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Internet Addiction: A Concerning Issue 

among Chinese College Students 

Yaodong Yang 

Jiangsu Normal University, Xuzhou 221116, Jiangsu, China 

 

“Once the internet colonizes you in a bad way, so your future too.” –Rey L. Lapatha 

 

 

HE advent of computers initiated the information revolution, fundamentally trans-

forming individuals’ ways of life. The use of internet brings about unprecedented 

convenience, efficiency, and abundance of information. For college students, the internet 

has significantly enriched their lives, opened more learning channels, and increased learn-

ing resources, as a result, broadening their horizons, facilitating academic exchanges, and 

making learning more engaging. On the other hand, the problematic use of internet such 

as internet dependence among some of them has imposed detrimental effects on their aca-

demic achievement as well as their mental and physical health. 

Internet addiction disorder also referred to as pathological Internet use (PIU), is a 

new type of mental disorder that has emerged with the application and popularization of 

the Internet. The issue of internet addiction was first raised by American psychiatrist Ivan 

Goldberg in 1994, who defined it as a condition in which the user spends unreasonably 

lengthy periods of time online and fails to control this compulsive act. Internet addiction 

disorder is comparable to pathological gambling (Young, 1997; Hollander et al., 2000), 

with symptoms including increased tolerance, withdrawal, emotional disorders (such as 

depression, anxiety), social relationship disruption (reduced quantity or degraded quality 

of social connections) and more. 

The internet addiction rate among Chinese college students has been trending up-

ward over the past few years. According to the 46th Statistical Report on China’s Internet 

Development published by the China Internet Network Information Center, by September 

2020, China had an Internet penetration rate of 67.0% and 940 million internet users, with 

students accounting for 28.2% (CNNIC, 2020). Internet dependence has become a major 

risk factor for the declining health and impeded academic development in higher educa-

tion students. The 48th Statistical Report on China’s Internet Development revealed that 

the internet addiction rate among college students was 10.7% (Li, 2021). Research has 
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demonstrated that internet addiction has a deleterious impact on academic levels, mental 

state, and everyday lives of college students. Specific consequences include but not lim-

ited to physical degeneration, memory loss, thinking ability degradation, and poor social 

adaptation. Therefore, in-depth analysis of factors contributing to college student Internet 

dependence is critical to the prevention and intervention of pathological Internet use in 

them. 

The article titled “Internet Addition among College Students in China and Its Un-

derlying Causes” (Xia, 2023) in this issue provides an overview of internet addiction 

among Chinese college students, pinpoints its causes, and highlights its adverse effects, 

based on the analysis of previous relevant studies. It is hoped this study can spark more 

discussions on this subject. 
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Abstract: As a real time socio-scientific issue, the COVID-19 pan-
demic has clearly shown us the need for the public to understand 

science. As experts have repeatedly stressed in recent years, science 

education plays an important role in developing scientifically lit-
erate societies. In this context, it is critical to consider which sub-

jects science educators frequently concentrate on and the messages 
they give to researchers, policymakers, and other stakeholders. 

Therefore, the purpose of this study was to use bibliometric data to 

understand the topics that the articles in the Journal of Research in 
Science Teaching (JRST), one of the flagship journals about science 

education and teaching, focused on over the last 20 years. This 

study employed both descriptive and bibliometric analysis. Based 
on data from the Web of Science (WoS), descriptive analyses are 

presented as frequencies and percentages and we used VOSviewer 
software for bibliometric analysis. Findings showed that more than 

80% of the authors of the JRST are from the United States, Austral-

ia, Canada, and the United Kingdom. Moreover, results of these 
analyses demonstrate that the researchers publishing in the JRST 

focused on two main ideas over the past 20 years: “Which science 
teaching methods and strategies are most effective?” and “What 

can be done to make science teaching more inclusive?” As a result, 

it can be clearly seen that JRST has special attention on inclusive 
approach in science education which should be designed to include 

traditionally underrepresented groups. 
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Introduction 

ULTIVATING a scientifically literate society is critical to making 

sense of and producing solutions to many of the most pressing issues 

facing the world today. As a real time socio-scientific issue, the 

COVID-19 pandemic has clearly demonstrated the need for the public to un-

derstand science (Reiss, 2020). It is not only pandemics that necessitate this 

type of widespread scientific literacy, but also wars, unequal distributions of 

global resources, environmental problems, and socio-cultural disparities, and 

civil rights. Individual nations and international organizations develop poli-

cies to address these issues based on scientific studies conducted by experts. 

As experts have repeatedly stressed in recent years, science education plays 

an important role in developing scientifically literate societies (Bybee, 1997; 

Roberts & Bybee, 2014; Roth & Barton, 2004). In this context, it is critical 

to consider which subjects science educators frequently concentrate on and 

the messages they give to researchers, policymakers, and other stakeholders. 

Therefore, synthesizing previous studies will help us advance this line of re-

search (Zupic & Cater, 2015). Similarly, if we understand the history of sci-

ence education, we can understand our current shortcomings and make more 

reliable predictions about the future (Yager, 2000). As a result, the present 

study aimed to use bibliometric data to understand the topics of the articles 

published in the Journal of Research in Science Teaching (JRST), one of the 

flagship journals about science education, over the last 20 years. Thus, we 

generated the following research questions: 

1. What are the descriptive characteristics of the studies published in JRST 

over the past 20 years? 

2. What does the intellectual structure of the past 20 years of JRST publi-

cations look like? 

Why JRST? 

The current body of knowledge in a particular field is the result of years of 

scientific communication between communities of researchers (Assefa & 

Rorissa, 2013). In this context, the output of scientific communication con-

sists of journal articles, books, and conference papers. Using bibliometric 

techniques to analyze the knowledge structure and scientific characteristics 

of a particular journal’s publications can provide a guide for the journal’s 

authors, as well forecast the journal’s future development. In addition, it can 

reveal the current status and development trends of a journal, providing the 

opportunity to evaluate its contribution to the field (Xu et al., 2018). Such 

studies can take place on a small scale, for example for an internal evaluation 

of a journal, or at a high level, such as shaping the science policy of an entire 

country (Al et al., 2010). For this study, we focused our attention on review-

C 
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ing the Journal of Research in Science Teaching (JRST). The JRST is the 

official journal of the National Association for Research in Science 

(NARST), a global consortium dedicated to improving science education 

through research. As one of the most important science education journals 

included in the Social Sciences Citation Index, this journal was a natural 

choice for this research, since it has a strong influence on the field globally 

and provides important insight into current trends in science education publi-

cations. According to Journal Citation Reports data, the JRST ranked 49
th

 

among 263 “education & educational research” journals in 2022, with an 

impact factor of 3.918.  

Theoretical Background: What does Bibliometric Anal-

ysis do? 

The goal of research synthesis is to place individual studies in conversation 

with each other, to put their findings into perspective (Leary & Walker, 

2018). Due to the rapid increase of research in science education in recent 

years, it is important to examine this large amount of existing educational 

research data from a bird’s eye view to develop future studies and policies 

(Authors, 2021). With such a wealth of research, it is becoming increasingly 

difficult for scholars to keep up with the relevant literature in their field. 

Therefore, researchers should employ various methods to cope with the rich-

ness of this data, filter important studies by predicting their real effects, and 

produce meaningful results by discovering the structure underlying the field. 

Several different field review approaches can be used depending on the re-

view’s goals, as well as the amount and nature of the literature to under 

analysis (Donthu et al., 2021); the most popular of these methodologies in-

clude meta-analysis, meta-synthesis, and bibliometry. Meta-synthesis is a 

method from the qualitative paradigm (Leary & Walker, 2018). Meta-

analysis, which works quantitatively, reveals relationships that are not exam-

ined in researched studies by using empirical evidence (Donthu et al., 2021). 

On the other hand, bibliometric studies summarize large volumes of bibli-

ometric data (such as keywords and citations) to present the intellectual 

structure and emerging trends of a research topic or field (Donthu et al., 

2021; Güneş et al., 2017; Pritchard, 1969; Zupic & Cater, 2015).  

Bibliometry involves statistical analysis of written publications, such 

as books, articles or conference papers (Pritchard, 1969). This area of re-

search began when Hulme coined the term “statistical bibliography” in 1922 

(Pritchard, 1969). Later, Pritchard (1969) drew attention to the importance of 

the concept and proposed a new term, stating that “...it is to be hoped…this 

term BIBLIOMETRICS will be used explicitly in all studies which seek to 

quantify the processes of written communication and will quickly gain ac-
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ceptance” (p. 2). Bibliometry then attracted the attention of researchers from 

diverse scientific fields, who applied it to their own areas of study (Merigo & 

Yang, 2017). Used for decades to evaluate the research performance of indi-

viduals, teams, and academic units in various scientific fields, this method 

offers the potential to recognize interdisciplinary collaboration, investigate 

the structure of scientific fields, and document the impact of science and 

technology (e.g., publications and patents) research on scientific progress 

(Anninos, 2014; Moed, 2005; Narin, 1976).  

Traditionally, bibliometric approaches are used to determine the sci-

entific and academic value of a particular journal, identify the key scholars 

and documents in a research field (through co-authorship, citation, or co-

citation), and create thematic maps to identify popular and emerging topics, 

collaboration patterns, and interdisciplinary models through co-word or co-

occurrence analysis (Anninos, 2014; Assefa & Rorissa, 2013; Callon et al., 

1986; Hallinger & Kovačević, 2019; Laengle et al., 2018). Bibliometry can 

also quantify the timeliness of a discipline’s content (Al et al., 2010). More-

over, bibliometric methods provide a useful tool in literature reviews before 

reading even begins, by guiding the researcher to the most influential studies 

and mapping the research area without subjective bias (Zupic & Cater, 2015). 

Analyzing the publications of a specific journal can yield several 

benefits. Peer-reviewed academic journals are seen as the most reliable 

sources of knowledge in the scientific community (Gholampour et al., 2019). 

These journals present new developments in a field to the scientific commu-

nity through an objective review process, and the citations that these studies 

receive spread this information and increase its reliability (Westbrook, 1960). 

As a result, analyzing the content and citations of studies published in peer-

reviewed journals provides us with information about what is credible and 

widely accepted in each field. Furthermore, by reviewing particularly promi-

nent journals, researchers can make data-based assertions to editors, authors, 

and readers on to advance and diversify the field through prioritizing particu-

lar articles and themes. 

Donthu et al. (2021) grouped the main techniques of bibliometric 

analysis into two categories: performance analysis and science mapping. 

Publication- and citation-related metrics are used in performance analysis, 

which offers clues about trends in the field. On the other hand, citation, co-

citation, co-authorship, and co-occurrence (co-word) analysis are typical of 

science mapping (Donthu et al., 2021; Zupic & Cater, 2015). When describ-

ing the benefits and drawbacks of science mapping techniques, Zupic and 

Cater (2015) firstly explained that while citation analysis quickly reveals key 

studies in a field, it may be biased against newer studies that have not yet 

received many citations. Secondly, they contend that co-citation analysis is 

the most widely used and valid science mapping method. Mapping the stud-

ies that appear in the same reference lists reveals which schools of thought 
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have the broadest impact on the field. However, for a pattern to emerge, 

studies must be cited together many times; thus, as in citation analysis, co-

citation maps will not depict studies with a low number of citations. Lastly, 

while co-authorship analysis reveals the social structure of a field, co-

occurrence analysis plays an important role in defining the field by mapping 

the actual content of studies. Different representations and interpretations of 

a single concept or theme may pose a problem for this type of analysis, how-

ever. 

The literature provides many examples of bibliometric analyses simi-

lar to the present study. For example, Abramo et al. (2012) used bibliometric 

analysis to explore the contributions of Italian universities; Diem and Wolter 

(2013) investigated Swiss scientists in educational research; and Budd and 

Magnusson (2010) and Earp (2010) mapped higher education studies and 

journals. Additionally, while Laengle et al. (2017) traced trends from the 

European Journal of Operational Research, Merigo and Yang (2017) ap-

plied similar methods to analyze the International Journal of Intelligent Sys-

tems. Finally, Gümüş et al. (2020) analyzed the contributions of Turkish re-

searchers to the field of Educational Leadership and Management, and 

Phelan (2000) conducted similar research on Australian scholars in interna-

tional education. The present study focused on articles published between 

2000 and 2020 in one of the prominent journals in the field of science educa-

tion, JRST. Consequently, it is believed that the bibliometric structure of this 

journal (or any other prominent journal) will provide solid evidence of the 

current state of science education. 

Methods 

This study employed both descriptive and bibliometric analysis. Based on 

data from the Web of Science (WoS), and present the descriptive analyses as 

frequencies and percentages. Researchers have used various software appli-

cations to perform bibliometric analysis; VOSviewer used for this study. 

Why VOSviewer? How does it Work? 

Unlike programs that generate relatively restricted maps (such as SPSS and 

Pajek), VOSviewer was designed to create more detailed and wide-ranging 

bibliometric maps (Van Eck & Waltman, 2010). An understanding of VOS-

viewer terminology is necessary to grasp the working principles of the pro-

gram; thus, an example based on Van Eck and Waltman’s (2010) instruc-

tional manual is provided here. In Figure 1, there are circles with labels and 

links that connect them. These labels differ according to the type of analysis 

conducted; they may include author names for co-authorship analysis or 

keywords for co-occurrence analysis. Assume that the given map is part of a  
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Figure 1. Working Principle of Vosviewer. 

 

 

 

 

keyword analysis. Along with the keywords on the diagram, the frequency of 

occurrence is also indicated. The value next to the A keyword means that 

this keyword was encountered 20 times in the analysis. Suppose that the 

keywords B (blue) on the left and C (red) on the right are also seen 10 times. 

These frequencies are represented in the analysis program both by the size of 

the circles and the size of the labels. Thus, the circle and label for the A 

keyword are twice as big as those for the others. 

The values of the links provide another important element for inter-

pretation. The value “8” between the keywords A and C means that those 

two keywords are used together 8 times. Similarly, the value “4” represents 

the frequency of common use of the A and B keywords in the same study. In 

the analysis, these components, called link strengths, are shown in bold in 

proportion to the values they receive. The relative distance between the two 

objects also indicates these linkages. The link strength of the A keyword 

with the B keyword is 4, while the A keyword’s link strength with the C 

keyword is 8. Therefore, in inverse proportion to these values, the distance 

between A and B is twice the distance between A and C. 

Another key term is total link strength (TLS). TLS represents the to-

tal number of times the keyword is used together with all other keywords. In 

this case, while the TLS value of the A keyword is “12” (4 from A-B and 8 

from A-C), and the keywords B (only A-B=4) and C (only A-C=8) are only 

related to A, their total link strength values are equal to their link strength 

values. Considering that the example given in the figure is only one part of a 

very large map, VOSviewer calculates the values of link strength for each of 

the keywords and total link strength for the other keywords, before grouping 

the concepts according to these linkages by arranging keywords that are fre-

quently used with each other closely together and separating them from other 
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keywords that are less frequently connected. These infrastructures, called 

clusters (represented by blue and red colors in the example), are determined 

by calculating keywords’ total link strengths with each other. When the pro-

gram generates clusters, it includes the group with the higher TLS value of 

the relevant keyword. Thus, we can say that the total link strength of the B 

keyword with the keywords in the blue cluster is more than that of the key-

words it is linked to in the red group. Van Eck and Waltman’s (2010) man-

ual provides a more detailed explanation of this mechanism. 

Selection of Sources and Data Analysis 

The analysis procedure consisted of two phases (see Figure 2). The first 

phase involved selecting the data sources, while the second phase included 

the analysis and interpretation of the data. 

During the first phase, data was obtained using the Web of Science 

(WoS) database. WoS provided all the bibliometric data required for this 

analysis. In addition, this source was preferred because it works in harmony 

with the VOSviewer software. As depicted in Figure 2, we followed the 

process recommended by Moher et al. (2009) when selecting the data 

sources (Phase 1). The first step of this phase involved the initial identifica-

tion of the records through a basic search in WoS. To execute this search, the 

Journal of Research in Science Teaching was entered into the “publication 

name” tab, to limit the query to studies in this journal. For the purposes of 

the study, “2000–2020” was chosen as the time span. A total of 1218 docu-

ments were obtained as a result. In the second step (screening), these docu-

ments were reviewed and all proceedings papers (13), corrections (5), and 

editorial materials (104) were excluded. After a total of 122 studies were 

eliminated, all remaining documents were reviewed in the third step (eligi-

bility) for duplication and erroneous sources. After it was determined that 

there were no errors, a total of 1096 studies were included in the study sam-

ple. Thus, the final search phrase used in the Web of Science to gather the 

data for this study on February 12, 2021 was as follows: 

PUBLICATION NAME: (“journal of research in science teaching”) 

Refined by: [excluding] DOCUMENT TYPES: (PROCEEDINGS PAPER 

OR CORRECTION OR EDITORIAL MATERIAL) Timespan: 2000-2020. 

Indexes: SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, 

BKCI-SSH, ESCI. 

The second phase of data analysis began with descriptive analyses in 

WoS’s analysis tab using frequencies and percentages. General insights were 

provided by visualizing the document types (e.g., review or research article) 

of the publications in JRST, the number of articles published by year, and 

the countries and universities of the publishing authors. In the second step, 

which involved bibliometric analysis for identifying the intellectual structure  
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Figure 2. Selection of the Sources and Analysis. 

 

 

 

of the journal, the previously downloaded data from the 1096 publications 

were transferred to VOSviewer for closer analysis. This process began with 

selection and screening of the keywords and author names. Since the soft-

ware tries to create patterns using all the data during these analyses, it was 

important to first debug and correct any potential errors in the data. Thesau-

rus text files were used to prevent typos or redundant entries from causing 

unnecessary repetition in the results. For example, similar notations repre-

senting the same person or keyword in the WoS database, such as authors 

“Krajcik, J” and “Krajcik, JS,” or keywords “socio-scientific issues” and 

“socioscientific issues” were combined. 

Though the extraction logic employed in author and keyword analy-

sis is similar, non-systematic keyword selection process is provided here as 
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an example. As seen in Figure 2, the studies included in the data set con-

tained 1,614 author keywords. Keyword screening revealed that 33 of these 

author keywords had similar representations, where they were paired with 

others in the study that had the same meaning but were worded differently 

by the authors. For example, keyword combinations (that are not open to in-

terpretation) such as “learning progressions” and “learning progression” or 

“nature of science” and “nature of science (NOS)” were made. This data 

cleaning process narrowed the number of keywords to 1,581. Next, the soft-

ware needed to be told which keywords to examine. When all data was used 

at the same time, a vastly complicated map with 1581 keywords was created. 

To create a simpler map, keywords that were used fewer than five times 

were eliminated, to narrow the keywords to the most established concepts in 

the field of science education. This yielded the 99 most frequently used 

keywords, which were then analyzed.  

This study utilized bibliometric analysis parameters such as citation 

(for authors and documents), co-citation, co-authorship, and co-occurrence 

(Van Eck & Waltman, 2010). At the conclusion of data analysis, the two re-

searchers, who are experts on bibliometry, separately examined the maps 

generated by VOSviewer to make the final inferences. 

The results of the data analysis are presented in two sections, each 

corresponding with one of the study’s guiding research questions: the de-

scriptive analysis of the journal and intellectual structure of the journal (fol-

lowing the categories described by Hallinger, 2020). The elements included 

in the descriptive analysis are outlined above. The second section presents an 

analysis of the journal’s intellectual structure. In this study, “intellectual 

structure” refers to a journal’s research traditions, interdisciplinary structure, 

and influential research subjects, as well as the pattern of relations among 

them (Zupic & Cater, 2015). According to Ramos‐Rodríguez and Ruíz‐
Navarro (2004), frequently cited authors and documents have a greater influ-

ence on the field than those less frequently cited. Identifying the most influ-

ential authors and articles in a journal might therefore give insight into the 

journal’s intellectual focus. To identify these influential authors, co-

authorship analysis was performed in VOSviewer to identify the document 

numbers, link strengths, and TLS values of the authors. Citation counts were 

also taken directly from WoS to identify the most influential documents. The 

date when the study was published online was considered when calculating 

the average number of citations.  

Co-citation analysis reveals publications that are cited together in the 

same study (Hallinger, 2020). Similarly, examining the co-citations found in 

a study helps researchers make inferences about the focus of that study. Co-

citation analysis typically reveals studies with similar content, which can be 

used as an important data source for estimating the focus of studies in a par-

ticular field (Díez-Martín et al., 2021; Ramos-Rodríguez & Ruíz-Navarro,  
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Figure 3. Representation of Co-Citation. 

 

 

 

 

2004). Figure 3, designed by Vogel and Güttel (2013, p. 429), illustrates co-

citation analysis of citing document A and cited documents a and b; thus, the 

number of times a and b are included in the reference list of the same docu-

ment is calculated as their co-citation number.  

Co-occurrence (keyword) analysis can also be used to identify a 

journal’s intellectual structure. We employed author keywords for co-

occurrence in this study by calculating the number of times these keywords 

were used both individually and together with other keywords. Co-

occurrence analyses can provide researchers with accurate and reliable re-

sults about the topical foci in a journal or field (Gümüs et al., 2020). Conse-

quently, combining co-authorship, citation count, co-citation and co-

occurrence analyses enabled us to develop a big picture understanding of the 

JRST’s topical patterns and intellectual structure over the last 20 years. 

Study Limitations 

This study aimed to illustrate the current trends in science education by ana-

lyzing the bibliometric data of the JRST from the past 20 years. However, it 

is important to highlight key limitations of this study’s approach before in-

terpreting its results. The most important limitation of this study involves the 

decisions made when selecting the keywords. As previously noted, only 

spelling issues or variations in the authors’ notational preferences considered 

when deciding which keywords to combine. Even though several keywords 

may appear to represent the same meaning, all relevant research must be 
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thoroughly analyzed before making a merging decision, since it is difficult to 

discern the authors’ intent behind the keywords they chose to use (Zupic & 

Cater, 2015). As Gümüş et al. (2020) explain, the content of the studies can-

not be examined in detail when working with such a large data set; thus, a 

researcher cannot determine the true intentions of the authors or studies in 

question. For example, the keyword “African American” was not included in 

the analyses since it was only used once, and therefore did not meet the crite-

ria for inclusion in this study (at least five references). We therefore needed 

to examine the study itself to determine whether it should be combined with 

the “race” keyword. However, even reviewing such studies in order to pro-

ceed with keyword merging could fall prey to researchers’ subjective opin-

ions; thus, to minimize the potential of bias, we limited merges to spelling 

preferences only. Since the analysis program works on a single combination 

basis, it will be up to the researcher’s decision whether to combine the key-

word “African American” with “equity” or “race”. Considering the working 

principle of bibliometric analysis, including eliminated keywords in the 

analysis could result in changes in the maps. As a result, one of the major 

limitations of the present study was that these potentially relevant keywords 

were not included.  

Another limitation involves the keyword pool that journals provide 

when researchers submit their manuscripts. The JRST, like some other jour-

nals, asks authors to choose keywords from a pool for the review process 

when they first submit a manuscript. Although journals enable authors to add 

their own keywords after review, authors may choose to stick to keywords 

from the pool. This could lead to the frequent use of similar keywords in 

studies published in the journal.  

Finally, because of the quantitative nature of this study, it avoids 

making some qualitative interpretations. It is obvious, for example, that in-

ferring “influential” documents or authors in a field based on citation num-

bers is a significant limitation. In this context, it is important to remember 

that qualitative interpretations of the influential authors or documents in the 

JRST could limit the replicability and generalizability of this study’s find-

ings. With these limitations in mind, it is still reasonable to assert that this 

study offers meaningful implications for interpreting broad trends in the field 

of science education. 

Findings 

General Descriptive Analysis of JRST between 2000 

and 2020 
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Table 1. Distribution of the Document Types. 

Document types  Records % of 1,096 

Research article 1,069 97.54 

Review article 27 2.46 

 

 

 

 

 
Figure 4. Annual Number of Articles Published in the JRST. 

 

 

 

 

Table 1 shows the types of documents included in the analysis. Of the 1096 

studies analyzed, 1069 were research articles and 27 were review articles. 

When the data were obtained, 15 of the studies were in the early access 

process. 

Figure 4 shows the annual number of articles published in the JRST 

over the last two decades, as well as their percentage distribution based on 

WoS data. According to WoS data, the greatest numbers of studies were 

published in 2020 (72; 6.57%). However, since 15 of these studies were in 

the early access stage, this annual number appears high. The journal’s web-

site indicates that 57 research and review articles were published in 2020. On 

the other hand, 2003 and 2006 saw the lowest number of publications, with 

42 articles (3.83%) each. 
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Figure 5. Distribution of Publications by Country. 

 

 

 

 

 

 

Figure 6. Distribution of Publications by Universities/Institutions. 
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Figure 7. (A) VOSviewer Output for Co-Authorship Analysis. (B) VOSviewer 
Output for the Average Publication Years of the Authors. 
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Figure 5 identifies the countries where the studies in the dataset were 

conducted. This graphic, which depicts the 25 most referenced countries, 

shows that 816 (more than 70%) of the studies came from the United States, 

followed by Israel with 63 studies, Australia with 58, Canada with 55, and 

the UK with 39. Finally, Brazil (4), Norway (4), Portugal (4), and New Zea-

land (3) contributed the fewest studies among the top 25 countries. Countries 

shown in gray published fewer than three studies and were not among the 

top 25 countries. 

Additional descriptive analysis was conducted to determine the au-

thors’ university affiliations. Figure 6 shows the 25 universities that contrib-

uted the greatest number of studies to the journal during the 20-year period. 

Scholars from Michigan State University (49; 4.47%) contributed the most 

to the journal, followed by the University of Michigan with 41 studies 

(3.74%) and the University of Illinois with 33 studies (3.01%). Interestingly, 

21 of the top 25 universities were in the USA. While Israel (the Weizmann 

Institute of Science and the Technion-Israel Institute of Technology) had two 

institutions on the list, Canada (the University of Victoria) and Australia 

(Curtin University of Technology) each had one. 

Intellectual Structure of the JRST between 2000 and 

2020 

Co-authorship 

Co-authorship analyses were conducted to identify the most productive re-

searchers and research groups published in the JRST over the last 20 years. 

A VOSviewer visual illustrating this co-authorship analysis is presented in 

Figure 7A. A total of 2237 authors appeared in the analysis, with 86 authors 

having at least 4 publications. Although the authors who appear unconnected 

in the visual have at least 4 publications, they do not have co-authorship 

visuals due to their co-authors lacking at least 4 publications. The map 

shows several small groups, as well as four interconnected and dominant 

working groups. These clusters are shown on the map in green, red, yellow, 

and blue.  

T.D. Sadler is the most influential researcher in the green cluster, 

with 12 papers. This green group establishes connections with other domi-

nant groups, thereby acting as a unifying group, which is why it is located in 

the center of the map. This group has clearly established links with the yel-

low group through D.L. Zeidler and the blue group with V.L. Akerson. 

Sadler and colleagues focused their articles on socio-scientific issues, infor-

mal reasoning, and decision making. J.S. Krajcik is located in the center of 

the red cluster, another dominant group, with a total of 27 documents. Stud- 
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Table 2. LS and TLS of the Authors. 

Author 1 Author 2 
A1&2 LS 

Name DN L TLS Name DN L TLS 

Krajcik, J.S. 27 12 28 Soloway, E. 5 3 8 5 

    Blumenfeld, P.C. 4 4 8 4 

Abd-El-Khalick, F. 19 6 14 Lederman, N.G. 12 5 14 4 

    Summers, R. 4 1 4 4 

    Akerson, V.L. 11 4 7 2 

Roth, W.M. 17 2 6 Tobin, K. 7 4 8 4 

Linn, M.C. 16 3 10 Liu, O.L. 6 2 9 4 

Sadler, T.D. 12 4 6 Zeidler, D.L. 7 2 3 3 

McNeill, K.L. 10 2 7 Gonzales-Howard, M. 5 1 5 5 

Fortus, D. 9 6 12 Vedder-Weiss, D. 8 1 4 4 

DN: Document Number; L: Links; TLS: Total Link Strength; LS: Link Strength. 

 

 

 

 

ies in the red cluster tend to focus on project and inquiry-based classrooms. 

Beyond the red cluster, the map also indicates Krajcik’s frequent collabora-

tions with authors in the green cluster, making Krajcik the strongest link be-

tween the red and green groups. F. Abd-El-Khalick, located in the center of 

the blue cluster, has become one of the leading authors in terms of both pro-

ductivity and partnerships, with 19 documents. This blue cluster indicates 

that Abd-El-Khalick’s studies in partnership with N.G. Lederman, R.L. Bell, 

and R.S. Schwartz focused on nature of science (NoS) and scientific inquiry. 

Finally, M.C. Linn forms the center of the yellow group, with 16 documents. 

The studies of the yellow group are generally focused on assessment and dy-

namic visualization. 

Additional influential working groups beyond these four dominant 

clusters are also pictured on the map. One of the most prominent was the 

violet group, which included W.M. Roth (17 documents) and colleagues. 

This group generally conducted studies on co-teaching, urban science educa-

tion, and cultural diversity. 

Table 2 shows the number of documents (DN) of the most influential 

authors who published in the JRST during the 20-year period, the number of 

different authors they worked with (L), and the number of times they col-

laborated with other authors in total (TLS). The last column of the table indi-

cates the partnerships of the authors in the first and second columns (Link 

Strength: LS). 

J.S. Krajcik stands out with 27 papers, collaborations with 12 sepa-

rate authors, and 28 partnerships between 2000 and 2020. Krajcik collabo-

rated most frequently with E. Soloway (5 times). Also prominent was F.  
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Table 3. Most Influential Documents of the JRST in the Last 20 Years. 

 Title Year C AVP 

1 

Views of nature of science questionnaire: Toward valid and 
meaningful assessment of learners’ conceptions of nature 
of science. Lederman, N.G.; Abd-El-Khalick, F.; 
Bell, R.L.; Schwartz, R.S. 

2002 723 36.15 

2 
Enhancing the quality of argumentation in school science. 
Osborne, J.; Erduran, S.; Simon, S. 

2004 589 32.72 

3 
Understanding the science experiences of successful women 
of color: Science identity as an analytic lens. 
Carlone, H.B..; Johnson, A. 

2007 555 37 

4 
Inquiry-Based Science Instruction-What Is It and Does It Matter? 
Results from a Research Synthesis Years 1984 to 2002. 
Minner, D.D.; Levy, A.J.; Century, J. 

2010 550 45.83 

5 
Fostering students' knowledge and argumentation skills 
through dilemmas in human genetics. Zohar, A.; Nemet, F. 

2002 530 26.5 

6 
Informal reasoning regarding socioscientific issues: A critical 
review of research. Sadler, T.D. 

2004 446 24.78 

7 
Scientific literacy: Another look at its historical and 
contemporary meanings and its relationship to science 
education reform. DeBoer, G.E. 

2000 445 20.23 

8 

Developing a Learning Progression for Scientific Modeling: 
Making Scientific Modeling Accessible and Meaningful for 
Learners. Schwarz, C.V.; Reiser, B.J.; Davis, E.A.; 
Kenyon, L.; Acher, A.; Fortus, D.; Shwartz, Y.; Hug, B.; Krajcik, J. 

2009 443 34.08 

9 
Sources of science self-efficacy beliefs of middle school 
students. Britner, S.L.; Pajares, F. 

2006 401 25.06 

10 
Articulating communities: Sociocultural perspectives on 
science education. Lemke, J.L. 

2001 391 18.62 

11 
Professional development and reform in science education: 
The role of teachers’ practical knowledge. van Driel, J.H.; 
Beijaard, D.; Verloop, N. 

2001 388 18.48 

12 
Influence of explicit and reflective versus implicit inquiry-oriented 
instruction on sixth graders’ views of nature of science. 
Khishfe, R.; Abd-El-Khalick, F. 

2002 340 17 

13 
The effects of professional development on science teaching 
practices and classroom culture. Supovitz, J.A.; Turner, H.M. 

2000 334 15.18 

14 
Rethinking diversity in learning science: The logic of everyday 
sense-making. Warren, B.; Ballenger, C.; Ogonowski, M.; 
Rosebery, A.S.; Hudicourt-Barnes, J. 

2001 324 15.43 

15 
Facilitating Change in Undergraduate STEM Instructional 
Practices: An Analytic Review of the Literature. Henderson, C.; 
Beach, A.; Finkelstein, N. 

2011 309 28.09 

16 
Promoting understanding of chemical representations: Students' 
use of a visualization tool in the classroom. 
Wu, H.K.; Krajcik, J.S.; Soloway, E. 

2001 305 14.52 

17 
Influence of a reflective explicit activity-based approach 
on elementary teachers’ conceptions of nature of science. 
Akerson, V.L.; Abd-El-Khalick, F.; Lederman, N.G. 

2000 301 13.68 

18 
Learning to teach science as inquiry in the rough and tumble 
of practice. Crawford, B.A. 

2007 289 19.27 

19 
Embracing the essence of inquiry: New roles for science teachers. 
Crawford, B.A. 

2000 281 12.77 

20 
In search of pedagogical content knowledge in science: 
Developing ways of articulating and documenting 
professional practice. Loughran, J.; Mulhall, P.; Berry, A. 

2004 279 15.5 
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Abd-El-Khalick with 19 documents, 6 collaborators, and 14 total collabora-

tions, including 4 collaborations with Lederman and 4 collaborations with R. 

Summers. As a final example, M.C. Linn was also a prolific author, with 16 

documents, 3 co-authors, and 10 total collaborations, including 4 collabora-

tions with O.L. Liu.  

Co-authorship analysis determined that the average publication dates 

of the researchers varied between 2000 and 2018 (see Figure 7B). In the 

graphic, the darker colored circles represent those studies published in earlier 

years, while yellow tones indicate more recent publication dates. N. Brick-

house (2000), K. Scantlebury (2002), and A.E. Lawson (2003) had older av-

erages, while R. Summers (2018), M. Gonzales-Howard (2017), and K. 

Neumann (2016) contributed to the journal more recently. 

Influential Documents 

Next, the analysis identified the 20 documents published in the JRST over 

the past two decades that had the greatest impact (Table 3). Citations of 

these studies from articles in JRST and all other journals indexed in the WoS 

database as of the date of data acquisition were evaluated. The impact of 

documents can be evaluated in two ways: the first involves identifying the 

most cited documents in the years in question, while the second involves 

calculating the average number of citations the study received over the years. 

According to the first method, the most cited paper was “Views of nature of 

science questionnaire: Toward valid and meaningful assessment of learners’ 

conceptions of nature of science” by Lederman et al. (2002). This study, 

which involves the VOSI scale—developed to determine the understanding 

of the nature of science—had 723 citations. The next most-cited paper was 

Osborne et al.’s (2004) “Enhancing the quality of argumentation in school 

science.” This article, which is among the foundational studies on the use of 

argumentation in science classes, has been referenced by authors 589 times. 

With their study titled “Understanding the science experiences of successful 

women of color: Science identity as an analytic lens,” Carlone and Johnson 

(2007) ranked third with 555 citations. This study has been the most promi-

nent study of diversity and inclusion in science education in recent years. 

Examining the average citations per year offers a different perspec-

tive. It is expected that older studies will receive more citations due to their 

longer shelf life. Therefore, assessing the average number of citations re-

ceived per year allows us to make more reliable inferences about the effec-

tiveness of a particular study in the field. In this context, the second and third 

studies in the top three are again Carlone and Johnson (2007) with 37 aver-

age citations and Lederman et al. (2002) with 36.15, while a paper titled “In-

quiry-Based Science Instruction-What Is It and Does It Matter? Results from  
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Figure 8. VOSviewer Output for Co-Citation Analysis. 

 

 

 

 

a Research Synthesis Years 1984 to 2002” by Minner, Levy, and Century 

was the most prominent, with an average of 45.83 citations per year. 

Co-citation 

When conducting co-citation analysis of the 39,901 total references in the 

corpus of the present study, we selected studies with at least 25 references, to 

map a total of 85 studies (Figure 8). The WoS data includes only the first 

author of the cited document; thus, other authors are not presented on the 

map. 

As depicted in Figure 8, five main clusters appeared during this 

phase of analysis. When looking at all the co-citation data, NRC (1996) (336 

citations) and AAAS (1993) (148 citations) emerge as the most cited docu-

ments out of all the studies, and thus are in the center of the map. Since the 

blue cluster to which these studies belong is generally located in the center, it 

can be assumed that this cluster contains the field’s most foundational 

documents. This group includes articles by G.J. Posner (1982), I. Vygotsky 
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(1978), T. Kuhn (1962), and R. Driver (1994) that played an important role 

in shifting the paradigm of science education. In addition to the centrally lo-

cated blue cluster, the green cluster also represents shared thoughts, since it 

spreads to different points on the map. The most frequently cited document 

of the green group was published by the NRC (2012). In addition, the arti-

cles in this group by Next Generation Science Standards (2013), NRC (2000), 

R.A. Duschl (2007), and Shulman (1986, 1987) were also frequently cited 

and represent other basic studies of the field. The main difference from the 

blue cluster is that the green cluster mostly consists of studies published after 

2000. 

Three additional distinct clusters were identified, each clearly sepa-

rated from the others. The first was the violet cluster at the top of the map, 

with N.G. Lederman (1992) at the center. The cluster, which includes addi-

tional documents by N.G. Lederman (2000 and 2002), as well as F. Abd-El-

Khalick (1998 and 2000), N.W. Brickhouse (1990), and V.L. Akerson 

(2000), is mostly cited in studies centered around the Nature of Science 

(NoS). 

Although it does not have a clear center, the studies in the yellow 

cluster are generally argumentation and reasoning oriented. This cluster in-

cludes documents by S. Toulmin (1958), R. Driver (2000), M.P. Jimenez-

Aleixandre (2000), J. Osborne (2004), A. Zohar (2002), and T. Sadler (2004). 

Finally, the studies in the red cluster mostly focus on inclusion in sci-

ence education; thus, researchers working on issues such as equity, diversity, 

identity, and gender typically cite these documents. Examples include arti-

cles by H.B. Carlone (2004), N.W. Brickhouse (2000), and D. Holland 

(1998).  

Table 4 shows the first authors of the most cited documents in the 

JRST from each cluster, along with their most frequently co-cited documents. 

NRC (1996) was most frequently cited with AAAS (1993), while NRC 

(2012) was most frequently cited with NGSS (2013), and Lederman (1992) 

was most frequently cited with Abd-El-Khalick (1998). 

Co-occurrence Author Keywords 

Of the 1581 total keywords included in the analysis, 99 had at least 5 occur-

rences. These 99 most frequent keywords were mapped, with a minimum 

cluster size of 15 for clearer reading of the results. As a result of the analysis, 

among the 99 keywords detected in the JRST between 2000 and 2020, 20 of 

the most frequently used keywords are presented in Table 5. The table also 

shows the clusters for the keywords, total link strength, and average publica-

tion year. 

As seen in the table, science education, inquiry-based learning, and 

equity represented the most used keywords, with the strongest TLS. These  
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Table 4. Most Cited Documents by JRST Authors and Their Co-Citations. 

Source 1 Source 2 
S1&2 LS 

Author Name C L TLS Author Name C L TLS 

NRC, 1996 336 83 1226 AAAS, 1993 148 83 613 115 

Lederman, N.G., 1992 63 67 373 Abd-El-Khalick, F., 1998 41 60 259 26 

Driver, R., 2000 47 69 328 Zohar, A., 2002 35 64 267 21 

NRC, 2012 127 81 594 NGSS, 2013 88 74 299 44 

Lemke, J.L., 1990 96 78 432 Warren, B., 2001 49 64 258 15 

C: Citations; L: Links; TLS: Total Link Strength; LS: Link Strength. 

 

 

 

Table 5. Most Seen Keywords and Descriptives. 

Keywords Cluster Occurrences Total Link Strength Av. Pub. Year 

Science Education Red 82 172 2015 

Inquiry-Based Learning Green 66 141 2013 

Equity Red 43 109 2014 

Secondary Science Yellow 43 107 2012 

Middle School Science Red 41 94 2011 

Chemistry Education Yellow 41 77 2012 

Nature of Science (Nos) Yellow 40 81 2012 

Professional Development Green 39 83 2014 

Physics Education Red 37 89 2011 

General Science Red 35 89 2008 

Assessment Green 35 68 2014 

Biology Education Yellow 34 84 2011 

Achievement Red 32 75 2012 

Science Teacher Education Green 32 62 2013 

Elementary Science Blue 32 58 2013 

Learning Progression Green 32 46 2014 

Curriculum Development Green 31 83 2012 

Teacher Education Green 28 68 2014 

Evolution Green 28 55 2013 

Socio-Scientific Issues Yellow 27 50 2013 

 

 

 

 

keywords—which have 172, 141, and 109 total link strengths, respectively—

were the most used by researchers and consequently the most frequently as-

sociated with other keywords. 

As represented in Figure 9A, the 99 most popular keywords were 

grouped under 4 clusters. The keywords in the blue, green, and red clusters 

are all clearly distinguished from other clusters. The yellow cluster, on the  
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Figure 9. (A) VOSviewer Output for Co-Occurence Analysis. (B) VOSviewer 
Output for the Average Years of the Keywords. 
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Table 6. Link Strength of Most Used Keywords. 

Item 1 Item 2 Link Strength 

Equity Diversity 10 

Science Education 7 

Socio-cultural issues 6 

Inquiry-based learning Curriculum development 10 

Technology education 10 

Professional development 7 

Nature of Science (NOS) Inquiry-based learning 7 

General science 6 

Socio-scientific Issues 6 

Informal science Museum Education 7 

 

 

 

 

other hand, connects with all the other clusters. The science education key-

word in the center of the red cluster also forms the center of the entire map. 

Most of the inclusive education keywords were found in this cluster, includ-

ing equity (43 occurrences), gender (25), diversity (22), socio-cultural issues 

(20), identity (17), ethnography (6), race (5), multicultural science (7), urban 

education (24), social justice (8), and values (6). 

In the green cluster, while inquiry-based learning (66 occurrences) 

was the central keyword, learning progression (32), conceptual change (26), 

evolution (28), misconceptions (13), science teacher education (32), peda-

gogical content knowledge (21), technology education (25), and assessment 

(35) were also typical agents of the cluster. Thus, the green cluster can be 

called a learning and teaching oriented cluster. 

The blue cluster’s keywords focus on informal science education. 

Scientific literacy (26 occurrences), informal science (19), museum educa-

tion (8), environmental education (9), motivation (19), and field 

trips/excursions (5) are among the most frequently used words in this cluster.  

Finally, the yellow cluster represents the basics of a new paradigm. 

This cluster is nested within the others, and thus collects concepts that reflect 

the paradigm shift in the field such as nature of science (40), epistemology 

(18), socio-scientific issues (27), and argumentation (22). 

The frequencies of selected keywords in the map are shown in Table 

6, which includes the most used keywords that represent each cluster. The 

keyword equity, which represents the red cluster, is frequently paired with 

the diversity (10), science education (7), and sociocultural issues (6) key-

words in the same cluster. The inquiry-based learning keyword in the center 

of the green cluster, on the other hand, had 10 TLS with curriculum devel-

opment and technology education and 7 TLS with professional development. 
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In the blue cluster, informal science was used 7 times with museum educa-

tion. 

Figure 9B shows the average years when the keywords were used 

between 2000 and 2020. While dark colors represent older years, light colors 

mean that the keywords were used more recently. Statistics/multivariate and 

general science were found to have the oldest average (2008) among the 

keywords. With an average publication year of 2019, the most recent key-

word was STEM education. The average years in the inclusive (red) cluster 

were race, 2018; identity, 2015; agency, 2015; equity, 2014; and diversity, 

2013. Average years in the learning and teaching (green) cluster were in-

quiry-based learning, 2013; learning progression, 2014; assessment, 2014; 

misconceptions, 2013; and conceptual change, 2013. In the blue cluster, the 

average years were 2013 for informal science education, scientific literacy, 

environmental education; 2011 for museum education; and 2009 for field 

trips/excursions. Finally, the average years in the yellow cluster were 2016 

for pedagogical content knowledge, 2015 for argumentation, 2013 for socio-

scientific issues, 2014 for epistemology, and 2012 for nature of science. 

Discussion 

When examining the overall image of the JRST from 2000 to 2020, one of 

the most striking findings is that more than 80% of the publication’s authors 

hail from the United States, Australia, Canada, or the United Kingdom. Par-

allel to this result, 23 (92%) of the most prolific 25 universities that contrib-

uted are in the USA, Australia, or Canada. This result could be attributed to 

the leading role these countries have played in the paradigm change in sci-

ence education. In these countries, the positivist-objectivist view of the na-

ture of scientific knowledge is being replaced by a social constructivist epis-

temology (Irez & Han, 2011; Taylor et al., 1997). As a result, conceptual 

change research, a growing understanding of constructivism, and discussions 

on multicultural education have created changes in science education that 

began with the curriculum studies initiated in the post-Sputnik period and 

Kuhnian-inspired understandings from the 1970s (Matthews, 2004). Such 

large-scale educational reforms bring with them new conceptual frameworks, 

educational goals, and perspectives, which means a new world for research-

ers, teachers, students, and other stakeholders. Since paradigm shifts in a 

field tend to progress slowly, stakeholders who are resistant to change and 

hold onto previous paradigms can slow the pace of progress (Irez & Han, 

2011). Considering that the paradigm shift in science education has a 50-year 

history, it is not surprising that the most popular studies included in this 

analysis tend to come from the first countries to adapt to this process of 

change. It is expected that the contributions of other countries will gradually 

increase; in fact, a review by Abd-El-Khalick et al. (2021) of JRST publica-
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tions between 2015 and 2020 showed that non-US studies increased from 18% 

of the total articles in the journal in 2016 to 50% in 2019. The present study 

also confirmed the increasing trend of non-US studies over the past 20 years. 

As stated previously, the co-authorship, influential documents, co-

citation, and co-occurrence analyses provided important evidence about the 

dominant “schools of thought” within science education. Schools of thought, 

also referred to as “intellectual structures,” represent the ideas and practices 

that dominate a field. This study concluded that although many authors have 

contributed to the JRST, certain authors came to the fore and contribute to 

the focus of the journal through their fields of study and influential publica-

tions. As stated in the findings section, J.S. Krajcik (project and inquiry-

based classrooms), T.D. Sadler (socio-scientific issues, informal reasoning, 

and decision making), M.C. Linn (assessment and dynamic visualization), 

and N.G. Lederman and F. Abd-El-Khalick (nature of science and scientific 

inquiry) were among the most prolific researchers during the two-decade pe-

riod. These authors not only have more publications than the other scholars 

published in the journal—they also worked with many other researchers, 

demonstrating a strong record of collaboration in their respective fields. 

Their working groups also connected with other groups, indicating that they 

frequently communicate and interact with the science education community. 

Additionally, W.M. Roth (co-teaching, urban science education, and cultural 

diversity) has been a prominent author independent of other working groups. 

The isolation of W. M. Roth and his working group from others can be read 

as a sign that these domains are not yet connected, which provides a critical 

gap for future work in this area. 

The analysis of the most influential documents in the journal revealed 

that researchers most frequently referred to three domains of study: nature of 

science (Lederman et al., 2002), argumentation (Osborne et al., 2004), and 

science identity (Carlone & Johnson, 2007). The topic with the highest aver-

age of citations was scientific inquiry (Minner et al., 2010). Additional influ-

ential areas included socio-scientific issues (Sadler, 2004), sociocultural per-

spectives (Lemke, 2001) and scientific modeling (Schwarz et al., 2009). The 

productivity and citations of these documents confirm that they exemplify 

the trends within this field and, moreover, that they play an important role in 

shaping these trends (Pasadeos et al., 1998). 

In co-citation analysis, documents that are cited together typically 

represent similar perspectives or philosophies. Thus, the close relations that 

emerge in these analyses can also give researchers messages about the intel-

lectual structures that shape and drive the field. A similar condition, co-

occurrence, is visualized through keyword analysis. Both the frequency and 

co-occurrence of keywords provide strong evidence of this intellectual struc-

ture (Hallinger, 2020). In the present study, three distinct school of thought 

groups emerged in co-citation analyses: NOS and scientific inquiry, argu-
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mentation, and inclusive science education. Likewise, when the keywords 

were examined, three additional groups stood out: teaching and learning, in-

formal science education, and inclusive science education.  

The combined results of these analyses demonstrate that the re-

searchers publishing in the JRST focused on two key questions over the past 

20 years: “Which science teaching methods and strategies are most effec-

tive?” and “What can be done to make science teaching more inclusive?” 

This result echoes the findings of Concannon et al. (2020), who stated that 

schools of thought centered around fostering students’ depth of knowledge 

of science and how it works have steadily strengthened over the last 30 years. 

As seen in the present study, the recent emergence of the STEM keyword in 

the literature represents a similar philosophy that has been fostered by these 

schools of thought.  

Another school of thought contends that science education should be 

designed to include traditionally underrepresented minority groups. The sci-

ence education community has embraced the mission of preparing a class-

room environment that considers all these differences (Carlone, 2004). The 

constructivist approach to science education states that learners come to class 

with different prior knowledge, understanding, and cultural backgrounds—

all of which are essential to creating educational experiences. These basic 

assumptions of the constructivist paradigm have led to the adoption of more 

inclusive education approaches (Matthews, 2002). As previously mentioned, 

recent popular topics in the JRST, such as STEM, appear to align well with 

inclusive education. In their analysis of studies on inclusive science educa-

tion, Comarú et al. (2021) reported that STEM was the most used subject. 

Thus, strategies and practices from a constructivist approach—such as in-

quiry-based teaching, argumentation, socio-scientific issues, and STEM—

can be employed to create more inclusive science classrooms. This inference 

leads us to conclude that these trends in science teaching should naturally 

lead researchers and practitioners to inclusive education. Our findings indi-

cate that the JRST has paid special attention to the studies on inclusive sci-

ence teaching and learning over the past two decades. Several notable efforts 

have pushed this issue into the spotlight, including a special issue, titled 

“Globalization in Science Education,” published in 2011. This issue focused 

on “building closer international cooperation with a particular emphasis on 

valuing and keeping cultural diversity” (Chiu & Duit, 2011, p. 553). Fur-

thermore, a virtual issue project directed by Atwater (2011) centered on stud-

ies published in the JRST between 1980 and 2010 about multicultural sci-

ence education, equity, and social justice. After evaluating 233 total articles 

on these topics, reviewers (12 science educators) for the issue selected the 9 

most compelling studies to highlight for today’s science education commu-

nity. As shown in the previous sections, the occurrence of keywords such as 

race (avg. year 2018), identity (avg. year 2015), equity (avg. year 2014), and 
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diversity (avg. year 2013) increased after these two special issues. Lastly, the 

journal’s interest in inclusive science education is also supported by another 

special issue call titled “Community-driven: Evidence of and science impli-

cations for equity, justice, science, and participation,” announced in April 

2021 (Ballard et al., 2021). This call signals continued interest in promoting 

“equity in science and science education,” which is also reflected through 

our bibliometric analysis of the JRST.  

As previously stated, the difficult and time-consuming process of a 

paradigm shift in a field typically follows a set of natural stages. The first of 

these steps, as in all intellectual changes, involves identifying and speaking 

aloud the issue before change can be made. Since knowing something and 

doing something are two hugely different things (Pedretti & Hodson, 1995), 

it is critical that perceptions on the subject change first, both on an individual 

and community level (Levitt, 2002). This study shows that the science edu-

cation community is trying to change perceptions on this subject; however, 

the field must also shift the focus of promoting equity in science education 

beyond mere rhetoric and towards concrete actions to build inclusive prac-

tices and structures in communities, schools, and the academy. As evident in 

the co-occurrence analysis, although the inclusive science education cluster 

has a significant place in the map, it is limited by its location at the periphery. 

It is critical that these keywords move to a central position just like the yel-

low cluster—that is, forming a fundamental philosophy that shapes all other 

study subjects. Indeed, this movement is critical not only for science educa-

tion research, but also for understanding the “other” identities of us as citi-

zens of the world (Mutegi et al., 2019). 

Since many articles in the JRST have focused on empowering tradi-

tionally underrepresented students, teachers, and researchers in the field, it is 

worth considering why many of the most influential studies in the field come 

from white men. When the loudest voices speaking about an injustice related 

to identity do not belong to individuals who hold that identity, it signals a 

level of “invisibility” (Mutegi, 2013) for members of that community. For 

example, Avraamidou (2022) emphasized that school structures and culture 

can be alienating and intimidating for women. When racial disparities com-

pound the difficulties that women face when attempting to reach the top of 

their profession (O’connor & Irvine, 2020), it creates a double bind for 

women of color (Nguyen et al., 2021). As Carlone and Johnson (2007) stated, 

these issues center around the academic world’s “recognition” of gender and 

racial identity. In an ideal world, all different identities would be “visible” 

and recognized by the academy (Hughes et al., 2021). The gradual filtration 

of stereotypes and discrimination based on identity, which begins in early 

childhood, has since manifested itself in an academic social structure domi-

nated by white males. 
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The inadequacy of pre-college science and math education for people 

of color, according to Russell and Atwater (2005), is another source of this 

inequality, which in turn influences college major and career choices for 

these minoritized groups. Variables such as other students, teachers, the 

school’s psychosocial learning environment, and the curriculum have an im-

pact on the science learning of any underrepresented group (Atwater, 2000). 

A social constructivist understanding of learning holds power to address 

these issues, since it reveals how differences are reflected in learning in 

every sense. 

Unfortunately, solely eliminating disparities in science and math 

courses is insufficient. As Mutegi (2013) writes, all types of discrimination 

should be perceived as a component of a much larger system of oppression 

(e.g., systemic racism), and such a system can only be addressed through a 

total shift in perceptions. Thus, studies investigating how social perceptions 

of markers of difference impact pre-college science education (such as 

Mutegi’s 2013 study of African-American students) or interrogating the rec-

ognition and hierarchy of these identities in the science classroom (see Car-

lone & Johnson, 2007) are critical. Additionally, we should reflect on how 

teachers, academics, parents, and other stakeholders render these different 

identities “invisible” and discourage or prevent minoritized students (Mutegi, 

2013) from pursuing science-related careers as a result. Finally, raising con-

sciousness around the effects of microaggressions will help create a more 

equitable learning environment for students from minoritized groups (Mutegi 

et al., 2019).  

To conclude, this study analyzing the publications of the JRST pro-

vides clues about the construction of scientifically literate societies, which 

represents the ultimate goal of science education. The image of the last two 

decades of the JRST demonstrates that, while great strides have been made 

in building science literacy, these advancements are insufficient if they do 

not involve all segments of society. The COVID-19 pandemic has cruelly 

demonstrated that a significant portion of the population remains scientifi-

cally illiterate, which has posed massive problems in mitigating the spread of 

disease. The only way to deal with a crisis like this is to take collective ac-

tion. When this context is considered in conjunction with this study’s find-

ings, it becomes clear how vital equality is to both education and society, 

since an unequitable learning environment cannot produce a proactive com-

munity capable of addressing systemic problems. In this way, while the cost 

of COVID-19 is human lives, the cost of racism and discrimination may be 

the “lives” of entire societies. 
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Abstract: This study aims to investigate the motivation and career 

interest in STEM fields of high school students enrolled in public 
schools in the districts of Kayseri in Turkey according to various 

factors, to ascertain the relationship between the two variables, and 

to present a model for the relationship between the variables. The 
causal-comparative research and correlation (relational) research 

designs, which are among the quantitative research designs, were 

used in this study, which involved 1,667 students from five high ed-
ucation institutions situated. The research employed the Career 

Interest Scale in STEM Fields and the Motivation Scale in STEM 
Fields to gather data. It has been found that students whose favorite 

and most successful course is about STEM have much higher moti-

vation and career interest in STEM fields than the other pupils. Ac-
cording to the study, students who are considering majoring in one 

of the university’s STEM fields have much higher motivation and 

career interest in STEM fields than other students do in general. 

Additionally, the connection between motivation and career interest 

in STEM fields was looked at. According to research, students’ mo-
tivation in STEM fields accounts for 70% of changes in their career 

interests in those fields. 
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Introduction 

E are currently experiencing the Industry 4.0 transformation. In-

dustry 4.0 makes it feasible to carry out a more effective and 

quicker production process while still producing goods of higher 

quality at lower costs. In this way, the nations’ economies will evolve fa-

vorably over time, improving their competitiveness as well as their produc-

tion efficiency. Because of this, catching Industry 4.0 is the most crucial re-

quirement for a country to remain competitive and advance economically 

(BCG, 2019; Kuscu, 2018). Embracing Industry 4.0 requires keeping up with 

the times. The digital era, or Industry 4.0, is thought to have started in the 

twenty-first century. Technology has grown and advanced to astounding 

heights in our day and age. To succeed in the modern world, some talents 

have become crucial (Akgunduz, 2016; Beers, n.d.). They are referred to as 

21st Century talents. Despite the fact that there are numerous categories for 

21st century skills, it has become increasingly important to possess abilities 

like creativity and innovation, critical thinking and problem-solving, com-

munication, cooperation, knowledge management, effective use of technol-

ogy, career and life skills, and cultural awareness (Beers, n.d.). The talents 

that will be required the most in the future are also made public. The ability 

to solve complex problems, critical thinking and analysis, creativity, origi-

nality and initiative, leadership and social impact, technology use, monitor-

ing and control, technology design and programming, flexibility, stress toler-

ance and flexibility, reasoning, problem-solving and reasoning, emotional 

intelligence, troubleshooting and user experience are the 15 skills that will be 

most in demand in 2025. Individuals in the workforce nowadays are also re-

quired to possess some talents in addition to these. The following are the top 

10 abilities that employers are looking for in 2020: writing, strategy, python 

programming, mindfulness, meditation, gratitude, kindness, listening, algo-

rithm, and grammar (World Economic Forum, 2020). People working nowa-

days are expected to possess these talents. 
Today, it is impossible to handle real-world problems with knowl-

edge based on a single subject due to the growing importance of Industry 4.0 

technologies and an increase in knowledge. In order to solve a problem, one 

must therefore draw on knowledge from other fields and apply a variety of 

techniques. In order to combine information from other fields and to equip 

people with 21st century abilities, educational policies had to be revised. 

Education systems that prioritize interdisciplinary relationships over instruc-

tion centered around a single discipline have started to gain ground. STAEM 

(Science, Technology, Art, Engineering, and Mathematics) education pro-

vides the first instances of this (Yavuz, 2016). Today’s educational strategy, 

known as STEM (Science, Technology, Engineering, and Mathematics) edu-

W 
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cation, offers an interdisciplinary integration of the disciplines of science, 

technology, engineering, and mathematics (Bybee, 2013). 

STEM education gives people the skills they need to employ Industry 

4.0 technology and prepares pupils for the future. In the end, it contributes to 

the nation’s advancement in the field of competitiveness. With the goals and 

educational results of STEM education, all of these can be accomplished. 

For pupils, STEM education serves various functions. STEM literacy was 

broken down into 21st century skills, STEM employment preparedness, en-

thusiasm and participation, and the capacity to connect STEM disciplines. 

These are the goals of STEM education. The purposes of education and the 

results of that education are strongly tied to one another. As a result, the 

alignment of educational outcomes with objectives determines whether a 

program is successful. The outcomes of STEM education in this context in-

clude learning and success, 21st century abilities, selecting STEM courses, 

educational continuity and graduation rates, selecting a career in STEM, 

building a STEM identity, and the capacity to transfer knowledge across 

STEM fields (Honey et al., 2014). Studies on job interest, career motivation, 

and career choice, particularly in STEM sectors, have become more preva-

lent as a result of nations’ desire to stand out in international competitiveness 

and the significance of STEM education. 

Literature Review 

Studies examining STEM interest and motivation in STEM disciplines can 

be found in the associated literature. When researches are analyzed, it be-

comes clear that interest and motivation are taken into account. As a result, it 

is impossible to draw a clear distinction between studies relating to STEM 

career interest and motivation. Robnett and Leaper (2012) looked into how 

gender, motivation, and friendship group traits affected high school students’ 

interest in STEM careers. The study discovered that pupils’ interest in STEM 

careers was predicted by group support and science passion. Christensen, 

Knezek, and Tyler-Wood (2015) looked at data indicating the STEM ten-

dencies of high school students attending academies, as well as the causes of 

the stated interest in STEM. A high-quality motivational teacher, parental or 

family support, and student motivation are the elements determining kids’ 

interest in STEM careers and fields. The aim of a study conducted by Bahar 

and Adiguzel (2016) was determined to examine the factors that affect the 

careers of American and Turkish high school students in STEM-related 

fields. According to the study, mother motivation for Turkish children and 

self-motivation for American students were the two most significant influ-

ences on STEM interest. Oliveros et al. (2016) evaluated the variables influ-

encing students’ decision to pursue STEM careers at three public universities 

in their study. Chittum, Jones, Akalin, and Schram (2017) looked at how an 
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after-school STEM program affected students’ involvement and motivation. 

According to the study, it is crucial to focus on pupils’ interests and motiva-

tions before the eighth grade if you want to maintain consistency in your 

STEM career aspirations. For the kids who were at this point in the research, 

Studio STEM was used. The application revealed that the Studio STEM par-

ticipants’ motivating attitudes about science and desire to graduate from col-

lege recovered faster than those of the non-participants. In a study by La-

Force, Noble, and Blackwell (2017), the interests of high school students in 

problem-based learning and STEM jobs were investigated. The results of 

multivariate regression demonstrated that student performance in problem-

based learning was related to both interest in pursuing a career in STEM and 

intrinsic passion for science. It was investigated whether programming ex-

periences support better STEM enthusiasm among first-year female students 

in the study “Programming experience promotes higher STEM motivation 

among first-grade girls” conducted by Master, Cheryan, Moscatelli, and 

Meltzoff (2017). According to the study, girls who had expertise in pro-

gramming displayed higher levels of self-efficacy and curiosity in technol-

ogy than girls without such exposure. Rozek, Svoboda, Harackiewicz, 

Hulleman, and Hyde (2017) investigated how a parental motivational inter-

vention affected kids’ readiness for STEM coursework and interest in STEM 

careers. The study’s findings demonstrated that a motivational intervention 

with parents had a significant impact on high school STEM readiness. 

There are also some studies in the literature that include models 

based on the relationships between factors that affect STEM career interest 

and motivation. Generally; the relationships between variables such as self-

efficacy, outcome expectation, environmental effects and STEM interest 

were modeled (Garriott et al., 2013; Bolds, 2017; Garriott et al., 2017; 

Turner et al., 2017; Sellami et al., 2017). 

Importance and Purpose of the Research 

The literature study revealed that there are several studies on high school 

students’ careers in STEM disciplines, but there is a dearth of research with a 

large sample size that demonstrates the impact of various elements by com-

bining the students’ career interests and their motivation. It has been shown 

that there is a sizable vacuum in the pertinent literature, particularly for 

STEM areas, on motivation. Accordingly, it may be claimed that the study 

was an effort to fill a gap in the pertinent literature. The study is significant 

in this regard since it examines the relationships among numerous variables 

and presents a model for these variables, indicating the career interests and 

motivations of high school students in STEM areas. 

Within the context of importance, the study’s objectives are to iden-

tify the link between two variables, present a model for that relationship, and 
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investigate certain aspects that influence high school students’ career inter-

ests and motivations in STEM disciplines. 

Theoretical Framework 

Social Cognitive Career Theory 

The concept of career was used in the sense of professional development 

(Ozyurek, 2013). There are many career development theories, as can be 

seen by reviewing the literature on the subject. Some of them are the Occu-

pational Chaos Theory, Social Cognitive Career Theory, Job Adaptation 

Theory, Personality Theory in Career Choice, and Cognitive Information 

Processing Approach (Niles & Harris-Bowlsbey, 2013). The notions sug-

gested by the Social Cognitive Career Theory are not wholly original. But 

this theory applies the ideas of earlier theories to the world of work (Unsal, 

2014). Lent, Brown, and Hackett provided an explanation of the Social Cog-

nitive Career Theory in 1994. The three social cognitive systems that affect a 

person’s professional development, according to the researchers, are self-

efficacy beliefs, outcome expectations, and personal goals. The Social Cog-

nitive Career Theory focuses on how these three systems and other elements, 

including a person’s physical traits, environment, and behaviour, affect their 

career. In career development, the influences of personal traits like gender 

and ethnicity as well as contextual traits like career assistance were investi-

gated. Lent et al. provided three models to explain how people develop their 

social cognitive careers on the basis of the mechanisms expressed as self-

efficacy, result expectations, and personal goals. These have been grouped 

under the headings of interest model development, career choice model de-

velopment, and performance model development (Lent et al., 1994). 

Self-efficacy, result expectations, and interest are related to the 

model of interest development. The emergence of outcome expectations is a 

byproduct of self-efficacy. Contrarily, interest is a product of both self-

efficacy and expectancy of the outcome. Additionally, experiences with 

learning have an indirect impact on interests (Lent et al., 1994). The areas 

that people are most interested in are those where they feel competent, which 

is to say, where their level of self-efficacy is high, and they anticipate the 

best results. In other words, people become disinterested in activities in 

which they define a low level of self-efficacy and their outcome expectations 

are negative (Unsal, 2014). High school students go through a process that is 

more suited for the development of the interest model of Social Cognitive 

Career Theory because this is the time when they are discovering their inter-

ests. This model was selected as the theoretical foundation in light of the re-

search’s potential professional applications. 
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ARCS Motivation Model  

The concept of motivation was defined as incentive (Motivation, n.d.). The 

literature has a wide variety of motivational theories. They are split into two 

categories: content theories and process theories (Ulukus, 2016). Under-

standing the elements that motivate people to act is a key component of con-

text theories of motivation. These theories are McClelland’s accomplishment 

needs theory, Alderfer’s V.I.G. theory, Herzberg’s two-factor theory, and 

Maslow’s hierarchy of needs theory (Sural Ozer & Topaloglu, 2008). Proc-

ess theories are those that explain how people are motivated from the outside, 

for what reasons, and how they are motivated (Ulukus, 2016). These theories 

are expectancy value theory, equality theory, individual goals theory, behav-

ior conditioning theory, and ARCS motivation theory (Kutu, 2011). 

In 1984, Keller proposed the ARCS Motivation Model (Keller, 1984; 

cited in Keller, 2010). Four categories make up the ARCS Motivation Model: 

attention, relevance, confidence, and satisfaction (Keller, 2010). Given that it 

is a more recent theory and concentrates on both intrinsic and extrinsic drive, 

the ARCS motivation model was chosen as the normative framework for this 

investigation. 

Method 

Among the quantitative research designs used in this study were the causal-

comparative research and correlation (relational) research designs. There are 

two aspects to the research. In the first section, many demographic factors 

were taken into consideration to analyze students’ career goals and motiva-

tions for STEM areas. The causal-comparative research design, one of the 

quantitative research methods, was used to conduct this portion of the study. 

Investigating the causes that influence a phenomenon’s outcomes is done 

through causal-comparative research (Sonmez & Alacapinar, 2011). For this 

reason, one or more categorical independent variables and one or more quan-

titative dependent variables are compared in causal-comparative research 

(Johnson & Christensen, 2014). Since demographic factors that influence 

students’ career interests and motivations for STEM professions are evalu-

ated in this section of the study, they are regarded as categorical independent 

variables. Students’ motivations and career ambitions in STEM subjects 

were investigated as quantitative dependent variables. As a result, a causal-

comparative research design was used to conduct this portion of the study. 

The relationship between students’ career interests and motivations 

for STEM areas, as well as the relationship between the sub-dimensions of 

these two variables, were looked at in the second phase of the study. One of 

the quantitative research types used in this study was the correlation research 

design. The link between one or more quantitative independent variables and 
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one or more quantitative dependent variables is explored in correlation re-

search (Johnson & Christensen, 2014). This section of the study used a cor-

relation research methodology to evaluate the relationship between students’ 

motivation and their career interests in STEM disciplines. 

Research Group 

Since the motivation and interest in STEM careers will be examined in this 

study, a research group of students between the ages of 14 and 16 was cho-

sen (Telman, 2006), which comprises children who have finished elementary 

school and are at the appropriate age to begin their career. Because people 

begin to identify their own interests and skills during their formative years in 

the 14–18 age range (Cakir, 2011). As a result, the demographic for the 

study was decided upon as being high school pupils in public schools of 

Kayseri’s Kocasinan and Melikgazi districts in Türkiye. The study’s sample 

was made up of 1667 high school students (573 boys and 1094 girls), who 

were chosen from this group using the proportionate stratified sampling 

method (Johnson & Christensen, 2014). 

The formula proposed by Cochran (1962; cited in Balci, 2011) and 

frequently used in stratified sampling was used to determine the number of 

samples in the study. The calculation determined that 381 people would 

make up the sample size from a population of 47337 people in the research 

population, with a 1.96 confidence level and a 0.05 tolerance level. With a 

confidence level of 1.96 and a tolerance level of 0.05, it was decided that the 

study’s sample size of 1667 participants was adequate. The proportions of 

the stratified variable in the universe are represented in the sampling in the 

same way using the proportional stratified sampling technique that was cho-

sen for the research (Johnson & Christensen, 2014). “Institution type” was 

chosen as the stratification variable in this study. The stratification variables 

of the study are “Anatolian High School,” “Anatolian Imam Hatip High 

School,” and “Vocational and Technical Anatolian High School.” 

Data Collection Tools 

Demographic Information Form, Career Interest Scale for STEM Fields 

(Kizilay et al., 2020) and Motivation Scale in STEM Fields (Kizilay et al., 

2019) were used as data collection tools in the research. The Career Interest 

Scale in STEM Fields was developed for high school students. The scale 

comprises 20 items and is made up of three elements (interest, self-efficacy, 

and outcome expectancy), as well as mechanisms from the Social Cognitive 

Career Theory’s interest development model. The total scale and its factors’ 

Cronbach Alpha coefficient were shown to be higher than.90. According to 

Kizilay et al. (2020), the scale is a five-point Likert type. The 22-item Moti-
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vation Scale in STEM Fields measures four ARCS Theory factors—attention, 

relevance, confidence, and satisfaction. The total scale and its factors’ Cron-

bach Alpha coefficient were shown to be higher than.90. According to Kizi-

lay et al. (2019), the scale is a five-point Likert type.  

Analysis of Data 

The calculated student scores were analyzed using the SPSS (Statistical 

Package for Social Sciences) 22.0 statistical package software and the 

AMOS (Analysis of Moment Structures) 24.0 package program. 

It was first determined whether the data displayed a normal distribu-

tion during the analysis of the data gathered from the application. The ex-

amination of the data that was found to have a normal distribution used the 

independent groups t-test, one-way ANOVA, Pearson product-moment cor-

relation coefficient, simple linear regression analysis, and path analysis. Also, 

the decision of whether students’ answers are non-STEM fields was coded 

according to the STEM fields’ classification of U.S. Bureau of Labor Statis-

tics (URL-1) and Noonan (2017). 

Results 

The Impact of Gender on Career Interest in STEM 

Fields  

The purpose of the independent groups’ t-test was to determine whether 

there was a gender difference that was statistically significant in the career 

interests in STEM fields. The independent groups t-test was used to assess 

whether gender has a significant impact on career interest in STEM fields, 

and the results showed a significant difference between the mean scores of 

male and female students (Mean = 67.52 and Mean = 64.17, respectively). In 

favour of male students, this disparity was discovered (Table 1). 

The Effect of Favorite Course on Career Interest in 

STEM Fields 

A one-way ANOVA test was used to examine whether there was a signifi-

cant difference in the career interests of the students participating in the 

study, according to their favourite courses. According to the test results, A 

significant difference was determined between the career interest averages of 

the students whose favourite course is STEM fields (Mean = 68.30), and  
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Table 1. T-test Results of Career Interest in STEM Fields in Terms of Gender. 

Groups N Mean S sd t p 

Male 573 67.52 11.62 
1,665 5.727 0.000 

Female 1,094 64.17 11.20 

 

 

 

 

Table 2. ANOVA Results of Career Interest for STEM Fields in Terms of Stu-
dents’ Favorite Courses. 

Source of variance Sum of squares sd Mean of squares F p Significant difference 

Between groups 13,434.125 2 6,717.062 
54.482 0.000 

1-3 
2-3 Within groups 205,152.973 1,664 123.289 

Total 218,587.097 1,666     

1-No favorite course 
2-Courses from non-STEM fields 
3- Courses from STEM fields 

 

 

 

 

Table 3. ANOVA Results of Career Interest in STEM Fields in Terms of Stu-
dents’ Most Successful Course. 

Source of variance Sum of squares sd Mean of squares F p Significant difference 

Between groups 9,675.778 2 4,837.889 
38.534 0.000 

1-3 
2-3 Within groups 208,911.320 1,664 125.548 

Total 218,587.097 1,666     

1-No successful course 
2-Courses from non-STEM fields 
3- Courses from STEM fields 

 

 

 

 

Table 4. ANOVA Results of Career Interest in STEM Fields in Terms of 
Students’ Desired Major of the University. 

Source of variance Sum of squares sd Mean of squares F p Significant difference 

Between groups 12,122.378 3 4,040.793 
32.547 0.000 

1-4 
2-4 
3-4 Within groups 206,464.720 1,663 124.152 

Total 218,587.097 1,666     

1-There is no major in the university that he wants to choose 
2-Undecided 
3-Major from non-STEM fields 
4-Major from STEM fields 
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the career interest averages of the students whose favourite course is non-

STEM fields (Mean = 62.73), and career interest averages of the students 

whose do not like any course (Mean = 60.46). The results also showed that 

students who liked a STEM course the most had a higher career interest in 

STEM fields (Table 2). 

The Effect of the Most Successful Course on Career In-

terest in STEM Fields 

According to the courses in which they excelled, the research participants’ 

career interest in STEM fields was compared using a one-way ANOVA test 

to see if there was a statistically significant difference. According to test re-

sults, students who were most successful in a STEM course had a score in 

career interest in STEM fields that averaged 68.16, whereas students who 

were most successful in a non-STEM course had a score career interest in 

STEM fields that averaged 63.29. Students who weren’t successful in any 

course had much lower career interest in STEM fields point averages (Mean 

= 62.99) than those who did. The findings also indicated that pupils who ex-

celled in a STEM course had a greater interest in a STEM-related career 

(Table 3). 

The Effect of the Desired Major of the University on 

Career Interest in STEM Fields 

The study’s participants’ career interests in STEM fields were compared to 

the departments they desired. They would major in a university a one-way 

ANOVA test to see if there was a statistically significant difference. The test 

findings showed a substantial difference between students who are consider-

ing selecting a department from a STEM majors at the university and the av-

erage points of other students in terms of their mean score of career interest 

in STEM fields. The findings indicated that students who are thinking about 

majoring in a STEM field have a greater interest in STEM careers (Table 4). 

The Effect of Gender on Motivation in STEM Fields 

The independent groups t-test was used to determine whether there was a 

statistically significant difference in motivation for STEM fields among the 

research participants based on gender. The independent groups t-test was 

used to establish whether gender has a significant impact on motivation to-

wards STEM fields, and the results showed a significant difference between 

the mean scores of male and female students (Mean = 73.54 and Mean = 

69.47, respectively) (Table 5). 
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Table 5. T-test Results of Students’ Motivation in STEM Fields by Gender. 

Groups N Mean S sd t p 

Male 573 73.54 13.42 
1,665 5.920 0.000 

Female 1,094 69.47 13.30 

 

 

 

 

Table 6. ANOVA Results of Motivation in STEM Fields in Terms of Students’ 
Favorite Courses. 

Source of variance Sum of squares sd Mean of squares F p Significant difference 

Between groups 17,988.798 2 8,994.399 
52.607 0.000 

1-3 
2-3 Within groups 284,498.572 1,664 170.973 

Total 302,487.369 1,666     

1-No favorite course 
2-Courses from non-STEM fields 
3- Courses from STEM fields 

 

 

 

 

Table 7. ANOVA Results of Motivation in STEM Fields in Terms of Students’ 
Most Successful Course. 

Source of variance Sum of squares sd Mean of squares F p Significant difference 

Between groups 15,741.756 2 7,870.878 
45.675 0.000 

1-3 
2-3 Within groups 286,745.613 1,664 172.323 

Total 302,487.369 1,666     

1-No successful course 
2-Courses from non-STEM fields 
3- Courses from STEM fields 

 

 

 

 

Table 8. ANOVA Results of Motivation in STEM Fields in Terms of Students’ 
Desired Major of the University. 

Source of variance Sum of squares sd Mean of squares F p Significant difference 

Between groups 20,946.830 3 6,982.277 
41.243 0.000 

1-4 
3-4 Within groups 281,540.539 1,663 169.297 

Total 302,487.369 1,666     

1-There is no major in the university that he wants to choose 
2-Undecided 
3-Major from non-STEM fields 
4-Major from STEM fields 
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The Effect of Favorite Course on Motivation in STEM 

Fields 

To determine whether there was a significant difference between the students 

who participated in the STEM research and their favourite courses, a one-

way ANOVA test was utilized. A significant difference was found between 

the motivation point averages for STEM fields of students who enjoy a 

STEM lesson the most (Mean = 74.30), the motivation point averages for 

STEM fields of students who adore a non-STEM lesson the most (Mean = 

67.91), and the motivation point averages for STEM fields of students who 

do not enjoy any of the lessons (Mean = 64.37). The findings also indicated 

that students were more inspired to pursue STEM fields when they enjoyed a 

STEM-related lesson the most (Table 6). 

The Effect of the Most Successful Course on Motivation 

in STEM Fields 

According to the courses in which they excelled; a one-way ANOVA test 

was conducted to determine whether there was a statistically significant dif-

ference in the motivation of the students for motivation in STEM fields. A 

significant difference was found between the motivation point averages for 

STEM fields of students who performed best in a STEM course (Mean = 

74.49), and those of the students who performed best in a non-STEM course 

(Mean = 68.29). The findings also indicated that students who did well in a 

STEM course had greater motivation in STEM fields (Table 7).  

The Effect of the Desired Major of the University on 

Motivation in STEM Fields 

According to the university departments, they believed they would choose; a 

one-way ANOVA test was conducted to see whether there was a statistically 

significant difference in the motivation of the students participating in the 

research about the STEM fields. The average points of the other students and 

the students who are considering picking a STEM majors at the university 

had a substantial difference in their motivation scores for the STEM fields 

(Mean = 74.73), according to the test findings. The findings also indicated 

that kids who are thinking about majoring in a STEM degree in university 

are more motivated to pursue STEM fields (Table 8). 
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Table 9. The Relationship between the Sub-Dimensions of Career Interest in 
STEM Fields. 

 Self-Efficacy Outcome Expectation Interest 

Self-Efficacy 1.00   

Outcome Expectation 0.514 1.00  

Interest 0.659 0.669 1.00 

 

 

 

 

Table 10. The Relationship between the Sub-Dimensions of Motivation in 
STEM Fields. 

 Attention Relevance Confidence Satisfaction 

Attention 1.00    

Relevance 0.652 1.00   

Confidence 0.730 0.751 1.00  

Satisfaction 0.681 0.586 0.695 1.00 

 

 

 

 

Table 11. Regression Findings on Motivation and Career Interest in STEM 
Fields. 

Variable B Standard error Β t p 

Constant 14.959 0.825 - 18.141 0.000 

Motivation 0.711 0.011 0.836 62.170 0.000 

R=0.836 
R2=0.699 
F(1-1665)=3,865.133 
p=0.000 

 

 

 

 

 

Findings Regarding the Sub-Dimensions of Career In-

terest in STEM Fields 

To determine whether there is a correlation between high school students’ 

career interest sub-dimensions for STEM fields, the Pearson product-

moment correlation coefficient was determined. According to Sencan (2005), 

a correlation coefficient between 0.40 and 0.59 denotes a moderate associa-
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tion, 0.60 to 0.80 denotes a strong relationship, and a number higher than 

0.80 denotes a very strong relationship. Table 9 displays the findings of the 

correlation between the career interest sub-dimensions for STEM fields. 

When Table 9 is examined, it can be seen that there is a strong correlation 

between interest and outcome expectation, a strong correlation between in-

terest and self-efficacy, and a moderate correlation between outcome expec-

tation and self-efficacy. 

Findings Regarding the Sub-Dimensions of Motivation 

in STEM Fields 

To determine whether there is a correlation between high school students’ 

motivation sub-dimensions for STEM fields, the Pearson product-moment 

correlation coefficient was determined. According to Sencan (2005), a corre-

lation coefficient between 0.40 and 0.59 denotes a moderate association, 

0.60 to 0.80 denotes a strong relationship, and a number higher than 0.80 

denotes a very strong relationship. Table 10 displays the findings of the cor-

relation between the motivation sub-dimensions for STEM fields. There is a 

strong correlation between relevance and attention, confidence and attention, 

satisfaction and attention, confidence and relevance, and satisfaction and 

confidence, according to Table 10. Additionally, a moderate correlation be-

tween satisfaction and the relevance sub-dimensions was discovered. 

Findings Related to the Relationship between Career 

Interest and Motivation for STEM Fields 

In the study, the Pearson correlation coefficient was calculated to examine 

whether there is a relationship between high school students’ career interests 

in STEM fields and their motivation towards STEM fields. The correlation 

coefficient in the study was found to be 0.836. This value showed that there 

was a high correlation between the variables. 

Regression Findings on Motivation and Career Interest 

in STEM Fields 

To assess whether motivation for STEM fields was a significant predictor of 

students’ career interests in STEM fields, basic linear regression analysis 

was used in the study (Table 11). 

A substantial association between motivation towards STEM fields 

and career interest was found as a result of the basic linear regression analy-

sis carried out to ascertain how much the motivation towards STEM fields  
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Figure 1. Path Diagram. 

 

 

 

 

predicted the career interests of students towards STEM fields. It has been 

discovered that motivation for STEM fields is a highly important predictor 

of career interest in STEM fields. When the R2 value was looked at, it was 

discovered that motivation for STEM fields might account for 70% of the 

change in students’ career interest in those fields. The motivation signifi-

cance test confirmed that motivation was a significant predictor. The regres-

sion equation is provided below in accordance with the findings of the analy-

sis of regression. 

 

Career interest in STEM fields = (0.711 × Motivation in STEM fields) + 

14.959 

Modeling Career Interest and Motivation in STEM 

Fields 

Path analysis was used in the study to assess the strength and importance of 

some of the correlations between the variables (Meydan & Sesen, 2015). It 

was decided which model will be tested in the path analysis after looking at 

prior analyses and relevant literature. As a result, Figure 1 contains the pro- 



Kızılay & Yamak. (Turkey). High School Students’ Career Interest in STEM Fields. 

SIEF, Vol.16, No.1, 2023 2425 

Table 12. Total and Direct Effect Values. 

Variables Gender Career Interest in STEM Fields Motivation in STEM Fields 

The department they considered 
choosing at the university 

0.115 0.000 0.245 

Most successful course 0.000 0.000 0.228 

Favorite course 0.000 0.109 0.150 

 

 

 

 

posed test model’s path diagram. Here, the analysis was conducted after 

converting the students’ gender, favourite course, most successful course, 

and departmental preference into two-category representative variables. Be-

cause categorical variables must be two-category variables in regression 

analyses in order to determine the correlation (Can, 2014). 

The study’s model’s coefficients of fit were discovered to be consis-

tent with the established limit values. The model’s χ
2
 / sd value was deter-

mined to be 1.799. The maximum value for χ
2
 / sd that is permitted is 5. Ac-

cording to Ozdamar (2016), a number greater than 5 denotes mismatch. The 

CFI score was determined to be 0.999. According to Ozdamar (2016), a CFI 

value of more than 0.90 is acceptable. 

According to the model, there is a connection between students’ fa-

vourite STEM courses and their interest in careers in such disciplines. The 

students’ favourite course, the most successful course, and the department 

they considered choosing at the university were a good association between 

the students’ motivation for these fields. The students’ preference for STEM-

related fields at the university and the fact that they were male were found to 

be positively correlated. In addition, there are correlations between career 

interest in STEM disciplines and male gender as well as between motivation 

for STEM fields and being male. It has been found that there are favourable 

links between the most well-liked and successful course and the university 

department, which is one of the STEM fields. These associations, or path-

ways, were all statistically significant (p < 0.05). It was found that there were 

no indirect impacts between the variables when the findings were examined. 

The standardized total and direct effect values were found to be identical. 

Table 12 provides the total and direct effect values between the variables. 

According to Table 12, being male predicts choosing a STEM major 

at university. Career interest in STEM fields predicts that the most popular 

subject will be STEM fields. Motivation for STEM fields predicts choosing a 

department from STEM fields at university, the most successful course being 

one of the STEM fields, and the most popular class being one of the STEM 

fields. In addition, gender predicts career interest in STEM fields and moti-

vation towards STEM fields. 
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Conclusion and Discussion 

The study examined high school students’ career interest and motivation in 

STEM fields in terms of many independent variables. The investigation done 

to establish if gender has a significant impact on high school students’ inter-

est in STEM careers produced results that showed that male students’ inter-

est was much higher than that of female students. The study found that male 

pupils were much more motivated than female students to pursue STEM 

fields. Gender perception can be described as a potential explanation for why 

female students’ scores are much lower than male students in terms of the 

effect of gender on career interest and motivation towards STEM fields. Oc-

cupations outside of STEM fields are thought to be particularly suitable for 

female students. According to Gunindi Ersoz (2016), careers like teaching 

and nursing are thought to be particularly suitable, where female students 

would have time to care for their homes and children, are appropriate 

choices for them. The orientation of female students toward STEM disci-

plines is impacted by this circumstance. Results from a study with university 

students also showed that gender perception is a factor. According to the re-

port, 27% of college students cited “appropriate for my gender” as a factor in 

their decision to study in a particular field. Gender compatibility was the 

primary factor, particularly for girl students, in selecting a department 

(Korkut-Owen et al., 2012). 

Some studies produced outcomes that were comparable to those of 

this investigation when the pertinent literature was reviewed. Similar out-

comes were observed in Zor’s study (2006). According to the study, male 

pupils were more interested than female students in careers in science, 

mathematics, electricity, electronics, and computers. The study that involved 

high school students came to conclusions that were somewhat similar to 

those of the current study. According to Yelken’s (2008) study, engineering 

is the field that male students believe they would most enjoy working in, 

while female students believe they would most enjoy teaching. Similar find-

ings were made on university students by Dabney et al. (2012). In the study, 

there were four and a half times as many male university students who ex-

pressed interest in STEM careers as there were female students. Male high 

school students are more interested in STEM jobs than female pupils, ac-

cording to a study by Robnett and Leaper (2012). Additionally, it was dis-

covered that gender was a predictor of interest in STEM careers. The find-

ings of a study done on high school pupils likewise came up with similar 

conclusions. Regarding how gender affects students’ career aspirations, it 

has been shown that male students typically demonstrate a greater interest in 

engineering-related disciplines (Sadler et al., 2012). Boys were found to be 

much more interested in one of the STEM fields than girls were in another 

study with high school students (Lichtenberger & George-Jackson, 2013). 
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Similar findings were found in a study by Altay Kose and Yangin (2015) 

that looked at the interests of primary and secondary school pupils in scien-

tific careers. In the study, it was found that male students were typically in-

terested in careers in engineering and computers, whereas female students 

were typically interested in careers in medicine and psychology. According 

to a report by Welch et al. (2015), among middle school pupils, girls’ interest 

in STEM was lower than boys’ interest. In a study they did, Shin et al. (2017) 

found that male students had much stronger motivation for a future in sci-

ence. According to Bolds’ study (2017), the majority of high school pupils 

who selected to major in STEM fields at universities were men. Among 

middle school children, boys are generally more willing to pursue a career in 

STEM and exhibit more interest in STEM fields, according to a study by 

Christensen and Knezek (2017). Parallel to this study, Sahin et al. (2017) 

found that the 9th grade students’ choice of STEM branches was influenced 

by their gender. According to the report, male pupils were more inclined to 

think about majoring in STEM fields at college. The gender of students in 

the 10th and 12th grades and their self-efficacy, anticipation of outcomes, 

and interest in STEM fields were also found to be significantly correlated by 

Turner et al. (2017). Male secondary school students showed greater interest 

in STEM jobs than female students, according to Alsup’s (2015) study, how-

ever this difference was not statistically significant. Studies that reached dif-

ferent conclusions from this one are also included in the literature. A differ-

ent outcome from this study was discovered in a survey of high school stu-

dents, and it was shown that female students exhibited a considerably higher 

interest in STEM careers (Christensen et al., 2014). In contrast, Brown et al. 

(2016) found no appreciable differences in the STEM interests of male and 

female pupils in a study they did with sixth graders. In a study they did, Yer-

delen et al. (2016) also demonstrated that secondary school pupils, both boys 

and girls, do not differ from one another in terms of their interest in any of 

the STEM professions. 

According to the study, the students who enjoyed and excelled in 

STEM courses the most had a much higher level of career interest and moti-

vation in STEM fields than the other students. According to the report, stu-

dents who are thinking about majoring in one of the university’s STEM sub-

jects tend to have much higher career interests and motivations than other 

students. However, it was shown that there was a moderate impact of the de-

partment they chose on the students’ interests and inclinations. It has been 

found that the department intend to major in at university of students can ac-

count for a small portion of the variation in career interest and motivation in 

STEM fields. In the study, Sahin et al. (2017) observed a comparable out-

come. According to the study, there was a strong correlation between high 

school interests and future employment inclinations. Sari et al. (2018)’s arti-
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cle revealed that the students’ attitudes towards STEM disciplines, STEM 

career interests in STEM-related occupations significantly increased. 

The study looked at the relationship between the sub-dimensions of 

career interest in STEM fields. In a different study with high school students, 

Garriott et al. (2017) discovered a favorable, substantial, and strong correla-

tion between students’ self-efficacy in math and science and their interest in 

those subjects. Similar to the research, Halim et al. (2018) discovered a fa-

vorable and substantial association between students’ STEM self-efficacy 

and STEM job preferences. Another study, including high school students, 

found a direct correlation between interest in STEM careers and intrinsic 

coding interest, coding self-efficacy, and coders’ perceptions (Jiang et al., 

2022). 

The study looked at the connection between the sub-dimensions of 

motivation in STEM fields. The sub-dimensions of relevance and attention, 

confidence and attention, satisfaction and attention, confidence and rele-

vance, and satisfaction and confidence have all been found to be strongly 

correlated with one another. Additionally, a moderate correlation between 

satisfaction and the relevance sub-dimensions was discovered. 

According to the study, there is a strong link between motivation and 

career interest in STEM fields. The study found a substantial correlation be-

tween career interest and motivation toward STEM fields. Motivation in 

STEM fields has been found to be an important predictor of career interest in 

STEM fields. In a study, it was discovered that high school graduates’ moti-

vating traits were significantly and favorably associated with their entry into 

STEM fields (Wang, 2013). Another study found that high school pupils’ 

own motivation to pursue STEM subjects had the primary influence on their 

interests (Christensen et al., 2015). Another study that looked at the elements 

influencing high school students’ interest in STEM career found that Ameri-

can students’ intrinsic motivation was the most significant component (Ba-

har & Adiguzel, 2016). Evidence was found that fostering students’ motiva-

tion has a positive impact on their willingness to choose a STEM field of 

study in a study whose main goal was to analyze the impact of the motiva-

tional design of mathematics, physics, and chemistry courses in high schools 

(Aeschlimann et al., 2016). 

According to the study, motivation in STEM fields accounts for 70% 

of high school pupils’ career interests towards those fields. According to the 

research’s path analysis, several correlations between variables like gender, 

preferred and successful courses, motivation in STEM fields, and career in-

terest were modeled. In a study conducted in the related literature, it was ex-

plored how several factors, including instructor influence and students’ self-

confidence, predict their interest in STEM (Sellami et al., 2017). The im-

pacts of self-efficacy, result expectations, and parental support variables on 

interest in mathematics and science were modeled by Garriott et al. (2013). 
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Multiple model analyses were carried out by Aeschlimann et al. (2016) in a 

study looking at factors including STEM job choice, interest, and motivation 

for high school students. In the study by Bolds (2017), the connections be-

tween many variables, including self-efficacy in math and science, outcome 

expectations, curiosity, environmental support, and hurdles, were examined. 

According to Garriott et al. (2017), the path diagram contained elements in-

cluding self-efficacy, interest, and goals. It was shown that self-efficacy sig-

nificantly predicted interest. Similar to this study, Turner et al. (2017) mod-

eled some factors. Relationships between variables like gender, parental 

support, career desire, STEM aptitude, and result expectations were modeled 

in the study. Gender substantially impacted efficacy, outcome expectation, 

and interest, according to the model. 

Limitations and Future Directions 

According to the study, male students showed much greater career interest in 

STEM fields than did female pupils. Activities for girls can be conducted at 

school and in classrooms to pique their interest. To pique the interest of fe-

male students in STEM fields, vocational tours might be planned in areas 

like engineering. It can be having looked at potential explanations for why 

female students’ interest in STEM careers is lower than that of male students. 

According to the study, male students were much more motivated to 

pursue STEM fields than female students. Activities for girls can be held at 

school and in classrooms to boost female students’ motivation. In order to 

lessen the impact of the gender factor, it is possible to ensure that female 

students meet or visit women working in STEM fields, given the factors af-

fecting students’ motivation. It can be having looked at potential explana-

tions for why female students’ interest in STEM disciplines is lower than 

that of male students. 

It was investigated how the sub-dimensions of career interest in 

STEM fields related to one another. The study looked at how the Motivation 

Scale in STEM Fields’ sub-dimensions related to one another. It is possible 

to look at how each sub-dimension interacts with other variables. 

The quantitative study of high school students’ career interests and 

motivations for STEM fields is one of the limitations of this study. With the 

help of qualitative research to be conducted, high school students’ career in-

terests and motivations towards STEM fields can be revealed in all aspects. 

The fact that the sample consisted of high school students in Kayseri, 

Turkey, is another limitation of this study. By carrying out a comparable 

study with students in other cities, it will be possible to draw more general 

conclusions about high school students in Turkey. 

Other research may focus on examining various factors that influence 

kids’ interest in STEM careers. By looking at students’ motivation and ca-
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reer interest in STEM fields with various variables, several path diagrams 

may be produced. 
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Abstract: The utilization of instructional scaffolding is a crucial 

element in the process of imparting novel knowledge or skills to 

students. This approach involves the teacher providing and modify-
ing support for students in order to optimize their classroom partic-

ipation and academic outcomes. The present study offers an exami-

nation of a seventh-grade geography lesson focused on the Middle 
East. The lesson employs contextual scaffolding, supported by visu-

al aids, throughout various teaching processes such as lesson in-
troduction, classroom inquiry, review, and summary. 

Science Insights Education Frontiers 2023; 16(1):2435-2444. 

Doi: 10.15354/sief.23.or261 

How to Cite: Lu, C. (2023). Contextual scaffolding in secondary geography 

education: A lesson study of the instruction of “The Middle East”. Science 

Insights Education Frontiers, 16(1):2435-2444. 

Keywords: Instructional Scaffolding, Contextual Scaffolding, Visual Aids, Second-

ary Geography Education 

 

 

 

 

About the author: Chunxia Lu, Wuxi Taying Middle School, Wuxi 214011, Jiangsu, China. E-mail: 

867237182@qq.com 
Correspondence to: Chunxia Lu in Wuxi Taying Middle School of China. 

Conflict of Interests: None 



Lu. (China). Contextual Scaffolding in Secondary Geography Education. 

SIEF, Vol.16, No.1, 2023 2436 

EROME Bruner, an American psychologist, introduced the term “scaf-

folding” in the field of education during the 1970s. The pedagogical 

strategy of instructional scaffolding is founded on Vygotsky’s zone of 

proximal development theory. This approach involves the teacher breaking 

down lessons into manageable segments and progressively withdrawing sup-

port as students demonstrate greater proficiency in comprehending and ap-

plying new concepts and information. As per the scaffolding theory, it is 

necessary for students to receive guidance and aid from teachers or other 

proficient individuals when they commence the process of acquiring a novel 

concept. However, it is imperative that such assistance be provided on a 

temporary basis and be adaptable. As the learning process advances, students’ 

reliance on the teacher is expected to diminish, and it is crucial to foster their 

self-sufficiency in learning (Huang, 2018). The nature of adult-child interac-

tions bears resemblance to the process of scaffolding in construction, 

wherein the support is gradually dismantled as the building advances (Du & 

Yuan, 2021). Scaffolding-assisted teaching involves the provision of ample 

support and resources by the teacher to students during the initial stages of 

their learning process, with the aim of facilitating their comprehension of a 

given subject matter. Once students attain the expected level of proficiency, 

the teacher gradually reduces their involvement and support, allowing the 

learners to take charge of their learning (Coffman, 2022). Furthermore, em-

pirical studies have indicated that the utilization of visual aids enhances the 

capacity to retain information (Watkiris, 1962). Empirical evidence suggests 

that incorporating visual demonstrations into teaching practices can enhance 

students’ comprehension and retention of essential concepts, surpassing the 

effectiveness of traditional lecture-based instruction. The use of visual aids, 

including but not limited to images, models, slideshows, and videos, has 

been found to be particularly efficacious in facilitating student learning. The 

present lesson study delves into the concept of contextual scaffolding as an 

instructional approach. This method involves the utilization of visual aids by 

the teacher to establish contexts for the subject matter, thereby facilitating 

the active engagement of students in classroom learning. Additionally, this 

approach aims to enhance the students’ ability to independently construct 

their own geographic knowledge structure. 
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Processes of Classroom Instruction in the Middle East 

Based on Contextual Scaffolding 

Lesson Introduction Supported by Video Presentations 

The teacher used multimedia equipment to play videos about conflicts, pro-

tests, and refugee camps, and then asked students to identify the locations of 

all of these events. Based on their prior knowledge of the Middle East, the 

majority of students were able to identify that the events were occurring 

there. Students were shown additional videos on conflicts, such as the Iran-

Iraq War, Gulf War, Iraq War, and Israel-Palestine Conflicts. Students 

viewed these videos with a great deal of focus and interest. The teacher then 

inquired as to why the Middle East has historically been a geographical cen-

ter. Why have individuals fought in ceaseless wars? This engaging, heuristic 

introduction to the lesson is intended to integrate students into the subject’s 

contexts and inspire their motivation for further inquiry. 

Classroom Inquiry along a Virtual Tour Route 

The teacher presented a cartographic representation of the globe to the stu-

dents, illustrating the Middle East’s geographical location at the confluence 

of Asia, Africa, and Europe and its proximity to the Arabian Sea, the Red 

Sea, the Mediterranean Sea, the Black Sea, and the Caspian Sea. Considering 

its distinctive geographical location, the students were directed to embark on 

a tour of the Middle East. 

The First Destination: Medina 

The Islamic holy city of Medina is where the students saw some strange 

things happen. One of these was the fondness for white robes among the 

male residents. One of the colors that Arabs prefer is white. Most of their 

structures have a white aspect, and a male Arab traditionally wears a loose 

white robe with a white headscarf. The scenario with the “beds on housetops” 

is another intriguing one. The majority of traditional homes in the Middle 

East have flat roofs, and at night, people frequently sleep on the rooftops of 

these homes. The teacher then posed the following inquiry: Why do Arabs 

favor sleeping on roof tops and wearing white clothing? What kind of 

weather is most common in the Middle East? What are the characteristics of 

this climate type in terms of temperature and precipitation, using Medina as 

an example? Students were also given a climate classification map of the 

world (Figure 1) to aid in their analysis. 
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Figure 1. A World Map of Climate Classification. 

 

 

 

 

 

Figure 2. A Picture of the Wailing Wall. 
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Through the implementation of concrete situations, relevant question-

ing, and effective visual aids, the teacher effectively fostered autonomous 

inquiry, independent thinking, and the efficient acquisition of geographical 

information among the students. Based on the cartographic representation, it 

was observed by the students that tropical desert climatic conditions are 

prevalent in most of the regions situated in the Middle East, encompassing 

the city of Medina. In regions characterized by elevated temperatures and 

minimal precipitation year-round, inhabitants tend to exhibit a preference for 

white clothing due to its high reflectivity against sunlight, thereby reducing 

heat transmission. Additionally, sleeping on rooftops is a common practice 

in such regions, as it affords protection from rain and a cooler environment 

during the night. The climatic attributes of the area result in a severe deficit 

of water and the ensuing competition for water resources, which is among 

the factors contributing to the disorder in the region. 

The Second Destination: Jerusalem 

The Wailing Wall served as the excursion’s high point. The teacher de-

scribed the history of the wall while displaying a picture of it to the class 

(Figure 2). David founded the Kingdom of Israel in the eleventh century BC, 

with Jerusalem as its capital. The Beit HaMikdash (commonly known as the 

First Temple) was constructed in the 10th century BC by Solomon, David’s 

heir apparent, as a place of worship for Jehovah, the God of Judaism. The 

First Temple was destroyed during the Babylonian conquest in 586 BC, and 

more than 40,000 Jews—including craftsmen, priests, and members of the 

royal family—were captured and brought to Babylon as slaves. Jews re-

turned to their own land after a half-century of exile, where they erected the 

Second Temple over the ruins of the First Temple. The temple was once 

again destroyed in the year 70, under the rule of the Roman Empire; most 

Jews were driven from their homes, and thousands were massacred. The 

Roman emperors erected a wall around the Second Temple’s ruins. Jews 

were not permitted to visit their country more than once a year on the Sab-

bath until the Byzantine Empire. Many Jews arrived at the sacred location 

and sobbed against the wall. This is the reason this wall is known as the 

Wailing Wall. 

Students were required to hold group talks about the following issues 

after “visiting the Wailing Wall”: 

 What Jewish tradition can be connected to the image of the Wailing 

Wall? 

 Why do Jews value the wall so highly? 

 Do you believe that the Wailing Wall is a symbol of conflict as well as a 

historical and cultural wall? Justify your position. 
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 (Extension question: What other religions consider Jerusalem to be a 

holy city in addition to Judaism?) 

In the extension phase, more details were provided regarding the 

joint declaration that Saudi Arabia and Iran signed on March 10, 2023, an-

nouncing that the two countries had accomplished a historic reconciliation. 

Students learned about Saudi Arabia’s significance as a major nation among 

Sunnis from a video presentation, while Iran is the foremost nation for Shi-

ites. Tensions between the two nations increased as a result of the numerous 

disagreements between the two factions regarding their standing and Islamic 

principles. 

The student selected religious disputes as one of the causes of the un-

stable conditions in the Middle East based on their knowledge of Jerusalem’s 

status as the holiest city for Islam, Judaism, and Christianity, as well as the 

intense rivalries that exist between various sects of Islam. The teacher effec-

tively created the scaffolding for students to explore the historical and cul-

tural causes of the current conflicts in the Middle East by providing back-

ground information on the Wailing Wall and the Saudi Arabia-Iran recon-

ciliation. This is effective training on how to infer fundamental issues from 

phenomena. 

The Third Destination: The Ghawar Oil Field 

The teacher guided the students to the largest onshore oil field in the world, 

which Saudi Arabia discovered in the Persian Gulf Basin in 1948, using an 

image of the Ghawar oil field (Figure 3). Here, the students discovered yet 

another strange occurrence: oil is more affordable than water. The Middle 

East has a serious water deficit, but it also has large oil reserves, and oil ex-

traction has long been the region’s main industry. 

Based on the oil production data provided by the teacher, the students 

ascertained the primary oil-producing nations in the Middle East and suc-

cinctly outlined the key features of their oil sector, which include substantial 

reserves, elevated yields, and massive exports. The oil export route map pro-

vided insight to students regarding the predominant transportation method of 

oil extracted from the Middle East, which is primarily conveyed via sea to 

regions such as East Asia, North America, and western Europe. The pivotal 

significance of the region’s oil production in the advancement of the global 

economy, coupled with the substantial reliance of Arabian nations’ econo-

mies on the oil industry, are fundamental factors that necessitate students’ 

comprehension of the fact that the pursuit of oil has been a primary catalyst 

for the conflicts in the Middle East. 

The Fourth Destination: Dubai 
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Figure 3. A Picture of the Ghawar Oil Field. 

 

 

 

 

 

Figure 4. A Modern Landscape of Dubai 

 

 

 

 

The teacher showed a photo of Dubai in the United Arab Emirates as the fi-

nal stop on the voyage (Figure 4), which depicts a very different landscape 

from that of the traditional oil-producing regions in the area. Students re-

ceived an introduction to Dubai’s growth in the tourism, aviation, real estate, 

and financial services sectors, as well as the shift in Middle Eastern countries’ 

attitudes regarding oil resources. Students were also inspired to consider the 

topic of sustainable development by discussions over whether the area 
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Figure 5. An Example of the Mind-Map by the Student. 

 

 

 

 

should extend its exploitation of oil, an exhaustible resource, in order to gain 

more income. 

Students’ Review of Their Middle East Journey 

Students were asked to conduct group discussions and give group presenta-

tions to highlight their key learning from the classroom inquiry activities. 

One illustration of their portrayal is shown below. 

 The Middle East’s crucial geopolitical relevance is determined by its 

unusual geographic location (at the meeting point of three continents 

and encircled by five seas). 

 The dry, scorching environment of Medina and the ensuing paucity of 

water resources are indicated by the white robes and mattresses on the 

tops of the houses there. 

 The Wailing Wall in Jerusalem is a representation of the regional dis-

putes resulting from religious and cultural divisions. 
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 The Ghawar oil field is a sign of the oil wealth of the area. From ports in 

the Persian Gulf, the great bulk of crude oil is transported to the rest of 

the world along three primary routes. 

 Dubai is a metaphor for the region’s efforts at sustainable development 

and its economic diversification plan. 

Each student was also obliged to individually produce a mind map re-

flecting their knowledge of the Middle East. As students advanced through 

the course, the teacher gradually withdrew support until, by the time they 

reached the mind-mapping stage, they were perfectly capable of doing the 

assignment on their own. Their mind maps are shown in Figure 5. 

The Teacher’s Reflections 

The most recent curriculum program and the Double Reduction policy have 

introduced novel demands for effective pedagogy and student learning. The 

efficacy of classroom instruction is contingent upon the active participation 

of students. The incorporation of visual aids, such as maps, slides, and vid-

eos, has proven to be an effective strategy in generating students’ interest in 

the subject matter during the course of this lesson. The immersive virtual 

journey through the Middle East has effectively fostered student engagement 

through dynamic exploration and profound educational experiences. The 

teacher gradually decreased the level of assistance provided to the students, 

allowing them to ultimately construct an independent mind map of the topic. 

The utilization of mind-mapping as a technique enabled students to inde-

pendently organize novel ideas and establish their own cognitive framework, 

thereby fostering the development of structured thinking abilities. The inclu-

sion of the recent occurrence of the “historic reconciliation between Saudi 

Arabia and Iran” was intended to foster students’ consciousness of the im-

portance of being attentive to real-world circumstances in addition to the 

prescribed course materials. The present instructional session constituted an 

initial trial in the execution of the novel curriculum program. The subject 

matter under consideration exhibits certain constraints. In order to enhance 

student agency during classroom inquiry, it is recommended that the teacher 

mandate students to independently generate questions based on the given 

contexts. 
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HE 5E instructional model, also referred to as the 5E Model, was 

formulated by the Biological Sciences Curriculum Study (BSCS) in 

1987. The 5Es represent a sequential framework for instructional de-

sign and learning that encompasses five distinct phases: engagement, explo-

ration, explanation, elaboration, and evaluation. The teaching methodology 

in question is based on the principles of constructivism, a learning philoso-

phy that highlights the active participation of students in constructing their 

own knowledge (Wang & Li, 2012). According to Bybee et al. (2006), BSCS 

conducted an empirical investigation that revealed that the 5E Model sur-

passes conventional teaching models in terms of stimulating students’ curi-

osity towards learning and enhancing their academic performance. The phe-

nomenon has garnered significant acknowledgement from educational com-

munities worldwide. Currently, with the ongoing curricular reform in China, 

inquiry-based learning has emerged as a fundamental principle in the new 

national curriculum program and course standards. The 5E Model, a success-

ful inquiry-based methodology, has been extensively tested in the context of 

basic education in China. The present study conducted a comprehensive re-

view of the historical development of the 5E Model and provided an over-

view of its practical and theoretical implications for front-line educational 

practitioners in Chinese basic education. 

Background of the 5E Instructional Model 

The 5E instructional model can be traced back to the Atkin-Karplus learning 

cycle, which was proposed by Myron Atkin and Robert Karplus in the early 

1960s, when Karplus presided over the “Science Curriculum Improvement 

Study” (SCIS) project as part of the second round of primary science educa-

tion curriculum reform. Atkin and Karplus argued that a successful learning 

cycle should consist of three stages: exploration, invention, and discovery. 

Students acquire new knowledge through relatively unstructured exploration 

experiences. Following the phase of exploration, the phase of invention al-

lows for the interpretation of newly acquired information through the reor-

ganization of prior concepts. In the discovery phase, the new concept is ap-

plied to a novel situation. After Lawson et al. modified the terminology in 

the 1980s, the three terms became exploration, term introduction, and con-

cept application. Despite variations in terminology, the conceptual basis of 

the learning cycle has remained largely unchanged (Bybee, 2006). 

Midway through the 1980s, BSCS developed a new science and 

health curriculum for primary schools and recognized the value of students’ 

prior knowledge and the evaluation of the concept-construction process. As a 

result, the engagement and evaluation stages were added to the Atkin-

Karplus learning cycle (Bybee, 2006). The engagement stage of the 5E 

Model learning cycle is when the teacher pre-assesses the students’ prior 

T 
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knowledge, and the evaluation stage is where the students’ learning results 

are examined. Exploration, explanation, and elaboration, the middle three 

components of the 5E Model, are essentially the same as the three stages of 

the Atkin-Karplus learning cycle. The 5E Model, which has its roots in con-

structivist theory and is closely related to the traits of student cognitive de-

velopment, was a key component of the new curriculum at BSCS. It broad-

ens the use of an effective teaching strategy that can be used in a curriculum, 

a particular course, or a particular lesson (Wu & Zhang, 2010). 

Early in the 21st century, transnational collaboration, the labor mar-

ket, and living environments became more complex. In response to the chal-

lenges of the 21st century, the U.S. academic community advocated the de-

velopment of “21st century skills” as additional reform requirements. The 

research of Bybee (2009) suggested that the 5E instructional model could 

positively influence the development of 21st century skills in students by 

fostering their competencies in adaptation, communication, problem-solving, 

and self-regulation, among others. 

The National Academies of Sciences, Engineering, and Medicine of 

the United States issued the Next Generation Science Standards (NGSS) in 

2013 to satisfy the demands of economic development and increase the 

competitiveness of American education. Its introduction marked a turning 

point in U.S. science education. The Next Generation Science Standards em-

phasize that learning is a developmental and exploratory process and that 

instruction should incorporate three dimensions: disciplinary fundamental 

ideas, science and engineering practices, and crosscutting concepts. NGSS 

strongly recommends that teachers integrate the 5E Model into classroom 

instruction by tactfully designing science and engineering practical activities 

to promote the development of student competence through science educa-

tion (Liu, 2014). In the years that followed, the 5E Model has been imple-

mented by teachers across the globe in their teaching designs of various dis-

ciplines, such as chemistry (Yadigaroglu & Demircioglu, 2012), physics 

(Ergin, 2012), biology (Sickel & Friedrichsen, 2015), and nursing (Jun et al., 

2013), in an effort to promote meaningful learning in students and the at-

tainment of educational objectives. 

Since the introduction of the 5E Model to China at the beginning of 

the 21st century, Chinese educational researchers have endeavored not only 

to disseminate the theory and methodology of this instructional model but 

also to implement it in teaching practices. Research on the application of the 

5E Model was conducted at all levels of education in China, from primary to 

higher education. The preponderance of existing research has focused on its 

application to basic education classroom instruction. 

Ma’s (2002) article entitled “The 5E Instructional Model in American 

BSCS Textbooks” represents the inaugural theoretical investigation of the 5E 

Model in China. The article offers an interpretation of the theoretical under-
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pinnings and implementation procedures of this pedagogical approach. Yuan 

(2004) provided a comprehensive account of the functions of the five stages 

in the 5E Model and demonstrated the application of this model to classroom 

instruction through the analysis of the section “Decomposition and Utiliza-

tion of Organic Substances: Respiration.” Dai and Yao (2008) provided an 

in-depth analysis of the Atkin-Karplus learning cycle’s three stages. They 

utilized the teaching of “photosynthesis” in junior secondary biology as a 

case study and put forth practical recommendations for the implementation 

of the learning cycle model. In their study, Wu and Zhang (2010) expounded 

on the fundamental constituents and utilization of the 5E Model in the con-

text of instructing “Functions of Respiration” in secondary-level biology. 

They also provided a summary of the model’s crucial attributes. The conno-

tations of the 5E Model were analyzed by Wang and Li (2012), who empha-

sized its implications for science education in China. They recommended 

utilizing the model to its fullest potential in prior knowledge assessment, ex-

ploratory ability cultivation, and science concept construction. 

The rapid curriculum reform over the past few years has made the 5E 

Model research in China more discipline-focused, highlighting its impor-

tance in lesson planning. Deng and Liu (2011) integrated teaching strategies 

such as situation creation, role-playing, and group discussion or cooperation 

with the 5E Model in the biology classrooms to teach students how to reject 

underage drinking. Their hands-on investigation demonstrated that 5E edu-

cation was successful in attaining its teaching goals. In their respective les-

sons on “Cell Differentiation,” “Observational Experiment of Stomata,” and 

“DNA Replication,” Fu and Yang (2014), Luo (2015), and Tao (2017) used 

the 5E Model to identify students’ prior knowledge, design inquiry activities 

to promote the transformation of preconceptions, and help students compre-

hend and construct new concepts. In order to encourage student science 

thinking in geography education, Wang et al. (2019) used the methods of the 

5E instruction to design the simulative experiment of river topography. This 

gave students the chance to investigate the effects of river erosion and river-

related accumulation on topographic development. 

Basic Components of the 5E Model and Their Appli-

cation in Chinese Basic Education 

Engagement 

In the 5E learning cycle, the engagement stage’s goal is to establish contexts 

for students to become personally invested in the lesson while simultane-

ously pre-evaluating their knowledge of the topic at hand. As opposed to sci-

entific notions, prior concepts are also referred to as premature concepts. 
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Due to the limitations of the students’ prior knowledge, these conceptions 

are generally based on the students’ past experiences rather than the facts of 

the matter. Learning activities at this stage should aim to clarify students’ 

misunderstandings, arouse their curiosity and cognitive conflicts, and estab-

lish links between prior and current learning experiences. 

Chinese teachers in basic education demonstrate a notable under-

standing of generating stimulating contexts to elicit students’ interest in 

learning during the engagement phase when implementing the 5E instruc-

tional framework. Kong (2012) conducted a study on the implementation of 

the 5E learning cycle in senior secondary chemistry education. During the 

engagement stage, students were presented with a current event of signifi-

cant interest and were prompted to identify chemistry-related topics and gen-

erate inquiries. In the engagement stage of a junior secondary mathematics 

lesson, Yuan (2022) utilized a scenario from the classical novel The Journey 

to the West as a context for exploration. The author posed pertinent ques-

tions to guide students in identifying the variables in the subject and to 

stimulate their curiosity regarding the relationships between the variables. 

This approach effectively increased the students’ engagement in the lesson. 

The utilization of contextualization in the implementation of the 5E Model 

during classroom instruction can effectively stimulate students’ engagement 

in the subject matter, as observed in Chinese teaching practices. Nonetheless, 

their failure to demonstrate an awareness of the potential for revealing stu-

dents’ preconceived notions and inciting cognitive dissonance among them 

was evident. It is noteworthy that the identification of students’ pre-existing 

misconceptions and the subsequent creation of cognitive disequilibrium are 

fundamental components of the learning process. This approach serves as an 

effective strategy to facilitate proactive learning and promote a comprehen-

sive understanding of scientific concepts among students. 

Exploration 

Inquiry-based activities are created to give students the chance to take part in 

studies or experiments during the exploration period. They give students 

plenty of time for contemplation and imagination with the inclusion of both 

individual and group exploratory activities. In the exploration phase, the 

teacher’s function is that of a coach or facilitator. It is imperative to conduct 

experiments using real-world materials and situations. Students begin the 

basic process of creating scientifically accurate notions by establishing rela-

tionships, observing patterns, and questioning events because of their mental 

and physical involvement in the activity. 

In the majority of case studies of 5E instruction conducted by Chi-

nese researchers, the exploration stage is used to formally introduce the con-

cepts, processes, and skills and to guide students in conducting exploratory 
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experiments. During the exploration stage of the “Combustion and Fire Ex-

tinguishing” case study, for instance, the teacher provided a definition of 

combustion prior to the students’ experimentation and then instructed them 

to conduct experiments according to the textbook’s design and his additional 

explanations (Wu & Liu, 2012). In Yan’s (2022) investigation of a physics 

lesson, the teacher posed a series of questions as the framework for coopera-

tive student experiments, thereby guiding the students’ exploration. There-

fore, during the exploration phase of the 5E model, Chinese students must 

follow their teachers’ instructions on how to conduct their research, and 

there is no opportunity for students to conduct independent experiments. Or 

classroom inquiry devolves into the routine execution of experiments out-

lined in textbooks. These are not genuinely autonomous exploration activi-

ties in which students have no idea of the purpose of their experiments and 

no expectation of making new discoveries. The essence of the exploration 

stage is to encourage students to actively pursue solutions to the cognitive 

conflicts that arose during the engagement stage. The purpose of the current 

stage’s inquiry activities is to cultivate students’ interests in scientific explo-

rations and help them comprehend the exploratory process from query to 

evidence to conclusion. 

Explanation 

The explanation stage serves the purpose of affording students a platform to 

articulate their comprehension of the subject matter hitherto assimilated and 

to decipher its significance. Initially, students are prompted to engage in dis-

course and provide their own interpretations. Subsequently, the teacher pre-

sents scientific justifications in a clear and structured manner. The explana-

tions provided by both students and teachers serve as a mechanism for orga-

nizing the exploratory experiences. The primary objective of this phase is to 

effectively communicate concepts, processes, or skills in a concise and 

straightforward manner and subsequently proceed to the subsequent stage. 

The explanation stage is most frequently used by teachers in Chinese 5E in-

struction scenarios to help students identify incorrect conceptions or imma-

ture perceptual knowledge and to establish scientific notions. To show the 

generality of new concepts, teachers explain specific situations using new 

notions. Based on the students’ experiences in the exploration stage, the 

teacher described pertinent phenomena and concepts in the lesson study 

“Combustion and Fire Extinguishing” and summarized the conditions for 

combustion (Wu & Liu, 2012). In the example study of a physics lecture by 

Xiong (2012), the teacher provided more precise explanations of events and 

improved definitions based on close readings of ideas from the explanation 

stage. But as the 5E Model is used more frequently, it becomes clear that, in 

order to get an appropriate answer, teachers’ explanations have received far 
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too much attention while students’ opinions have gone unnoticed. Many 

teachers made an effort to enhance the explanation stage so that student 

communication would take center stage. In more recent trials, the teacher 

gave students more chances to demonstrate their own understandings and 

even encouraged them to repeat experiments to ensure the accuracy of their 

understandings (Guan, 2021; Yan, 2022). Teachers should probe further, re-

vise students’ explanations, and assist learners in making sense of unfamiliar 

ideas. 

Elaboration 

In the elaboration stage, students develop previously taught ideas, link them 

to other ideas that are similar, and use their newly acquired knowledge in 

novel ways. During this stage, teachers might give students the chance to 

participate in additional activities that elaborate or extend the concepts, pro-

cedures, or abilities and make it easier for them to apply those ideas in new 

contexts. 

During the elaboration stage, Chinese teachers primarily emphasize 

providing students with opportunities to apply their acquired knowledge and 

facilitating the cultivation of a more profound comprehension. Frequently, 

teachers provide students with supplementary extension activities or present 

a set of novel inquiries to solidify their comprehension prior to assessment. 

During the elaboration phase of his physics course, Guan (2021) instructed 

his students to apply their recently acquired knowledge to analyze topics 

such as “forces acting on railway tracks” and “vehicles traversing an arched 

or concave bridge.” Fu and Chen (2022) instructed their chemistry students 

to utilize their understanding of the “surface tension of liquids” to elucidate 

the fundamental principles that govern the construction of bottle openings 

for essential balm. By means of these instructional practices, teachers di-

rected their students to apply novel concepts or competencies to tackle prob-

lems or elucidate phenomena in novel scenarios, thereby enabling them to 

acknowledge the anticipatory and explanatory potential of fresh concepts in 

diverse contexts. 

Evaluation 

The evaluation stage serves the purpose of enabling students to engage in 

self-evaluation of the extent to which learning and comprehension have been 

achieved. The process is continuous and diagnostic in nature, enabling the 

teacher to assess whether the students have met their learning goals. Accord-

ing to the 5E Model, the process of evaluation and assessment can take place 

at any stage of the learning process and can be integrated throughout all four 

preceding stages. Teachers could assess students’ comprehension and im-



Gu. (China). 5E Instructional Model in Chinese Basic Education. 

SIEF, Vol.16, No.1, 2023 2452 

plementation of novel ideas, as well as shifts in their affective dispositions, 

through both formal and informal evaluation techniques. During this interim 

period, teachers can also avail themselves of opportunities to assess their 

own pedagogical practices. 

Most Chinese teachers can actively participate in evaluating both the 

learning process and the learning results of their students throughout the 

evaluation stage. No matter what responses students provide in the initial 

lesson period, the teacher typically exerts favorable assessments initially to 

ensure that their motivation to learn is not destroyed and then guides them to 

modify their responses through other approaches. The teacher evaluated the 

students’ learning process and learning outcomes in the lesson study on 

“Combustion and Fire Extinguishing” using both qualitative and quantitative 

methods (Wu & Liu, 2012). In some instances, the teacher includes the stu-

dents’ peer and self-evaluations in addition to their own ratings. For instance, 

Cao (2022) used appropriate software in her physics class to include infor-

mation technology into evaluation. She included digital self- and peer-

assessment to help students review new material and provided feedback on 

students’ responses via the teacher’s online evaluation. 

Conclusion 

As research into the 5E instructional model becomes more in-depth, voices 

have been raised about its limitations, and other models, including the 6E, 

7E, and 4E x 2 models, have been adapted from it. The 7E instructional 

model was proposed by adding the elicitation stage before the engagement 

stage of the 5E model and inserting the extension stage between the elabora-

tion stage and the evaluation stage to emphasize the significance of exposing 

students to their prior knowledge and transferring new information (Eisenk-

raft, 2003). Some researchers argued that students are not sufficiently in-

volved in the explanation phase and, as a result, proposed inserting the ex-

pression phase between the explanation and elaboration phases so that each 

student has the opportunity to demonstrate their learning gains and correct 

any misconceptions formed in the previous phases. Teachers can use forma-

tive assessment in the expression stage to determine whether or not students 

have attained learning objectives and to assess their teaching effectiveness. 

This is the origin of the 6E model (Duran et al., 2011). In addition, attempts 

have been made to incorporate formative assessment, inquiry learning, and 

metacognition theories into the 5E instructional model in order to develop 

the 4Ex2 Model, in which assessment and reflection are implemented on all 

phases of engagement, exploration, explanation, and elaboration. The 4Ex2 

Model is intended to assist teachers in focusing on formative assessment and 

designing exploratory activities of a higher order (Marshall, 2009). 
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A close examination of the 5E model and its variations, however, re-

veals that it is a framework that is comparatively comprehensive and already 

includes the components that the 6E, 7E, and 4Ex2 models assert to supple-

ment. A link analogous to the expression stage that the 6E model adds is pre-

sent in a regular 5E model. It happens at the explanation stage of the 5E 

model, where both the teacher’s explanations and the students’ expression of 

ideas are prioritized. Similar to the elicitation and extension processes pro-

posed by the 7E Model, the 5E Model’s engagement stage entails exposing 

students’ preconceptions and existing knowledge structures through concrete 

situations, and the elaboration stage also includes the extension of new 

knowledge. The 5E Model’s evaluation stage is broken down into the 4Ex2 

Model’s assessment and reflection phases, which are then incorporated into 

each of the preceding four processes. In actuality, the evaluation step of the 

5E Model gives equal weight to both teaching and learning reflections as 

well as assessments of the learning process and outcomes. 

Despite all efforts to modify it, the 5E instructional model continues 

to be a classic and essential teaching method with irreplaceable theoretical 

and practical value in basic education. First, it can arouse students’ curiosity 

for learning and encourage their active participation. Second, through in-

quiry-based learning, students acquire a deeper understanding of the material, 

thereby enhancing their learning outcomes. Third, the 5E Model can effec-

tively cultivate innovative thinking and practical skills in students. It is an-

ticipated that the 5E learning cycle will have greater application potential in 

basic education classroom instruction. In addition, it is important to note that 

when implementing the model, the actual learning situation and student 

characteristics must be taken into account, and teachers must possess the 

necessary teaching skills and experience to maximize the role of this learn-

ing cycle in student development. 
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HE Internet is considered the fourth principal mass medium, follow-

ing newspapers, radio, and television. As a consequence of the rapid 

development of information technology, the Internet has become an 

increasingly essential tool for people’s daily lives. The 50th Statistical Re-

port on China’s Internet Development published by the China Internet Net-

work Information Center (CNNIC) in August 2022 revealed that as of June 

2022, China had an internet penetration rate of 73.0% and 1.051 billion 

internet users, which accounted for approximately one-fifth of the global to-

tal; that each user spent an average of 29.5 hours per week online; and that 

the 10–19 age group accounted for 13.5% of the total internet users and the 

20–29 age group for a similar percentage. The report also revealed that stu-

dents were the largest category of Internet users in China, accounting for 

25.1%, with college students comprising the largest proportion (CNNIC, 

2022). 
According to Mo (2018), college students, who possess a higher level 

of education and are more open to adopting new technologies, have effec-

tively established internet usage as a mainstream cultural phenomenon on 

their respective campuses. The internet has emerged as the primary informa-

tion resource for individuals. One can expeditiously access the requisite in-

formation via search engines such as Baidu and Google and access scholarly 

literature by logging into electronic libraries across the globe. The internet 

serves as a crucial medium for interpersonal communication, unbound by 

temporal and spatial limitations. In addition, it offers a variety of entertain-

ment options for college students. As per Yang and Chen (2006), individuals 

have the option to engage in activities such as streaming music or movies 

online, downloading multimedia content from the internet, or sharing their 

own collection with acquaintances. Consequently, the ubiquitous nature of 

the internet has permeated all aspects of the lives of university students. 

Deng et al. (2022) conducted a survey on the internet usage patterns of stu-

dents in medical junior colleges in Jiangxi Province. The sample size con-

sisted of 1106 students. The results indicated that 51.72% of the participants 

spent between 3 and 6 hours online daily, while 3.07% of them spent more 

than 9 hours online every day. The study also revealed that 49.55% of the 

students used the internet for recreational purposes, 35.26% used it for so-

cializing, 28.12% used it for information search, and 18.72% used it for 

online shopping. The outcome of this survey aligns with the conclusions 

drawn in CNNIC’s report (CNNIC, 2022). 

Unquestionably, the Internet is extremely beneficial to the personal 

and academic development of college students. However, college students 

can abuse its interactivity, interconnectivity, anonymity, accessibility, and 

low cost (Tao, 2005). Some of them have squandered a great deal of time 

and effort by chatting and playing online games in an aimless and unre-

T 
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strained manner, eventually becoming addicted to the internet, which has had 

a devastating effect on their lives and studies. 

An Overview of Internet Addiction among Chinese 

College Students 

Definition of Internet Addiction 

The phenomenon of internet addiction was initially introduced by Ivan 

Goldberg in 1994. Goldberg characterized it as a condition in which the in-

dividual spends an excessive amount of time online with an unreasonably 

high frequency and is unable to regulate this compulsive behaviour. Fur-

thermore, individuals who suffer from this addiction may exhibit withdrawal 

symptoms if they are prevented from accessing the internet (Cui & Zhao, 

2004). Subsequently, the phenomenon of internet addiction has garnered 

significant attention within the realm of psychology. Young (1998) refined 

the definition of pathological gambling by incorporating the diagnostic crite-

ria outlined in the Manual for the Diagnosis and Statistics of Mental Disor-

ders, as established in 1996. It was underscored that pathological utilization 

of the internet is a type of impulse-control disorder that does not entail the 

use of an intoxicant. Additionally, Young emphasized the four characteristic 

indications of internet addiction, which include compulsive usage, with-

drawal, tolerance, and the associated outcomes of dependence on the internet. 

An internet addiction diagnosis questionnaire consisting of eight items was 

developed based on the four dimensions. Young proposed that individuals 

who respond affirmatively to five or more of the eight questions should be 

categorized as internet dependents or addicts. 

In 2005, Tao and his colleagues at the China Youth Psychological 

Development Center developed the Clinical Diagnostic Criteria for Internet 

Addiction Disorder (hereafter referred to as the Criteria), utilizing a sample 

size of 1200 clinical cases and tens of thousands of clinical data points. As 

per the established criteria, internet addiction is classified as a mental-

behavioural disorder that arises from excessive usage of the internet. Indi-

viduals who suffer from this condition exhibit a compulsive urge to repeat-

edly use the Web and display various mental and physical symptoms, includ-

ing withdrawal symptoms, when their cyber usage is curtailed or terminated 

(Tao et al., 2008). 

College students who use the internet frequently are more likely to 

develop an internet addiction. When internet penetration is 100% among 

them, the rate of internet addiction detection is comparatively higher than it 

is among other categories. Hsieh et al. (2019) found a 17% internet addiction 

detection rate among college students in Taiwan Province; Wang et al. (2019) 
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surveyed a sample of college students from eight universities in Kunming 

City and found that 10.7% of them were addicted to internet use; and Ren et 

al. (2019) found 10.40% and Cao et al. (2019) found 8.33% internet addic-

tion detection rates among college students in Xinjiang Province and North-

east China, respectively. According to a meta-analysis of 26 studies, 11% of 

Chinese college students were found to have internet addiction in 2018, with 

a modest rising tendency in the early years but a progressive stabilization in 

the last three years (Shao et al., 2018). 

Categories of Internet Addiction Disorders among Chi-

nese College Students 

The phenomenon of internet addiction encompasses a diverse range of be-

havioural issues. The initial attempt to classify internet addiction disorders 

was made by Young (1999), a researcher in the field. A survey was con-

ducted using a questionnaire to gather data from 44 therapists who had an 

average of 14 years of clinical practice. The participants reported having 

treated a minimum of nine individuals with cyber addiction in their caseload. 

According to the therapists’ report, a significant proportion of their clients 

utilized various online platforms for communication and entertainment pur-

poses. Specifically, 80% of the clients used email, 70% engaged in chat 

rooms, 10% utilized newsgroups, 30% participated in interactive online 

games, and 65% accessed the World Wide Web, primarily for viewing por-

nography or utilizing online trading or auction house services. Young’s cate-

gorization of cyber disorders is based on clinical data obtained from respon-

dents. The five categories identified by Young are cyber-sexual addiction, 

cyber-relationship addiction, net compulsions, information overload, and 

computer addiction. Despite minor variations in cyber behaviour among col-

lege students, Young’s classification remains largely relevant to their prob-

lematic internet usage. The most notable forms of internet addiction among 

Chinese college students include addiction to internet entertainment, particu-

larly internet gaming, internet pornography, internet relationships, cyber in-

formation overload, and online transactions. 

Internet Entertainment Addiction 

Among Chinese college students, internet entertainment addiction is the 

most prevalent manifestation of cyber disorder. The internet has the capacity 

to integrate various media forms, such as text, graphics, audio, and videos, to 

generate distinctive outcomes. University students have the ability to derive 

sensory pleasure through engaging in online gaming, music listening, and 

video watching. This activity simultaneously fulfils their psychological de-
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sire to express autonomy and distinctiveness. In accordance with Yu et al. 

(2022), individuals tend to exhibit greater dedication towards internet enter-

tainment as they encounter increased levels of online stimulation. 

The World Health Organization officially recognized internet gaming 

disorder (IGD) as a form of addiction disorder in 2019, thereby classifying it 

as a mental illness (Huang, 2020). In line with Mihara and Higuchi’s (2017) 

systematic review of 50 studies conducted worldwide, the prevalence of 

internet gaming disorder on a global scale was found to range between 0.7% 

and 0.75%. The recreational activity of online gaming is prevalent among 

college students on the internet. According to the 50th Statistical Report on 

Internet Development in China, as of June 2022, the number of online game 

users in China was 552 million (CNNIC, 2022). Based on Chen’s (2007) 

survey on the internet usage of college students, 40% of respondents re-

ported that their primary reason for accessing the internet was to engage in 

online gaming. A significant factor contributing to the reliance of college 

students on online games is the ability of players to establish social connec-

tions and attain a sense of accomplishment and prestige by collaborating 

with others in the simulated realm of video games, thereby experiencing a 

feeling of esteem and acknowledgement. Zhang (2022) conducted a study at 

a university located in Tianjin, China, which revealed that 8.67% of students 

were addicted to online games. The prevalence of gaming addiction among 

freshmen, sophomores, juniors, and seniors was 4.20%, 13.25%, 15.84%, 

and 7.8%, respectively. The majority of student addicts, 60.58%, played 

online games between 14 and 20 times per week. Furthermore, 71.15% of 

them played online games almost every day, and 81.73% spent more than 5 

hours gaming per day. 

Internet Pornography Addiction 

Pornographic text, audio, video, images, ads, and more are all examples of 

internet pornography. Most college students are between the ages of 18 and 

24 and have a strong innate urge for sex. Their compulsive fascination with 

adult chat rooms, pornographic websites, or virtual sex, which is motivated 

by their sexual urges, leads them to develop an addiction to internet pornog-

raphy (Yuan, 2004). Traditional pornography is distributed in a very differ-

ent manner than internet porn. The internet cannot be sanitized with the ca-

pacity for network supervision now in place. On the internet, college stu-

dents can explore pornographic images, watch pornographic movies, and 

seek out pornographic material at any moment (Xia & Sun, 2020). Nearly 

half of Chinese college students have visited pornographic websites, and a 

sizable percentage of them have become fascinated with online pornography, 

according to the East China Normal University report on the Survey on Col-

lege Students’ Internet Morality (Dong & Dai, 2003). It is important to rec-



Xia. (China). Internet Addiction among College Students in China. 

SIEF, Vol.16, No.1, 2023 2462 

ognize the negative effects of internet pornography. The conventional sexual 

morality of college students has been seriously eroded by the massive vol-

umes of unhealthy sexual information that is being broadcast online, which 

has even resulted in violent sex-related situations. 

Internet Relationship Addiction 

The proliferation of the internet has led to a substantial transformation in the 

methods of interpersonal communication. Du (2018) has established that a 

social network of "human-machine-human" has been formed in cyberspace. 

The realm of cyberspace has the potential to obscure the distinctions be-

tween virtual reality and tangible reality while simultaneously expanding the 

social horizons of university students. This can foster a greater willingness to 

engage in interpersonal communication and facilitate the discovery of indi-

viduals who share similar interests. As a result of the anonymity afforded by 

the internet, college students exhibit a greater propensity to confide in their 

online acquaintances and express emotions that they may feel compelled to 

suppress in face-to-face interactions. Over a period of time, it is possible to 

develop a dependency on online relationships. In the words of Cai (2017), 

there are instances where virtual communication is expanded to include face-

to-face interaction. Notwithstanding, a subset of college students exhibit an 

inability to limit their internet communication to a moderate extent and fre-

quently participate in prolonged online conversations throughout the night, 

thereby resulting in significant disturbances to their daily routine (Wang & 

Hu, 2013). 

Cyber Information Overload 

Through the utilization of the internet, college students are able to access a 

plethora of information sources that offer extensive amounts of knowledge 

and encompass a broad spectrum of subject matter. According to Huang and 

Shen (2011), the internet has eliminated temporal and spatial limitations on 

information retrieval, thereby broadening the intellectual boundaries of col-

lege students. Conversely, individuals may find themselves susceptible to 

becoming disoriented amidst a plethora of distracting and multifarious online 

content, leading to a deviation from their original intent and an inadvertent 

inundation of extraneous information. Accordingly, Tao (2007) found that a 

significant proportion of college students, approximately 70%, engage in the 

habitual practice of perusing information that is deemed unnecessary. Fre-

quently, individuals encounter a predicament when utilizing computers to 

retrieve scholarly data, as they may inadvertently come across irrelevant in-

formation, such as entertainment news and gossip, owing to the presence of 

various distractions, including links, advertisements, and pop-up windows. 
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This, in turn, leads to a significant loss of time that could have been utilized 

for studying and resting, ultimately resulting in a decline in academic per-

formance. 

Online Transaction Addiction 

College students who engage compulsively in online trading, auctions, and 

purchases are said to have an online transaction addiction. Online shopping 

has the benefits of being convenient, time-efficient, and free from external 

influences. In the age of consumerism, it better satisfies the hedonistic urge 

and has altered traditional purchase patterns (Chen, 2012). Chinese consum-

ers have access to a wide range of products thanks to online marketplaces 

like Taobao and JD.com. Their psychological demand for individuality is 

also satisfied by the freedom inherent in online shopping. College students 

are particularly prone to making pointless purchases because they are so fas-

cinated by the excitement of internet shopping. In addition, simple access to 

online loan platforms exacerbates their excessive shopping, pushing their 

living expenses over their planned spending limits (Yang, 2015). These fac-

tors combine to keep their urge for consumption stimulated. The worst part 

is that some college students are unable to control their purchasing urges and 

end up ruining their lives by getting caught in financial traps like online 

usury. 

The Hazards of Internet Addiction for College Stu-

dents 

Internet addiction is a serious societal problem that can lead to a variety of 

physical and mental issues in college students. It impedes not just the long-

term advancement of the entire country but also the personal growth and 

progression of college students. 

Impaired Physical Health 

According to existing studies, the majority of college students who are inter-

net addicts go on for ten hours or more each day. The physical health of an 

individual might be severely harmed by prolonged, excessive internet use. 

College students who spend a lot of time in front of screens, particularly 

those who are addicted to online gaming, frequently develop visual impair-

ments. The light on the screen of online games is constantly flickering, re-

quiring the player to adjust their vision over time. The eye lens will eventu-

ally get overworked, which can increase students’ myopia and, in severe 

situations, lead to retinal detachment (He, 2020). In addition, sedentary be-
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haviour associated with internet use can lead to more severe conditions af-

fecting the neck and lumbar spine, as well as shoulder and back muscle 

strain. Additionally, the daily pattern is upset among college students who 

use the internet excessively, which causes them to lose their appetite, sleep 

less, and have a thrown-off biological clock. Physical sub-health that persists 

can easily lead to numerous diseases or even unexpected death (Wang, 2012). 

More than 70% of internet-dependent students experience vision loss, nerve 

dysfunction, shoulder and back muscular strain, and reduced immunity, ac-

cording to Song et al.’s (2011) survey findings. 

Decline in Academic Performance 

The internet offers a vast array of educational resources to college students, 

fostering the cultivation of divergent thinking and promoting awareness of 

innovation. Therefore, Chinese institutions of higher education prioritize the 

enhancement of students’ internet literacy. In order to guarantee the avail-

ability of internet connectivity for college students, the government has 

made significant investments in the development of campus network infra-

structure (Dai & Zhang, 2015). Nevertheless, certain college students do not 

effectively utilize it by prioritizing the enhancement of their academic ac-

complishments. Conversely, individuals tend to engage in non-academic ac-

tivities on the internet. Consequently, their school attendance becomes ir-

regular, and their inclination towards academic pursuits diminishes. A sig-

nificant proportion of students experience academic setbacks, such as failing 

exams, which may result in repeating academic years or discontinuing their 

studies altogether. A survey conducted by the Institute of Psychology at the 

Chinese Academy of Sciences in 13 colleges and universities in China re-

vealed that approximately 80% of school suspensions and dropouts were at-

tributed to internet addiction (Yuan, 2018). 

Degenerated Cognitive Ability 

Yang (2009) notes that the rapid dissemination of online news and the coin-

ciding of major events result in a condensed timeframe for college students 

to receive copious amounts of information. Nevertheless, the immediate al-

teration of information is unlikely to leave a profound impact on the cogni-

tive faculties of the receiver. When students have not yet fully processed re-

cently acquired information, a significant influx of new information can im-

pede their ability to internalize the material and disrupt the typical cognitive 

processes of the brain. Many college students engage in aimless browsing of 

substandard information on the internet and extensive but disjointed online 

reading. Limiting one’s comprehension to a superficial level can hinder the 
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ability to engage in profound thinking. With the passage of time, their cogni-

tive capacity will experience a decline. 

Weakened Social and Emotional Competences 

Some college students lose interest in social life in the real world as a result 

of long-term immersion in entertaining and stimulating virtual reality. This 

can result in mental and psychological issues such as identity confusion, 

emotional apathy, depression, and value distortion (Wang, 2012). College 

students who are pathologically dependent on the Internet are more likely 

than their peers to have psychological disorders such as depression, paranoia, 

anxiety, withdrawal, impulsiveness, and violent tendencies (Liu et al., 2006). 

Sociality is innate in humans. Interpersonal interaction in the real world is a 

crucial way for college students to socialize. The indirect human-machine-

human mode of interaction online has largely replaced "face-to-face" inter-

personal communication for student internet consumers (Bian, 2016). They 

have fewer opportunities for direct social interaction the longer they spend 

time online. Alienation from society is associated with a variety of social and 

emotional issues. 

Degraded Morality and Values 

College students are in a crucial stage of developing their perspective, values, 

and morality. Internet characteristics such as decentralization, openness, and 

virtuality pose significant obstacles to moral education (Yin, 2014). Existing 

moral norms are not inherently applicable to regulating online behaviour 

(Rao, 2005). According to Tao (2007), there is a prevalence of moral relativ-

ism and anarchism, moral apathy, and severe online malfeasance among col-

lege students who are internet addicts. The most prevalent immoral behav-

iour among them is lying. They lie to their instructors about their absence 

from class, and they lie to their parents about the amount of time they spend 

online and the purposes for which they use the internet. Internet consumers 

are able to conceal their true identities in cyberspace, giving them the im-

pression that they are free to say or do whatever they please, which compro-

mises their integrity and sense of responsibility. According to Xu et al. 

(2010), adolescents who are overly dependent on online activities are more 

likely to exhibit personality disorders and deviant behaviour. Some students 

spend a significant amount of money filling up their accounts in order to 

gain more experience in the game, resulting in massive debts that may lead 

to criminal behaviour. 

Causes of Internet Addiction among College Students 
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Multiple factors influence the addictive behaviour of college students on the 

Internet. It is the interaction between individual personality attributes, stimu-

lus sources, and the environment. Environmental factors include parenting 

style, domestic environment, schooling, and socially prominent cultures. 

Students with a dearth of self-control are susceptible to the temptations 

posed by the Internet. Personality traits are effective predictors of internet 

dependence, given that the current rate of internet penetration among college 

students is 100%, but not all of them become excessively dependent on the 

cyber world. 

Characteristics of the Internet 

The Internet is distinct from all other media due to its accessibility, anonym-

ity, virtuality, interactivity, and efficiency. The internet provides a platform 

for young people to obtain experiences that are difficult to attain in real life. 

Chen and Huang (2008) believe that the Internet’s unique characteristics can 

adequately meet the requirements of adolescents for interpersonal communi-

cation, social support, and self-actualization. In online games, for instance, 

they can freely express their emotions and experience a sense of accom-

plishment; in online chat rooms, they can confide in someone. The virtual 

and indirect nature of internet communication reduces their vigilance and 

alertness, allowing them to feel at ease and candid online. The internet has 

become an indispensable component of college students’ lives, and for some, 

it is existence itself. 

High Efficiency of Internet Information Transmission 

The internet’s ability to operate instantaneously and overcome temporal and 

spatial limitations results in its high efficacy, which coincides with the im-

perative for college students to acquire knowledge pertaining to current and 

sensitive social matters. According to Huang (2009), this approach satisfies 

the individuals’ requirement for a thorough comprehension of the global 

scenario within a reasonable timeframe. Additionally, it provides them with 

the chance to engage in cross-regional communication with their contempo-

raries. The aforementioned circumstance has inevitably exerted a significant 

influence on the mannerisms and conduct of university students. 

Tremendous Amounts of Internet-Based Information 

The internet is a highly open and inclusive platform that offers a vast array 

of information across diverse fields of human endeavour. This makes it an 

indispensable tool for college students who are actively engaged in a quest 

for knowledge. The diverse range of captivating entertainment materials, in-
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cluding hit songs and blockbuster movies and TV shows, has presented an 

alluring allure for university students. To derive greater enjoyment from 

these materials, individuals may progressively increase their time spent 

browsing the internet, leading to the development of an excessive reliance on 

them. 

Free Flow and Interactivity of Online Communication 

The internet’s inherent freedom and interactivity are perfectly suited to 

young people’s interest in emotional connection. In their study, Zhang et al. 

(2006) point out that information acquisition and interpersonal emotional 

engagement make up the two main components of college students’ motiva-

tion for utilizing the internet. According to Huang (2002), one of the primary 

drivers of online communication is to meet psychological requirements. 

Online emotional engagement and people’s desires for love, respect, and a 

sense of community are intimately intertwined. A key contributor to the 

emergence of internet addiction is the use of the internet for emotional com-

munication. 

Virtuality and Anonymity of the Cyber World 

Young college students with a strong desire to rebel against moral restraints 

find the virtual cyberspace to be the perfect social setting. The internet’s lack 

of social constraints gives people the chance to indulge latent urges that are 

against accepted social norms, making it a safe haven for those who are feel-

ing stressed out by pressures from the outside world (Yan, 2013). Internet 

users enjoy numerous types of pleasure in cyber communication, including 

the pleasure of anonymity, activity, risk-taking, avoidance, etc., according to 

Zhou and Zhou (1997). Online entertainment keeps people interested and 

may even cause internet addiction. 

Personality Traits Associated with Internet Addiction 

Studies have examined the relationship between college students’ personality 

features and online addiction and found that factors including introversion, 

sadness, privateness, and social phobia are important indicators of cyber ill-

nesses. Students who demand more attention and have severe social anxiety 

are more likely to develop an internet addiction, according to research by 

Professor Qian at Peking University (Zhou, 2003). In contrast to non-

internet-dependent college students, internet-dependent students have a 

higher propensity for withdrawal, despair, and anxiety, according to Jiang 

and Gu’s (2005) 
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A variety of symbols are used to symbolize individuals in the virtual 

world of the internet. For their online identities, college students can "de-

sign" their appearance, personality, age, educational background, and even 

gender. Less confident students tend to enjoy themselves more online, which 

leads them to spend more time there and try to forget about the actual world. 

They will be overcome by dissatisfaction and loneliness once their internet 

activity is stopped. As a result, people would purposefully increase their 

online time during subsequent internet usage, creating a vicious cycle (Yang, 

2004). Additionally, college students who tend to avoid face-to-face interac-

tion with society are more likely to develop an online addiction (Guan, 2021). 

They will eventually have trouble determining their true selves, experience 

greater loneliness and suffering, and feel even more cut off from the real 

world because they may hide their true identities in cyberspace and assume 

any temporary roles they choose. 

Family-Related Factors 

The association between a child’s online behaviour and their relationship 

with their parents has been linked by research. Children are more likely to 

turn to the internet for emotional gratification and comfort when parents fail 

to form a close relationship with them and the latter cannot sense parental 

warmth (Wang, 2022). In households with young internet addicts, strict par-

enting is typical, finds a study by Zhou et al. (2008) on home satisfaction and 

college students’ internet addiction. Children raised in this manner may get 

severe punishments for even little infractions, be subjected to rigid rules, and 

receive little parental praise and encouragement. On the other hand, some 

parents might embrace a laissez-faire approach to their kids’ upbringing and 

be minimally involved in their development. Internet dependence is more 

likely to emerge in children raised by unsatisfactory parents. 

Furthermore, in our rapidly evolving society, the disparity between 

generations continues to expand. Intergenerational conflicts frequently arise 

due to divergent perspectives and values held by college students and their 

parents. Given that a significant proportion of students remain financially 

reliant on their parents, it is probable that they will be at a disadvantage in 

terms of winning competitions, even if their concepts are more innovative. In 

this scenario, individuals may opt to discontinue communication with their 

parents and instead seek refuge in the virtual realm, which serves as their 

utopia. 

School-Related Factors 

Internet addiction on college campuses has been accelerated by the change in 

the educational environment and students’ failure to adjust to new paradigms 
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of educational management (Liu & Chen, 2009). The size of schools has sig-

nificantly increased since China started to expand college enrolment in 1999. 

Its administration system has not necessarily been upgraded to accommodate 

the increased number of students, either. One of the main contributing fac-

tors to internet addiction among college students is the absence of school 

oversight and internet instruction. The importance of online management has 

increased, and at the same time, face-to-face interaction between administra-

tors, teachers, and students has been greatly diminished. This poses a signifi-

cant difficulty for students who lack self-control and self-regulation, since 

they may spend most of their aimless college years aimlessly browsing the 

internet. 

Social Factors 

The lack of adequate internet regulation, the dearth of cultural amenities in 

the neighbourhood, and the harsh environment in which young people must 

survive are social factors that contribute to online addiction among college 

students (Tao, 2007). Internet-related difficulties include unfiltered cyber 

resources, lax cybercafé supervision, inadequate management of online gam-

ing, and other growing issues that are not adequately addressed by the rules 

and regulations already in place for internet sectors. Facilities that are estab-

lished in the community do not fit the needs of college students. Their multi-

level needs for leisure activities, interpersonal communication, character 

building, and other cultural activities are not met by the current public cul-

tural institutions. Additionally, students are under a great deal of emotional 

stress due to the demanding academic load and the bleak employment out-

look. They might seize hold of virtual cyberspace to look for feelings of self-

worth and accomplishment to escape those pressures from the outside world. 

Conclusion 

In the current era of rapid transformations and innovations, the internet 

serves not only as a means of transmitting information and providing enter-

tainment but also as a valuable repository of knowledge. The internet has 

assumed a significant position in contemporary society and has become an 

indispensable aspect of college students’ lives, serving as a means for infor-

mation acquisition, social engagement, and leisure activities. However, ex-

cessive internet usage can lead to significant social, psychological, and aca-

demic dysfunction among individuals. The problem of internet addiction 

among college students lacks a straightforward resolution. The prevention 

and correction of this issue necessitate collaborative endeavours from the 

individual, educational institution, family unit, and broader community. It is 

recommended that students exhibiting problematic internet dependence re-
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ceive intervention and therapy that utilize behavioural reinforcement tech-

niques to facilitate the development of responsible internet usage and pro-

mote the restoration of typical college functioning. 
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