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This study examines the potential effect of E-mind mapping on the development of reading 

comprehension sub-skills among seventh grade students in Jordan. To achieve the aim, a quasi-

experimental pretest-posttest design was used. The experimental group consisted of 25 students who 

were taught reading texts by using electronic mind maps, and the control group consisting of 25 students 

was taught by following the teacher’ s guidebook. A pre-post reading comprehension test was 

developed. The results revealed significant differences in favor of the experimental group. Students in 

the E-mind mapping group outperformed the control group in their overall reading comprehension as 

well as in the reading comprehension sub-skills. Identifying the critical idea is the most developed sub-

skill, and the least developed sub-skill was identifying cause and effect sub-skill.  

Keywords: Reading Comprehension, Reading Comprehension Sub-Skills, E-Mind Mapping, EFL. 

Introduction and theoretical background 
Since reading plays a central role in our working, social, and educational lives, it can improve the 

overall language proficiency (Snow et al. 1998). Reading enables students to become lifelong literates as 

it embraces a means for learning in general and a means for language learning, in particular. Hence, the 

importance of reading is seen to assist students to understand the meanings in a given text. Additionally, 

reading is strongly needed for students as it enables them to further enhance their English proficiency in 

other language skills: listening, speaking, and writing. In this regard, Thompkins (2010) defined reading 

as a complicated process to understand written text besides interpreting the intended meanings of the 

content in a correct way. .  

Comprehension is considered the ultimate goal of reading. It is defined by the National Reading 

Panel report (2000) as an understanding and interpreting of the information within a text. The report 

stated that comprehension is simply about the construction of meaning more than about remembering. 

Reading involves different cognitive actions. It is an active process of thinking and includes interpreting 

information through making use and retrieving of prior knowledge and beliefs, using the writer's 
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organizational plan to think about information, and then making inferences on what the writer intends to 

tell or say (Heilman et al., 2002).  

Most researchers agree that reading comprehension is not only identifying words meanings, or even 

understanding each word (e.g., Carter & Mc Cathy, 1988; Kintsch 1998). Instead, it is the process of 

building up a mental representation of text; this process requires integration across various sources of 

information, from lexical features to knowledge concerning events in the world (e.g., Garnham 2001; 

Kintsch 1998).  

Barrett (1972) developed a taxonomy of reading comprehension. This taxonomy provides ordered 

categories of reading comprehension, namely: literal, reorganization, inferential, evaluation, and 

appreciation. Recently, this was confirmed by Davis (2015), who described reading comprehension as an 

understanding of what we know, which the result of three levels of skills is starting from surface to deep 

comprehension. Each level reveals a level of understanding and imposes different cognitive demands. 

When readers read, a text they can understand it on different levels; deep, literal, inferential, and 

evaluative comprehension. The deep comprehension takes place when all other levels have been 

considered. The literal comprehension is the purest form of comprehension and occurs when a learner 

knows what they can see and hear. It mainly involves an understanding of the overall meaning of a 

written passage. This involves a sequence of thoughts selected by the author, the definition of items, the 

context of the writing, and the main idea and sub-ideas of the passage. The details should be stated clearly 

to be recognized by readers. 

Mainly, literal understanding is a step to the other advanced comprehension skills (Alonzo, 

Basaraba, Gerald, Paul & Tindal 2009). Thus, without passing the first level, readers may struggle in the 

next advanced level. This reveals that the relationship between levels is interdependent and confirms the 

importance of the first literal level, which leads to the other advanced levels.  

Teachers can pick suitable strategies to promote each level of reading comprehension (Davis 2015). 

Research identified six strategies that enhance readers' comprehension; these are predicting what will 

happen in a text, activating prior knowledge, relating personal experience, asking questions while reading, 

drawing a picture in the mind of the readers of what is being read, monitoring or checking for 

understanding while reading, summarizing or retelling and drawing inferences. 

One of the techniques that may help in reading comprehension skills is mind mapping. The learner 

switches the written text into a visual map to demonstrate the relationships among the main text ideas and 

its sub-ideas to integrate the new information to his/her prior knowledge (Dara 2010). Cleveland (2005) 

advised teachers to help students create graphic organizers to review essential details as well as 

visualizing them to have a visual network to link details to retrieve them when they want to retrieve. 

In an attempt to solve EFL students' reading comprehension problems, mind mapping integrated 

with technology (E-mind mapping) is suggested, which may improve students' reading comprehension. E-

mind mapping supplies the brain with the necessary triggers to excite recalling of the subject. It also 

allows for more detailed notes on the branches. Mind mapping is considered as a useful aid of 

visualization, reflecting the structure of our brain (Buzan 1984). Buzan (1984) stated that it is working 
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harmoniously with how the human brain processes the information. Buran and Filyukov (2015) asserted 

that mind mapping assists students to organize the tasks, solve problems, brainstorm creative ideas, take 

notes, enhance their reading comprehension skills, and prepare presentations.  

The students need to use both hemispheres in balance:  the left brain and right brain. The brain as a 

whole is needed to be used by students to learn appropriately and meaningfully. The right hemisphere is 

for creativity, colors, and pictorial items. The left side is for logic. Mind mapping comes up to combine 

both. It stimulates the brain by appealing to both the creative and logical side of the brain (Putri, Sutopo, 

and Bharati 2017). According to Buzan (2000), mind mapping stimulates both sides and uses visuals 

reminder and sensory into a pattern from the ideas which are related. Consequently, electronic mind maps 

can meet learning styles because of their features that meet learners' needs. E-Mind mapping organizes 

information in a hierarchical format; it stretches branches from a main central idea by specific 

association. It is a radiating graph composed of a central idea and several branches. 

In the cognitive psychology approach, information processing theory states that the more profound 

the information we receive through senses, the longer it will stay in our memory (Wang & Dostal 2018). 

Thus, E-mind mapping, which provides multimedia, may help learners recall and retrieve information. 

The act of making associations between bits of knowledge helps to facilitate their recognition and storage 

in the memory. Additionally, the mind map organizes information well. It always stretches out branches 

from a central main idea, and sub-central ideas are orderly structured around the central main idea. 

Organized information improves memory because items are linked to one another systematically. 

Recalling one item prompts the recall of the items linked to it. Toi (2009) found that mind maps helped 

children recall words more effectively than using lists and improving memory of up to 32%. Also, mind 

maps can be used for various goals and in the different stages of the language classroom. Mind mapping 

is one of the strategies that allow students to summarize the most vital information in a given text in mind 

maps (Buzan & Buzan 1995).  

One of the theories which support the importance of technology is the information processing theory 

of cognitive development (Pollack 2005). The theory demonstrates that humans process the information 

they receive, rather than responding to stimuli. This view equates the mind to a computer, which is 

responsible for analyzing received information. This model proposes that information is processed and 

stored in three stages; receiving information through a sensory register, working memory for 

manipulating received information, and long term memory for holding information can be used in the 

future. The main focus of information processing is memory. 

E-mind mapping helps learners present the overall topic, increase student's involvement, and place 

thoughts down easily and quickly (Dominik 2014). Using E-mind mapping gives teachers the ability and 

freedom to express ideas and show interrelationships between concepts and content visually in a network 

rather than in linear structures that help learners to remember (Ruffini 2008). It is stated that traditional 

(paper-based) concept mapping is valid for teaching and learning, whereas electronic concept maps have 

some advantages: they can be archived, transported, saved for later on editing, and easily copied, 
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exported, and organized (Cañas & Novak 2007). Dominik (2014) stated that there are many benefits to E-

mind mappings, such as easiness, warming up, quickness, summarizing, creativity, and outlining.  

Thus, the researchers chose integrating technology with mind mapping because it supports the idea 

of storing and retrieving information into long term memory, which is the ultimate goal of teachers. The 

researchers adopted E-mind mapping to teach reading comprehension, especially the literal level, because 

of its crucial role.  

E-mind mapping may be effective in developing Jordanian students’ reading comprehension. As a 

result, varying instructional strategies may meet students’ learning needs and preferences. This study aims 

to investigate the effect of using E-mind-mapping on Jordanian EFL female 7th grade students' reading 

comprehension in Um Atya Al-Ansaria Basic School for Girls in Mafraq at Jordan. This study aims at 

answering the following question: Are there any statistically significant differences (α = 0.05) in 

students’ reading comprehension and reading comprehension sub-skills namely; identifying cause and 

effect, identifying key ideas, sequencing, locating facts and outlining that are attributed to the teaching 

strategy of (E-mind mapping vs. the conventional)? 

Statement of the problem 
Based on the researchers’ experience in teaching English language as a foreign language for many  

years as well as in supervision, it is noticed that Jordanian EFL learners are weak in reading skills and are 

unable to understand reading texts. Consequently, reading comprehension is one of the assessment 

components that students are generally weak in. It was noticed that teachers complain about the weakness 

of students in reading comprehension. This may be attributed to teaching methodology, lack of target 

language environment, and learners' lack of motivation and to the fact that some techniques used in the 

classroom are not exciting and ineffective (Rabab’ah 2002; Murtaga 2006).  

Literature Review 
Chang et.  (2002) investigated the effects of mind mapping strategies (map correction, scaffold 

fading, and map generation) on students' text comprehension and summarization abilities. The study 

participants were 126 5th grade students from four classes in an elementary school in Taiwan. The four 

classes were randomly assigned into three experimental groups and one control group. The experimental 

results showed that the map-correction method enhanced text comprehension and summarization abilities 

and that the scaffold-fading method facilitated students' summarization ability. 

Saqqa (2006) examined the effect of computer-assisted mind mapping and brainstorming strategies 

on Jordanian tenth-grade students' reading comprehension and to write in English. The study participants 

consisted of 103 students who were distributed into three groups: two experimental and one control. The 

groups were chosen randomly from the four sections of the 10th grade. The results showed that the two 

strategies of brainstorming and mind mapping assisted by the computer were useful in developing 

students' reading comprehension. 

Ambarwanti (2013) investigated the effect of mind mapping on the reading comprehension ability of 

eighth-grade students Negeri 9 Yogyakarta in the academic year of 2012/2013. The study involved 70 
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students from two groups, Class B (n=34 students) as the experimental group and Class A (n=36 students) 

as the control group. Pretest-posttests were used. The research results showed that there is a significant 

difference in reading comprehension ability between the students who are taught using mind mapping 

techniques and those who are taught using a conventional technique. It can be seen from the mean score 

in the post-test of the experimental class and the control class. 

Pothitha (2014) investigated the development of English reading comprehension by using concept 

maps and examined students' attitudes towards it. The researcher developed rubrics, comprehension tests, 

and interviews. The sample was 18 students in the 10th grade of Demonstration School (Suksasart) in the 

second semester, the academic year 2010. The main findings showed that the percentage of retelling and 

comprehension increased. The student stated that concept maps helped them understand English reading 

better. It was respectively concluded that the use of concept maps could enhance the students' English 

reading comprehension. 

Sevakumaran et al.  (2016) examined students' perceptions of using Mindomo, a digital mind 

mapping in the reading lessons. A questionnaire with both quantitative and qualitative items was used. 

The 30 participants that responded were Year 6 students from a school in Banting, Selangor. The findings 

showed that most of the students opted to use Mindomo during their reading lessons as it helps 

comprehend the texts read. The students also feel encouraged to read more written texts and find the 

lessons using Mindomo as enjoyable and interactive. 

Mohaidat (2018) examined the effect of using digital mind mapping on the development of reading 

comprehension among  ninth grade students in Jordan. The participants consisted of two ninth-grade 

sections from two public schools in Jordan. Each section consisted of 30 students. Then the two sections 

were assigned randomly to an experimental group and a control group. The experimental group was 

taught by using electronic mind mapping strategy, while the control group was taught using the 

conventional method. The study data were collected using a reading comprehension test administered for 

both groups as a pretest and post-test. The findings showed that the electronic mind mapping helped 

students speed up their learning process and find knowledge faster by drawing out a diagram that 

illustrates the basic concept of the central and sub-ideas. Electric mind maps have proven their 

effectiveness in activating memory, raising the level of understanding of reading texts, and increasing 

their efficiency in organizing ideas and presenting them to others. 

Concluding remarks 
The literature  review above shows that either mind mapping or E-mind mapping has  proved its 

effectiveness on improving  EFL learners’ reading comprehension (e.g., Chang, Sung and Chen 2002; 

Saqqa, 2006; Ambarwanti, 2013; Pothitha, 2014; Sevakumaran et al. 2016). It was stated that mind 

mapping in general and E-mind mapping, in particular, are beneficial because it is attractive visually, 

providing the visualization of information that might be considered a vital strategy to develop students’ 

reading comprehension; it helps in generating ideas, taking notes, developing ideas, and promoting 

memory (Buzan 2000). E-mind mapping, in particular, was assured that it motivated students to read 
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more written texts and it is more enjoyable and interactive, it proved its effectiveness in activating 

memory, raising the level of understanding of reading texts, and increasing their efficiency in organizing 

ideas and presenting them to others (Saqqa 2006; Sevakumaran et al. 2016; Mohaidat 2018). 

Nevertheless, none of the reviewed researches has examined the effect of mind mapping either 

paper-based or electronic on a specific level of reading comprehension. This study focused specifically on 

the literal level and its sub-skills, identifying cause and effect, identifying key ideas, sequencing, locating 

facts, and outlining. All reviewed studies were conducted in a different context. Therefore, it is expected 

that the results of this study may fill this gap in related literature. The studies that integrate mind mapping 

with the technology used different software, Saqqa (2006) used a computer but she did not mention the 

name of the software, Sevakumaran et al.  (2016) used mindomo software; Mohaidat (2018) used IMind 

Map software. All of these software are used for adult learners; they do not have the same options that the 

software that researchers used Kidspiration; it can be used for basic stages. 

The similarity of the reviewed study with researchers’ study is that they used the same independent 

variables: mind mapping and E-mind mapping and the same dependent variable reading comprehension. 

The main difference is that all reviewed studies examined reading comprehension in general, this study 

investigated one level of reading comprehension, which is the literal level considered the stepping stone 

of the other higher level. Research on E-mind mapping, which integrated Kidspiration as a technological 

tool, is limited to the researchers' best knowledge. Only Sevakumaran et al. (2016), Saqqa (2006), and 

Mohaidat's (2018) studies used E-mind mapping as an independent variable. some of the reviewed studies 

focused on the effectiveness of the mind mapping itself without integrating it with the technology tool. 

More specifically, Pothitha (2014), Ambarwanti (2013), Chang, Sung, and Chen (2002) are not consistent 

with the researcher’s study because they neither use electronic mind mapping nor focus on a specific level 

of reading comprehension. This study investigated the literal level and sub-skills, such as identifying 

cause and effect, identifying key ideas, sequencing, locating facts, and outlining. Because of focusing on 

a specific level, this makes the study more accurate. 

Method 
To achieve the aim of this study, a quasi-experimental pretest-posttest design was used and 

administered to  one experimental and one control group. The independent variable is the teaching 

method. It has two levels: the E-mind mapping vs. the conventional. The dependent variable is the 

students’ reading comprehension with references to its sub-skills:  identifying cause and effect, 

identifying key ideas, sequencing, locating facts, and outlining.  

Participants 
The study was conducted in the second semester of the academic year 2018/2019. The study sample 

consisted of grade-seventh female students from UM Ateya Al-Ansaria Basic School for Girls in Qasabat 

Mafraq Directorate of Education in the northern region of Jordan. The school had two sections of 

seventh-grade classes, totaling (50), randomly assigned to the experimental and control groups. Each 

group consisted of (25) students. The average age of students was 13 years old.  
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Students in the selected classes come from almost equivalent socioeconomic status. Most Students 

studied for more than 6 years from the first grade to 6th grade in the same school. The experimental group 

(n=25) was taught texts of modules 5 and 4 of Action Pack7 via E-mind mappings, whereas the control 

group (n=25) was taught the same texts based on the teacher guidebook’s procedures. The treatment 

lasted for 7 weeks. 

Instrument 
Barrett (1972) developed a taxonomy of reading comprehension. This taxonomy provides ordered 

categories of reading comprehension, namely: literal, reorganization, inferential, evaluation, and 

appreciation. This study mainly focused on the literal level of reading comprehension. Clymer (1968) 

defined literal comprehension as a level of understanding of a given text that a reader can recognize and 

recall details in the text. The literal level is a stepping stone to the other advanced comprehension skills 

(Alonzo, Basaraba, Gerald, Paul & Tindal 2009). Consequently, without passing the first literal level, 

readers may struggle in the next advanced level.  

The participants were asked to read a text and answer comprehension questions. In the reading 

comprehension test, literal comprehension is priority as it best corresponds to the Jordanian Ministry of 

Education guidelines. Accurately, the literal reading comprehension sub-skills investigated in the pre-test 

and post-test study identified cause-effect, identifying key ideas, locating (who, what, where, when), 

outlining, and sequencing. Many authors proposed these sub-skills (e.g., Davis 2015; Clymer 1968; 

Barrett 1972; Mercer 2002). The mentioned sub-skills delivered by the E-mind mapping aim to achieve 

improvement in students’ reading comprehension and use brainstorming at the pre-stages as a means to 

develop each. Reading comprehension sub-skills were investigated are identifying cause and effect, 

identifying key ideas, sequencing, locating facts, and outlining. E-mind mapping was used to determine 

the key ideas and sub-ideas, outlining the information mentioned in the given text, locating information 

answering (who, what, where, when), as well as sequencing events and identifying cause and effect.  

The reading comprehension test included nine questions that cover all sub-skills the Jordanian 

Ministry of Education guidelines focuses on. The total mark of the reading test was fifty, for each sub-

skill ten marks. The test covers the four sub-skills of literal comprehension reading, dealing with 

true/false, multiple-choice, and fill-in-the-blank questions. Common questions used to elicit this type of 

thinking are who, what, when, and where. The first question was about identifying cause-effect. The 

second question examined the skill of identifying critical ideas. The third, sixth, seventh, and eighth 

questions, students were asked to locate (who, what, where, when). The fourth question covered the skill 

of sequencing; students have to sequence facts. The fifth question covered the outlining skill; students had 

to outline the details in the given text. 

The Instructional Program 
An instructional program was designed to achieve the aim of the study; E-mind mapping was used in 

all activities concerning reading comprehension and sub-skills. To implement E-mind mapping in the 
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current study, the researchers analysed the reading comprehension activities to investigate the extent of 

these activities in the Action Pack 7 textbook. The researchers also referred to the general guidelines of 

the Ministry of Education, then redesigning these activities in light of E-mind mapping in a way to fit 

them in the instructional program. The treatment application's duration was seven weeks given in a 45-

minute session frame, preceded and followed by a pre-post reading comprehension test. The study 

targeted the reading comprehension sub-skills, namely, outlining, cause-effect, key ideas, locating (who, 

what, where, when), and sequencing. The instructional program has the following aims; facilitating the 

recalling of key ideas and details, organizing ideas, emphasizing how using E-mind mapping can improve 

students’ performance in reading comprehension sub-skill, and incorporating technology into reading 

texts that are found in module 4 and 5 in Action pack7. E-mind mapping involves using information with 

images, symbols, keywords, codes, sound effects, and colors, using the feature of dropping and dragging. 

In Gardner's (1985) terms, such tasks are capable of meeting the three learning styles;  

Students have to follow some activities to create E-mind mapping; it involved typing a central idea 

and together with other relevant ideas which radiate out from the central main idea. It was expected that 

when students focused on key ideas; they added sub idea and then they looked for branches and 

established connections between ideas. The researchers followed the given procedures to teach this group; 

1- The pretest was administered to the two groups. 

2- Introducing reading comprehension skills; outlining, cause-effect, key ideas, locating (who, what, 

where, when), and sequencing. 

3- Introducing Mind mapping concept and E-Mind mapping; definition, steps, benefits, way of drawing it 

and principles.  

4- The experimental group was taught the reading texts via E-mind mapping. The software Kidspiration 

was installed in the classroom computer. Students were told about the research purpose. They got 

training on how to create E-mind maps with the main idea in the center and branches, sub-branches 

used to lead to other ideas. They got training on how to select pictures from gallery, add symbols and 

shapes, drag and drop pictures, and recording their voice. 

5- In each lesson, students created E-mind mapping in three stages; pre reading, while reading, and post 

reading. In pre reading stage, students created E-mind maps for their predictions around the given 

text through pictures preceded the text, and then students got feedback. Then, they moved to a while 

reading stage in which more focus on details, outlining, cause-effect, key ideas, locating (who, what, 

where, when), and sequencing. Then they created E-mind maps in post reading for questions given 

after the text.  

6- Then conducting the post-test on both groups after implementing the program, the pre-test and post-test 

scores were statistically analyzed using ANCOVA. 
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Delimitations of the Study 
The researchers conducted the current study on 7th-grade female students in public schools in 

Mafraq Directorate of Education. The study also was conducted in the second semester of the academic 

year 2018-2019.  

Validity and reliability measures  
To ensure the content validity of the used instrument, they were given to seven jury members of EFL 

professors, two EFL supervisors, and two EFL teachers whose comments were taken into consideration 

and reflected in the test. It was piloted on a sample of 20 students other than the study participants to 

construct validity of the reading comprehension test. Difficulty index and discrimination index of the test 

items, sub-skills, and questions that followed them were calculated, as shown in Table 1. 

Table 1: Difficulty and discrimination index for reading test. 

 
Item 

 
Identifying 
cause-effect 

1 

 
Identifying 
key ideas 

2 

 
Locating 

Facts 
3 

 
Sequencin
g events 

4 

Outlining 
5 

Locating 
Facts 

6 

Locating 
Facts 

8 

 
Locating 

Facts 
9 

P-value 
difficulty 0.42 0.54 0.51 0.34 0.50 0.42 0.54 0.43 

P-value 
discrimination 0.63 0.44 0.62 0.35 0.41 0.42 0.52 0.44 

 

Table 1 shows that the difficulty level of the items is regarded between 34% and 63%. Kelley (1939) 

stated that the difference between the correct responses as a percentage of the upper 27% and lower 27% 

of the total group indicates whether an item has discriminated against the high scorers and low scorers on 

the test. A positive discrimination index is indicated by items above 30%.  

Concerning the reliability of the internal consistency of the test, Cronbach's alpha test was used. The 

test's reliability was obtained by giving the test to the same pilot study two weeks after the pre-test 

application according to the test and retest procedures. Pearson correlation co-efficiency between the first 

and the second application was calculated. The reliability coefficient for reading comprehension tests 

were found to be 0.97, which is appropriate for this study. Cronbach's alpha test was used to examine the 

degree of internal consistency of the reading comprehension test respondents, and Pearson Correlation 

was used to test the degree of reliability, and Table 2 presents the results as follows 

Table 2: Reliability measures of the reading test. 
Correlations Pre-test Reading Post-test Reading 

Pre-test Reading 
Pearson Correlation 1 .921** 
Sig. (2-tailed)  .000 
N 20 20 

Post-test Reading 
Pearson Correlation .921** 1 
Sig. (2-tailed) .000  
N 20 20 

**. Correlation is significant at the 0.01 level (2-tailed). 
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Regarding the reliability of scoring, the test was marked by one of the researchers of the study and 

the English language teacher who taught the groups. The researchers trained the teacher rater on using the 

scoring rubric to score the students' assignments.  

To obtain inter-rater and upon rating reliability, the two raters scored 30 students' responses by the 

two raters on the pre-test. Then, the reliability coefficient was calculated for using Holistic formula. The 

inter-rater relaibilty was found to be as 0.92, which was considered appropriate for this study.  

Findings and Discussion 
The pre-test results for both the control and the experimental groups were analyzed using the 

statistical model SPSS. Specifically, rank order, means, standard deviations, T-test an ANCOVA test 

were used to find out differences between groups. To review, the research question was: Are there any 

statistically significant differences (α = 0.05) in students' reading comprehension and reading 

comprehension sub-skills namely; identifying cause and effect, identifying key ideas, locating facts, 

sequencing, and outlining, that are attributed to the teaching strategy (E- mind mapping vs. the 

conventional)? 

To answer this question, a timed pre-test and a post-test of reading comprehension were 

administrated. The means and standard deviations of the students’ scores in the pre-test and the post-test 

were calculated, along with estimates of mean scores and standard errors of the post-test scores based on 

the differences between the two levels of instructional delivery; E-mind mapping and conventional 

method, as shown in Table 3 as follows: 

Table 3: Groups’ scores on the pre-post-test. 

Group N Pre-test* post-test* 
Mean Std. Deviation Mean Std. Deviation 

Experimental 25 15.4 8.8 37.16 6.24 
Control 25 13.26 8.47 20.56 8.5 

 n=50 *Significant (α =0.05) 

Table 3 shows the standard deviation, estimated means and the mean scores of the reading 

comprehension performance of the E-mind mapping and the control group in the pre-test and the post-

test. Mainly, Table 3 shows an observed difference in the estimated mean scores of the E-mind mapping 

and control groups. The Table states how students in the experimental group outperformed students in the 

control group (M = 37.16, 20.56, respectively). To ascertain this result further, an ANCOVA was used to 

analyze the students’ scores, as shown in Table 4 as follows: 

Table 4: ANCOVA test results. 
Source Sum of Squares Df Mean Square F Sig. Partial Eta Squared 
Per test 632.582 1 632.582 16.033 0.000 0.254 
Group 3090.879 1 3090.879 78.337 0.000 0.625 
Error 1854.438 47 39.456    
Corrected Total 5931.52 49     
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Table 4 shows a statistically significant difference in students’ reading comprehension performance 

in the post-test (F = 78.337, df = 49, P = 0.00). This shows that f equals 78.337 for the total reading 

comprehension post-test, and this value is related to significance level that =0.000 at (α = 0, 0 5). In light 

of these scores, this study reports that E-mind mapping has a significant difference in 7th grade Jordanian 

students' reading comprehension (at α =0.05). 

The researchers collected the adjusted means and standard errors for the reading achievement post-

test. Table 5 shows the following results. 

Table 5: Groups’ adjusted means and standard errors on the post-test. 
Group Mean Std. Error 
experimental group 36.77 1.26 
control group 20.95 1.26 
 

Table 5 shows that the mean differences were in favor of the experimental group on the total reading 

comprehension achievement post-test because the mean of the experimental group is higher than the 

control group. This means that there is an effect of E-mind mapping on reading comprehension among 

Jordanian 7th grade students.  

Table 6: The results of MANCOVA of the students' performances on the reading comprehension sub-
skills post-test. 

Source Dependent Variable Sum of Squares Df Mean Square F Sig. 
Eta 

Squared 

Wilks' 

Lambda 

Identifying cause-

effect 

identifying cause-effect 205.506 1 205.506 12.589 0.001 0.226 

2.837 

Identifying key ideas 0.034 1 0.034 0.016 0.901 0.000 

locating (who, what, 

where, when) 
3.09 1 3.090 0.401 0.530 0.009 

Sequencing 0.019 1 0.019 0.007 0.932 0.000 

Outlining 2.123 1 2.123 0.679 0.414 0.016 

Identifying key 

ideas 

identifying cause-effect 29.758 1 29.758 1.823 0.184 0.041 

1.565 

Identifying key ideas 10.225 1 10.225 4.643 0.037 0.097 

locating (who, what, 

where, when) 
2.339 1 2.339 0.304 0.585 0.007 

Sequencing 0.353 1 0.353 0.138 0.712 0.003 

Outlining 3.75 1 3.750 1.200 0.279 0.027 

locating (who, 

what, where, 

when) 

identifying cause-effect 1.299 1 1.299 0.080 0.779 0.002 

.206 

Identifying key ideas 0.009 1 0.009 0.004 0.950 0.000 

locating (who, what, 

where, when) 
2.7 1 2.700 0.350 0.557 0.008 

Sequencing 0.497 1 0.497 0.195 0.661 0.005 

Outlining 0.015 1 0.015 0.005 0.945 0.000 
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Source Dependent Variable Sum of Squares Df Mean Square F Sig. 
Eta 

Squared 

Wilks' 

Lambda 

Sequencing 

identifying cause-effect 2.239 1 2.239 0.137 0.713 0.003 

1.818 

Identifying key ideas 0.922 1 0.922 0.419 0.521 0.010 

locating (who, what, 

where, when) 
4.944 1 4.944 0.642 0.428 0.015 

Sequencing 15.279 1 15.279 5.983 0.019 0.122 

Outlining 0.342 1 0.342 0.109 0.743 0.003 

Outlining 

identifying cause-effect 0.196 1 0.196 0.012 0.913 0.000 

5.057 

Identifying key ideas 4.669 1 4.669 2.120 0.153 0.047 

locating (who, what, 

where, when) 
0.897 1 0.897 0.116 0.735 0.003 

Sequencing 0.124 1 0.124 0.049 0.827 0.001 

Outlining 84.547 1 84.547 27.048 0.000 0.386 

Group 

identifying cause-effect 175.634 1 175.634 10.759 0.002 0.200 

23.487 

Identifying key ideas 208.631 1 208.631 94.741 0.000 0.688 

locating (who, what, 

where, when) 
91.512 1 91.512 11.874 0.001 0.216 

Sequencing 147.231 1 147.231 57.656 0.000 0.573 

Outlining 76.021 1 76.021 24.320 0.000 0.361 

Error 

identifying cause-effect 701.965 43 16.325     

Identifying key ideas 94.691 43 2.202     

locating (who, what, 

where, when) 
331.395 43 7.707     

Sequencing 109.806 43 2.554     

Outlining 134.412 43 3.126     

Corrected Total 

identifying cause-effect 1152 49      

Identifying key ideas 339.68 49      

locating (who, what, 

where, when) 
456.32 49      

Sequencing 289.38 49      

Outlining 347.52 49      

 

Table 6 shows that (f = 10.759) for identifying cause-effect, (94.741) for Identifying key ideas, 

(11.874) for locating facts (who, what, where, when), (57.656) for sequencing, and (24.320) for 

Outlining. This value is related to the significance level that =0.000 at (α = 0, 0 5), which means that there 

is a significant difference in students' reading comprehension sub-skills achievement post-test, the 
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researchers collects the standard errors and adjusted means for the reading post-test. The Table states that 

the least developed sub-skill was identifying cause and effect sub-skill; it was 0.200. The most developed 

sub-skill was identifying a key idea, it scored 0.688  

The superiority of the experimental group can be attributed to the following reasons. Firstly, E-mind 

mapping includes some potential helping elements  such as colors, various types of fonts and lines, visual 

arrangement, spatial organization, and images; these elements assist students to improve recalling and 

retrieving. They also helped them to organize the details and ideas included in given texts visually, so 

they can recall key idea easily. Potentials of E-mind mapping helped students to sequence and outline 

ideas and events included in a long complicated text in a well-organized visual way. Linear note-taking is 

different completely from E-mind mapping; E-mind mapping enables learners to remember complicated 

details well, while linear note-taking is bored for brain. Consequently, E-mind mapping promotes 

stimulation. Students can understand the meaning and remember information mentioned in any given text 

because of its visual, well- organized managment. The finding goes in line with Mohaidat (2018), who 

concluded that electric mind maps proved their effectiveness in activating memory, raising the level of 

understanding of reading texts, and increasing their efficiency in organizing ideas and presenting them to 

others.  

These findings are also in line with Farrand et al. (2002), who reported that mind mapping enhanced 

the long-term memory of factual information in medical students by 10%. Wang & Dostal 2018 stated 

through information processing theory that the more profound the information we received through 

various senses, it could be for a long time in the long term memory. This is because of the multimedia 

that E-mind mapping includes. Thus, the students in the experimental group could recall information 

easily. Recalling one item can prompts the recall of the items linked to it. Toi (2009) found out that mind 

maps helped children recall words more effectively than using lists and improving memory of up to 32%. 

Additionally, the brain functions well with E-mind mapping; the brain as a whole is needed to be 

used by students to learn appropriately and meaningfully. The right hemisphere is for creativity, colors, 

and pictorial items while the left side is for logic. E-Mind mapping can combine both. Its features 

stimulate the brain by appealing to both the creative and logical side of the brain (Putri, Sutopo, and 

Bharati 2017). According to Buzan (2000), mind mapping stimulates both sides and uses visuals reminder 

and sensory into a pattern from the ideas which are related. E-mind mapping is working harmoniously 

with the way human’s brain, processing the information (Buzan & Buzan 1995). 

Secondly, because of the digital mind map features, it can meet students' interests and needs. Buzan 

and Buzan (1995) summarized the benefits of using mind maps: it can inspire interest in students, thereby 

making lessons and presentations more spontaneous, flexible, creative, and enjoyable. Dara (2010) stated 

that using electronic mind maps make complicated texts easy and straightforward. To Avegerinou and 

Ericson (1997), there is a strong relationship between the way the learners learn and how their senses 

operate, and it is stated that a high proportion of all sensory learning is visual. This idea goes along with 

Fleming's model of learning styles; visual learners, auditory learners, and kinesthetic learners (King 

2007). When using E-mind mapping, all three learning styles can be met. 
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E-mind mapping supplies the brain with the necessary triggers to motivate recalling of the subject. It 

also allows for more detailed notes on the branches. Mind mapping is considered as a useful aid of 

visualization, reflecting the structure of our brain (Buzan 2000). In this regard, McGriff (2007) asserted 

that the mind mapping strategy could balance the brain by helping students organize thoughts, promote 

creativity performance, and accelerate learning and memory.  

Thirdly, while students in the experimental group were using E-mind mapping, they enjoyed 

designing their E-mind mapping. Hence, the students feel encouraged to read more written texts. E-mind 

mapping motivates collaborative groups and enjoyment; this goes with what Lin and Faste (2011) 

reported that electronic mind mapping provided a precious opportunity for facilitating collaboration and 

information storage and retrieval. Sabah (2015) and Buran and Filyukov (2015) concluded that students 

expressed their positive attitude and enjoyment while using E-mind mapping.  

One possible contributor to the superiority of E-mind mapping group was that students were trained 

well on using Kidspiration to design their E-mind mapping every session. They enjoyed using the 

features that the software includes, such as; image gallery, recording voice, dropping and dragging items, 

editing E-mind mapping and importing images they took by themselves. These features enhanced their 

enjoyment and made them have a positive attitude towards using E-mind mapping. This was emphasized 

by Sevakumaran et al.  (2016), Kusmaningrum, (2016) and Cañas and Novak (2007). They stated that the 

electronic concept map had some advantages: it could be archived, saved, and easily copied, exported as 

an image, and organized.  

E-mind mapping supports the idea of student-centered instruction, a teaching style that places the 

focus of teaching on students rather than on the teacher. The teacher's role changed from being sage on 

the stage to becoming a director and facilitator who helps students achieve their goals. The teacher 

became a guide enabling students to be the best versions of themselves. These findings were concluded 

by Sevakumaran et al.  (2016), who reported that Mindomo (electronic mind map) helps the teachers to 

vary their instructional strategies; they become more facilitator and guide for the students to reach their 

goals and enhancing creativity, autonomy, and feeling of responsibility for their work. 

Students in the experimental group were able to organize ideas and details in given texts and come 

up with E-mind mapping including all information in an organized way. E-mind mapping helps teachers 

show connections between ideas visually in the network, not in linear structures that assist learners to 

remember (Ruffini 2008). Organizing material improves memory because items are linked to one another. 

If the student recalls one item, it triggers recalling the items linked to it (Wang and Dostal, 2018). 

Mohaidat (2018) stated in his study that E-mind mapping helped students speed up their learning process 

and find knowledge faster by drawing out a diagram that illustrated the central and sub-ideas' basic 

concepts. It also raised their level of understanding of reading comprehension sub-skills. In this regard, 

Pothithta (2014) stated that the percentage of retelling and comprehension increased.  

Using E-mind mapping to develop students' reading literal comprehension in the experimental group 

was advantageous. Firstly, most students enjoyed it as it contributed in an exciting way to developing 

their comprehension ability as reflected in the post-test scores. Secondly, the researchers noticed that E-
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mind mapping strategy also assisted them to grasp the meaning in the text and find the connection 

between sub-ideas. In this regard, Chang, Sung and Chen (2002) reported mind mapping enhanced text 

comprehension and summarization abilities.  

To conclude, mind mapping strategy enabled students to construct and organize their ideas in the 

pre-reading, while reading and post-reading phases. This is in congruence with several researchers who 

found that the use of E-mind mapping in learning English as a foreign language is a useful tool that 

promotes reading comprehension among students (namely; Liu, Chen, & Chang, 2010; Chang, Sung, and 

Chen, 2002). 

 

Conclusions 
Some points could be concluded from the findings mentioned above. Firstly, using the E-mind 

mapping strategy in the present study confirmed its ability to transform the class into a more exciting liver 

environment. This goes in line with other studies such as Sabbah (2015), and Sevakumaran et al.  (2016). 

Secondly, E-mind mapping improved students’ ideas further and increased their self-confidence; 

they became able to create the interconnection among isolated items, thus students could organize and 

manage knowledge learned. This conclusion is in congruence with researchers (e.g. Ambarwanti 2013; 

Pothitha 2014; Sabbah 2015; Sevakumaran et al.  2016; Mohaidat 2018) who stated that Mind Mapping in 

general and E-mind mapping in particular help students achieve a deeper understanding of their 

knowledge. Additionally, this study showed that the E-mind mapping is more effective than paper-based 

mind mapping because it was easier and faster. This conclusion goes in line with research findings 

(Farrand et al. 2002; Chang et al. 2002; Saqqa 2006; Buran & Filyukov 2015; Sabbah 2015; Sevakumaran 

et al. 2016). 

Thirdly, this study asserts that E-mind mapping developed students’ reading comprehension and sub-

skills. It has proven its effectiveness in raising the level of understanding of reading texts, and increasing 

their efficiency in organizing ideas and presenting them to others as well as enhancing text 

comprehension and summarization abilities. This result is similar to those by some other studies (e.g., 

Chang, Sung and Chen 2002; Ambarwanti 2013; Pothitha 2014; Kusmaningrum 2016; Mohaidat 2018). 

Based on the results of the study, the following recommendations are put forth: 

1- Curriculum developers and textbook writers need to incorporate teaching strategies such as E-mind 

mapping that helps students to comprehend texts. 

2- English language teachers in the Ministry of Education should be motivated and trained on using E-

mind mapping. There are various softwares on internet that can be integrated with mind mapping. 

This to enable students to organize ideas, meet their needs and then improving reading 

comprehension. 
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  القرائي اإلستيعاب مهارات تحسين على اإللكتروني الذهني التخطيط أستخدام تاثير
 تجريبية دراسة: أجنبية كلغة االنجليزية اللغة طالب لدى

 سمر شديفات
  الثالثي للبحوثمعهد 

  فواز العبد الحق
  قسم اللغة اإلنجليزية وآدابها، الجامعة األردنية، األردن

  صالملخ

 من ُتعدُّ  والتي القرائي اإلستيعاب مهارات تحسين في اإللكترونية الذهنية الخريطة أثر في البحث إلى الدراسة هذه تهدف

 الذي التجريبي البحث تصميم اتبعنا ،الدراسة هدف لتحقيق. أجنبية لغًة اإلنجليزية اللغة ومتعلم يواجهها التي التحديات أكثر

 اإللكترونية الذهنية الخريطة استراتيجية خالل من تدريسهن تم واللواتي طالًبة 25 من نتتكو تجريبية مجموعة تتضمن

 اختبار تطوير تم وقد. المعلم دليل تعليمات اتباع خالل من تدريسهن تم اللواتيو طالًبة 25 من تكونت ضابطة ومجموعة

 نتائج في الضابطة والمجموعة التجريبية مجموعةال أداء بين إحصائية داللة ذات فروق وجود الدراسة أكدتو. وبعدي قبلي

 القرائي ستيعاباال في الضابطة المجموعة في الطالبات اداء على التجريبية المجموعة طالبات أداء تفوق. القرائي ستيعاباال

 هي تطوراً  المهارات أقل وكانت ،الرئيسة األفكار إلى التعرف هي تطوراً  الفرعية المهارات أكثر وكانت ،الفرعية المهارات وفي

 .والنتيجة السبب جمل تحديد

 اإلنجليزية اللغة ، اإللكترونية الذهنية الخريطة  القرائي ستيعابلال الفرعية المهارات القرائي، ستيعاباال: المفتاحية الكلمات
  .أجنبية كلغة
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