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ABSTRACT
Background: Using electronic content (text) requires graphic designs; 
therefore, graphic organization of electronic pages is a necessity. The 
use of Gestalt visual perception laws has emerged as an effective 
principle in content design. This research aimed to investigate the 
use of gestalt visual perception laws in designing electronic pages, 
and determine its effect on learning the first aid skills.
Methods: This was a quasi-experimental study with pretest-
posttest control group design. The experiment was conducted in 
the Educational Sciences Department of Arak University in 2018. 
The participants included 30 students aged 23-25 years. They were 
selected by convenience sampling and randomly assigned to two 
groups. The experimental group learned lessons from electronic 
pages designed using the Gestalt laws, and the control group learned 
from electronic pages designed without following Gestalt laws. Data 
collection was performed using a researcher-made test on first aid. 
For data analysis, descriptive statistics, mean, frequency, standard 
deviation, and covariance analysis were used.
Results: A significant difference was observed between the 
experimental and control groups in terms of applying Gestalt visual 
perception laws in learning the first aid. The mean scores of the 
respective groups were 18.33 and 15.46 for similarity (P=0.001), 
17.86 and 13.26 for proximity (P=0.001), and 19.00 and 16.53 
for continuity (P=0.001). The results of the experimental group 
reflected a positive effect.
Conclusion: The results indicate the significant effects of applying 
Gestalt visual perception laws in electronic content design on the 
learning of first-aid skills. Gestalt Laws have increased interaction 
by organizing the learning content, as well as bringing graphic 
unity to pages and simplifying navigation. Therefore, they have 
improved the learning outcomes.
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Introduction
Serving as a vital life skill in human 

societies, first aid is included in the 
curriculums of schools and educational 
centers (1-3).

With the development of educational 
technologies, applying them to first aid training 
has also been taken into consideration. The 
media, in particular, have an effective role in 
improving education (4).

With the advent of e-learning and the 
widespread recognition of its benefits, it has 
been used to improve the learning of first aid 
concepts and skills (5). E-learning could also 
become a substitute for common education 
and an innovative form of distance learning 
to enhance skills and knowledge (6).

One of the advantages of e-learning 
is greater possibility for communication, 
hence enhanced interaction among learners. 
Multimedia and interactive electronic pages 
are among the major means of communication 
in e-learning; considerable research has been 
done regarding the effects of these methods 
of communication (7). Webpages function 
as hypermedia, and therefore the operators 
care a lot about users’ actions and decisions. 
The efficiency of these pages depends on 
network routing and website ranking; any 
flaws could leave the visitors misguided and 
confused, which is a downright threat to these  
pages (8, 9). 

Therefore, there is a unique aspect to 
electronic pages which distinguishes them 
from videos, photos, and graphics; these 
pages are interactive and dynamic (10). 

If users have difficulty using websites, they 
may avoid them altogether. Website efficiency 
affects user satisfaction (11). Evidence shows 
that people have a much greater inclination 
to utilize user-friendly software products and 
applications (12). 

Since the advent of multimedia, designing 
interfaces for better interaction has been 
considered as a mutual effort for learners, 
educational systems, and learning materials 
(13). 

In view of interaction between users and 
dynamic electronic pages, navigation of 

information is of utmost importance. If users 
cannot easily track the information they need, 
they will not be successful in e-learning. 
Users and audiences not only observe these 
pages but interact with them and navigate 
through the text. Then they start searching 
for content by finding the icon they have 
been looking for. Therefore, cohesion in these 
pages has a huge impact on efficiency (14). 
Evidence shows that facilitated interaction 
with electronic instructional media leads to a 
faster learning process and creates a positive 
attitude towards the media. This interaction 
also helps with content retention (15). 

Navigation in electronic pages helps with 
avoiding misguidedness and saving time. It 
also makes it easier to search for topics and 
use available content. Thus, easier navigation 
has become an important factor in designing 
interfaces for electronic media (16). Users 
and audiences of these types of media have 
always been the center of attention. 

A proper design of electronic pages can set 
the stage for better navigation and interaction. 
Proper cohesion of details on these pages can 
guide the user’s eyes and mind to find the 
desired content (17). 

Tan et al. (18) showed that adjusting users’ 
actions in accordance with electronic page 
design creates a better interaction between 
a computer and its users. When utilizing the 
pages, “recalling navigation” is important. 
Users’ memory plays a significant role in 
accustoming to and detecting symbols and 
symptoms in the real world. Similarly, they 
confront a new design in the virtual world 
that may put their memory at risk and make 
it hard to remember where exactly the located 
content is. Therefore, it is critical to factor in 
the possible effects of recalling navigation. 

Li et al.’s findings (19) revealed the effect 
of designing patterns for navigation in mobile 
phone applications on adults’ navigating 
behavior. They compared content-oriented 
design with menu-oriented design. Their 
study finds the advantages of design patterns 
supported by content as a navigation method 
and suggests several design considerations.

Roupe et al. (20), Lamprecht et al. (21) and 



Shahhosseini SThe Effectiveness of Gestalt Visual Perception Laws in ...

Interdiscip J Virtual Learn Med Sci 2021; Vol. 12, No. 4252 

Castilla et al. (22) also declared navigation 
as an important feature of electronic pages.

In order to improve the navigation of the 
content in the design of electronic pages, the 
pages should be displayed in an appropriate 
composition. This is in view of the fact that 
electronic pages and multimedia are subject to 
visual communication laws; therefore, visual 
design is important in their structures (16).

Readers of various written texts and 
visuals are usually affected by graphic 
design. Organizing texts and modifying their 
composition would simplify the cognitive 
process. Shapes and colors, as the main 
elements in composition, affect the text 
comprehension, in which a difference in the 
geometric construct of the text can change 
its content (23).

Despite the advances in the methods of 
designing electronic media’s interface, the 
relationship between users and content is 
still significant and firmly established (24). 
An integrated approach that includes users, 
content, and form is comprehensive enough 
to guide the design of novel and effective 
interfaces (25, 26).

The main stages in multimedia design 
are media selection, attention design, and 
navigation and integration design. User and 
media interaction still has a prominent place in 
research, and users’ satisfaction is critical (27). 

Kools et al. (28) have shown that by 
graphic organizing, we can understand a 
health education text better. Applying simple 
techniques can improve learning. Also, 
graphic organizing has had a positive impact 
on children with learning disabilities (29). In 
this regard, Ciullo et al.’s review of previous 
studies (30) provides sufficient evidence in 
support of these effects.

One of the important approaches to 
organizing the texts for better comprehension 
is to comply with the “gestalt visual perception 
laws”. Since they were first introduced, 
graphic designers have applied these laws in 
visual organizations (31). 

Wertheimer, Koffka, and Kohler were the 
three German psychologists who founded the 
psychological school of Gestalt in 1920 (32). 

Since then, gestalt laws of visual perception 
have been put to use by visual artists and 
graphic designers (33). Using them reflects 
the psychological dimension of visual 
composition (34).

Accordingly, psychologists have set up 
laws for composing visual elements. These 
laws bring a proper graphic organization 
to the image. The most important laws are 
described as follows (35).

In Similarity law, when there are similar 
shapes or same colors in a frame, we are likely 
to consider them as a unified group (36).

In Closure law, our eyes tend to see 
incomplete shapes and orientations as 
complete; For instance, when we see half of 
a circle in a frame, our eyes see the missing 
half of it (37). 

Proximity is one of the most important 
principles in grouping objects. When objects 
are closely placed, they are seen as a single 
shape (36).

In continuity law, when we put points in a 
direction, our eyes tend to continuously trace 
them as a straight, curved, or wavy line (35). 

In Figure-ground law, the human brain 
tents to see a part of an image as the foreground 
and the other part of it as the background. 
Sometimes foreground and background are 
merged together in a way that cannot be 
specified (38). 

As in other visual presentations, in 
electronic pages, rules of visual perception 
are applied. When designing these pages 
and multimedia, the use of these rules makes 
understanding the pages convenient and 
causes coherence (39). 

Chiu et al. (40) used Gestalt theory to 
investigate the effects of color similarity 
on blurring the boundary of advertisement 
banners on top of webpages and the content 
in those pages. The results showed that this 
similarity between colors of header and 
content leads users to pay more attention 
to the advertisements. They also found that 
color similarity on browsing behavior was 
the same in the congruent and incongruent 
advertisement-webpage content condition.

Hence, navigation is possible when users’ 
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eyes and mind are guided through pages 
with content, and this process is directly 
connected to the systematic design of pages. 
Also, Gestalt visual perception and similarity, 
proximity, and continuity laws can help with 
unity and cohesion in electronic pages (7). 
Similarity, continuity, and proximity can help 
with unifying the content and simplifying 
navigation. Given the limited research on the 
effect of these three elements on learning, the 
aim of this research is to study the effectiveness 
of Gestalt visual perception laws in designing 
electronic pages for learning first aid.

 
Methods
Study Design

This study used a quasi-experimental 
research method employing pretest-posttest 
control group design and was conducted 
according to the 2010 Consolidated Standards 
of Reporting Trials (CONSORT) criteria. 
This study was supervised by the research 
council of Arak University. 

Participants
The participants included 30 female 

students aged 23-25 years, who were selected 
by convenience sampling and assigned 
randomly to two groups. Fifteen subjects 
belonged to the experimental (intervention) 
group and 15 belonged to the control group. 
Each group’s sample size was set at 15.

Eligibility Criteria
None of the students had participated in 

first-aid training courses before. In order for 
each group to be equal, participants with the 
same GPAs were chosen. 

Setting
The statistical population included student 

of the Educational Sciences Department of 
Arak University (Arak, Iran) in 2018-2019.

Intervention
To hold the test, contents related to first-

aid were formed into two different types of 
media consisting of electronic pages. For the 
experimental group, the first type of media 

was prepared using electronic pages following 
similarity, proximity, and continuance laws. 
The second type of media, for the control 
group, was prepared using electronic pages 
without following any of the gestalt visual 
perception laws.

The content was prepared by the Red 
Crescent Youth Organization’s booklets. It 
included eight lessons: poisoning, wounds, 
burns, triage, and bandaging, splinting, 
and displacing the injured. Each part was 
presented in several electronic pages. In the 
first type of media, each page was organized 
using one or more gestalt laws. For similarity 
law, similarities in color, shape, and size were 
used, and in the second type of media, none 
of the gestalt laws were used.

Outcomes
The main outcome was the assessment 

of the participant’s learning level before 
and after the use of electronic pages. Also, 
comparison of two groups’ learning levels 
was the aim. 

Sample Size
The participants were students in the age 

range of 23-25 from the Educational Sciences 
Department of Arak University. A class of 
30 students was selected by convenience 
sampling in order to control the intervening 
variables and was assigned randomly to 
control and intervention groups. The sample 
size based on Seraji et al.’s (41), Ghaffari et al’s 
(42), and Celik’s (43) studies was specified. 

Randomization
Initially, a list of participants was prepared 

and assigned to each person, with a number in 
order of 1 to 30. Then, using Excel software, 
students were divided into two groups. Fifteen 
students were assigned to the intervention 
group and 15 students were assigned to the 
control group.

Statistical Methods
SPSS V26 was conducted to analyze the 

data. In order to compare the scores of pretest 
and posttest taken by each group, the analysis 
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of covariance (ANCOVA) was used. For test 
validity, Content Validity Ratio (CVR) index 
was done by five experts, and the results were 
calculated. The obtained CVR value was 
0/99. For test reliability, a one-week test-
retest was used and the calculated coefficient 
was 0.89. Before holding the covariance test, 
necessary presupposition defaults such as data 
distribution normality (kms test P=0.200), 
homogeneity of the variance) Levene’s Test 
(P=0.385) were set. 

Ethical Considerations 
The research protocol was explained 

to all participants. They were assured that 
participating in the study would be no problem 
for other courses. Also, it was explained 
that there is no obligation to cooperate. 
Everyone participated in this experiment with 
satisfaction and interest.

Stimuli and Procedure
In order to run the test, a researcher-

made questionnaire including 45 questions 
regarding first-aid content was prepared, 
bleeding (4), poisoning (6), burns (4), triage 
(3), bandage (10), splinting (8), and displacing 
the injured (10). The test was comprised of 
four choice-questions.

Each question valued one point and the 
final score was between 1 to 45 points. Each 
question had only a correct answer. The 
score of correct answer was “1”, and for the 
incorrect, the score was “0”. 

First, both the experimental group and 

the control group took the 45-question pre-
test and the results using the analysis of 
variance (ANOVA) showed that there was no 
particular difference between the two groups’ 
knowledge of first-aid.

During eight short sessions, participants 
learned first-aid content with the media 
provided. In each session, each group had 
to learn the first lesson in 10 minutes using 
electronic pages, and then take the test 
immediately. 

The test was also formed into the same 
three parts. Finally, the results of each test 
were compared (Figure 1).

Results
In this research, 30 students were assigned 

to control and experimental groups. The 
results of the pre-test and post-test for learning 
outcome and gestalt laws are presented in 
Table 1. 

Table 1 shows the average score of the 
pre-test taken by both the experimental and 
control groups. The means of the group after 
training with electronic content following 
the gestalt perception laws and training 
without the gestalt laws were different, and 
participants in the experimental group gained 
higher average scores. 

In this study, the analysis of covariance 
(ANCOVA) was used to examine the 
hypotheses of the study.

The results of the ANCOVA test on 
learning first-aid content are presented in 
Table 1.

Figure 1: the progress through the phases of a parallel randomized trial of 2 groups 
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Findings in Table 1 show that there is a 
significant difference between the control 
group and the experimental group whose 
electronic pages were designed following 
the similarity law (P=0.001). Also, there is 
a significant difference between the control 
group and the experimental group whose 
electronic pages were designed following 
the proximity law (P=0.001). Moreover, 
there is a significant difference between the 
control group and the experimental group in 
how their electronic pages were designed, 
following the continuance law (P=0.001). 
Therefore, findings resemble the effects of 
gestalt laws on learning first-aid content. 

Discussion 
This research aimed to analyze the effects 

of gestalt visual perception in designing 
electronic pages on learning first-aid content. 
Since gestalt visual laws are 

important in designing and organizing 
electronic pages (31, 34), during this study, 
electronic pages were designed with gestalt 
visual laws in mind. In this research, 
proximity, similarity, and continuance laws 
were considered. The result of this research 
showed that applying these laws improves 
learning first-aid content. Gestalt laws 
cause a sort of graphic organization. To 
explain this effect, as we know, composition 
makes it easier to understand visual content 
(23). Composition is caused by the proper 

organization of visual elements on the 
page (23, 28, 29). In other words, elements 
which are gathered following the laws cause 
unity and cohesion. (16) This order creates 
several categories in a picture, making it 
faster and easier to find different elements, 
as well as mental coherence. Moreover, in 
electronic pages and e-learning, interaction 
with provided content is important. The user 
takes multiple paths in these pages and non-
linearly makes various choices. Interaction 
was another element that was used in this 
study to design pages. While interacting, 
finding content hierarchy is important. 
Therefore, in designing pages, we attempted 
to create proper navigation by applying 
gestalt laws, and it led to a significant increase 
in interaction between learners and media. 
Since interaction and learning are directly 
related (13, 15, 24), it seems learning first-aid 
in this study was affected by applying gestalt 
visual laws.

Tan et al. (18) also insisted on the effects 
of web pages on increasing interaction 
and improving memory when reading the 
pages. Findings from Li et al. (19) study also 
emphasized the effects of designing patterns 
on navigation. Besides, there are more results 
available to insist on the effects of graphic 
design on navigation (20-22). Applying 
gestalt laws creates pages that are convenient 
for students to use as proper design indirectly 
affects learner’s satisfaction (11). Learners are 

Table 1: Mean and standard deviation and ANCOVA analysis of Gestalt visual perception three 
dimensions of pre-test and post-test experimental and control groups.

Variable Measurement Groups Number Mean Standard 
Deviation

P value

Learning Similarity Pretest Experimental 15 9.20 2.73 0.325
Control 15 8.00 1.73

Posttest Experimental 15 18.33 1.49 0.001
Control 15 15.46 1.76

Proximity Pretest Experimental 15 8.80 2.42 0.462
Control 15 7.93 1.75

Posttest Experimental 15 17.86 1.68 0.001
Control 15 13.26 3.82

Continues Pretest Experimental 15 8.00 2.47 0.667
Control 15 9.00 2.10

Posttest Experimental 15 19.00 1.00 0.001
Control 15 16.53 1.55
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more interested in learning with user-friendly 
software (12). According to the findings, 
these three laws are all effective. Although 
the results showed the effect of gestalt visual 
perception laws, other gestalt laws can be 
examined in future research. Three gestalt 
laws cannot be effective completely when 
there is different use of shapes, colors, and 
filling electronic pages with several visual 
elements. This causes clutter and fails unity. 
Unity is one of the results of following the 
gestalt laws (16). Therefore, trying to present 
unity in electronic pages not only brings a 
sense of attraction and aesthetics, (44) but 
also leads to a proper graphic organization.
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