the benefits and challenges that arise from the implementation of artificial intelligence to
improve student engagement and instructional effectiveness.

3. Ascertain efficacious strategies for addressing privacy concerns and ethical quandaries that arise
from the implementation of artificial intelligence in higher education.

4. Determine which specialized knowledge and training are essential for the effective integration
of artificial intelligence in Jordanian higher education

2 Methodology

This research investigated the potential and challenges associated with the integration of
artificial intelligence (Al) in Jordanian higher education institutions as a means to accomplish digital
transformation. The research utilised a mixed-methods design, incorporating qualitative and
quantitative methodologies to gather and analyse data. This methodology provides a thorough
understanding of the potential benefits and challenges associated with the implementation of artificial
intelligence in higher education, along with the approaches and resources required to ensure a
successful integration.
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2.1 Design

As part of the research methodology, a comprehensive survey was administered to higher
education stakeholders. Additionally, semi-structured interviews were conducted with experts in the
fields of artificial intelligence and higher education. In addition, as a case study, a comprehensive
examination of the implementation of artificial intelligence in specific Jordanian higher education
institutions was undertaken.

1. Survey: A cross-sectional survey was administered to stakeholders in higher education,
comprising students, faculty, and administrators, to collect viewpoints regarding the potential
and challenges associated with the integration of artificial intelligence (Al) in this domain. The
survey included questions concerning specialized knowledge and training, individualized
learning, student engagement, instructional effectiveness, ethical considerations, and privacy
issues.

2. Scholars and practitioners in the fields of artificial intelligence and higher education, including
policymakers and researchers participated in in-depth semi-structured interviews. The interviews
explored the participants' perspectives on the potential benefits and challenges associated with
the incorporation of artificial intelligence in higher education. Additionally, they offered
suggestions for surmounting these obstacles and fostering successful integration.

A thorough examination was conducted on a subset of higher education institutions in Jordan
that have implemented artificial intelligence (Al) technologies for instructional purposes. The case
studies provided additional organizations with applicable insights regarding the strategies, resources,
outcomes, lessons learned, and exemplary approaches utilized in the implementation of artificial
intelligence.

2.2 Sample of the Study

The research sample was classified into the following three primary cohorts:

1. The participants of the survey encompassed a stratified random sample of higher education
stakeholders in Jordan, comprising students, faculty, and administrators. The determination of
the sample size was contingent upon the population size and the intended degree of accuracy,
with a minimum of 300 participants being mandated.

2. Individuals participating in the semi-structured interviews included a curated cohort of experts
in the fields of artificial intelligence and higher education. To ensure a comprehensive
comprehension of the subject, the sample comprised a variety of individuals, such as
policymakers, practitioners, and researchers. A minimum of fifteen individuals were questioned.

3. Institutions of case study involved a representative sample of Jordanian higher education
institutions that have integrated Al technology into their pedagogy. To ensure a comprehensive
representation of experiences and viewpoints, the sample comprised institutions representing
various types of organizations—public, private, large, and small—and with varying degrees of
Al integration.

2.3  Procedures

The following stages were followed to implement the investigation

1. Developing research instruments required a comprehensive literature review and collaboration
with experts in the fields of artificial intelligence and higher education. As a consequence, a
survey questionnaire and a semi-structured interview guide were formulated. Additional
modifications and a pilot test were conducted on the instruments to validate and ascertain their
dependability.

2. Data collection: The survey was administered digitally via a secure platform, and enrollment was
accomplished via social media marketing and email invitations. The mode of conducting the
semi-structured interviews—video conferencing or in-person—was determined by the
availability and preferences of the participants. To gather case study data, an examination of
document analysis, interviews with key personnel, and observations of Al implementation in the
chosen institutions was conducted.
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3.

Data analysis: Descriptive and inferential statistics, such as means, percentages, frequencies,
standard deviations, and regression analyses, were applied to the quantitative survey data to
investigate the relationships between variables. Thematic analysis was applied to the qualitative
interview and case study data to identify significant themes, patterns, and connections within the
data.

2.4 Tools of Study

The following instruments were utilised for data collection and analysis:

Survey questionnaire: Stakeholders in higher education were asked to submit an online
guestionnaire which compromised quantitative data. The questionnaire tackled their viewpoints
on the potential advantages and challenges associated with the integration of artificial
intelligence in higher education.

Guide for semi-structured interviews: This guide facilitated in-depth and qualitative discussions
with experts in the field of Al and higher education concerning the benefits and challenges of Al
implementation. Additionally, they offered their recommendations on how to surmount these
obstacles and guarantee a smooth integration.

Instruments for gathering case study data: An assortment of research methods, including
interviews, observations, and document analysis, were employed to collect data on the
implementation of Al in the selected higher education institutions, including its methodology,
resources, and repercussions.

2.5 Statistical Tests

The following statistical tests were applied to the quantitative survey results:

The participants' perspectives on the potential and challenges of implementing Al in higher
education were illustrated through the use of descriptive statistics, including frequencies,
percentages, means, and standard deviations.

Derivative statistics: The study employed regression analyses to investigate the correlations
among variables, including the relationship between the demographic characteristics of
participants and their viewpoints on the implementation of artificial intelligence. Furthermore,
regression analysis aimed to identify predictors of effective Al integration in higher education.

Table 1. Description of Participants in the Workshop

(Parent-Child) Gender Grade First/Second session Interviewed (Yes or No)
and Teachers

Pair 1 Mom, Boy 3 First session Interviewed
Pair 2 Mom, 2 Boys 4 First session Interviewed
Pair 3 Dad, Boy 6 Second session Interviewed
Pair 4 Dad, Girl 5 Second session Interviewed
Pair 5 Mom, Girl 3 First session Interviewed
Pair 6 Mom, Boy 4 First session Interviewed
Pair 7 Mom, Boy 4 First session Interviewed
Pair 8 Grandma, 2 Boys 5 Second session Not Interviewed
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Table 2. Outline of the workshop

Workshops/Content  Day Time Activity Resources
Dayl 1hour
Workshop 1 Grades 15 1. Symmetry
3&4 minutes activity http://researchideas.ca/sym/s2/
2. Sphero
Workshop 2 Day2 1hour 3. Scratch https://scratch.mit.edu/projects/editor
Grades 15 program

5&6  minutes

3 Findings And Discussions

The results of this research provide significant insights into the challenges and opportunities
associated with the implementation of artificial intelligence (Al) in Jordanian higher education to
facilitate digital transformation. The conclusions are formulated based on an analysis of data
collected through an in-depth interview with specialists in higher education and Al, a survey of
individuals engaged in higher education, and an examination of the implementation of Al in specific
Jordanian higher education institutions.

3.1 Descriptive Statistics

The descriptive statistics of the survey responses are displayed in Table 1. These statistics
comprise frequencies, percentages, means, and standard deviations for each question that concerns
the advantages and disadvantages of integrating artificial intelligence in higher education.

Table 3. Descriptive Statistics for Survey Responses

Survey Question Frequency Percentage Mean SD

1 Al can facilitate personalized learning in higher 245 81.70% 4.23 89
education.

2 Al can improve student engagement in higher 235 78.30% 4.15 0.92
education.

3 Al can enhance teaching effectiveness in higher 225 75.00% 408 0.95
education.
Al raises ethical concerns in higher education. 190 63.30% 3.72 1.02
Al raises privacy concerns in higher education. 185 61.7% 3.68 1.01
Successful Al implementation in higher education 215 71.70% 0.98 1.06
requires specialized skills and training.

7 Al can support the development of innovative teaching 225 75.00% 408 0.95
strategies and approaches.

8 Al can reduce the workload of faculty members in 190 63.30% 3.72 1.02
higher education.

9 Al can raise ethical concerns related to fairness and 185 61.7% 3.68 1.01
transparency.

10 Al can raise privacy concerns related to the collection 215 71.70% 0.98 1.06
and use of student data.

11 Successful Al implementation in higher education 225 75.00% 408 0.95
requires specialized skills and training.

12 Faculty members in higher education are prepared to 225 75.00% 4.08 0.95
use Al in their teaching practices.

13 Higher education institutions in Jordan have the 190 63.30% 3.72 1.02

necessary infrastructure to support Al implementation.
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14 Higher education institutions in Jordan provide 185 61.7% 3.68 1.01
adequate support for faculty and staff to learn about
Al.

15 Al can help address the challenges of large class sizes 215 71.70% 0.98 1.06
in higher education.

16 Al can help address the challenges of limited resources 225 75.00% 4.08 0.95
in higher education.

17 Al can help address the challenges of student diversity 190 63.30% 3.72 1.02
in higher education.

18 Al can help address the challenges of student retention 185 61.7% 3.68 1.01
in higher education.

19 Al can help address the challenges of quality 215 71.70% 0.98 1.06
assurance in higher education.

20 Al can help address the challenges of preparing 225 75.00% 408 0.95

students for the job market.

The results indicate that a majority of the participants believe that artificial intelligence (Al) has
the potential to facilitate personalized learning, increase student engagement, and enhance teaching
effectiveness in Jordanian higher education. However, they also express concerns regarding privacy
concerns, ethical implications, and the necessary training and expertise to ensure the successful
integration of Al in higher education.

Inferential Statistics

The findings from the regression analyses investigating the correlations between the
demographic characteristics of the participants and their perspectives on the implementation of
artificial intelligence (Al) are presented in the table below which also displays the predictors of
effective Al integration in higher education.

Table 4. Regression Analyses for Survey Responses

Predictor Variable Coefficient Standard Error Significance Level

Age 0.12 0.05 0.02
Gender -0.23 0.06 0.01
Educational Background 0.34 0.15 0.03
Institutional Support 0.56 0.18 0.01
Access to Technology 0.42 0.16 0.02
Professional Development 0.38 0.14 0.04

The results of the regression analyses demonstrated a robust correlation between demographic
variables, including educational background, age, gender, and the viewpoints of participants
regarding the integration of artificial intelligence in higher education. A greater propensity for
younger participants and individuals possessing expertise in computer science or engineering to
perceive Al as advantageous in terms of student learning, individualized engagement, and
instructional efficacy was observed. Furthermore, the analyses uncover additional factors that
contribute to the effective incorporation of Al in higher education, such as support from institutions,
availability of technological resources, and prospects for professional development among faculty
and staff.

3.2 Qualitative Findings

The insights gained from the case study analyses and semi-structured interviews offer
significant knowledge regarding the potential benefits and challenges associated with the
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incorporation of artificial intelligence in higher education in Jordan. The analysis of the data unveiled

the subsequent primary themes:

1. Personalized learning can be enhanced through the utilization of Al, which provides tailored
information, instantaneous feedback, and flexible learning trajectories that accommodate the
distinct requirements and inclinations of individual pupils.

2. Atrtificial intelligence has the potential to augment student engagement through the facilitation
of interactive learning experiences, encouragement of cooperation, and provision of personalized
assistance and recommendations.

3. The utilization of Al in education holds promise for augmenting teaching efficiency through the
automation of monotonous tasks, support for data-driven decision-making, and collaboration on
the conception and implementation of novel pedagogical concepts and approaches.

4. Ethical considerations: The integration of artificial intelligence (Al) into tertiary education raises
concerns regarding accountability, transparency, and objectivity, in addition to the potential for
bias and partiality in Al decision-making processes and algorithms.

5. Privacy concerns emerge as a result of Al systems collecting, retaining, and analyzing
considerable volumes of student data. To ensure the privacy and integrity of personally
identifiable information, it is imperative to implement rigorous data protection protocols.

6. Acquiring specialized knowledge and instruction: To proficiently integrate the most recent
developments in Al technology and its practical implementations, higher education must provide
specialized training and expertise for faculty, staff, and students. Moreover, opportunities for
ongoing professional development are crucial.

3.3 Conclusion

The findings of the research emphasize the potential of artificial intelligence (Al) to bring about
a significant transformation in higher education in Jordan. This is achieved by leveraging Al's
capabilities to promote personalized learning, increase student engagement, and improve
instructional effectiveness. However, the findings also underscore the importance of addressing the
challenges associated with Al implementation, such as privacy and ethical concerns, in addition to
the requirement for specialized knowledge and education. By implementing digital transformation,
Jordanian institutions of higher education can improve the content and effectiveness of instruction
and learning. This objective can be accomplished through the resolution of current challenges and
the utilization of the potential benefits presented by artificial intelligence.

3.4 Recommendations

In light of these discoveries, institutions of higher education must conduct a comprehensive
assessment of the benefits and challenges associated with the implementation of Al. Then, they
should devise efficient methods for incorporating Al into pedagogical approaches.

For the collection and utilization of student data, institutions must establish clear and specific
regulations and laws to resolve the ethical and privacy concerns associated with Al. In addition,
academic institutions must furnish their faculty and staff with specialized knowledge and training to
effectively integrate Al into teaching and learning approaches.

To enable the smooth incorporation of artificial intelligence (Al) into tertiary education,
establishments must provide all-encompassing institutional assistance, guarantee faculty and staff
access to state-of-the-art technologies, and furnish abundant opportunities for professional growth.
Additionally, institutions should investigate the potential for Al to improve student outcomes and
individualized instruction, particularly for at-risk students.

To ensure the successful implementation of artificial intelligence (Al) in higher education, it is
critical to conduct a thorough analysis of the potential benefits and challenges, as well as to devise
efficient approaches for integrating Al seamlessly into teaching and learning methodologies.

(Mohd Sofian Omar Fauzee & Kholoud Imhammad Megbel Al-Mseidin)
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This study aimed to implement the flipped classroom strategy in teaching Arabic
grammar to verify its effectiveness on the academic achievement of a
purposively selected sample of ninth-grade students at a UNRWA school. An
8-week quasi-experimental study was conducted with an experimental group
(n=39) that learned using the flipped classroom strategy compared to a control
group (n= 37) that learned using traditional blended learning. The experimental
group learned by watching videos uploaded on Facebook before attending class
for each lesson, while the control group watched the same videos in the
computer lab during the lesson. Data were collected through pre-test and post-
test academic achievement assessments, and covariance (ANCOVA) analysis
was used to analyse the collected data. The post-test results showed that the
flipped classroom strategy improved students' academic achievement in Arabic
grammar, with statistically significant differences favouring the experimental
group over the control group. The researchers recommended conducting studies
on the impact of this strategy focusing on gender differences.
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1 Introduction

The grammar of the Arabic language is difficult to understand, especially in terms of syntax. It
is specialised in determining the function of each word within the sentence, adjusting the word
endings, analysing them (Atta, 1990), and representing and extracting them from a useful
sentence(Shareer, 2017). Since students find it difficult to learn and apply grammatical rules which
causes a decrease in their academic achievement in this subject, this calls for re-evaluating new
methods to enhance the learning and teaching process (Karwan, 2012).

Recently, teaching techniques have evolved to suit students' learning methods in the modern era
(Kenna, 2014). Blended learning is one of the contemporary methods used in the educational process
in the modern era; it blends the characteristics of both traditional classroom teaching and online
learning in an integrated model that benefits from the maximum available technologies for each (Al-
Shammari & Al-Massad, 2018; Al-Zuaini & Al-Kafaji, 2017).

Flipped classroom learning is one form of blended learning that involves rotating the traditional
face-to-face learning practices to an online setting outside the classroom (such as at home) through
videos. This shift of learning activities outside the school through videos distinguishes the flipped
classroom, allowing students to choose where they receive content online according to each student's
speed and abilities (Staker & Horn, 2012). The use of videos in explaining course material has been
proven to help students understand and comprehend, leading to an improvement in their performance
and achievement (Wanssey, 2009).

In this study, the effectiveness of the flipped classroom strategy in teaching Arabic language
grammar on the academic achievement of a sample of ninth-grade students was verified compared
to traditional blended learning relying on conventional technological methods. While the flipped
classroom model is compared to the traditional learning environment in most previous studies, this
study compared learning using the flipped classroom strategy with the conventional blended learning
approach.

1.1 Background

Arabic language is one of the fundamental subjects taught in the primary stage in Arab countries
(Hamadina & Khaled, 2011), and it is the first official language that Jordanian students need to use
in various institutions in Jordan (The Ministry of Education, 2013a). Therefore, students in the upper
primary stage must master basic Arabic language skills to use it easily, develop their learning, and
increase their proficiency (Hussein, 2015). To master Arabic language skills, students should be able
to use the grammar of the language, apply it in everyday situations, and acquire a set of specific
applications (The Ministry of Education, 2013a).

Language grammar and linguistic applications are considered one of the main aspects of Arabic
language for the upper primary stage (Kokhn & Yanes, 2011), especially in the eighth and ninth
grades, where syntax is taught. The focus of this type of grammar is to enable the student to determine
the function of each word within the sentence, adjust the endings of words with appropriate sounds,
know how to inflect them based on their position in the sentence (Nehme, 1982), represent them in
meaningful sentences, and extract similar examples. (Shareer, 2017).

Due to the importance of grammar in the Arabic language among other branches (The Ministry
of Education, 2013a), the Ministry of Education proposed new and appropriate teaching strategies
within the general framework and the general and specific objectives of the Arabic language subject
for the basic and secondary education stages in 2013 to teach the grammar subject. These strategies
are directed toward the knowledge economy to keep pace with the developments of the modern era
employing supportive technology for the educational process and focusing on a learner-centred
approach (The Ministry of Education, 2013b). However, many teachers do not apply these strategies
while some apply just a portion of them (Kokhn & Yanes, 2011).

Most of the teaching strategies used in teaching Arabic grammar rely on old traditional methods
(Tamime, 2006, p. 5) that primarily depend on the teacher's role in the theoretical method based on
instruction and demonstration that do not rely on the self-learning method (Zair & Ayez, 2011; Jaber,
2016)
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Instead of students being the focus of the educational process and actively participating in
acquiring knowledge (Alsancak Sirakaya & Ozdemir, 2018; Serhan, 2019), their role is limited to
listening to the teacher's explanation, asking questions, and copying from the board (UNRWA, 2014).
They can rarely participate in a class or engage in peer or group work (Saudi, 2018; UNRWA, 2014).
As a result, students' roles become passive, focusing on memorising the material and succeeding in
exams (Al-Rish, 2013). On the other hand, many teachers do not rely on technology in learning due
to the large number of students in a single class (UNRWA, 2011).

The use of traditional methods in teaching Arabic language grammar, which does not rely on
modern learning methods, is one of the reasons for the problem of weak academic achievement in
Arabic language grammar among students (Zair & Ayez, 2011). Despite UNRWA's pride in its
accomplishments in its educational system, there is an increasing recognition within and outside the
agency of the need for educational reform; because the results of academic achievement monitoring
tests across the agency reflect a decline in students' level of proficiency in Arabic language grammar
in the upper basic stage (Al-Anati, 2014; UNRWA, 2011, 2019).

1.2 Problem Statement

Despite attempts to facilitate learning Arabic language grammar (Nahar, 2010), students still
face difficulty understanding and applying it through classroom activities related to linguistic
structures, correct word endings, and sentence construction (Musa & Hamid, 2015). This weakness
is manifested in the students' lack of willingness to interact in Arabic language classes and avoidance
of performing parsing exercises. In addition to their declining achievement to the extent that they
have become disinterested in using and learning it, and underestimating its use (Al-Dabour, 2012)
(Al Dailami, 2004).

The results of the national test to assess the quality of education conducted by the Ministry of
Education in Jordan annually for primary-stage students since 2000 revealed a clear decline in the
students' averages in the skill of Arabic language grammar among other language skills (Al-Anati,
2014; UNRWA, 2011, 2019). The results showed that the average performance of eighth-grade
students in Arabic grammar skills was lower than other language skills such as reading and writing
in 2007, 2010 (Al-Anati, 2014) and 2019 (UNRWA, 2019). The report also indicated a gradual and
clear decline in the skill of Arabic language grammar over the years (2013, 2016, 2019); where the
average performance of students in 2013 was 62% at the UNRWA level, 59% in 2016, and 57%. in
2019. At the kingdom level, the percentages were (50%), in 2013 (49%), in 2016 and (51%) in 2019
(UNRWA, 2019). As long as these results show a decrease in the skill level of eighth-grade students
in Arabic grammar, the ninth-grade results will show a reduction in the skill of syntax grammar.

Owing to the decrease in students' average levels of Arabic grammar skills compared to other
skills, the Development Centre of the Relief Agency recommended focusing on Arabic grammar
skills, especially in the expression of educated grammar, where the percentage was (49%). while the
percentage for the aspect of knowing, distinguishing, and giving examples of educated literacy
concepts was (51%) (UNRWA, 2019).

1.3 Research Objective

Since new teaching strategies are used to improve students' academic achievement, modern
strategies must be used to help students understand and master Arabic grammar (Tamime, 2006).
Therefore, this study aimed to create an instructional design using the flipped classroom strategy to
learn Arabic language grammar. The purpose was to confirm whether there was a statistically
significant increase or improvement in academic achievement among ninth-grade students in the
upper basic stage in Arabic language grammar.

2 Methodology

This study relied on quantitative data that was processed using quantitative descriptive statistics.
Since this study aimed to determine the effectiveness of using the flipped classroom strategy on
students' academic achievement, it was necessary to use a quasi-experimental research design
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consisting of a control group and an experimental group to demonstrate the difference between them
and verify the effectiveness of the strategy used (Baker, 2017).

This quantitative study was designed to compare the flipped classroom with conventional
blended learning models, which employ technology inside the classroom. The study aimed to verify
the presence of statistically significant differences in the post-test results between the control and
experimental groups. Therefore, a Nonrandomized Control Group, Pretest-Post-test Design was
adopted, which is one of the most used quasi-experimental research designs in the field of educational
research, and it is represented as follows in Figure 1.

( Ninth grade ) EG O! Xt 0?
— - ) ~ G 1 e e

— —

Figure 1. The Pretest-Post-test Design of Nonrandomized Control Group
Whereas:
— EG: Experimental Group.
— CG: Control Group.
— O Pre-Test of Arabic Grammar.
— 02 Post-Test of Arabic Grammar.
— Xt Treatment (Flipped classroom).
— X2Z Traditional (Blended Learning).

The researchers formulated the alternative hypothesis (There is a significant difference in
academic achievement between the experimental group and the control group of ninth-grade students
in the post-test mean after adjusting the scores in the pre-test in learning Arabic language grammar).

2.1 Sample

The sample was selected from two groups (experimental and control) purposively; as this study
is quasi-experimental, thus the sample cannot be taken randomly because this type of research does
not provide complete control over sample selection (Ary et al., 2010).

The purposive sample was selected based on several criteria, the most important of which was
the availability of computer devices or smartphones besides a good internet connection. The sample
was chosen from ninth-grade female students in one of the UNRWA schools in Zarga City within
two groups; the first was an experimental group consisting of (39) students, and the other was a
control group including (37) students.

2.2 Procedures

The data for this study was collected using a pre-test and a post-test tool of multiple-choice type
for the Arabic language grammar for the ninth grade. Internal validity, content validity, and test
reliability were verified. A pre-test was conducted at the beginning before implementing the
intervention in each group and monitoring the results. The researcher compared the pre-test and post-
test results after the eighth week of intervention.

In the intervention, the flipped classroom strategy was applied to the experimental group by
teaching (4) Arabic language lessons for the ninth grade. The researchers provided the educational
material and posted links to related instructional videos approved by UNRWA on the Facebook
platform. In contrast, the blended learning strategy was applied to the control group by teaching the
same lessons given to the experimental group during the same period.
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2.3 Instructional Design

The flipped classroom approach provides teaching and learning activities where students watch
the lesson through an online video outside the classroom and inside the class, they engage in practical
activities. Online lessons allow students to familiarise themselves with the material before coming
to the class, enabling them to work together during class time that was supposed to be spent on
lectures. Therefore, creating a flipped classroom learning model is significant because it greatly
impacts the learner's educational environment (Mehring, 2016).

The researchers relied on the ADDIE instructional design model in creating a curriculum that
aimed at producing specific learning outcomes and changes in academic achievement for ninth-grade
students in learning Arabic language grammar. The researchers structured, organised, and sequenced
the content in exact ways based on expected learning outcomes (Eltahir, 2017) and on the analysis
of learning needs and objectives, as well as on systematically building specific lessons (content)
(Dick et al., 2005)

The use of the ADDIE model helps in organising the collaborative procedures related to
instructional design (Branch, 2009). It includes five stages: analysis, design, development,
implementation, and evaluation. The researcher followed the procedures demonstrated in Figure 2 in
each stage.

Pre-class Stage In-class Stage Post-class Stage
- Watching online - Group activities (clarifying - Application

lecture videos concepts & solving problems) ED - Self-evaluation
- Doing short quizzes E> - Role-plays

Figure 2. Course Design of Flipping a Class (adapted from (Estes et al., 2014).

2.4 Data Analysis

Since the groups were non-randomly selected, the researchers verified the equivalence of the
two groups before conducting statistical analyses and considered the equivalence of individuals in
the two groups in terms of characteristics and variables that affect the dependent variable that should
be observed through the experiment. Adjusting these characteristics before starting the experiment
ensures the true impact of the independent variable on the dependent variables without the influence
of any other factor. Therefore, the researcher statistically processed the data using independent
sample t-test analysis. The results showed a significant and statistically meaningful difference
between the mean scores of the control group and the experimental group in the pre-test, whereas
there was a small and statistically non-significant difference between the two groups in the post-test
for the same variable as clear in Table 1

Table 1. T- Test results for pre-test and post-test

Levene's Test for

Equality of
Variances t-test for Equality of Means
95%
Confidence
Interval of the
Sig. (2- Mean Std. Error Difference
F Sig. T df tailed) DifferenceDifferenceLower Upper
Total_Pre Equal variances .811 .371 3518 74 .001  2.647 .753 1.148 4.147
assumed
Total_PostEqual variances .365 .548 -1.166- 74 247 -1.010- .866 -2.735- .716
assumed
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Due to the inequality between the two groups and the differences between the groups based on
the pretest, a one-way ANCOVA (Analysis of Covariance) was adopted to test the research
hypothesis (Horn, 2015). The pretest is a Covariance variable. It was considered an extraneous
variable in ANCOVA because it may impact the research results. As a result, its effect on the research
results must be eliminated and attributed to the independent variable. When the difference between
the groups is attributed to a difference in the baseline (pretest), ANCOVA has been used to adjust
the differences and eliminate the effect (Jamieson, 2004).

The researchers conducted some specific statistical analyses to verify the fulfillment of
ANCOVA test conditions, as it is necessary to verify the assumptions of ANCOVA before its
application. These analyses included normal distribution, homogeneity of variance, the linear
relationship between the Post-test variable and the covariate variable, independent sample
randomness, homogeneity of variance-covariance matrix, and the independence of the independent
variable and the covariate variable. The researchers found that all conditions were met.

3 Findings

The researchers used an ANCOVA test after verifying the assumptions and considering the pre-
test as an extraneous variable between the two groups to test the alternative research hypothesis. The
results of the ANCOVA test showed a significant difference in the mean of the post-test in academic
achievement between the groups while controlling the pre-test [F (1.73) = 12.447, p = 0.001]. It was
observed in Table 2 that the partial Eta squared value indicated a large effect size (n? = 0.146)
between the experimental and control groups in the Arabic language grammar, compared to Cohen's
guidelines in 1988 where (0.01 - small effect, 0.06 - medium effect, 0.14 - large effect) (Li & Chen,
2009).

Table 2. ANCOVA of Test Between-Subjects Effects on Academic Achievement

Type 11 Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model ~ 358.112a 2 179.056 18.290 .000 .334
Intercept 363.526 1 363.526 37.133 .000 337
Total_Pre 338.755 1 338.755 34.602 .000 322
Group 121.857 1 121.857 12.447 |.001 146
Error 714.664 73 9.790
Total 18931.000 76
Corrected Total 1072.776 75

a. R Squared = .334 (Adjusted R Squared = .316)

The effect size value was also used to describe how much of the variance in the dependent
variable (academic achievement) is explained by the independent variable (flipped classroom).
However, the ANCOVA results revealed significant effects of flipped classrooms on academic
achievement, which amounted to (14.6%). Table 2 also shows a large value for R Squared, indicating
the amount of variation that can be accounted for by the ANCOVA model, where (R? = .316), which
is considered a large value as suggested by Cohen (1988) that a small R-value equals .02, a medium
value is 0.13, and a large value is 0.26 (Li & Chen, 2009).

The researcher also verified the Estimated Marginal Means to control for the pre-test variable
for each group. That indicates that the effect of the strategy used (flipped classroom) was the cause
of the difference in students' grades after removing the differences between the two groups by
removing the effect of the extraneous variable. The results are as in Table 3.
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Table 3. ANCOVA of Test Between-Subjects Effects on Academic Achievement

95% Confidence Interval

Group Mean Std. Error Lower Bound Upper Bound
A 13.924a 536 12.856 14.993
B 16.661a 521 15.623 17.700

a. Covariates appearing in the model are evaluated at the following values: Total Pre = 11.26.

using the flipped classroom and the other group that learned using integrated learning, with
mean (M=14.81) for the control group consisting of (N=37), and (M=15.8) for the experimental
group consisting of (N=39), the adjusted post-test means were (M=13.924) for the control group
compared to (M=16.661) for the experimental group, as evidenced by the 95% confidence interval
overlap between the two groups. By comparing the original means with the adjusted means,
statistically significant differences in the post-test scores for the control and experimental groups are
evident when considering the effect of the extraneous variable.

All the above results confirm the acceptance of the alternative hypothesis assumed by the
researchers of the presence of statistically significant differences in the average of the post-test scores
between the experimental group and the control group in favour of the experimental group after
controlling the independent variable (pre-test) for each group. This hypothesis suggests that the effect
of the strategy used (flipped classroom) was the cause of the difference in student grades after
removing the differences between the two groups by eliminating the impact of the extraneous
variable (pre-test). This conclusion confirmed the effect size shown by the results, as the results
indicated that the effect size of this strategy on academic achievement was significant, as suggested
by Cohen (1988).

4  Discussions

The hypothesis included the presence of statistically significant differences between the control
and the experimental groups in academic achievement using the flipped classroom strategy. The
current study proved statistically significant differences between the two groups for the group that
learned using the flipped classroom compared to the general blended learning. These differences
might have resulted from the nature of the flipped learning design. Although both strategies focus on
integrating technology into education, designing instruction in a flipped classroom way that the
student is prepared to learn assists in moving the learner from the initial level to the in-depth level of
knowledge acquisition, retention, and mastery (Vygotsky, 1978).

Saunders (2014) and Sivan (2010) demonstrated that the learner's readiness for the lesson
through scaffolding (videos) provided by the teacher (facilitator) before the actual time of the class
and then engaging him in social interactions plays a fundamental role in developing cognition and
knowledge acquisition. And it helps build shared meaning for the learner at both social and individual
levels.

Vygotsky (1978) represented this meaning in the social constructivist theory that was adopted
in the theoretical framework of this study through what he expressed in the Zone Proximal
Development (ZPD). He argues that when individual learning is facilitated using technology before
class time, and then the collaborative interaction between students is provided in the class, this leads
to retaining the information for a long time and increases the understanding of students of concepts,
which increases their academic achievement (Jones et al., 2010).

The results of the current study support the findings of Shareer (2017), Baluchi (2014),
Khasawneh (2018), and Jwaifell (2018) studies that recommended replacing traditional methods of
grammar learning with other modern ones based on the flipped classroom environment; because of
its role in increasing academic achievement and improving the student interaction and participation.
It provides students with the opportunity to prepare for learning before attending class.

(Rozniza Zaharudin & Hebah Abu Laylah)
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4.1 Recommendations

Although there are many studies on the flipped classroom, more research is needed on the effect
and effectiveness of the flipped classroom in Arabic grammar classes at all levels of education.
Further research is recommended on using flipped classrooms to teach other language skills because
there is little research in this area.

As long as this study has demonstrated the effectiveness of the flipped classroom strategy in
learning Arabic grammar on academic achievement significantly, the researchers suggest conducting
studies on the impact of this strategy on gender difference and trying to know the difference between
males and females, besides, trying to figure out its effect on the individual's differences in students
according to their academic levels.
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The cultivation of critical thinking skills is imperative for individuals,
necessitating the integration of daily critical thinking strategies within
educational settings. This research aims to investigate the transformative impact
of the 5-E Instructional Model on the development of critical thinking skills
among elementary learners. The study specifically focuses on the adoption and
implementation of the five phases of the 5-E model during science classes in the
elementary division of a private school. Employing a comprehensive approach,
the study utilized both descriptive quantitative and qualitative methodologies to
address specific research questions. The participant pool comprised 60
individuals, with 20 teachers and 40 students. Data collection occurred between
January and May 2018, employing mixed-mode questionnaires. The collected
data were analyzed using SPSS. The results unequivocally demonstrated a
positive impact of the 5-E Instructional Model on enhancing critical thinking
skills among elementary learners at a private school. Notably, the study revealed
a statistically significant relationship between the strategies implemented by
science teachers during their classes and students' achievements in the science
subject.
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1 Introduction

Teaching and learning, centered on critical thinking pedagogies, stand as fundamental goals in
education (Paul & Elder, 2020). The effective implementation of critical thinking continues to gain
prominence. Research by Lai, Lin, and Chang (2019) reveals that fostering critical thinking in science
classes not only enhances students' understanding of the scientific process but also encourages them
to adopt a more experimental and questioning approach to various scientific aspects. Educators
worldwide are actively shaping innovative learning models to better equip learners for the challenges
of the 21st Century.

According to Lai, Lin, and Chang(2019), three factors drive the growing interest in critical
thinking development. First, many learners lack a profound understanding of the subjects they study,
as evidenced by their inability to apply acquired knowledge to real-world situations. This deficiency
is attributed to superficial teaching methods that fail to engage students in deep and critical thinking
about the content.

Secondly, the modern world demands increased cognitive skills, with future jobs requiring
adaptability and sophisticated learning capabilities (Dede, 2018). Lastly, business leaders express
concerns about the perceived inability of school graduates to apply critical thinking skills in practical
scenarios such as effective communication, mathematical proficiency, and on-the-job learning
(World Economic Forum, 2020).

Critical thinking involves a synthesis of background knowledge, the application of basic
processes, and an awareness of the thinking process itself. Most crucially, it entails the cultivation of
attitudes and dispositions, including open-mindedness, evidence-based decision-making, and healthy
skepticism. This study aims to explore the impact of the 5-E Instructional Model on enhancing critical
thinking skills in elementary learners, contributing valuable insights to the ongoing discourse on
effective educational practices.

1.1 Problem of the Study

The Science Department at Al Makassed Khalid Bin Al-Walid School aims to provide high-
guality education to students, preparing them to reach their full potential and contribute to personal,
societal, regional, and global development. However, the science department coordinator
emphasized the need for higher quality, increased effectiveness, improved efficiency, and enhanced
equity in the science education system. As a result, the coordinator implemented strategies to develop
students' critical thinking and scientific reasoning skills, preparing them to face real-life situations in
the twenty-first century. The implemented strategies focus on making students the center of the
learning process, with teachers acting as facilitators, empowering schools, and strengthening the
science education system. Cooperative Learning and Problem-Based Learning are key strategies,
involving small groups working together to solve scientific problems. The science coordination
system acknowledges the vital role of science teachers in implementing these strategies to enhance
higher-order thinking and cognitive abilities among learners. Following an analysis of students'
academic achievements in the 2016-2017 term tests, which showed a low success rate in the domain
measuring scientific reasoning and critical thinking skills, the science department decided to
implement new strategies in 2018 to enhance students' critical thinking. These new strategies aim to
support effective, efficient, and equitable education and prepare learners to handle complex real-life
problems.

1.2 Purpose of the Study

Building upon the aforementioned context, this study aims to investigate the impact of
implementing new strategies and practices designed to enhance the development of students' critical
thinking and scientific reasoning within the science curriculum.

1.3 Research Questions

1. To what extent does the 5-E Instructional Model for elementary school science (Bybee, 2006)
influence students' critical thinking and scientific reasoning skills? This influence will be
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assessed through the dimensions of (1) improvement in academic achievements in the science
subject and (2) the ability to navigate complex real-life situations.

2. What is the role of science teachers in shaping the critical thinking skills of young learners?
1.4 Significance of the Study

Critical thinking is not just an academic skill; it is a life skill crucial for tackling real-world
challenges. This study dives into the impact of infusing critical thinking into science classrooms and
explores whether it translates into improved academic performance in the subject. It is a call for
educators, from early childhood to high school, to ditch old-school teaching methods and embrace
newer, more engaging approaches that foster higher-order critical thinking skills.

Since 2017, the science department at this private school has been shaking things up. They have
been introducing new strategies to nurture 21st-century skills and foster an interactive learning
community. At the heart of these changes is the 5-E Instructional Model, a key player in
implementing practices that boost critical thinking skills. To ensure its effectiveness, the model
underwent an eight-week trial in a grade-six section, complete with carefully selected assessments
and instructional tools.

The study of this methodology is not just about academic scores; it delves into student
performance and critical thinking abilities. Through ongoing evaluations mirroring real-life
situations, it aims to gauge the impact of the 5-E Instructional Model on academic success in science.

The proposed case study has tangible benefits in relation to better academic performance,
equipping students with 21st-century skills, and boosting their innovative thinking. It is a
contribution to the ongoing conversation about revamping teaching methods to better suit the needs
of today's learners.

Consequently, this study advocates for a pedagogical shift among educators, urging them for a
transition from traditional lecture-based approaches to interactive teaching methods that prioritize
skill development over content delivery. The anticipated outcomes of this proposed case study
include improvements in students' academic performance, the cultivation of learners equipped with
21st-century skills, and the enhancement of their capabilities for increased innovation and creativity.

1.5 Literature Review

Critical thinking and its attributes have garnered considerable attention from researchers,
educators, and authors worldwide due to their perceived significance in the learning process. The
global interest in implementing critical thinking in education underscores its importance. According
to Siegel (1990), a critical thinker is one who is appropriately moved by reason, embodying
impartiality, consistency, and non-arbitrariness. Wade (1995) identified eight main characteristics of
critical thinking, including asking questions, defining problems, examining evidence, analyzing and
interpreting, avoiding emotional reasoning, avoiding simplification, considering other
interpretations, and tolerating ambiguity.

Dealing with ambiguity is emphasized by Strohm & Baukus (1995) as an essential part of critical
thinking. Jones and Ratcliff (1993) highlighted metacognition—thinking about one's own thinking—
as a basic element. Beyer outlines essential aspects of critical thinking, including dispositions
(skepticism, open-mindedness, and respect for evidence), criteria, argumentation, reasoning, point of
view consideration, and procedures for applying criteria.

Paul (1995) introduced key questions critical thinkers ask that include addressing the purpose
of the study, defining problems, examining perspectives, shaping investigations, acknowledging
assumptions, considering information sources, interpreting data, drawing conclusions, and
evaluating implications. Carroll (2005) asserted that critical thinkers make better problem solvers
and decision-makers, embodying open-mindedness and skepticism.

Ennis (1987) emphasized dispositions and abilities associated with critical thinking, focusing
on reflective skepticism and reasoned thinking. Ferrett (1997), Ennis (1996), Elder & Paul (1996a),
Beyer (1985), and Costa (1985) identified sequential steps for critical thinkers, including posing
relevant questions, evaluating statements, searching for diverse sources, demonstrating curiosity,
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shaping criteria, discovering analogies, reexamining perceptions, listening effectively, avoiding
premature conclusions, looking for supporting evidence, disregarding irrelevant data, and viewing
critical thinking as self-evaluation and a lifelong process. These multifaceted characteristics
collectively define the essence of critical thinking.

The Role of Science Teachers as Educational Facilitators

The role of science teachers, often seen as educational facilitators, involves employing methods
united by a common objective encouraging students to utilize their intellectual abilities actively.
Critical thinking, highlighted by educators and policymakers, is central to this pedagogical approach
(Butler gtd. in Liu, Frankel & Roohr 1). Scrivener emphasized that the teacher's primary role is to
facilitate learning, involving students by enabling them to work at their own pace and encouraging
active participation (Scrivener 18, 19).

Broughton underscored the importance of communicative language learning, asserting that
students are most motivated when engaged in truly communicative practices (Broughton 47). Here,
the students take center stage as the most active participants in the learning process. The teacher's
role is transformed into that of an encourager and facilitator, fostering exploration and making
learning interesting to develop critical thinking abilities in young learners.

Teachers must recognize that fostering critical thinking requires a different role—one of
facilitation rather than traditional explanation. Acting as facilitators, educators encourage discussion,
engage students in the learning process, and convey the understanding that critical thinking does not
always yield a single right answer but may lead to more questions or diverse evaluations of a topic
(Halx & Reybold, 2005; Arend, 2009).

The teacher's facilitator role extends to encouraging peer review processes, even among younger
students, fostering appropriate responses to conflicting evaluations and opinions (Henderson-Hurley
& Hurley, 2013; Tsai et al., 2013). Teachers demonstrate their role by implementing interactive
activities aligned with Bloom's Taxonomy of higher-order thinking, such as experimental procedures
and investigating critical questions (Smith & Szymanski, 2013). Another effective strategy involves
using wikis in education, allowing students to create or analyze content collaboratively (Snodgrass,
2011).

Kokkidou's findings suggest that challenging students to think critically yields benefits for both
students and educators, enhancing creativity, performance, and literacy within the realm of music
(Kokkidou, 2013). Arend (2009) supported the use of online discussion boards and interactive hands-
on activities to develop and enhance critical thinking while providing students with a deeper
understanding of class content. In summary, the teacher's role as a facilitator is pivotal in cultivating
critical thinking skills and fostering an interactive and engaging learning environment.

Traditional Teaching

Traditional teaching, identified as “teacher-dominated interaction” by Broughton and
colleagues, is characterized by a teacher-centered approach. In this conventional educational model,
students are expected to learn passively through recitation and memorization, embodying the old-
fashioned way of teaching. The focus is on the teacher imparting knowledge, with students playing
the role of receivers.

In traditional teaching, students recite and memorize assignments and assessments such as
written tests or oral examinations are conducted at the end of modules through a process known as
the Assignment Study Recitation Test. This method ensures that students are rewarded for their
efforts, class periods are used efficiently, and clear rules are established to manage student behavior.
The teacher acts as the primary communicator of knowledge and enforcer of behavioral standards.
The Role of Traditional Teachers in Traditional Teaching

In the traditional teaching model, the teacher is likened to a pitcher, pouring knowledge into
empty cups, symbolizing the passive role of learners as mere receivers (Scrivener 17). Richards noted
that, traditionally, learning was perceived as under the control of the teacher, placing the
responsibility for teaching and learning predominantly on the teacher (Richards 4).

The prevailing attitude in traditional teaching assumes that students, merely by being present in
class and attentively listening to the teacher, will acquire knowledge. Despite potential
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disadvantages, Scrivener highlighted the widespread use of this method globally, particularly in
certain cultures (Scrivener 16, 38). The traditional teaching approach persists, relying on a teacher-
centric model where learners are expected to absorb knowledge through passive reception.

Modern Teaching

Modern teaching is characterized by a student-centered approach, emphasizing active
involvement and exploration. According to Jim Scrivener, the teacher's primary role is to facilitate
learning by enabling students to work at their own pace, encouraging participation, and fostering
interactions (Scrivener 18, 19). Broughton emphasized that language students are best motivated by
communicative practices that align with the language's context, with the teacher's skills guiding them
toward fuller language competence (Broughton 47).

In this student-centric model, learners are considered the most active participants in the learning
process. The teacher's role is not to simply to explain but to inspire and assist students in exploring
and making the learning experience engaging.

The Role of Modern Teachers in Modern Teaching

Modern teaching adopts a student-centered approach where the teacher serves as a facilitator,
emphasizing active student involvement. Jim Scrivener emphasizes the teacher's role in enabling
students to work at their own pace, encouraging participation and interaction (Scrivener 18, 19).
Broughton supported this, noting that language students are motivated by communicative practices
that enhance language competence (Broughton 47). In modern teaching, learners are considered the
most active participants.

To prepare students for the 21st century, modern teaching shifts focus from knowledge to
communicative competence (Richards 8). Ronald V. White outlines principles, prioritizing speech,
connected text, and an oral methodology (White 11). Modern methods prioritize experiments and
scientific debates over memorization, emphasizing skill development rather than memory testing.
Tasks are designed to improve skills, with an emphasis on feedback, graded difficulty, and step-by-
step guidance (Scrivener 170-173). Collaborative learning and comparing answers enhance
motivation (Zemenova).

In science education, modern teaching involves students in scientific investigations,
encouraging active participation, elicitations, and understanding checks. Various interactive
methods, including 'guided discovery' and the Test-Teach-Test method, are recommended for
effective learning (Scrivener 268, Zemenova). Modern teaching strategies aim to motivate learners,
make lessons interesting, and facilitate skill development, aligning with real-life situations and
ensuring activities are well-targeted.

What Is The 5-E Inquiry Model?
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Figure 2. The 5 E Inquiry Model
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Figure 2. Conceptualization of the study: Critical Thinking Framework

The 5-E Instructional Model, developed as part of the Biological Curriculum Study for

Elementary School Science by Bybee in 2006, comprises five key phases:

1.

2

Engage: Teachers aim to generate interest, and curiosity, and elicit responses, stimulating
students' prior knowledge.

Explore: Students are encouraged to collaborate, listen, observe, and ask questions, fostering a
need-to-know environment.

Explain: Teachers guide students to articulate concepts, request justifications and evidence,
clarify explanations, and assess comprehension.

Elaborate: At this stage, students apply new skills, pose questions, propose solutions, draw
conclusions, record observations, and assess their peers' understanding.

Evaluate: Teachers observe students applying new concepts and skills, pose open-ended
questions, and assess knowledge and skills. Bybee (2006) asserts that the 5-E Model is a crucial
strategy for enhancing students' reasoning and critical thinking skills in science lessons.

Methodology

2.1 Research Design and Sample

This study is classified as both descriptive quantitative and qualitative. It involves the analysis

of data collected through questionnaires and assessments, utilizing Statistical Package for the Social
Sciences (SPSS) software, specifically version 23. Participants were generally measured once to
study the association or relationship between the best practices and strategies in science education
(considered as the independent variable) and the development of students' critical thinking and
scientific reasoning. This development is reflected in two main dimensions: (1) improvement of
academic performance and (2) ability to deal with complex real-life situations, serving as the
dependent variables.
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Study Design
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Figure 3. The Study Design

The researchers collected data from the population of teachers and sixth-grade students in a
Lebanese private school from November 6, 2018, to May 20, 2019. The choice of this population
was made to gain clear insights into the performance and practices of science teachers in their
respective classrooms at the school. Additionally, sixth-grade students from two sections were
included in the study. One section served as the control group (Class A), where the researchers
applied traditional strategies to deliver scientific concepts. In contrast, the other section (Class B)
was the experimental group, where the researchers implemented new strategies, specifically the 5-E
instructional model, aiming to enhance the development of critical thinking.

A total of sixty participants (20 science teachers and 40 students) took part in the study.
2.2 Data Collection Tools

In this study, the researcher utilized pre-tests and post-tests, both employing the same format
and complexity. These tests covered four lessons (muscular system, endocrine system, digestive
system, and nervous system) with a duration of 50 minutes each, focusing on scientific reasoning
and critical thinking skills. Additionally, a questionnaire survey was administered to students after
one month, consisting of two parts: a personal section (11 questions) and a technical section (20
questions). The latter measured critical thinking abilities.

For science teachers, a questionnaire survey was employed to assess the emphasis on critical
thinking skills in teaching science. This questionnaire comprised a personal part (27 items) exploring
the teacher's profile and a technical part (53 items) covering five domains: classroom setting,
availability of science resources, teaching practices and strategies, monitoring students' performance,
and assessing students' performance.

2.3 Implementation

The 5-E Instructional Model was implemented over 8 weeks in a sixth-grade section at a private
school. The strategy comprised five key phases aimed at fostering critical thinking and scientific
reasoning. In the engagement phase, activities such as the 'KWLH' chart and 'think-pair-share’ were
utilized to stimulate thinking and encourage class discussion. The exploration phase focused on
cooperative work, active listening, questioning, and creating a curiosity-driven environment. The
explanation phase emphasized students explaining concepts, seeking justifications, and clarifying
based on scientific investigations. The elaboration phase involved activities like comparing,
explaining, summarizing, and engaging in the devil's advocate exercise to defend reasoning against
various perspectives. Finally, in the evaluation phase, students applied new concepts, answered open-
ended questions, and underwent assessments to gauge knowledge and skills.
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2.4 Data Analysis

The study employed various analyses, including:

1. Frequency Analysis:
e Examined the percentage of gender distribution of participants.
e Analyzed the percentage of correct and incorrect answers.

2. Descriptive Analysis:

o Compared pre and post-test outcomes for Class A and Class B.
o Evaluated the percentage differences in the Muscular, Digestive, Endocrine, and Nervous
Systems.

3. Chi-Square Analysis:

o Demonstrated differences between qualitative variables in Class A and B, with
corresponding p-values.

4. T-Test Analysis:
e Compared average grades between Class A and Class B.
5. Cronbach Alpha:
o Assessed the reliability of the questionnaire, divided into nine sets.

3 Findings And Discussions

The table below presents a comparison between classes A and B at the baseline assessment,
focusing on gender and correct answers. The chi-square test, with a degree of freedom of 1, was
employed to detect significant differences. Results indicate no significant difference in gender
distribution between classes A and B (p-value = 0.7). However, analyzing vital systems, the muscular
system's second and fourth questions show significant differences (p < 0.05), while the endocrine
system indicates no significant difference. In the digestive system, most questions exhibit significant
differences (p < 0.05), while the nervous system shows no significant difference. The independent
two-sample chi-square test reveals no difference in average grades between classes A and B (t-test =
-0.73, p-value = 0.4 > 0.05), indicating no significant difference at the baseline assessment between
the two classes.

Table 1. Comparison between Class A and Class B at Baseline

Variable A% B% df HO 12 P-value
Male 60 55
Gender Female 40 45 0.1 0.7
Q1 5 30 4.32 0.03
Q2 80 40 6.66 0.01
Muscular system 03 80 70 05 0.46
Q4 1 20 4.44 0.03
Q5 50 20 3.95 0.04
Endocrine system Q6 80 75 0.14 0.7
Q7 10 30 2.5 0.14
Q8 10 60 1 384 11 0.001
Q9 50 50 0.00 1
Digestive system Q10 60 20 6.66 0.01
Q11 80 45 5.22 0.02
Q12 20 25 0.14 0.7
Q13 55 95 8.5 0.003
Nervous system Q14 60 95 7.02 0.008
Q15 50 70 1.66 0.19
Q16 40 65 2.5 0.11
Total grade df HO t-test P-value
Mean 944 1012 38 [-1.89—1.89] -0.73 0.4
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The table (1) compares post-test achievements between classes A and B, revealing higher
percentages of correct answers in the muscular, endocrine, digestive, and nervous systems for class
B. Chi-square values exceeding 3.84 indicate significant differences in post-test achievements
between the two sections. Section B's post-test average mean (17.14) surpasses section A's (10.31),
indicating better achievements in class B following the 5-E instructional model implementation. With
chi-square values above 3.84, a p-value of 0.00 (< 0.05), and a t-test of -9.54, there is a significant
difference in post-test correct answer percentages between classes A and B. Key conclusion: Class
B demonstrates superior post-test achievements compared to class A after eight weeks of
implementing the 5-E instructional model.

Table 2. Comparison between Class A Post-test and Class B Post-test

Variable A Post % BPost%  df HO x2 P-value
Male 60 55
Gender 0.1 0.7
Female 40 45
Q1 65 90 3.58 0.05
Muscular Q2 50 85 5.58 0.01
system Q3 40 85 8.64 0.003
Q4 30 60 3.63 0.05
_ Q5 70 90 4.32 0.03
Endocrine Q6 45 100 15.17 0.00
system
7 18.02 .
Q 30 95 L 3.84 8.0 0.00
Q8 70 95 4,32 0.03
o Q9 80 100 4.44 0.03
Digestive Q10 40 100 17.14 0.00
system
Q11 20 40 1.9 0.1
Q12 90 95 0.36 0.5
Q13 80 95 2.05 0.1
Nervous Q14 50 100 13.33 0.00
system Q15 35 90 12.9 0.00
Q16 5 40 7.02 0.008
Total grade df HO t-test P-value
Mean 10.31 17.14 38 [-1.44—1.44] -9.54 0.00

Table (2) highlights the contrasting improvements in classes A and B. The control group (Class
A) exhibits slight improvement in three questions and significant improvement in three out of sixteen.
In contrast, Class B demonstrates significant improvement in ten questions, with the last three
showing no change due to already high baseline scores. Overall, the intervention plan in Class B over
eight weeks results in more significant improvements compared to Class A, indicating the success of
the implemented strategy.
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Figure 4. Comparison between the improvement in Class A and Class B
3.1 The Descriptive Analysis of the Science Teachers’ Questionnaire

The descriptive analysis of the teachers' questionnaire, spanning eight domains, affirms the
significant impact of science teachers on implementing strategies that enhance the development of
critical thinking skills among young learners.

3.2 The Descriptive Analysis of the Students’ Questionnaire

The end-of-year questionnaire comparing classes A and B revealed significant differences in
personal and technical aspects. In the personal section, class B demonstrated a higher dependence on
additional resources and a preference for internet usage, resulting in significant distinctions. While
reading habits showed no significant differences, diverse interests in subjects exhibit notable
variations between the two classes. Organizational involvement lacked significant differences, but
class B showed increased participation in daily or weekly activities.

In the technical section, class B outperformed class A in multiple subquestions related to critical
thinking situations, showcasing superior problem-solving abilities. Overall, the analysis suggested
that students in class B demonstrated more effective critical thinking skills compared to their
counterparts in class A.

3.3 Conclusion and Recommendations with Future Directives

The study affirms the positive impact of the 5-E Instructional Model on developing students'
critical thinking skills and scientific reasoning in terms of academic achievements and the ability to
handle complex real-life situations. Statistical analyses revealed a significant difference between the
two student groups after implementing the 5-E Instructional Model in class B. Additionally, the
research underscored the crucial role of science teachers in enhancing students' critical thinking skills
across nine dimensions, including subject matter preparation, diverse teaching methods, and the
integration of technology. The findings from the students' questionnaire indicated that class B
students, one month after leaving the school, relied more on educational resources than their
textbooks compared to class A. Furthermore, class B students exhibited better performance in dealing
with complex real-life situations, as evidenced by higher percentages and significant differences in
correct responses.

This research recommends the widespread adoption of the 5-E Instructional Model in all science
classes to enhance critical thinking skills. Additionally, integrating technology through computer
simulations is advised for virtual scientific investigations. Principals should encourage teacher
engagement in science learning opportunities and promote collaboration. The inclusion of STEAM
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activities across grade levels is recommended to develop diverse skills. Lastly, adopting a criterion-
referenced test based on updated frameworks like Blooms and Marzano is suggested for a more
comprehensive assessment. These recommendations aim to elevate science education. As a forward-
looking suggestion, the researcher proposes a new avenue of research that aligns task words (action
verbs) across both sciences and humanities. This approach aims to establish connections in cognitive
thinking levels and mitigate discrepancies between subjects.
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The current study aims to identify the best teaching strategies that affect learners
in measuring differences in the post-test of Cognitive and Skill Acquisition,
Cognitive Inhibition, Perceptual Speed, and Cognitive Flexibility when using
different teaching methods (electronic simulation vs project-based learning) and
excluding the effect of pre-tests effect for the dependent variables under the
study. The study sample consisted of (114) 3rd- middle-grade students who were
divided into three groups (38 students per group). The first experimental group
was taught using electronic simulations, the second experimental group used
project-based learning, while the control group received its instruction using the
traditional method. The results showed statistically significant differences in the
post-tests for Cognitive and Skill Acquisition, Cognitive Inhibition, Perceptual
Speed, and Cognitive Flexibility between experimental and control groups due
to the different teaching strategies (electronic simulation vs project-based
learning
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