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Abstract 

Fostering students’ critical thinking (CT) is an increasing concern in EFL 

classrooms in China as many students struggle to utilize the skill, 

particularly in EFL reading comprehension classes. This study 

investigated the effects of graphic organizers (GOs) on 60 Chinese senior 

high school students’ CT skills (analyzing and generalizing) in EFL 

reading classes. This study adopted a quasi-experimental mixed-method 

research design involving an experiment and an interview. The findings of 

this study showed the positive impacts of GOs on students’ CT skills. After 

the intervention, the results of the experimental group improved 

significantly. The findings showed that GOs could effectively improve the 

analytical and generalization skills of Chinese high school English reading 

class students. The students in the experimental group reported that the 

instructions received were motivating, increased their comprehension, 

made them more focused on reading and aware of CT skills and how to 

apply them in real reading contexts. This study implies that teachers may 
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consider GOs an alternative teaching tool to improve CT skills in English 

Language reading classes, particularly in EFL contexts. Guidelines for 

teachers to use the different types of GOs to promote critical thinking 

should also be prepared to ensure the effective use of GOs in promoting 

reading comprehension and critical thinking skills.  

 

Keywords: Analyzing, critical thinking, generalizing, graphic organizer, 

reading. 

 

 

1. INTRODUCTION 

 

 One of the areas that has received the most significant concerns in the education 

context is the need to equip students with 21st-century skills (Albakri et al., 2021; 

Ismail et al., 2014). Critical thinking skill (CT) is one of the most important 

components of 21st-century skills (Geisinger, 2016; Sarudin et al., 2019). The 

integration of CT in the context of language teaching and learning has been highlighted 

by numerous researchers, and language teachers are encouraged to infuse them into 

the activities conducted in class (Bao, 2019; Hazaymeh & Alomery, 2022; Ismail et 

al., 2010; Salleh & Halim, 2019). 

 CT has been defined in a variety of ways. Facione (2010) viewed CT as a series 

of cognitive process that requires students to analyze, evaluate, explain, and self-

regulate. It emphasizes goal-oriented tasks as well as judgment. Fitriani et al. (2019) 

defined CT as the ability to think logically and clearly about one’s actions and beliefs. 

It involves autonomous and reflective thought. Critical thinkers can link concepts 

logically, evaluate arguments objectively, spot errors in thinking, and consciously 

consider their judgments and values. 

 As critical thinking is one of the most significant skills in the 21st century (Ismail 

et al., 2010; Salleh & Halim, 2019), learning to think critically is one of the most 

desirable goals of the education system. Educators and researchers have explored the 

approaches to foster students’ CT skills as it is essential for students to solve problems 

in various situations and communicate effectively and accurately. Many researchers 

highlighted that the best way to teach CT skills is to infuse them into school subjects 

(Arase et al., 2016; Bao, 2019; Salleh & Halim, 2019).  

 In the context of English language teaching in China, several studies have 

reported that many Chinese high school students lack CT skills like reasoning, judging, 

generalizing, and analyzing, and they argued that the lack of CT skills among the 

students is due to the traditional teacher-centered, examination-oriented teaching (Nan, 

2018; Yang & Wu, 2012; Zhao et al., 2016). Thereupon, Dong (2018) thought that 

teachers’ role should be changed from a dominant role in knowledge delivery to a 

guide who cultivates critical thinking among students. She further explained that high 

school students needed more chances to apply their CT skills rather than rote 

memorization of fact knowledge. Teachers should also be given training on the skills 

and knowledge to foster students’ CT in their teaching.  

 Several studies have reported specific strategies to improve CT in English 

classrooms. One of the strategies used to foster CT is using Graphic organizers (GOs). 

GOs use visual symbols to convey meaning, similar to thinking maps (Kurniaman & 

Charlina, 2019). GOs can project material into visual symbols like lines, arrows, and 
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circles for learners to quickly express their ideas and concepts. Vacek (2009) 

considered GOs a fundamental tool in developing CT skills in education. Research 

shows that GOs enhance problem-solving and other CT skills (Omar & Albakri, 2016; 

Salleh & Halim, 2019; Santiago, 2011).   

 GOs can be an alternative tool for Chinese high school teachers to foster critical 

thinking skills among Chinese high school students. English language teachers can 

integrate thinking skills in their language teaching as a tool to develop students’ 

independent thinking. As for the students, using the GOs will give them the 

opportunities to analyze various materials logically, reflect on their thinking process, 

organize their ideas, and express their ideas critically. Using the GOs, teachers can 

assist students in developing their critical thinking skills while strengthening their 

pedagogical skills, extending their teaching experience, and increasing their 

knowledge about the instruments used. 

 Hence, this research aims to explore the effects of GOs on senior high school 

students’ CT skills, mainly focusing on analyzing and generalizing skills in English 

reading classes in Ningxia, China. Analyzing and generalizing skills are two critical 

thinking skills lacking among high school students in China (Zhang & Kim, 2018; 

Zhou et al., 2015). One of the reasons is that the students did not receive enough 

practice in using the skills as the common practice is that students prepare for tests; 

hence, they tend to memorize facts and accept the information without thinking and 

analyzing. 

 Besides that, studies about the specific strategies to improve students’ CT skills 

in English classes in China are also limited, particularly the experimental research to 

test the efficiency of concrete strategies (Guo, 2013). This study also aimed to explore 

how graphic organizers affect students’ critical thinking skills, mainly analyzing and 

generalizing. The GOs used in this research are two groups of organizers: Hierarchy 

Diagram and Big Question Map for analyzing practice; Main Idea Detail Map and 

Topic-Main Concept Map for generalizing exercise. These GOs were chosen because 

they have their characteristics in assisting specific CT skills development in this study.  

 This research focuses on answering the following research questions: 

1. What are the effects of GOs on students’ CT skills in English reading class? 

a) Is there any significant difference in the pre-test reading comprehension test 

scores between the control and the experimental groups? 

b) Is there any significant difference in the scores of the reading comprehension 

test between the pre-test and the post-test of the experimental group? 

c) Is there any significant difference in the scores of the reading comprehension 

test between the pre-test and the post-test of the control group? 

d) Is there any significant difference in the reading comprehension test scores 

between the control and the experimental groups in the post-test? 

2. How do GOs affect students’ CT skills in English reading class? 

a) Is there any significant difference in the scores of analyzing skills in the 

experimental group between the pre-test and the post-test? 

b) Is there any significant difference in the scores of generalizing skills in the 

experimental group between the pre-test and the post-test? 

3. What are the students’ perceptions of GOs in promoting CT skills? 

 As part of the experimental study, the following research hypotheses were tested: 
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• Ho1: There is no significant difference in the reading comprehension test scores 

between the control and the experimental groups in the pre-test.   

• Ho2: There is no significant difference in reading comprehension scores between 

the pre-test and post-test of the experimental group. 

• Ho3: There is no significant difference in the reading comprehension test scores 

between the pre-test and the post-test of the control group. 

• Ho4: There is no significant difference in the reading comprehension test scores 

between the control and experimental groups in the post-test. 

 Ho5 and Ho6 are generated from research question 2. 

• Ho5: There is no significant difference in the scores of analyzing skills in the 

experimental group between the pre-test and the post-test. 

• Ho6: There is no significant difference in the scores of generalization skills in the 

experimental group between the pre-test and the post-test. 

 

 

2.  LITERATURE REVIEW 

 

 In China, senior high school students refer to students aged 16-18 years old. 

Senior high school is a critical transition period for Chinese students. In Chinese senior 

high schools, the score is the only focus. Huang (2019) addressed senior high school 

students as ‘intimating robots’ who are deemed non-beneficial to the education system 

in the country. 

 

2.1 Theories Related to the Study 

  

 Three main theories underpinned this study. The first one is Schema Theory. A 

schema is a structure of knowledge that guides learners’ cognitive processes. 

According to Widdowson (1983), learners can make sense of novel experiences as the 

schema that they have provided the context to enable them to engage in a particular 

mental process. When we learn new knowledge, we keep the information first to 

organize the structure in a scaffolded hierarchy. Using GOs makes it much easier to 

link new concepts or information with old ones and helps students build schema 

(Guastello et al., 2000). In this study, the researcher used two groups of maps to 

promote students’ CT skills in English reading class. These GOs help students to 

understand the structure of the reading materials and to grasp the interrelationship 

among the key concepts involved in the material. The second is the Cognitive Load 

Theory, which upholds that individuals’ memory can deal with limited information. If 

the information to be stored exceeds the capacity, it is likely to be a failure to store the 

information (Kirscher, 2002). As a visual learning tool, GOs can reduce the cognitive 

load to release more working memory for new material learning. Thus, it is necessary 

to structure and address the learning material using GOs to reduce complexity and 

increase logic to increase memory capacity (Kirscher, 2002).  

 

2.2 Graphic Organizers 

 

 GOs are visual displays that can organize ideas and conceptions to illustrate 

connections and relationships among information. They are helpful tools for learners 

to locate useful facts, arrange different information, explore inner relations among 
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parts, and express their opinions and thoughts. GOs are effective visual displays of key 

content information (Kurniaman et al., 2018). Boykin et al. (2019) defined GOs as 

tools or frameworks students can use to visually collect, relate, and present ideas or 

information. Colliot and Jamet (2021) conceptualized GOs as the instrument of 

representation, modeling, and illustration of ideas in graphic or visual forms, which 

teachers utilize to aid students learning.  

 Pedagogically, GOs are helpful tools because learners can organize content and 

ideas visually and spatially, facilitating learning and acquiring new information (Odiri, 

2015). Brady et al. (2021) claimed that students who use GOs can internalize the 

content of what is being taught more successfully. Teaching students to use GOs in the 

classroom is of great value in improving CT skills. Integrating organizers with the 

teaching content significantly promotes instructions and understanding (Heidarifard, 

2014; Samba et al., 2020).  

 In summary, GOs are of great importance. They are tools for organizing 

information: they are visual illustrations that resemble networks and allow students to 

reflect on their prior knowledge by making contradictions between new and old 

knowledge. GOs provide an optional way of representing knowledge, ideas, and 

concepts discussed in class, leading to understanding ideas and relationships.  

 

2.3 Studies on the Usage of GOs to Promote CT in English Reading Lessons 

 

 Many countries acknowledged the importance of CT skills in the EFL teaching 

contexts. Therefore, efforts have been made to promote teaching CT skills in language 

classes, focusing on reading classes. As visual tools for the thinking process, GOs have 

been proven as an alternative tool that can make some difference in promoting CT for 

EFL learners. GOs help students to analyze, classify, reflect, and evaluate their 

thinking and ideas while reading printed and online texts. 

 Moya and Tobar (2017) analyzed different strategies used in reading 

comprehension for the teaching of EFL. They highlighted the usage of GOs in reading 

as they supported the interaction and cooperation among peers and helped them to 

learn effectively. In addition, students can recall the main concept or ideas easily. They 

also concluded that visual organizers contributed a lot to developing CT skills and 

promoting autonomous learning and a higher level of reading performance.  

 The study by Kurniaman and Zufriady (2019) also reported that GOs could be 

used to classify information and assist learners in analyzing reading materials 

critically. Furthermore, Hazaymeh and Alomery (2022) studied using visual mind 

mapping as a reading strategy to develop CT skills among students enrolled in general 

English courses. Findings in this experimental study showed that visual mind maps 

strongly impact the students’ CT with significant improvements on the CT items. This 

proved that visual mind mapping effectively inculcates CT and improves reading 

comprehension.  

 Based on the substantial research about GOs in EFL reading, it can be concluded 

that using a tool to promote thinking skills is crucial in reading. Students had to acquire 

the skills of reading critically. However, it was difficult for students to comprehend 

the text, analyze, synthesize, and evaluate ideas if they were not taught the skills to be 

critical in reading.  
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3. METHODS 

 

 This study investigated the effects of GOs in fostering high school students’ CT 

skills in English reading classes.  

 

3.1 Research Design 

 

 The design of the present study is quasi-experimental mixed methods. Creswell 

(1994) suggests that in a study that seeks to identify the effects of an intervention, 

conducting an experiment that involves pre and post-tests is the best choice, as data 

from the tests will enable the researchers to answer their research questions. Similarly, 

this study conducted pre and post-tests to collect quantitative data to answer research 

questions one and two. For the qualitative phase, interviews with some guided 

questions involved ten students. The qualitative data was obtained to answer the third 

research question, which aims to gather the students’ perceptions on the employment 

of GOs in their reading lessons to inculcate CT.  

   

3.2 Participants 

  

 Students from Ningxia Senior High School were selected as the study 

participants. The school has 69 teaching classes: 22 classes in first grade (1.205 

students), 24 classes in grade two (1.278 students), and 23 classes in grade three (1.215 

students). Of the 23 grade three classes, twelve consist of students with intermediate-

level proficiency. From the 12 classes, two grade three classes were chosen to be 

involved in the study. One class was assigned as the experimental group, while another 

was the control group. This research adopted convenience sampling involving subjects 

who are available to the researcher. The study involved 60 students, aged between 17 

and 19 years, who were divided into two intact classes with 30 students in each class. 

According to the recommended minimum sample size proposed by Cohen et al. 

(2007), 30 is deemed adequate for statistical analysis. As for the interview, ten students 

were interviewed, taking into consideration the adequate minimum sample size 

recommended by Creswell (2009). 

 

3.3  Data Collection Methods 

 

 One of the classes was assigned as the experimental group and the other as the 

control group. These two groups were given a pre-test first. The pre-test allowed the 

researcher to assess whether the two groups were equivalent before the treatment was 

given to the experimental group. The pre-test of this study was a designed reading test 

used to determine their performance in the two CT skills (analyzing and 

generalization) in English reading and to see if they have equivalent performance. The 

test consists of two parts. The first part focuses on analyzing skills and contains three 

passages with eight multiple-choice questions testing the students’ analyzing skills. As 

for the second part of the test, six passages were presented, and eight multiple-choice 

questions were posed to test generalizing skills. The pre and post-test passages were 

adapted from English test papers used for Chinese College entrance examinations 

under the Chinese Educational Department. The post-test consists of similar passages 

and questions as in the pre-test. However, changes in the passages’ arrangements were 
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made to prevent learners from giving memorized answers from the pre-test. Experts 

validated the pre and post-tests before being used in the study to ensure the content 

validity of the constructed tests measure the constructs to be tested (Gerbing & 

Anderson, 1988).  

 Afterward, the treatment was given to the experimental group only. The 

treatment in this study was two pairs of designed GOs (Hierarchy Diagram and Big 

Question Map; Main Idea - Detail Map and Topic- Main Concept Map). These maps 

were utilized to promote CT skills in the reading class instruction. Twelve lessons were 

conducted with the experimental group, each for about 45 minutes. For the 12 lessons, 

six lessons focused on analyzing skills, and another six lessons on generalizing skills.  

 For the analyzing instruction, several steps were conducted. First, students need 

to get familiar with the structure and functions of each graphic organizer with their 

teacher’s explanation. They need to know the meaning of ‘analyzing’, which normally 

means breaking down something into parts and trying to understand each part’s 

function and relationship. They must analyze the keywords from the title, first, and last 

paragraph and try to get the passage’s main idea. They can also grasp key information 

from the passage and put them together for a general outline of the whole story. They 

need to divide the passage into different parts according to the functions. Then, they 

can analyze the language features and sentence structures. Based on their 

understanding, they can draw maps, showing their performance in identifying the key 

elements and the inner relationship and function of each part, paragraph, or sentence.  

 As for the generalizing lessons, students will get to know the structure and 

function of each map. They also need to comprehend the term ‘generalizing’ to get the 

points of view, arguments, and conclusions based on parts of the given information. In 

the lesson, they need to identify the topic according to the clues shown in the passage. 

They also need to get the sub-topic and find the details supporting it. In addition, they 

need to judge the source of the passage based on the writing style and other 

information. Then, they need to practice drawing maps in pairs or groups and then 

discuss together and present their maps to other groups. 

 The texts used for the lessons are based on the texts chosen from the New Senior 

English for Chinese Students textbook for senior high school students. Some of the 

titles of the texts are ‘Ann’s Best Friend’, ‘Friendship’, ‘The Road to Modern English’, 

‘Standard English and Dialects’, ‘The Journey Down the Mekong 1’, ‘Journey Down 

the Mekong 2’, ‘Earthquake’ and ‘A Night Us Didn’t Sleep’. Four texts were used in 

the lessons to promote analyzing skills while another four texts were chosen to teach 

generalizing skills. The texts “Ann’s Best Friend’, ‘Friendship’, ‘The Road to Modern 

English’ and ‘Standard English and Dialects were used for instructions related to 

analyzing skills, while other texts were used for the lessons on generalizing skills. 

 The participants were given the usual English reading instructions in the control 

group. They used the New Senior English textbook for Chinese students and were 

taught similar topics to the experimental group. A post-test was administered after 12 

sessions of teaching the experimental and control group. The last part of the study was 

a semi-structured interview conducted with the experimental group participants. Ten 

subjects volunteered to be involved in the interview, and they were accepted as they 

fulfilled the adequate number of samples for an interview as recommended by 

Creswell (2009). The interview instrument consists of eight questions to gather the 

students. 
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3.4  Data Analysis Method 

  

The S.P.S.S. (Statistical Package for the Social Sciences) was used to analyze the pre 

and post-test scores. The analyzing method for this quantitative data is a nonparametric 

test, in which Mann-Whitney U and Wilcoxon Signed Rank tests were used. 

Descriptive statistics are employed to present the quantitative data. The qualitative data 

obtained from the interviews with the students were subjected to thematic analysis. 

These verbal responses were analyzed and sorted out categorically to understand better 

their perceptions of GOs in developing their CT skills. 

 

 

4. RESULTS  

 

 The results of the study are presented and discussed in this section according to 

the research questions. 

 

4.1 Findings on the Effects of GOs on Students’ CT Skills in English Reading 

 Class 

 

 The following sections present the findings on how GOs affect the students’ CT 

skills in their English reading class. 

 

4.1.1 The scores of the reading comprehension test between the control and the 

experimental groups in the pre-test 

 

 Mann Whitney U test was used to compare the pre-test scores between the 

control and the experimental groups. From the data presented in Table 1, the total pre-

test score of the control group was 43.33, while the total pre-test score of the 

experimental group was 42.33, which is slightly lower than the score of the control 

group. In addition, there was no significant difference in the pre-test scores between 

the control and experimental groups (z = -0.438, p = 0.661). Thus, it can be concluded 

that the students in the control and experimental groups were of the same level 

regarding their analyzing and generalizing skills in reading comprehension. Therefore, 

the first null hypothesis was accepted. 

 

Table 1. Pre-test scores of the control and experimental group. 
 Group N Mean Std. Deviation z p 

Total pre-test score Control 30 43.33 7.58 -0.438 0.661 

 Experimental 30 42.33 8.48   

 

 

4.1.2 The scores of the reading comprehension test between the pre-test and the pos-

test of the experimental group 

 

 The results of the pre-test and the post-test presented in Table 2 show that there 

was a difference between the mean scores of the pre-test and post-test for the 

experimental group. The mean score for the pre-test was 42.33, while the score for the 

post-test was 52.17. There was a difference between the pre-test and post-test when 

the scores for both tests were compared (M = 9.84), indicating an improvement in the 
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achievement of the experimental group. The statistical results demonstrate a 

significant difference (z = -4.532, p = 0.0001). This shows that the scores in the 

experimental group improved significantly after the intervention. Therefore, the 

second null hypothesis was rejected. 

 

Table 2. Pre-test and post-test scores of the experimental group. 
Group Mean N Std. Deviation z p 

Total pre-test score 42.33 30 8.48 -4.532 0.0001 

Total post-test score 52.17 30 8.48   

 

4.1.3 The scores of the reading comprehension test between the pre-test and the post-

test of the control group 

 

The results shown in Table 3 indicate that there was a difference between the 

mean scores of the pre-test and post-test of the control group. In the pre-test, the mean 

score was 43.33, and 43.67 in the post-test. The difference between the mean score of 

the pre-test and the post-test was 0.34. The statistical results demonstrate no significant 

difference (z = -0.326, p = 0.744), which shows no significant difference in the results 

of the reading comprehension test of the control group before and after the lessons. 

Hence, the third null hypothesis was accepted. 

 

Table 3. Pre-test and post-test scores of the control group. 
Group Mean N Std. Deviation z p 

Total pre-test score 43.33 30 7.58098 -0.326 0.744 

Total post-test score 43.67 30 7.42007   

 

4.1.4 The reading comprehension test scores between the control and experimental 

 group in the post-test 

 

 Based on the results presented in Table 4, the post-test mean score for the control 

group was 43.67, while the post-test mean score for the experimental group was 52.17. 

The data indicate that the mean score in the experimental group was higher than the 

control group by a difference of 8.5. Moreover, the statistical results of the Whitney U 

test demonstrate a significant difference (z = -3.762, p = 0.0001). The results show that 

the experimental group performed significantly better than the control group in the 

post-test, providing evidence that GOs support the development of CT skills among 

the participants in the experimental group. Based on the findings, the fourth null 

hypothesis was rejected.  

 

Table 4. Post-test scores of the control and experimental group. 
 Group N Mean Std. Deviation z p 

Total post-test score Control 30 43.67 7.42 -3.762 0.0001 

 Experimental 30 52.17 8.48   

 

4.2 Findings on How GOs Affect Students’ CT Skills in English Reading 

 Classes 

 

 The findings about how GOs impact students’ CT skills in their English reading 

class are presented in the following section. 
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4.2.1 The scores of analyzing skills in the experimental group between the pre-test and 

the post-test 

 

 A Wilcoxon Signed Rank test was used to analyze the pre-test and post-test 

scores of the experimental group. The results presented in Table 5 indicate that there 

was a difference in the mean scores between the pre-test and post-test of the 

experimental group in the aspect of analyzing skills. The mean score for the pre-test 

was 20.33, and that of the post-test was 23.83, with an increase of 3.5. The statistical 

analysis shows a significant difference (z = -3.447, p = 0.001). The students’ scores in 

the experimental group increased significantly after the treatment, indicating that the 

GOs were used to support the development of analyzing skills in reading 

comprehension classes. Thus, the fifth null hypothesis was rejected. 

 

Table 5. Pre-test and post-test scores of the experimental group in analyzing skills. 
Group Mean N Std. Deviation z p 

Analyzing-pre 20.33 30 6.149 -3.447 0.001 

Analyzing-post 23.83 30 5.972   

 

4.2.2 The scores of generalization skills in the experimental group between the pre-

test and the post-test? 

 

 Table 6 demonstrates the results of the pre-test and post-test of the experimental 

group, focusing on generalization skills. The results of the test indicate that there was 

a difference between the mean scores of the pre-test and post-test. The experimental 

group obtained a mean score of 28.33 in the post-test compared to a 22.00 mean score 

in the pre-test. The mean score difference between the pre-test and post-test was 6.33. 

The statistical analysis result also indicates a significant difference (z = -4.744, p = 

0.0001). The GOs were effective in promoting generalization skills among the 

participants in the experimental group. Hence, the sixth null hypothesis was rejected. 

 

Table 6. Pre-test and post-test scores of the experimental group in generalization 

skills. 
Group Mean N Std. Deviation z p 

Generalization-pre 22.00 30 5.813 -4.744 0.0001 

Generalization-post 28.33 30 6.065   

  

4.3 Findings on the Students’ Perceptions of GOs in Promoting CT Skills 

 

 Data from the interview suggests that most students (8 out of 10) agreed that 

using GOs allowed them to analyze better and generalize what they have read. Data 

analysis from the interviews generated seven common themes, as presented in Table 

7, which can be divided into two categories. They are themes related to the 

participants’ views about GOs and themes suggesting their benefits in supporting 

critical thinking skills in reading lessons. The themes of stimulating lessons, ease of 

comprehension, and more focused reading are related to the effects of GOs on the 

participants’ reading lessons. In terms of critical thinking, the themes of increased 

awareness about CT skills and ease of application of critical thinking skills were 

generated, suggesting the benefits of GOs in promoting critical thinking skills. 
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 Table 7. Common themes identified from semi-structured interviews. 
No Themes 

1 stimulating lesson 

2 ease comprehension  

3 more focused reading 

4 increased awareness about CT skills 

5 ease application of CT skills 

 

The following extracts from the interviews support the participants’ views that 

the lessons using GOs are stimulating. 

 
(1) These sessions are quite different from our usual classes. I feel they are very interesting to learn. I 

heard CT before but did not know what it was. It is my first time to know and learn about GOs. 

(P1-stimulating lesson) 

(2) It was a great idea to use it during the English reading classes. Our teacher divided us into groups 

to discuss using the maps in our reading. I think we had much fun. (P2-stimulating lesson) 

(3) For me, this is new knowledge. I think they are full of fun. They are quite different from our usual 

classes. (P4-stimulating lesson) 

 

Furthermore, the following are excerpts related to the participants’ feedback that 

GOs ease their comprehension of the reading texts presented in the lessons. 

 
(4) These GOs helped to digest those passages so that I could acquire the fundamental facts of these 

passages. (P9-ease comprehension) 

(5) It helped me to understand the points in the passage. (P4-ease comprehension) 

(6) I could more easily find the key information from the text. (P6-ease comprehension) 

(7) These GOs helped to digest those passages so that I could acquire the fundamental facts of these 

passages. (P9-ease comprehension) 

 

The participants also reported that they felt their reading was more focused when 

they used the GOs in the activities related to reading comprehension. 

 
(8) I found it easier for me to get the main ideas of the passages and catch their key points. (P3-more 

focused reading) 

(9) They were just like a framework of reading material. We only needed to find the “bones” of it, 

which means the key information or keywords. Take the big question map, for example, it gave 

me six keywords as a guide. Following these keywords, I could spot the key information quickly. 

(P6-more focused reading) 

(10) I feel more confident to get the keywords of the passage and to grasp the structure of a passage. I 

have become more conscious about getting the main idea of a passage or paragraph and finding 

the supporting details. (P8-more focused reading) 

(11) I found my thinking was more focused and logical when I used these organizers to analyze and 

generalize. (P9-more focused reading) 

 

The following excerpts present the participants’ views on how using GOs 

increased their awareness about using CT skills in reading. 

 
(12) I started to pay more attention to my thinking processes. (P3- awareness about using CT skills) 

(13) And I think we must learn more CT skills and GOs to put our thinking to a higher level. (P4- 

awareness about using CT skills) 

(14) The GOs worked well to help us think about analyzing and generalizing. (P9- awareness about 

using CT skills) 
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 Finally, the following excerpts suggest that the participants felt the GOs eased 

the application of CT skills.  

 
(16) From my point of view, analyzing is a very abstract skill, which I felt was hard to master at one 

time. These sessions showed clearly the usage of analyzing. When we analyze, we tend to break 

things into parts, which helps greatly when we try to know the whole thing. (P4- application of CT 

skills) 

(17) The Hierarchy Diagram map let me divide the passage logically so that I can further analyze the 

passage at a paragraph level. (P5- application of CT skills) 

(18) Take the hierarchy diagram, for example, I find it quite informative and of great value in 

argumentative writing. In argumentative writing, usually, there is a topic, which is supported by 

several sub-topics. The sub-topics are also supported by details, respectively. The hierarchy 

diagram is a very effective presentation of this structure. It can guide us to analyze and generalize 

the topic, sub-topic, and supporting details of a passage. (P7- application of CT skills) 

 

 

5. DISCUSSION  

 

 The study has five main findings. First, both groups are homogeneous, with no 

significant difference between the mean scores. It implies that the difference is the 

result of different interventions. The second finding conveys that students’ CT in the 

experimental group has significantly improved after the intervention. The third finding 

is that the pre-test and post-test results in the control group show no significant 

difference. It provides empirical evidence that the traditional classroom instruction 

used in the control group had no positive effects in fostering CT skills, particularly for 

reading comprehension. The fourth finding is that the post-test scores in the 

experimental group were significantly higher than those in the control group. This 

provides evidence that the use of GO has a more positive influence on students’ critical 

reading performance. The fifth finding is that after the intervention, the analyzing and 

generalizing skills of the experimental group improved significantly. 

 Based on the above findings, three major conclusions can be drawn. First, GOs 

in the experimental group positively impact students’ critical reading performance. 

Second, the GOs in the experimental group have a more positive influence on students’ 

critical reading performance than the conventional instruction. Last, implementing 

GOs contributes to the development of students’ analyzing and generalization skills in 

the English reading class of the experimental group. The results echoed findings from 

past studies that highlighted the improvement in students’ critical thinking skills using 

GOs (Brady et al., 2021; Kurniaman et al., 2018; Samba et al., 2020). Studies have 

indicated that GOs assist learners in organizing their thoughts and ideas, which are key 

in analyzing and generalizing reading texts (Kurniaman et al., 2018; Odiri, 2015).  

 Apart from the quantitative findings of pre-test and post-test, qualitative findings 

support the positive effects of implementing GOs in promoting analyzing and 

generalization skills in English language reading classes. Most students reported that 

the sessions using GOs were different, new, fun, engaging, and helpful in their English 

language learning compared to the traditional methods. It was their first time getting 

exposure to GOs in reading classes. They thought the sessions were interesting. Using 

maps to read English was unique and stimulating. They thought these instructions were 

informative and creative. Previous studies held similar perspectives (Hazaymeh & 

Alomery, 2022; Kurniaman et al., 2018; Samba et al., 2020; Zaini et al., 2010). 
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 Most students highlighted that teaching using GOs has two major benefits to 

their reading comprehension process. The benefits are that (1) the practice has made 

them see the rationale of using GOs and (2) it enabled them to use the GOs taught in 

the reading context. They mentioned that the key characteristics of GOs made reading 

lessons more interesting and the text more comprehensible; information was easily 

recalled, main ideas could easily be identified, and the sequence and relationships of 

information could be understood. These characteristics were also reported in using 

GOs in reading classes (Moya & Tobar, 2017; Salleh & Halim, 2019). The findings 

support the notion in schema theory whereby the GOs get students to link new concepts 

to their previous knowledge. The findings also relate to Cognitive load theory whereby 

the visual organizers increase understanding of reading texts as it facilitates logical 

thinking. Besides that, most participants thought this new experience created 

awareness about CT skills. They also realized the importance of cultivating CT skills, 

which they had not previously paid attention to (Hazaymeh & Alomery, 2022; 

Kurniaman et al., 2018; Samba et al., 2020). They learned skills of analyzing and 

generalization and how to apply these skills to their reading process. Most students 

agreed that using GOs allowed them to analyze and generalize better. They thought 

GOs helped them grasp the most important information by revealing the structure of a 

passage and by guiding them to think logically. These conceptions were confirmed by 

considerably related studies (Hazaymeh & Alomery, 2022; Pang, 2013; Praveen & 

Rajan, 2013; Sari et al., 2019). 

 The students also mentioned that mastering CT skills is essential to comprehend 

reading texts. All respondents agreed that it is important to master these CT skills, such 

as analyzing and generalizing in English reading. All of the students could learn more 

about CT and GOs. They hope to master more CT skills to improve their reading and 

exam performance.  

 

 

6. CONCLUSION 

 

 This research highlights the critical role of GOs in promoting CT skills in 

China’s English language reading classes. The results of the study suggest several 

implications in teaching reading using GOs and promoting analyzing and 

generalization skills among English language learners, particularly in an EFL context. 

 The first implication is the impact on materials used in teaching. The research 

findings show that using GOs supports senior high school students’ CT skills 

development. Their CT in reading improved, and the students learned to use it in 

different reading contexts. Therefore, this positive finding should encourage teachers 

to use GOs in English language classes to develop their learners’ CT skills. Teachers 

and pre-service teachers need to vary their teaching approaches and present their 

instructions using different tools to promote interest among learners. The second 

implication relates to the pedagogical aspect whereby teaching reading can be more 

effective using GOs. It is proven effective because not only did the student’s CT scores 

in reading improve, but they also felt more motivated to learn as they found that the 

maps assisted them in organizing, analyzing, and generalizing the content. 

Furthermore, from the interview findings, most of them held a positive attitude toward 

these instruction sessions. They actively used these new skills in their future reading 

and hoped to learn more about using GOs and CT skills. 
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 This study has enriched the existing literature on strategies to promote students’ 

CT in an EFL context. Although many researchers have stressed the need to cultivate 

CT skills in senior high schools’ English reading, empirical studies are still very 

limited, especially in evaluating the efficiency of a specific reading strategy to develop 

students’ CTS, particularly in China. Future researchers are encouraged to look at more 

CT skills such as inferring, classifying, problem-solving, and other GOs in English 

reading. Future studies can also be conducted with bigger sample sizes and different 

data collection methods. In addition, researchers can compare the use of GOs with 

other approaches to improve students’ CT skills, such as group discussion, storytelling, 

speeches, and cooperative learning.  
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