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ABSTRACT ARTICLE INFORMATION 

Background and Aim: communication technology has had a tremendous impact on 

teaching-learning opportunities in various educational situations, including education; 

Therefore, the aim of the current research is to investigate the comparison of determining 

the effectiveness of traditional and combined education based on the theory of cognitive 

load in high school female students. Methods: This research is included in the group of 

experimental researches in which immediate and delayed pre-test-post-test design was 

used along with the control group. The statistical population of this research is made up 

of all the students of girls' schools of the second period of secondary school in one district 

of Kerman city, with a volume of 7200. According to the size of the population, the 

sample of this research consists of 45 female students in the age group of 18 years who 

were selected by multi-stage cluster sampling method and within each cluster, in a simple 

random manner. And a combination was designed and then implemented on the students 

of the experimental groups, each group of which was 15 people. In order to evaluate the 

effectiveness of these two educational methods, the dependent variable of cognitive load 

was measured in the area of internal and external cognitive load. The instrument for 

measuring these variables was the Pass and Van Merenboer (1994) questionnaire. Data 

analysis was done in quantitative and qualitative sections. Results: The results of the 

research showed that the level of satisfaction of the learners from the combined approach 

is significantly higher than the traditional group (P=0.01 <0.05 and F=1.36). The 

comprehensive students present in the course also expressed more satisfaction with 

blended learning compared to the traditional approach. In the field of learning, the results 

show that the learning rate of the students who participated in the combined training 

course is higher than other courses (p=0.01 < 0.05). Conclusion: Therefore, the 

education of students should be done in a multimedia way and technologies It should be 

updated, and in it, special attention should be paid to the principles of processing and 

cognitive load effects in order to reduce the external cognitive load, maintain the desired 

cognitive load and manage the internal cognitive load, as well as pay special attention to 

the lessons of the learners in order to maximize the efficiency of the students in terms of 

academic progress. 
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Introduction 
With the expansion of new information 

technologies and educational technology of 

communication with others, access to 

information and, in general, all aspects of life 

have undergone a vast transformation, and the 

computer has become an integral part of our 

society. In this regard, the teaching and learning 

course has not been an exception to this rule. The 

development of information and technology has 

caused the educational system to move from its 

traditional process to multimedia and hybrid. 

Therefore, the traditional approaches to learning 

have changed with the advent of the multimedia 

educational system, which in turn has caused 

educators and educational institutions to design 

the desired methods of learning and teaching 

learners in the shortest time, the materials and 

contents they want to a wide number of 

addressees, pupils, students and all learners in the 

matter of education in any direction and field 

(Kian, Abedini, and Zandavanian, 2017). 

Hybrid, virtual education is a thoughtful 

combination of virtual and face-to-face learning 

experiences and teachings. It provides diverse 

conditions through face-to-face and virtual oral 

and written communication in a way that both 

covers the shortcomings of the traditional 

education system and presents the strengths of 

the new approach by responding to the learner's 

needs by consciously choosing face-to-face 

methods and combining them with electronic 

tools (Belens, Vote, & De Wawer, 2018). Along 

with these issues, among the topics that 

educational designers should consider in 

designing lessons and materials, the theory of 

cognitive load aims to present materials that align 

with learners' cognitive capacity. In such a way 

that the design and presentation of lessons are 

compatible with human learning processes in the 

educational system, the use of cognitive load 

theory is an example of this effort in the design 

of the educational process and is based on the 

assumption that communication channels have a 

limited capacity to transmit content and provide 

information. Cognitive load theory has been 

developed based on our knowledge and 

awareness of human cognitive architecture (Abdi 

& Rostami, 2016). 

Today, due to the vast transformation that has 

occurred in education in the world, 

unfortunately, traditional and common methods 

of education are still used in most Iranian 

schools, methods that are teacher-centered and 

student-centered, and grades are the criteria for 

identifying weak and strong students. Using 

computers in various subjects can be considered 

a stimulus for learning. The use of new 

educational technologies at the school level has 

increased students' interest and motivation to 

learn and are involved in learning, which leads to 

faster and better learning (Gholami Chekhand, 

2015). Theories about multimedia learning can 

be placed at different levels. At a basic level, 

psychological theories describe memory systems 

and cognitive processes that explain how 

different types of information are processed and 

how different types of learning occur. Cognitive 

load theory is one of the topics developed in 

educational psychology based on the information 

processing point of view to support the process 

of active data processing in working memory. In 

fact, the main effort of educational designers 

should be to design lessons in a way that is 

compatible with human learning processes. The 

use of cognitive load theory is an example of this 

effort in educational design. Pass et al. first 

presented the cognitive concept at the University 

of NSW in 1950. This theory states that human 

cognitive capacity is limited, and we can process 

a limited number of information units 

simultaneously (Zanganeh, Ponaki, and 

Haghdoost, 2014). 

Blended instruction is a combination of the 

strengths of traditional and electronic education 

methods. It includes all analytical and general 

issues simultaneously, and its supporters believe 

that blended instruction provides more 

satisfactory results than traditional and electronic 

learning. It also causes students to learn this 

integrated method differently and better than in a 

traditional classroom (Javadi & Bagchesara, 

2016). Therefore, based on the studies, using 

only electronic education in schools is 

impossible. Besides, Traditional methods and 

teacher-centered teaching have been criticized 

for years for creating superficial and ephemeral 

learning. Thus, the new paradigm of combined 

education with unique features is replacing. It is 

obvious that considering the advantages of 

traditional education methods and using this 

method alongside modern methods while 

completing the disadvantages will provide the 

possibility of realizing deep and active learning 

(Kaplan & Haenlein, 2016). The need to use the 
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proper method in education is so essential that 

educational science practitioners emphasize the 

importance of using suitable methods in this 

process. Therefore, to increase the efficiency and 

activate the students in the relevant course, which 

increases their skills in creativity and innovation, 

applying the principles of cognitive load theory 

effectively creates a variety of educational 

programs that lead to their academic progress in 

all fields. So that the relevant training leads to the 

creation and increase of desirable cognitive load 

and the reduction of undesirable cognitive load in 

students' learning (Norouzi & Razavi, 2015). 

According to the discussed issues, the current 

research's main question is whether traditional, 

combined (electro-traditional) educational 

methods have a different effect on the attention 

to the role of cognitive load in students. 

Method 
According to the objectives, the current research 

examines and compares the effectiveness of two 

approaches of traditional and combined (electro-

traditional) education on cognitive load theory. 

This research design is an experiment of 

immediate and delayed pre-test-post-test with a 

control group. In this design, the dependent 

variable (cognitive load), before and after the 

implementation of the intervention by 

independent variables (traditional training and 

combined training (electro-traditional), is 

measured in the experimental groups, and its 

results are compared with the control group. The 

statistical population of the intended research 

includes all the girls' school students in the 

second year of high school in the first district of 

Kerman city with a volume of 7200 people. The 

statistical sample size was considered to be 45 

people according to the size of the population and 

the research method. To conduct the screening 

study, the participants were selected using a 

multi-stage cluster sampling method, and within 

each cluster, they were selected randomly. 

Tools 
1. Paas and Van Merriënboer Cognitive Load 

Scale (1994): This scale has 4 items with a nine-

point Likert scale (from very low mental effort to 

very high mental effort). Each material has a 

value load between 1 and 9 cognitive loads with 

questions such as: "How difficult was it for you 

to understand and understand the presented 

material", measuring the cognitive load. The 

reliability of this scale was reported in the study 

of Pass (1992) and Pass van Merriënboer (1994); 

the Cronbach's alpha of this scale was 0.90 and 

0.82, respectively. In Mahboubi et al.'s study 

(2013), the homogeneity of the cognitive scale 

through Cronbach's alpha was 0.86. The test-

retest reliability is reported as 0.86. In the present 

study, the reliability of this questionnaire was 

obtained using Cronbach's alpha of 0.80 and the 

retest reliability of 79%. 

2. The traditional teaching: It was conducted in 

the usual and face-to-face manner. The tools used 

in traditional education were: ordinary 

whiteboards and markers. The traditional 

teaching method was such that the teacher had 

the main role in the teaching process and 

presenting the material to the students. In fact, the 

same common method the teacher teaches them 

is by lecturing and writing on the whiteboard and 

explaining the relevant materials based on the 

cognitive effects and theory. The learners, often 

as listeners of educational materials, are taught in 

a traditional classroom environment face to face. 

The students were trained verbally and visually 

by listening, seeing, and interacting with the 

respective teacher. After the teacher's teaching, 

they answered his questions and did their 

homework, but they did not participate much in 

the teaching and learning process. 

3. Combined teaching (electro-traditional): It 

is a combination of traditional and electronic 

methods. In this method, both the sessions for the 

presentation of educational content and the way 

of presenting the content are held in a 

combination of the traditional and common 

method and the face-to-face, and virtual online 

and offline e-learning method based on the 

theory of cognitive load. In the combined 

teaching method, topics were divided among the 

students with the coordination of the respective 

teacher, and the students carried out the teaching 

process cooperatively with the teacher's help. In 

combined education, unlike the traditional 

method, the teacher was not only a theologian, 

but the students had the main role in the teaching 

process, and the teacher here acted as a guide and 

provided supplementary explanations when 

necessary, pointing out the learners' faults and 

Completing incomplete issues paid. The way of 

presenting the material was also like this, the 

students who were in charge of teaching were 

asked before the class to briefly review the course 

material using electronic tools such as the 

Internet, PowerPoint, through a smart board with 

a pointer, projector (devices audio and visual 

aid), slides and Word, prepare the desired topic 

for the lecture, which will be 5 regular class 

sessions of face-to-face and face-to-face 

meetings between the teacher and the students, 
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teaching and transferring the content with the 

participation and cooperation of the learners and 

the relevant teacher and 5 other sessions, the 

students who taught, in the face-to-face 

electronic way by placing the materials on the 

smart board or electronic education in a virtual 

form at the same time; For your classmates who 

were present in the Shad system, LMS, or class 

groups at the same time, or offline for students 

who were not present in the mentioned systems 

or class groups during the scheduled class time, 

educational content using multimedia tools in the 

form of PowerPoint or they presented a video clip 

with special effects, and asked the rest of the 

students to do their homework in line with the 

desired topic. 

Results 

The results show that in the pre-test phase, the 

averages and standard deviations of the cognitive 

load variable of students in both groups are 

almost the same. However, in the post-test phase 

and follow-up after the implementation of the 

independent variable, there is a big difference 

between the groups. In addition, the findings 

show that the skewness and kurtosis are between 

±2, indicating the variables' favorable condition 

for performing parametric tests. Considering that 

the current research design is of repeated 

measurement type, the repeated measurement 

variance analysis method was used for data 

analysis. The results showed that in the variable 

of cognitive load (P = 0.14 < 0.05, F = 1.36, and 

M-Box = 27.17), the significance level of Box's 

test is higher than 0.05. Therefore, the 

assumption of homogeneity of variance-

covariance matrices has been observed. 

Moreover, in examining the assumption of 

homogeneity, the calculated error variances of 

Levin's test are not less than 0.05 for any of the 

investigated steps. Levine's test calculated for the 

cognitive variable in the pre-test stage (P = 0.72 

< 0.05, 56 and 3F = 0.43), the post-test stage (p = 

0.71 < 0.05, 0.46 56 and 3F), and the follow-up 

phase (P = 0.58 < 0.05, 56 and 3F = 0.65), was 

obtained. 
The results show that the effect of measurement 

time on the behaviors related to cognitive load is 

significant, the product of Pillay and Wilks' 

Lambda, Hotelling, and the largest root test (F = 

338.16, F2, 55, P =0.01), is significant. In the 

interaction between time and group, Pillai's test 

(F = 14.49, F6, 112, P = 0.01), Lambaday-Wilks 

(F = 33.23, F6, 112, F6, 112, P = 0.01), Hotelling 

(18 F = 0.01, P = 0.01, F = 112), and the largest 

root (F = 128.96, F6, 112, P = 0.01) was obtained. 

Therefore, according to the size of F and the level 

of significance, it can be said that this model is 

effective over time and the interaction of time 

and group on the behavior related to cognitive 

load, and the cognitive load of students is 

affected by the intervening variable. Therefore, 

each of the hypotheses will be investigated 

further. The results show that there is a 

significant difference between the two groups of 

traditional education and control in the two 

stages of cognitive load measurement (F = 

114.33, F1,56,P = 0.01). So the average scores of 

the traditional group, combined in post-test and 

follow-up stages, are significantly higher in 

cognitive load variable than the control group 

 
Conclusion 

The present study aimed to determine the 

effectiveness of traditional and combined 

education based on the cognitive load theory in 

female students in the second secondary school 

stage. Therefore, no training without proper 

training design leads to effective learning. On the 

other hand, one of the requirements of 

educational multimedia design is to pay attention 

to the effects of cognitive load and their 

application in the teaching-learning process. The 

cognitive load theory can be used in a wide range 

of learning environments, especially multimedia 

educational environments, because it relates the 

design of educational materials to the principles 

of processing and the effects of cognitive load 

and reduces the cognitive load in learners and 

increases their academic progress. Mayer, 2009). 

The research results on participation and 

interaction in the education process in these 

methods show that each person's learning 

approach is the method of processing received 

information, and each person determines how to 

react to it. Knowing how to process information 

and evaluate learning styles helps learners to step 

in line with the goals of education and strive for 

learning at a broader level. According to the 

findings of Musa Ramezani, Kanani, and Valai 

(2012), four dimensions have been identified in 

the study of learning style; The first dimension is 

related to cognitive processes and is related to the 

connection of the information process to the 

learner, such as: understanding, thinking, 

problem-solving, memorizing and transferring it 

to others, deep processing of information and 

their practical application, which are collected in 

the form of educational multimedia includes. 

Based on the results from the statistical findings 

in the current research, in the traditional 
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education classroom, students are considered 

passive receivers of information, but this does 

not mean that the traditional method lacks any 

value. The traditional teaching method is useful 

for recalling information, but more is needed for 

higher cognitive skills and solving complex 

problems. One of the advantages of this method 

is that it gives a person the ability to learn a large 

amount of information quickly and helps a lot in 

absorbing, reproducing knowledge, and applying 

it in similar situations. However, at the same 

time, it causes a large amount of data to enter the 

memory. The retention power of the learner's 

mind increases and increases the external 

cognitive load to a great extent. 

These results are in agreement with the findings 

of Sarikhani and Zare (2015), Mozhe Avar 

(2016), Belens, Vote and De Waver (2018), 

Kyun, Kalyuga, and Sweller (2013), Nowrozi 

and Razavi (2015), Ajam, Jafarabadi, Mahram 

and Ahanchian. (2012) and Owens and Sweller 

(2008), it is consistent. It can be concluded that 

the combined teaching method allows learners to 

learn the material in depth in a short time and 

interactively according to their characteristics by 

processing the information properly in the 

perceptual and cognitive systems. Moreover, by 

deeply processing the relationship between what 

they have learned and their performance, they 

can apply what they have learned in their 

practical life according to their daily needs. 

Students who participated and trained in 

combined courses perform much better, and their 

average grades are higher. In addition, this 

learning style leads to correcting the input 

information of the learners and causes the teacher 

to convey the information to the students in a way 

that has the least amount of undesirable cognitive 

load while dealing with different learners while 

doing class assignments and teaching different 

subjects. Education should be provided to all 

learners with a favorable and effective cognitive 

load. Because it causes the learners to build their 

knowledge actively, and by combining the 

information with the knowledge they have 

already acquired, they reach a better and more 

practical understanding of the material they are 

learning. According to the analysis of the 

obtained statistical results, all the above findings 

are consistent with the studies of Blens, Vote, 

and De Waver (2018), Ebrahimabadi (2018), and 

Mehboubi, Zare, Fardanesh, and Feizi (2011). It 

confirms them. In sum, According to cognitive 

load theory, since many traditional teaching 

techniques do not take into account the 

limitations of the human cognitive structure 

accurately and correctly, they cannot integrate 

the structure and function of the human cognitive 

system with the principles of educational 

planning. (Schnotz and Kerchner, 2007). The 

main premise of cognitive load theory is an 

educational design based on the characteristics of 

human cognitive structure. This article shows 

that education should take into account the 

limitations of working memory and emphasizes 

the necessity of this article that educational 

techniques should be designed in line with the 

practical principles of the cognitive system (Pas 

et al., 2010). Based on the results of recent 

studies, education based on the cognitive load 

theory should increase the learning results and 

minimize the perceptual and cognitive load. In 

this way, the design of educational environments 

based on the effects of cognitive load, which is 

optimized based on active learning, causes 

students to understand the value of learning and 

trust their abilities to conclude that they can learn 

and progress with acceptable effort (Zanganeh, 

2015). In explaining these findings, it can be said 

that according to the hybrid education approach, 

many traditional and electronic education 

techniques alone do not pay attention to the 

process of applied education accurately and 

correctly and cannot integrate the structure and 

function of the cognitive system of learners with 

the principles of planning multimedia education 

(Omrani Saravi & Hemmati, 2017). 

This article shows that education should take into 

account the limitations of each of the usual 

educational methods and emphasizes the 

necessity of this article that educational 

techniques should be in line with the practical 

principles of a multimedia system that considers 

all the necessary implications for the best 

performance of learners (Sweller, 2010). 
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