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Abstract:

he purpose of this paper is to examine and present in
an orderly fashion the implications of various

approaches to the development of learning objects
(e.g., instruction, collaboration, practice with hints, and
assessment). To promote the learning of variables, types of data,
control statements and loops, learning objects were developed in
Learning Management System (LMS) E-lessons by college students
who are enrolled in a visual programming course. The process of
development involved one of the following four approaches: an
approach based on instruction, practice with hints, collaboration
and evaluation; an approach based on collaboration and practice
with hints; an approach based on instruction, collaboration, and
evaluation; and an approach based exclusively on instruction. In
contrast to learning modules without e-learning practice on post-
tests, according to the sample findings, the learning modules with
e-learning practice performed better. The attitudes of the group
with practice were also more positive. Further, unlike the samples
that use instruction only, the samples with complete learning
approaches took longer to finish the E-lessons.

Keywords:Learning management system, E-lessons, learning
objects, e-learning

Introduction

The current era is characterized by rapid and innovative
change that has developed with the progress of science and its
applications. Education systems are trying to cope with the
challenges that students face by using innovative teaching
methods to prepare them to use the modern technology that is
required to gain access to large amounts of information through
five daily lectures (Aitchanov, Nussipbekov, & Zhaparov, 2012).
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It may be difficult for some students to study a lesson or unit that
takes 1-2 hours to learn. Most universities and colleges
worldwide, including those in Saudi Arabia, offer courses for 10-
18 teaching weeks per semester. Learning in such short periods
with multiple courses places an additional burden on students.

Research problem

Programming courses are required to provide the
knowledge and skills that are required to produce complete
projects in the process of learning and teaching during this
period. Some people think that programming is a barrier that
stops them from continuing to study. Learning and teaching can
be challenging without such skills, and the majority of students
withdraw from their studies due to a lack of programming
knowledge (Esteves, Fonseca, Morgado, & Martins, 2011; Gomes,
Areias, Henriques, & Mendes, 2008; Malik, 2008).

Programming languages like C ++, Pascal and visual
basic.net have wide and complex Instructions and learn
programming depends on the understanding of concepts, coding
and implementation of this knowledge tobuild program
instructions easily as emphasized by both Gomes and Mendes
(2007) who confirmed that novices are having difficulty in the
use of basic concepts such as pseudo code and algorithms to
solve programming problems. Understanding the basic
programming concepts, like differences between constants and
variables, Data Types, Control Statements and Loops, is essential
for novice students order to write a complete program.

Most of the previous scientific literature has found that
there are many reasons for the unwillingness of students in
programming courses; they find that the content is
incomprehensible and that traditional teaching methods rely
heavily on theoretical lectures and focus on imparting
declarative knowledge. At the same time, the large quantity of
information, the lack of appropriate support (Elgamal, Abas, &
Baladoh, 2013; Esteves et al,, 2011; Gomes et al., 2008; Malik,
2008; Radosevic, Orehovacki, & Lovrencic, 2009), and the
growing awareness of the causes of these challenges are the most
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important trends in ongoing and future research (Henderson,
2007; Jeffrey & Tricia, 2011; Matthews, 2014; Siti, 2012).

Zufic & Jurcan (2015) found many tools that can be very
useful, especially for students who need support, to help them to
learn programming, but such tools and methods are not effective
with most learners because they depend on the willingness and
ability of the learner to conduct appropriate research on
proposed solutions to problems. Hence, many students have
difficulties using such tools.

The tools that are used in learning management systems
(LMS) connect with students continuously. One of the most
recent trends in this field is micro-learning, which has been
established as an innovative process of educating. Micro learning
involves the division of content into small chunks to minimize
cognitive overload (Epignosis, 2014).

Research questions
The basic research questions for this study are as follows:
1. How are attitudes, achievement and time affected by

practice with hints among students learning via E-lessons
on LMS?

2. What are the effects of the collaboration and assessment
on time, attitude and achievement when students learn by
E-lessons on LMS?

3. Do practice with hints and collaboration and/or
assessment have any degree of effect on attitude,
achievement and time?

Aims of the current study

Several studies have focused on the survey of the effect of a
single learning object. The results of these studies demonstrate
that the presence of the object under study contributed to
improved student learning. However, other results have
indicated that the effects of these objects decrease significantly
when they are combined with other objects in a lesson.
Additionally, few studies have focused on the examination of the
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effect of learning objects in teaching and learning programming
languages.

The purpose of this study is to establish the effect and/or
impact of different modes on the building of learning objects in
E-lessons on LMS. In this study, the instruction mode remains
uniform across all four types of learning modes that are used in
the construction of E-lessons because instruction mode is a basic
mode in learning that cannot be avoided. The other learning
modes that are used in the study include collaboration, practice
using hints and assessments, which have been combined in
different learning modes in the design of E-lessons on LMS in a
manner that allowed the impact of the design of E-lessons on
LMS to be investigated in several scenarios, i.e., when a practice
mode with hints was removed and present only in instruction
mode and when all of the learning modes were present.

Review of literature

Micro-learning

The main goal of the micro-learning process is to fragment
complex information into smaller pieces that support learning to
accomplish a single learning outcome. Students can grasp smaller
pieces of information in 10 to 20 minutes and can practice these
units. When they know enough about an information or skill,
students will be able to understand more complex information
that is related to a given subject (Aitchanov et al,, 2012).

There are many books that explain programming courses,
but most of them are complex and comprehensive. The use of
technological tools such as forums, blogs, wiki, video and reading
tutorials can be beneficial for students in the process of the micro
learning (Saparkhojayev, 2013).

Micro-learning contains lessons or short units in the form
of textual, audio or film materials. Learning can be administered
through question-and-answer quizzes, problem solving or the
preparation of small projects. These short units of content can be
presented by text or audio and are designed to be as efficient as
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possible (Fernandez, 2014; Vodeclic, 2015). Zufic & Jurcan
(2015) described micro-learning as an online learning and
training methodology that employs short videos (5 to 10 minutes
at the most) that are rich in images, text and audio that have
been designed using the principle of performance-based
learning.

Micro-learning versus classic E-teaching

Micro-learning is an easy method of e-learning and, by
extension, even mobile learning (m-learning) compared to classic
E-teaching. An extensive literature review shows that there are
differences between micro learning and classic E-teaching, as
shown in the following Table 1.

Table 1. Micro-Learning Versus Classic E-teaching

Item Micro-learning Classic E-teaching
Short time (10-20 Long time (50 minute
Lessons minute) or longer)
. Constant rarely
Content Easily changed changing
Slowly or qualitative
Material development |Rapidly progressing up-gradation cannot be
done
Value enhancement Chea Considerably costl
and redesign p Y y
Consists of teaching Split into additional
Aggregation materials, units and micro
themes units
.. Short teaching Long teaching
participants learn materials materials

The benefit of micro-learning
Many studies have indicated that micro-learning has

various benefits when it is used in educational settings
(Fernandez, 2014; Job & Ogalo, 2012; Saparkhojayev, 2013; Zufic
& Jurcan, 2015). The benefits are listed as follows:

It provides information or skills to students in the form of
small pieces, reduces the cognitive load and simplifies the
material. It provides an opportunity for learners to obtain the
courses information anywhere and at any time, and they can
easily interact with the other parties in the educational process.
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It helps students focus on specific information or skills,
which are beneficial for remembering and recalling abilities, and
it can be easily used in any other scenario.

It promotes active and quick learning by using various
mobile devices such as smart phones, tablets, laptops, and
notebook computers.

It makes learning interesting and attractive through the
presentation of information and skills in different forms such as
videos, images and audio.

The design and construction of micro-learning is less
expensive and can be upgraded easily.

It helps lecturer’s courses identify students’ trends and
tendencies by providing feedback.

Methods and technicalities Integrate Micro-learning

into learning and teaching

E-learning is well-suited to deliver Micro-learning , because
it is easily joined with Web 2.0 Technologies that can be used in
LMS to manage learning and communication with student on
multiple devices. Here’s a partial list of “Methods and
technicalities” that are well-suited in Micro-learning for the
advancement of teaching:

video-clips and podcasts: There are many benefits to using
videos in education. Videos have given a new dimension in
teaching and learning, especially with the increase in internet
speed it can be considerably effortless to tape and upload videos
using YouTube or LMS, and students can get these any moment,
anywhere where ever they want. Podcast is a form of digital
media containing educational content in the form of audio or
audio-video recordings (Fernandez, 2014; Pappas, 2014).

Games and micro-games: Learning masqueraded as games
is fun. Most of the scientific literature suggests that children can
learn better and most effectively through playing. It allow
students the chance to interact with the subject matter of the
lesson through a different interface (Chattopadhyay, 2015).
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Assessments and quizzes: Tests can provide an assessment
of the student’s knowledge as well as set a bar for increasing the
degree of knowledge and skill against a standard. To divide
students into subgroups and challenge them to create
collaborative social quizzes to test each other, allows
improvement in the understanding of academic materials and
the students’ skills (Epignosis, 2014).

Educational blogs and articles: Encourage students to
create articles that teach how to do something. Students can
access blogs and acquire information whenever and on whatever
topic they require it (Zufic & Janko, 2105).

Multimedia presentations: Induce students to create and
share visual slides, presenting micro-lessons in a short time span
of several minutes and multimedia presentations effective in
education is quite substantial, which help students to understand
terms or concepts.

Educational simulations and case studies: Simulations are
imitations that put one in the mind of real environments and
have proven highly effective as a method of education. Allowing
perception of information in a certain manner, it enables
students to build and enhance their skills with a more creative
understanding of data. This creates real-life stories related to
education problems (Pappas, 2014).

Micro-Learning Object Structure (video)

Video is one of the most commonly used micro-learning
objects in E-learning. It is facilitated by high-speed internet
connections and the use of mobile phones and other smart
devices. Video has the capacity to deliver a range of information
and skills (Hansch et al., 2015). Video is the most effective
medium for communicating information in a short period of
time. It is immensely effective for performance-based training
(Huo & Shen, 2015).

The elements of micro-learning objects (video)
A micro-learning object expresses the instructional content
objectives, and an educational object consists of three
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interconnected parts that are designed to achieve a particular
instructional objective, as identified by Matthews (2014). These
interconnected parts are as follows:

® Learn: The display information to be learned.

e Practice: The direct application of the learned
information.

e Assess: The testing and the scope of the objective to be
learned and the student’s understanding of it.

Abdel Basset (2011) believes that all instructional objects
contain the following elements:

® Objective: Describes the desired result that is accessible
from the learning activity.

® Learning Activity: The method or mental or physical effort
by which the objective is achieved.

® Assessment: Determines whether the objective has been
achieved.

From the above, it can be concluded that the instructional
object is an independent object that has a specific objective and
instructional activity that works to achieve that objective and it
includes assessment to examine and ensure that the objective
has been attained.

In the present research, the researcher used the division
(Learning Circuits, 2005) of learning devices including
instruction, practice, collaboration and assessment to form
separate types of learning modules. The researcher used the
video object in E-lessons design, where the researcher select
articulate storyline2 program. It captures and saves a full video
recording which in the form of one or more of the four learning
modules, can be made part of the E-lessons this is illustrated in
the following:

e Instruction mode: It is a video contained lessons;
objective and basic information on a single slide.

e (Collaboration mode: it's contained course
communication between course members. The messages
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between course members are private and secure so the
users must be logged onto the course on blackboard LMS.
The system is somewhat similar to email.

® Practice with hints mode: 1t is video contained practice
with providing hints, through viewing each action step by
step and every action is translated into its separate slide.

e Assessment mode: It is a video contained results can be
tracked (Once a student executes steps properly or
advances beyond a set mark, the slide advances) with
feedback or not.

Method

This research employed a post-test experimental design
underpinned by a 2X2 bacterial model. Collaboration and/or
assessment learning and practice represent the independent
variables, which are classified according to their presence or
absence. The dependent variables included post-test
performance, student attitude and duration of learning
(Mathews, 2014; Abdel Basset, 2011). Four categories of learning
approaches were employed in the creation of E-lessons on LMS: a
learning approach based on practice with hints, collaboration,
instruction and assessment; a learning approach based on
collaboration and practice with hints; a learning approach based
on instruction, collaboration and assessment; and a learning
approach based exclusively on instruction (Mathews, 2014;
Abdel Basset, 2011). Each of these was allocated at random to
the research samples.

Sample Size

A total of 96 students who were enrolled in the level II
computer science program at Buraydah Community College at
Qassim University were included in the research sample.
Although they were divided into four groups, the teaching based
on the course curriculum was collective. The college laboratory
was booked for the duration of the research.

53
Journal of Research in Curriculum, Instruction and Educational Technology




JRCIET Vol. 3, No. 3 July 2017

Procedures

Both verbal announcements and notifications on
Blackboard LMS, a form of online messaging , were given at the
start of the first semester (2015/2016) week to students of the
level III computer science degree who were registered in the
visual programming Cos 211 course. In agreement with the
faculty computer department and the deanship of student affairs
at Qassim University, 10 grades were added to the quarterly
grades for students who took part in the present study. During
the second week of the semester, two E-lessons (variables, data
types, control statements and loops) commenced, and in the
fourth week of the semester the participants were informed of
how they had performed in the two E-lessons on blackboard
LMS. For these E-lessons , each of the four learning approaches
(i.e., instruction, collaboration, practice with hints, and
assessment) was allocated 60 minutes. The E-lessons structure
for the full learning approach is illustrated in Figure 1. The same
procedures were used for each of the four experimental groups
regarding the post-test and attitude survey that was announced
on the Blackboard LMS. Ten participants were chosen to
undertake a formative assessment of the learning approaches.
The slight errors that were uncovered in this evaluation were
addressed before the study was initiated. The evaluation also
showed that the ten participants had an average post-test score
of 17.5 out of the maximum 24 (72.9%).
R
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Figure 1 the plan for learning the E- lessons
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Criterion and Enroute Arrangement

The study sample of the four experimental groups were
divided randomly, and post-test study tools and an attitude
survey were applied. A pre-was also used test to determine prior
knowledge.

Pre-test

The tool used to assess the participants’ subject knowledge
was a set of pre- and post-tests before any instructions were
given to the participants to whom the tests were assigned
randomly within ability blocks. The pre-test comprised 24 MCQs
(multiple choice questions) that covered the relevant course
contents. The pre-test displayed a total mean score of 9.88 or
41%, which showed the inability of the participants regarding
content before they received any directions. A one-way analysis
of variance (ANOVA) revealed that there was not much
difference among the four treatment groups in the pre-test.

Post-test

The 24 MCQs from the pre-test were the same as those on
the post-test. Because the latter was undertaken following a
three-week intermission and in the absence of pre-test feedback,
the post-test results were presumed to be influenced by the pre-
test. A reliability score of 0.80 was established for the post-test.

Attitude Survey

To determine how the use/non-use of a learning object
element affected attitudes towards visual programming, an
attitude survey was conducted among the research groups. The
E-lessons full learning approach comprised three videos, each of
which constituted one element of the learning object. The survey
included 12 questions that were presented on the basis of a 5-
point Likert scale and were intended to determine participants’
perceptions of the learning approaches that underpinned the
object that was employed to develop the E-lessons on LMS. Six
elements of these approaches were compared. A reliability score
of 86 was established for this survey.
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The amount of time that was spent watching the videos for
all four learning approaches and completing the full learning
approach was calculated for every participant.

Data analysis

The data were analysed with one-way ANOVA. A distinct
dependent measurement was employed in the form of the
amount of time that was attributed to the learning approaches
and the analysed data from the 12 survey questions based on the
Likert scale. To determine the participants’ views about whether
the learning objects helped their learning process, Chi-square
tests (items 13-18) were conducted. An analysis of the open-
ended questions 19-20 regarding learning approaches was also
carried out.

Results

Achievement

The post-test had a standard deviation of 3.29 and a mean
score of 18.96 out of 24 items, as shown in Table 2. The highest
mean score (20.14) and standard deviation (2.08) were
associated with the research groups that undertook every one of
the four learning approaches. By contrast, the lowest mean score
(18.36) and standard deviation (3.01) were associated with the
groups that undertook all of the learning approaches apart from
practice with hints. The analysis of the post-test performance
with one-way ANOVA revealed that practice with hints, which
displayed a considerable main effect with a F of 9.54, a degree of
freedom of 1.92, an effect size of n2 equivalent to 0.095 and a
10.32 mean square error. Neither the correlation of collaboration
and/or assessment and practice with hints nor simple
collaboration and/or assessment exhibited a substantial effect.

Table 2. Statistical Measures of Post-test Scores by Treatment

Practice with hints
Yes No Total
Collaboration / assessment 20.14 18.36 19.25
Yes (2.08) (3.01) (2.86)
No 19.03 18.31 18.67
(2.96) (3..76) (3.62)
Total 19.59 18.34 18.96
(2.92) (3.87) (3.29)
Note: Maximum possible post-test score was 24.
56
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Time in learning modes

The amount of time allocated to the learning approaches is
detailed in Table 3. The average duration that the groups
assigned to different learning approaches spent on learning
lessons was 42:24 minutes. The least amount of time (31:32)
spent on learning was associated with the group that only
received instruction. Furthermore, the group that was assigned
collaboration and assessment alongside additional methods
spent 35:48 minutes on learning. The group without practice
with hints but with a range of other learning approaches spent
33:44 minutes on learning.

To determine whether the discrepancy between groups
with and without practice with hints was significant, a 2X2
ANOVA test was applied. The values obtained were 6.68 F, a 92
degree of freedom, an effect size of N2 equivalent to 0.068, and a
mean square error of 57.72. The discrepancy between the groups
with and without collaboration and/or assessment was also
analysed, with values of 3.79 F, 92 degrees of freedom, an effect
size of n2 equivalent to 0.039 and a mean square error of 57.72.

Table 3. The Time Spent in Learning Modes

ractice with hints
Yes No Total
Collaboration / assessment
Yes 42:24 33:44 37:34
No 35:48 31:32 33:40
Total 38:36 32:38 35:37

Note: The table values have been calculated by minutes and
seconds.

Student Attitudes

As shown in Table 4, the highest (4.1) and lowest (3.99)
means derived from the attitudes survey were associated with
the group that received collaboration and/or assessment and the
group that did not, respectively. The overall mean of 4.03
suggested that the E-lessons and related learning approach were
perceived favourably by the participants. The items ‘the video in
the E-lessons helped my learning’ and ‘I would enjoy using other
E-lessons such as this in future courses’ were rated highest
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(4.25) and lowest (3.80), respectively. To determine the impact
of practice on them, the survey items were analysed and revealed
that practice was useful because it consolidated learning.

According to the univariate assessment of every object of
the attitude survey, the item ‘the E-lessons provided enough
opportunity to practice the topic with tips’ was significantly
influenced by practice with hints, as revealed by the values of
4.18 for F (3,92), an 0.05 significance level, a 0.04 impact
coefficient, and a 0.721 mean square error. Meanwhile, the item
‘I knew that I should ask for the guidance of my colleagues and a
professor who was scheduled in any section of the E-lessons ’
was considerably influenced by collaboration and/or
assessment, with values of 4.89 for F (3,92), a significance level
below .05, a 4.04 impact coefficient, and a 2.58 mean square
error. The remaining ten Likert-type items in the attitude survey
did not produce notable results.

To determine the perceived efficacy of the different
learning approaches on the acquisition of learning objects, items
13-18 in the mindset survey were paired for comparison, and the
implications of such pairings were assessed through chi-square
tests. The findings are presented in Table 5, with three results
being particularly notable. The participants believed that the
approaches of practice with hints, assessment, and instruction
were all more useful than collaboration.

The open-ended questions 19 and 20 in the attitude survey
were intended to measure what participants thought to be the
strengths and weaknesses of the E-lessons. The results showed
that 30 participants had a clear preference for videos, whereas 9
and 10 participants preferred practice and ease of use and
accessibility, respectively. The E-lessons duration and repetitive
content were criticised by 11 and 10 of the participants,
respectively.

Discussion
The impact of learning object modes (such as assessment
collaboration, practice with hints, and instruction) on attitudes,
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time in program and achievements is evaluated in this study.
This study was conducted with a sample of students of computer
programming at Buraydah Community College at Qassim
University. Lessons in visual programming (COS 211) on the LMS
were used. The 2 lessons were different based on the absence or
presence of practice with hints and collaboration and/or
assessment.
Table 4. Attitude Scores by Treatment

-_2 - » =
820 § 2 g
o SESE £ W o ofe.g w B
Survey Items Evz8%2 & Egal Eas EvZ Total
EsbEmac_ & ES2C sEs50 SEgEm
So2=85Ta TSSES | §568 | §5o8%
WECSS SR RUEEA | IREA | JRESS
The use of collaboration in E-
lessons was clear to me 412 4.16 4.07 4.09 411
The E-lessons gave me
sufficient time to practice 411 391 4.03 3.72 3.94
the material *
Assessment enabled
understanding of the content 4.08 411 4.06 4.13 4.09

in e- lessons

I knew he could ask for the
support of my colleagues
and a professor scheduled in 4.12 4.18 3.98 4.01 4.07
any section of the E- lessons
*

The practice in the E-lessons

helpgd me learn the content 4.01 4.05 4.19 3.87 4.03
The assessment at the end of
each section helped my 4.07 4.13 4.09 3.89 4.04
learning

The instruction in the E-

lessons helped my learning 4.01 4.16 4.13 4.11 4.10

The video in the E-lessons

helped my learning 4.21 4.3 4.28 4.24 4.25

I learned a lot from these E-

lessons 3.71 4.16 3.98 3.76 3.90

Quality of the E-lessons was

generally satisfactory 4.13 411 4.03 4.1 4.09

These E-lessons are

recommended to other 4.01 4.02 3.89 4.12 4.01

students

I would like to use similar E-

lessons in future courses 3.62 3.91 3.81 3.88 3.80
Total 4.016 4.1 4.04 3.99 4.03

Note: One equals strongly disagree, two equals disagree, three
equals neither agree nor disagree, four equals agree and five
equals strongly agree

* Significance level less than 0.05.
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We can conclude from the results that performance was
significantly affected only by practice with hints, and not by
collaboration and assessment. Indeed, compared with the
research group that did not apply practice with hints, the one
that did displayed higher learning performance. Learners who
used practice not only were capable of undertaking tasks
comparable to those who were evaluated post-test, but they also
attained good results. .Previous studies reported similar results
(e.g. Gagné, Wager, Golas, and Keller, 2005), confirming that
learners are more likely to accomplish the learning goals if they
engage in practice (Martin, Klein and Sullivan, 2007).
Furthermore, it has been argued that practice enables learners to
consolidate newly acquired knowledge (Foshay, Silber and
Stelnicki, 2003) as well as to better understand and retain new
information (Klein, Spector, Grabowski and de la Teja, 2004). On
the other hand, Merrill (2002) contended that it is only when
knowledge and attitudes are embodied in objectives that practice
has efficiency.

Table 5. A Comparison between the Attitude Data for Learning

Mode
= | |3
Which of these two things helped you to learn from |3 g =%
the E-lessons? S| _|.LG E
L2 |5T 22w
Collaboration or practice with hints g 163 ;6'6 10
Collaboration or assessment g Z 32'6 10
Collaboration or instruction % Z 36'0 10
practice with hints or assessment 415037 1 0.5
5(1|5 4
Instruction or practice with hints 4151104 1 0.3
3132 0
. 4 |5 |0.66 0.4
Instruction or assessment 402 |7 1 1
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Once they responded to every practice item, the
participants were provided with hints for validations. Positive
comments were made when the answers were right, and
encouragement was offered when the answers were wrong.
Many authors support the efficiency of this type of tactics
enhance the (Mathews, 2014; Abdel Basset2011).

In the present study, practice with hints had a much
stronger influence on performance than did collaboration and
assessment. This is congruous with what Martin, Klein and
Sullivan (2007) observed, namely, that the use of a more
effective learning object in E-lessons on LMS diminishes the
advantages of less effective learning objects. Although theoretical
models have extended standards for the circumstances of
collaborative skill development by learners, empirical support is
insufficient. Indeed, such anticipations could damage the
learning process in a collaborative context. Collaboration among
learners is shaped by several aspects, including personality
differences and individual traits, group organisation and the type
of task that needs to be undertaken. Some learners prefer to
avoid collaboration and work independently, harbouring distrust
for other group members (Huertas Barros, 2011; Klimkowski,
2006).

The present study employed an e-lesson assessment
procedure that involved determining the capability of learners to
remember steps on their own to apply the same skills and
writing code that was acquired during instruction. The successful
completion of a step or exceeding a number of possible attempts
leds to screen advance. The ranking of steps was comparable to
that of questions. The significance of assessment derives from
the fact that it facilitates skill development through trial and
error and the accumulation of knowledge. However, knowledge
and skill acquisition through instruction without practice is not
sufficient, and does it not promote high learning performance
(Henderson, 2007). E-lessons were favourably received by the
majority of the participants, as suggested by the endorsement of
statements such as ‘e-lesson helped my learning’.
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Several observations can be made regarding the
participants answers in the attitude survey. The absence and/or
presence of the examined learning objects were acknowledged
by the participants. Minimum and maximum approval was cited
by the groups that received the instruction-only learning
approach and the groups that received practice with hints,
respectively. The latter expressed strong agreement with the
statement ‘The E-lessons gave me sufficient time to practice the
material.” Similarly, the group that was given the collaboration
learning approach agreed widely with the statement ‘1 knew he
could ask for the support of my colleagues and a professor
scheduled in any section of the E- lessons.’ Based on these
results, it can be deduced that learners are aware of the absence
of practice and collaboration from E-lessons and that their
performance may consequently suffer.

The efficiency of practice with hints, instruction and
assessment was found to be higher than that of collaboration,
based on the outcome of the paired comparison question.
Whereas for the learning approaches of instruction, practice with
hints and assessment the E-lessons included videos,
collaboration relied only on messages among the learners.
Moreover, although only statistically significant (p = 0.054), the
efficiency of practice with hints was considered to be higher than
instruction and assessment.

The answers from the open-ended questions that were
included in the attitude survey revealed that learners were both
interested in and attentive to hints. Furthermore, the content
was found to be appealing and the progress was uncomplicated.

By contrast to the instruction-only approach, the full
learning approach was considered to be the most time-
consuming, involving a lengthy process of completing the E-
lessons. The former consisted of just one video screen with 40
displays, whereas the latter comprised three video screens with
70 displays.
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Groups that did not receive practice with hints spent less
time working on E-lessons than the groups which did receive it.
Likewise, groups that did not receive collaboration and
assessment finished the E-lessons faster than the groups which
did receive those learning methods. In other words, the duration
of the learning process is increased by collaboration/assessment
and practice with hints. Be that as it may, practice with hints is
the only learning approach that stimulates performance, as
confirmed by this study and many others.

The present study makes a valuable contribution to the
structuring of E-lessons on LMS. In keeping with Martin et al.
(2007), this study has revealed that the formation of student
attitudes and the accomplishment of learning goals depend to an
overwhelming extent on practice with hints. Therefore, E-lessons
should incorporate this approach. The learning approaches of
collaboration and assessment need additional systematic
investigation in a controlled environment of instruction because
this study did not find them to contribute significantly to
learning performance. Furthermore, different variables,
including subject difficulty, student age, and learning motivation,
should be considered in relation to the impact of these
approaches.

Applicability in other Fields

Scholars suggest that micro-learning as exhibited in the
current study has its applications in many academic fields (Vu,
Fredrickson, & Moore, 2017). Micro-learning and its various
modes - as discussed and demonstrated in this study - are
simply a medium of delivering pedagogical content to students,
similar to a blackboard and a teacher giving a lecture. Teachers
of any subject, teaching on any level can develop videos and
presentations, upload them on a micro-learning application like
Blackboard LMS, and students can access and use the content to
aid their learning. The only restriction to the effectiveness of this
setup is the teacher’s ability to develop videos and presentations,
and the students’ ability to use the requisite micro-learning
software
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Conclusion

The current study analyses the impact of the difference in
the learning object modes using video and other multimedia
elements and their impact on the educational process. These
studies should be implemented in courses other than computer
science. Finally, research on learning object modes should be
conducted amongst diverse age-groups. It should be kept in mind
that because this study features college students as subjects,
young learners may show different results for the effects and
assessment in a collaboration practice with hints. To further
explore the use of well-designed E-lessons, research should
continue beyond this the area.
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