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Abstract

Background: Absorb-type activities are informative and inspiring. Such activities stimulate learners to access the updated informa-
tion they need. They have been known as an effective and necessary part to design e-learning content. This study aimed at compar-
ing the effect of e-content designed by absorb-type activities approach with conventional e-content on the learning and retention
of students.
Methods: This was a quasi-experimental study with pre- and posttest, and control group. The study population included third-
grade students at a high school in Tehran. Using convenience sampling technique, 52 students were selected and randomly assigned
into 2 experimental and control groups. The experimental group was trained by e-content, designed by the absorb-type activities
approach, while the control group was trained by e-content designed by conventional methods. The measurement instrument was
expert-made pre-and posttests in physics. The reliability of the pretest and posttest using Cronbach’s alpha coefficient was 0.82 and
0.89, respectively. Experts and physics teachers also confirmed the face and content validity. For data analysis, descriptive (mean
and standard deviation) and inferential statistics (analysis of covariance), and SPSS version 16 software were used.
Results: The study results revealed that the mean difference of learning (17.15 ± 1.15) and retention scores (14.84 ± 2.41) in the ex-
perimental group was significantly different from learning (14.61 ± 1.89) and retention scores (12.92 ± 2.71) in the control group
(learning: P = 0.001; retention: P = 0.008).
Conclusions: According to the results of the study, designing e-learning content with absorb-type activities approach had a positive
effect on increasing learning and retention of students compared to conventional e-content and can be used to enrich e-content.
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1. Background

Along with the advent of information technology, the
process of global development has been rapidly expand-
ing, with a focus on information and knowledge elements.
For more than a decade, this phenomenon has been estab-
lished in the field of education and challenged educational
systems and environments. Given the speed, extension,
and depth of development caused by information technol-
ogy, recognizing the characteristics and informative and
intelligent management of this phenomenon can be one
of the most important strategies of those involved in ed-
ucation in the country and can provide an opportunity
to rebuild the education system and change the teaching-
learning process (1).

One of the most important factors affecting e-learning
is the type of educational content and interaction with stu-
dents (2). The production of e-content is the issue intro-
duced by the expansion of the internet in the educational
environment since the 90s; and in the recent years, pri-
vate companies and many universities have tried to prod-

uct e-content (3). E-learning environment provides various
learning activities to cover a variety of learning styles. To
achieve learning objectives, Horton suggested 3 types of
learning activities to design e-content including absorb-,
do- and connect- type activities. He presented these 3 ap-
proaches with an emphasis on the fact that many of the ac-
tivities that can be done in face- to- face classes can be done
in an e-classroom (4).

In absorb-type activities, learners read, watch, and lis-
ten; in do-type activities, learners do everything such as
exercise, research, and exploration by the gained knowl-
edge; and in connect-type activities, learners are directed
towards the connection of new learning with real life,
job, and previous knowledge. The reason for selecting
absorb-type activities from the 3 main activities to design
e-content is that in most e-learning and in-person courses
a part of education content is provided by a teacher and
teacher-centered activities are used to provide educational
content, which compared to other activities is increased by
an increase in the number of students in the class. How-
ever, studies show that most students’ dissatisfaction with
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e-courses is due to the lack of capability of the instruc-
tor at the presentation, long-term presentation, and inap-
propriately designed content (5). Courses’ teachers also
consider the unsuitable design of educational content as
one of the causes of failure in increasing students’ satisfac-
tion and learning (6). The solutions reported to improve
this problem include teachers’ short-term presentation,
designing according to the principles of presentation, rich
content, and cognitive management of learners and teach-
ers by different methods (7). Absorb-type activities have
been known as the first step to design e-content (4) and
have attracted the focus of instructional designers to the
piece of content provided by the class teacher. Therefore,
such activities seek to increase attention and engagement
of students, and as a result, increase their learning.

Absorb-type activities mainly refer to information and
knowledge and include information and attempt of learn-
ers to extract the concept from information. The learner
may be physically passive but mentally active because
he/she actively understands the processes, makes a hy-
pothesis, and judges the information. In this type of activ-
ity, the learner attracts some of the information provided
by the content. Absorb-type activities will be important
and effective when the learner requires little information
and wants to update and expand his knowledge. These
types of activities can be used to stimulate and motivate
the learners before learning and stabilize the learned con-
tent. These activities consist of 3 main parts: presentation,
reading, and digital storytelling (4).

Presentations prepare clear and organized needed in-
formation with a logical sequence. They look like a confer-
ence in the classroom or are explained by an expert. Pre-
sentations are used to explain and demonstrate the initial
information and stages of activity, model human behav-
ior, and control the process of learning experiences. In a
recorded presentation, the learner can control the speed
of presentation, while in the live presentation, the learner
can ask a question despite the fact that the provider domi-
nates the situation. A variety of common and effective pre-
sentations in class are also common and effective in online
and virtual courses.

Unlike traditional designs in which presentation is
only done using slides, in the design of e-content, other
types of presentations are used which are as follow: (1)
physical presentation, which demonstrates a person per-
forming a series of physical steps such as repairing cor-
rupted tap or hitting the tennis ball; (2) software repre-
sentation, which displays how to use a software by an ex-
pert; (3) informational films, which similar to documen-
tary films, are used to teach, enhance information, and en-
courage people; (4) theater which places people in con-
trived situations such as showing a successful job inter-

view; and (5) dialogues such as interviews, debates, and
panel array are used to reveal important information and
comments (4). Different studies have reported the follow-
ings: cases affecting the design of e-content including giv-
ing the controlling power to the user, allowing to print
texts, providing more examples, combining presentation
with exercise, adding introduction to user familiarity with
the software, and how to move the slides using sublinks for
further enrichment, linking the slides to references, using
multimedia, and the ability to provide user feedback (4, 8,
9). Figure 1 displays an example of a pilot project to enrich
a presentation file.

The second absorb-type activity is to read and use e-
books. Reading is the main core of learning (10). E-learning
can effectively use reading assignments. Through direct-
ing towards an individual or entire documents of the li-
brary, a learner can use papers or properly researched,
organized, and written electronic documents and obtain
valuable information and good ideas by studying them.
In fact, written documents offer information organized in
precise and predictable parts. Despite the challenges, in
the study on reading in virtual space, Nielsen and Pernice
reported that 79% of users scanned texts rather than read-
ing them by viewing headings and summarizing and that
those web users who read the whole text absorbed only 75%
of what they read. Reading on a screen is 25% slower than
reading a printed page, causing more eyestrain and pres-
sure. On the other hand, internet users are active, not pas-
sive. If a glimpse does not demonstrate the information
which they want, they will not spend the time to search
for the information (11). However, Liang showed that those
texts whose learner reads fast, studies, reads accurately,
thinks, compares, rereads, notes, makes references, and
gives feedback, can provide a more active learning experi-
ence than even learning games (12).

Among the features of suitable e-book, the following
factors can be mentioned: the ability to offer multimedia:
underlining important points; annotation; notes; mark-
ing in the book; highlighting the content; capability of
magnification; ability to turn a page rather than scrolling
without page; appropriate appearance; capability of mul-
timedia (audio and video playback and educational films
and animation); capability of double-media (connected to
the master via the Internet); being interactive; and eval-
uating learners (13). In addition, the multimedia factor
is important in increasing user interest in the use of e-
books. Online texts are rarely more than 1000 words. A
good text has between 600 and 700 words (14). Therefore,
a text should be written in a short and rich manner. Dy-
namic verbs such as listen to and look at the text should be
used rather than using static verbs such as hear or see (15).
To motivate reading, these activities can also be combined
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Figure 1. An Example of Enriching a Presentation File (4)

with other activities such as games or simulations. Table 1
demonstrates an example of these combinations.

One of the most important absorb-type activities is dig-
ital storytelling, which is an emerging field of higher edu-
cation. The courses based on this method have been pre-
sented in the fields of communication and creative writ-
ing programs at a number of universities including Uni-
versity of California-Berkeley, University of Minnesota, and
Empire State College (16). Moreover, the capacity of digi-
tal storytelling is beyond the field of communications and
media studies and has been used in other fields including
history, management, and trade (17), knowledge manage-
ment (18), community planning (19), medicine, and health
(20). Storytelling activities are associated with individual
experiences and make information real and personal (21).

Several researchers have investigated various aspects
of absorb-type activities. Suwardy et al. (22) used digital
storytelling to engage students in learning. The results
showed that using digital stories could be a suitable teach-
ing method to help conceptualize in the field of business
and have a positive impact on helping decision-making in
students. Shelton et al. (23) performed digital storytelling
in a consolidated period at a University. The results re-
vealed that digital storytelling could interactively protect
engagement and scaffold learning and increase learning,
while it did not increase accountability. Stirling and Birt
(24) conducted a study to evaluate the use of e-books en-
riched with multimedia and traditional methods in teach-
ing cardiology anatomy. The preliminary results showed
no significant difference in students’ scores at the end of
the course for using e-books. However, through the ini-
tial interaction with multimedia content and its contin-

uation, the interaction of students’ efficiency in the final
test was increased. In fact, the positive role of e-books en-
riched with multimedia was confirmed compared to con-
ventional methods in this study. By reviewing the presen-
tations made in the area of e-learning at Latvia University
of Agriculture, Paulins et al. (9) concluded that the pre-
sentations used the principles of design and multimedia
could transfer e-materials to learners, with the lowest cog-
nition compared to the face-to-face classes. However, they
reported that presentations, not the used principles, had
more cognitive load on learners than face- to- face classes.

Despite the studies on the effect of 3 types of activi-
ties including storytelling, presentation, and reading, few
studies have examined the combination of these 3 activ-
ities (25). On the other hand, the effect of content and
instructor on the success of e-learning has been reported
more than student and virtual system (26). Thus, content
can be considered as one of the effective factors in the field
of e-learning. Moreover, most studies have reported the ef-
fect of any kinds of absorb-type activities compared to face-
to- face education, while due to the increase in demand
for e-learning courses and the need for higher quality in
e-content design, evaluating and comparing the types of
e-content design is of importance. Researchers found no
study on comparing the content designed by absorb-type
activities approach with other kinds of designs until the
end of the investigation and writing of this study. There-
fore, the main question is whether e-content designed by
absorb-type activities approach can have a greater impact
on students’ learning and retention compared to common
e-content.
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Table 1. Combining Reading with a Variety of Other Activities

Activities How to Motivate to Read

Game Reviewing tests of facts, principles, and concepts from the read text

Simulation of software The need to search for details on manual or online help

Images table game Searching text for revealing the content interested in learner

2. Methods

This was a quasi-experimental study, with pre- and
posttest and a control group. The study population in-
cluded all third-grade students of a high school in the city
of Tehran who were enrolled in the academic year of 2015
- 2016. A high school in Tehran was selected using conve-
nience sampling method, and the students were randomly
assigned into 2 experimental and control groups. Factors
such as the type, method, and complexity of design, time,
and location constraints, and previous studies are impor-
tant when considering sample size and the minimal num-
ber in each group in causal-comparative and experimen-
tal studies is 15 (27). Because this study was experimental,
the sample size considered for each of the experimental
and control groups was 26, and the total size of the sam-
ple was 52 individuals. Then, learning pretest was taken
from them. To teach and prepare the content, magnetics
theme of physics was selected, and e-content with absorb-
type activities approach was designed and performed for
the experimental group. In each session, the teacher first
explained the contents using presentation in accordance
with the lesson plan. The main points of how to design
and do various activities were done at this stage. Subslides,
physical, and laboratory presentations were used to imple-
ment magnetic forces, showing the same process in the
virtual laboratory software. Then, a part of the documen-
tary was shown to the students. Due to the limitation of
the internet speed, the films were loaded on Aparat video
sharing site, and its link was given to students. To receive
feedback and solve the problems, students and teachers
began to discuss the issue. In the second part of the class,
the teacher recounted the concept in the form of a story
position previously designed for students; and in the next
sessions, the students tried to produce the story. Stories
were on authentic or imagined situations in which people
needed to solve their problems using magnetic forces. Two
stories were designed by the teacher and 2 by the students.
In each session, 2 resources including the main resources
(i.e., textbooks and electronic monographs, supplement
resources previously prepared as a book, e-articles, and
links to the related web sites) were introduced.

In the control group, a common educational content

was selected from e-contents on Roshd website (28) The
content was designed according to the textbook in a way
that its text was displayed and some of its images were dis-
played in an animation. Students were asked to read each
page, turn to the next page, and at the end of each section,
a multiple-choice test was given to them.

After completing 6 sessions, the first posttest (learn-
ing) was taken from both groups and 3 weeks later, the sec-
ond posttest (retention) was administered on both groups.
The data which were collected using SPSS version 16 under-
went analysis.

In this study, 2 instruments of learning and retention
tests made up of the magnetic issue. Pre- and posttest
of learning and retention were designed with 20 objec-
tive multiple-choice questions. A positive score was allo-
cated to each correct answer and a negative score to every
3 wrong answers to reduce the chance of guessing the an-
swers. The final score was calculated using the lowest and
highest scores, and the cut points were determined as 0,
20, and 10, respectively. To ensure reliability, the test was
given to 4 experts in the field. The specialty of 2 experts was
electronics and physics. The face and content validity was
confirmed as well. To measure the reliability of the tests,
the learning test was performed for fourth-grade students
passing this course, and the reliability of learning pre- and
posttest with Cronbach’s alpha coefficient was obtained as
0.82 and 0.89, respectively. The reliability of retention test
was also obtained as 0.76 in the fourth-grade students. Af-
ter data collection, descriptive and inferential statistical
methods were used for data analysis. Mean and standard
deviation were used for descriptive statistics, and analysis
of covariance was used to examine the hypotheses of the
study using inferential statistics. Inclusion criterion was
studying at the third grade of high school in the third Ed-
ucation district of Tehran, and exclusion criterion was vio-
lation of the inclusion criteria.

Given the ethical considerations observed in this study,
all participants in the experimental and control groups
were included in the study with full knowledge and con-
sent. Because the students were younger than 18, their par-
ents were informed of the activities and implementation
of the study and provided their consent. The demographic
information was confidential, and a specific code was des-
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ignated for each student for the future uses of the data.

3. Results

The participants in the study were all male third grade
high school students with an average age of 16.76 ± 0.23.
The results of this study were first provided by comparing
the scores at pre- and posttest; then, the hypotheses related
to the learning and retention were evaluated in 2 parts.

The scores of the pretest, first posttest (learning), and
second posttest (retention) for each group are displayed in
Table 2.

Based on the results demonstrated in Table 2, in the
experimental group, the mean scores of pretest, first
posttest, and second posttest were 1.87 ± 6.07 with min-
imum 1 and maximum 10, 1.15 ± 17.5 with minimum 13
and maximum 20, and 2.41 ± 1484 with minimum 7 and
maximum 19, respectively. In the control group, the mean
scores of pretest, first posttest, and second posttest were
1.65 ± 5.61 with minimum 2 and maximum 9, 1.89 ± 14.61
with minimum 12 and maximum 18, and 2.71 ± 12.92 with
minimum of 4 and maximum 17.

In the response to the first hypothesis of the study,
which was e-content designed by absorb-type activities ap-
proach, this method had more effect on student learn-
ing compared with the conventional e-contents. Consid-
ering the plan of the present study, which was of pre- and
posttest type, the analysis of covariance was used to ana-
lyze data and control the effect of the pretest. The assump-
tions in the analysis of covariance (homogeneity of vari-
ances, normality, and equality of slope of regression lines)
were assessed and confirmed. The results of analysis of co-
variance in relation to the first hypothesis have been re-
ported in Table 3.

As demonstrated in Table 3, a significant difference
was obtained among posttest mean scores after removing
the effect of pretest, therefore, according to the obtained
amount of F (33.62), it can be stated that e-content designed
by absorb-type activities approach has significantly more
effect on students’ learning compared to conventional e-
content.

Table 4 displays the response to the second hypothesis
of the study, which is e-content designed by absorb-type ac-
tivities approach, demonstrating more effect on students’
retention compared with the conventional e-contents.

As presented in Table 4, a significant difference was ob-
served among mean retention scores after removing the
effect of pretest. Thus, according to the obtained amount
of F (7.74), with 95% confidence, it can be stated that e-
content designed by absorb-type activities approach has
significantly more effect on students’ retention compared
with conventional e-content.

4. Discussion and Conclusion

The present study aimed at investigating the effect of
standardizing e-learning content based on absorb-type ac-
tivities approach on learning and retention of students.
Absorb-type activities include presentations, reading, and
storytelling. These activities are used when students’ expe-
rience is limited to the subject and teacher’s explanation
is required. To investigate the study hypotheses, learning
and retention of students trained by e-content, designed
based on absorb-type activities approach, were evaluated
in comparison to those of students who were educated by
conventional e-content. The obtained results revealed a
significant difference between learning and retention of
students educated by absorb-type activities approach in
the experimental group and those educated by conven-
tional e-content in the control group. The results of the
present study are consistent with those of the study by San-
dars et al. in which they showed that digital storytelling
could increase the involvement of first year medical stu-
dents with content, and consequently having a positive ef-
fect on their learning (29). Suwardy et al. and Shelton et
al. also reported the positive impact of storytelling (22,
24). The results of the present study were consistent with
those of the study by Paulins et al. who reported the pos-
itive effect of enriched presentations (9). Our results are
also consistent with those of the study by Amutha who re-
ported the positive impact on e-learning content on first
year university students’ learning in the subject of science
(30). However, our results are inconsistent with those of
the study by McFall who observed no significant difference
in the learning of students who used e- and printed books
(31). Also, the results of the study by Gregory indicated
that the students prefer to use printed books rather than e-
books (32). However, Nasri et al. reported that the learning
and interest of those students who used e-books were more
than those who used printed books; and by examining the
conducted studies, they found the reasons for the lack of ef-
fect or negative affect cases, which were as follow: the habit
of using printed books, the lack of skills in using related
software and hardware, not having the required standards
in e-books, and only scanning printed books (13).

The analysis of the results of the first hypothesis
showed that e-content designed based on absorb-type ac-
tivities approach was more effective on students’ learn-
ing compared to the conventional e-content. The most
important factor of this effectiveness was to involve stu-
dents with e-content. In the learning content designed
with these activities, students read, listen, and watch. In
these activities, students think, select, combine, judge, and
process information. In fact, in such activities the learners
go out of passivity and become active in the learning pro-
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Table 2. Descriptive Indexes of the First Posttest (learning) and Second Posttest (Retention) for Each Group

Statistical Description of Groups Group Mean S.D. No.

Pretest
Experimental 6.07 1.87 26

Control 5.61 1.65 26

Posttest (learning)
Experimental 17.15 1.15 26

Control 14.61 1.89 26

Posttest (retention)
Experimental 14.84 2.41 26

Control 12.92 1.71 26

Table 3. Analysis of Covariance

Variables Sum of Squares Degree of Freedom Mean Square F Level of Significance

Pretest 17.90 1 17.90 8.30 0.006

Group 17.48 1 17.48 33.62 0.001

Error 105.63 49 2.15

Total 13328 51

Table 4. Analysis of Covariance

Variables Sum of Squares Degree of Freedom Mean Square F Level of Significance

Pretest 157.07 1 157.07 44.71 0.001

Group 27.22 1 27.22 7.74 0.008

Error 172.15 49 3.51

Total 10402 51

cess through techniques such as providing feedback, shar-
ing stories, and engaging in content production. The possi-
bility to control teaching processes by learners and go back
for teaching again adjusted the learning rate according to
the needs of each learner.

The analysis of the second hypothesis showed that e-
content designed based on absorb-type activities approach
affected students’ retention more compared to conven-
tional e-content. Absorb-type activities recall past learning
and transfer deeper learning through enhancing e-content
by more examples and exercises. In addition, providing ad-
ditional resources for each subject matter leads to creating
an atmosphere of personalized learning content to help
learners in their favorite subjects beyond the curriculum
and leads to deeper learning.

The innovation of this study can add to the results of
previous studies including the investigation of standard-
ization of e-content and its effect on conventional content
in e-learning rather than face- to- face learning. The study
was conducted in such a way that both experimental and
control groups were trained in the e-learning environment

with a subject matter, but with content designed in stan-
dard and conventional methods. Standards are of high im-
portance in maintaining quality, gaining the trust of stu-
dents and service providers, and integrating various activi-
ties and actions; they are a critical component of any indus-
try and technology. By providing a set of common frame-
works and general guidelines, standards include guide-
lines for achieving the objectives such as improving the
quality, interoperability, integration, and reuse of the ed-
ucational contents. Although standards create limitations
for manufacturers and developers, the necessary consider-
ations for updating them cause rapid growth and increase
the speed (33).

The small statistical sample and caution in generaliz-
ing the results to students in other educational levels and
cities were the limitations of this study. Due to the lack
of preparation of most schools, with respect to software
and hardware, to implement e-learning courses, the con-
venience sampling method was selected, so it would be
possible to affect the extension of the results. This study
was conducted exclusively on a lesson topic in the field of
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physics. Therefore, it is recommended to evaluate the ef-
fect of absorb-type activities on different subjects such as
humanities or natural sciences in future studies.

This study investigated one of the new approaches to
design e-content in e-learning. This approach is suitable to
new and text-based subjects on which users have fewer ex-
perience and need to be taught by a teacher. This approach
is indeed one of the 3 approaches to design e-content.
Therefore, it is recommended that future studies examine
the 2 other approaches, i.e., do- and connect-type activi-
ties. E-content would have the best result and effect when
the three design approaches based on absorb-, do-, and
connect- type activities have been used.
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