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Abstract: With the advent of the digital intelligence era, the smart learning environment has become increasingly 

prevalent in higher education. Understanding the learning adaptability of college students within this context is crucial 

for enhancing their academic performance. The purpose of this study is to explore the structure of college students' 

adaptability to smart learning within the digital intelligence environment and to understand the current development 

status of their adaptability. The research, grounded in existing literature on learning adaptability and considering the 

unique characteristics of the digital intelligence environment, constructs a comprehensive framework for college 

students' smart learning adaptability, covering dimensions such as ability adaptability, psychological adaptability, 

behavioral adaptability, environmental adaptability and interpersonal adaptability. Based on this framework, a detailed 

survey questionnaire was developed and administered to 279 college students who had prior experience with smart 

learning. Data were collected and analyzed using statistical methods to identify patterns and differences in adaptability 

among various groups. The results indicate that college students generally exhibit a moderate level of adaptability to 

smart learning in the digital and intelligent environment. There is no significant difference in overall smart learning 

adaptability between male and female students, suggesting that gender does not play a major role in this context. 

However, significant variations were observed across different university types and academic disciplines. This highlights 

the need for tailored educational interventions to address the unique challenges faced by students from different 

backgrounds. Future research should further explore the underlying factors contributing to these differences and develop 

targeted strategies to improve the adaptability of all students in the digital intelligence era. 
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1 Introduction 

The digital transformation of education is profoundly 

changing the learning environment and learning methods 

of students [1]. The new infrastructure of education 

supported by 5G network, big data, cloud computing, 

artificial intelligence and other emerging digital tech-

nologies is gradually becoming a digital base for em-

powering education reform [2]. As an important base for 

talent training, campus information construction is 

gradually transforming from IT (Information Technolo-

gy) to DT (Digital Technology), forming a new learning 

environment of digital intelligence integration [3, 4]. In 

particular, the extensive and in-depth application of arti-
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ficial intelligence technology in the field of higher edu-

cation is continuously changing the learning and life 

style of college students [5], and promoting colleges and 

universities to enter the digital intelligence era of virtu-

al-real integration, human-computer collaboration, 

co-creation and sharing. 

Compared with the large-scale and standardized 

teaching methods in the traditional learning environ-

ment [6], great changes have taken place in the learning 

environment, learning content, learning methods and 

learning evaluation in the digital intelligence era. These 

changes disrupt routines and give rise to new circum-

stances to which the individual has not habituated [7-9]. 

It has been found that in the process of gradually intel-

lectualizing the learning environment in colleges and 

universities, some college students have a sense of 

learning inadaptability and negative learning emotions 

due to the integration of virtual and real learning envi-

ronments and the transformation of learning methods, 

which affects the learning effect [10-12]. So, in order to 

adapt to the new learning environment and learning 

style, college students must make corresponding ad-

justments in learning so as to achieve good learning 

results. Recently, Martin and his partners have pro-

posed „adaptability‟ as a means of understanding indi-

viduals‟ capacity to constructively regulate psy-

cho-behavioral functions in response to new, changing, 

and/or uncertain circumstances, conditions and situa-

tions [13-16]. So, in the digital intelligence era, what is 

the concept of learning adaptability in the age of intel-

ligence? What are the key components that constitute 

college students' smart learning adaptability? What is 

the development status of college students‟ smart 

learning adaptability? In the current study, we sought to 

analyze the definition and components of smart learn-

ing adaptability of college students and develop a cor-

responding questionnaire to investigate the current 

adaptability of college students in the smart learning 

process. Findings of this study may help us to under-

stand the components of college students' smart learn-

ing adaptability, master the current status of college 

students' smart learning adaptability and its differences, 

provide data evidence for providing targeted learning 

adaptability intervention strategies, and solve the 

learning adaptability problems of college students in 

the digital intelligent learning era. 

2 Smart Learning Adaptability: 

Definition and Development 

2.1 Adaptability 

Adaptability was originally a concept in the field of bi-

ology, referring to biological traits that organisms adapt to 

environmental conditions through competition and natural 

selection. Later, it was borrowed by psychology and given 

new interpretations. In his theory of cognitive develop-

ment, psychologist Piaget defined adaptability as the 

psychological process in which an individual's cognitive 

structure is actively changed due to environmental re-

strictions, and the process of adaptability includes assimi-

lation and accommodation, whose ultimate goal is to 

reach a state of balance [17]. From the concept of adapta-

bility, we can refer that the components of adaptability 

should include three basic elements: the individual, the 

environment and the change. The individual is the subject 

of adaptability. The environment is a natural and social 

requirement for individuals, and also a source for indi-

viduals to realize their self-needs. The change is the cen-

tral of adaptability, which not only includes changes that 

individuals make themselves to adapt to the environment, 

but also includes changes individuals make the environ-

ment to meet their needs [18]. The purpose of adaptability 

is to achieve harmony between the individuals and the 

environment. 

2.2 Components and Process of Smart 

Learning Adaptability 

Smart Learning Environment refers to an educational 

environment that uses information technology, especially 

intelligent technology, to support and enhance the learning 

process [19]. This environment aims to improve learning 

efficiency and effectiveness through intelligent teaching 

tools, data analytics, personalized learning paths, and in-

teractive learning experiences [20, 21]. Smart learning 

environment has the characteristics of intelligence, inte-

gration, customization, interactivity and adaptability, 

which can create a more dynamic, personalized and intel-

ligent learning space to promote students 'active learning 

and deep learning [22]. So, Smart Learning refers to the 

learning activities that take place in the smart learning 

environment and its goal is to make learning more effi-

cient, interesting and meaningful through technology 
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empowerment, while cultivating and developing learners' 

ability and literacy. 

According to the characteristics of smart learning envi-

ronment and the definition of learning adaptability above, 

smart learning adaptability refers to learners' basic adap-

tive ability formed in the process of interaction with smart 

learning environment, which enables learners to actively 

adjust their own psychology and behavior to adapt to the 

changes and development of smart learning environment 

so as to achieve good academic outcomes. Corresponding 

to learning adaptability, smart learning adaptability also 

includes three parts. The first part of smart learning 

adaptability is about the characteristics and foundation of 

college students themselves as adaptability subjects, such 

as knowledge and skill of intelligent literacy, which pro-

vide the background for learning adaptability under the 

smart learning environment. The second part is the change 

of learning resources, learning content, learning style and 

learning evaluation caused by smart learning environment, 

which is the external source for college students to adjust 

to achieve balance. The third part is the subject changes as 

the central element of adaptability, including the behav-

ioral change and psychological change of college students 

in the process of smart learning, which respectively reflect 

the degree of behavioral adaptability and psychological 

adaptability of college students in the process of smart 

learning. Among them, learning behavior adaptability in-

cludes the adjustment of learning habits in smart learning 

environments, such as using intelligent learning tools to 

plan learning arrangements, and flexibly adjusting and 

changing existing learning behaviors with the personal-

ized support of teachers and AI learning assistants. Psy-

chological adaptability refers to college students' sense of 

identity and acceptance by adjusting their cognition and 

emotion towards smart learning, so as to form their moti-

vation and attitude towards smart learning. 

3 Method 

3.1 Sample and Procedure 

The sample comprises 279 college students with in 5 

classes from 3 colleges in three cities in China. All the 

279 students took part in smart learning for that their 

teachers used the intelligent technology-enabled online 

learning platform, smart classroom and generative AI to 

conduct teaching activities for a semester. Class 1 is from 

a key university, class 2 and 3 are from an ordinary col-

lege and class 4 and class 5 are from a higher vocational 

college. Throughout a semester, students engage in a di-

verse array of smart learning activities: they watch online 

teaching videos to acquire knowledge at their own pace, 

conduct scientific experiments in virtual laboratories 

where they can safely manipulate hazardous chemicals or 

perform complex physical experiments through simula-

tion software, and study courseware that enhances their 

understanding of various subjects with interactive mod-

ules. Additionally, they experience historical scenes or 

complex scientific concepts through VR headsets, such as 

virtually visiting museums or exploring the internal 

structure of the human body, and use m-learning applica-

tions to complete assignments like reading, writing, and 

math exercises on mobile devices or tablets. Students also 

engage in dialogue and co-create content with generative 

artificial intelligence, fostering their creative and critical 

thinking skills, and receive personalized learning re-

sources and learning path recommendations from AI 

learning assistants, which cater to their individual needs 

and learning styles. These integrated activities not only 

enrich the learning experience but also promote a more 

dynamic and personalized approach to education within 

smart learning environments. 

After a semester of study, students' learning adaptabil-

ity was measured by questionnaire at the end of the se-

mester. The questionnaire was edited and released online. 

With few exceptions, all targeted students in attendance 

on the day of the testing participated in the survey. Teach-

ers administered the instrument to students during class. 

Students were asked to complete the instrument on their 

own and to submit the completed instrument at the end of 

class. The data collected from the questionnaire survey 

were processed by SPSS statistical software. 

3.2 Materials 

Since there is no scale can be used directly to measure 

the college students‟ smart learning adaptability, we de-

velop the „questionnaire for measuring college students' 

smart learning adaptability‟ based on the interpretation 

and analysis of the theoretical connotation and structural 

framework of learning adaptability, as well as referring to 

other learning adaptability scales [23]. 

3.2.1 Questionnaire Design 

Before designing the questionnaire, reasonable dimen-

sions should be set up first. If too many dimensions are 
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selected, a single factor will appear higher load on multi-

ple variables and lose practical significance. If too few 

dimensions are selected, the relationship between real 

variables cannot be reflected. According to the handbook 

of learning adaptability test compiled by Zhou B C et al., 

learning adaptability mainly includes learning attitude, 

learning environment, learning techniques and physical 

and mental health [24]. However, this scale is mainly used 

to measure the general state of learning adaptability of 

primary and secondary school students, which is not suit-

able for college students in terms of the measurement ob-

jects, and cannot reflect the characteristics of smart learn-

ing. Others research results showed that the college stu-

dents' adaptability scale include five dimensions: learning 

motivation, teaching mode, learning ability, learning atti-

tude and learning environment [25]. And according to 

Simon L & Roland R, learning adaptability includes nine 

factors such as learning beliefs, learning behaviors and 

learning emotions etc. [26]. 

By integrating the existing learning adaptability scale 

and the framework of learning adaptability, and fully con-

sidering the characteristics of the smart learning environ-

ment, this study initially set five dimensions of smart 

learning adaptability which includes ability adaptability, 

psychological adaptability, behavioral adaptability, envi-

ronmental adaptability and interpersonal adaptability. Abil-

ity adaptability refers to the learning skills and strategies 

adopted by college students in smart learning, as well as 

their personal intelligence literacy, and also includes the 

ability to quickly identify the differences between the smart 

learning environment and the traditional learning environ-

ment, and the ability to quickly make adaptive changes. 

Psychological adaptability refers to the process by which 

individuals modify their attitudes, beliefs, and cognitions in 

response to the changes and challenges in the smart learn-

ing environment or online communication, which mainly 

includes the motivation, acceptance, satisfaction and cogni-

tion of the smart learning. Behavioral adaptability refers to 

the application ability of digital and intelligent technology 

during learning process after the university students switch 

from the traditional learning environment to the smart 

learning environment. Environmental adaptability refers to 

the adjustment ability of college students to carry out 

man-machine collaborative learning in the smart learning 

environment composed of 5G, big data, cloud computing, 

artificial intelligence technology and other technologies. 

This human-machine collaborative ability includes not only 

the autonomous adjustment ability of college students to 

carry out self-paced and self-customized learning in the 

smart learning environment, but also the ability to expand 

and customize the smart learning environment. Interper-

sonal adaptability means that college students can quickly 

shift from face-to-face interpersonal communication to 

online community communication and human-computer 

communication supported by digital intelligence technolo-

gy. They can use digital intelligence tools to express their 

views objectively and truly, listen carefully and take into 

account the feelings of others, and adjust their learning 

ability through high-quality community interaction and 

human-computer communication. 

According to the five dimensions of smart learning 

adaptability of college students and the existing question-

naire on learning adaptability, 22 questions are compiled. 

Among them, there were 5 questions in the dimension of 

psychological adaptability, 6 questions in the dimension 

of ability adaptability, 2 questions in the dimension of 

environment adaptability, 4 questions in the dimension of 

interpersonal adaptability and 5 questions in the dimen-

sion of behavior adaptability. After the first draft of the 

questionnaire was completed, relevant experts and teach-

ers in the learning field were invited to give some guid-

ance, and then some questions were revised and adjusted. 

The five-point Likert scale was used to score the ques-

tionnaire, and scores of 5, 4, 3, 2 and 1 were given respec-

tively from "strongly agree", "agree", "neutral", "disa-

gree" and "strongly disagree". 

3.2.2 Item Analysis 

After the preparation of the initial questionnaire, the in-

itial test was conducted in two classes in China West 

normal university in grade 2023 through the online ques-

tionnaire website. A total of 168 questionnaires were is-

sued and 168 questionnaires were collected, with a recov-

ery rate of 100%, among which 156 were valid and the 

effective rate was 92.6%. SPSS20.0 software was used for 

statistical processing of the recovered data. First, the crit-

ical ratio method was used to analyze the items in the ini-

tial questionnaire, and the results showed that t values of 

all items were greater than 3 and p<0.05, indicating a sig-

nificant difference. Then, homogeneity test was used, and 

the results showed that the person correlation coefficient 

of all items and the total score of the scale was greater 

than 0.5, and all of them were significantly correlated 

(p<0.01). The results of item analysis show that the 22 

questions of " questionnaire for measuring college stu-

dents' smart learning adaptability " are appropriate. 
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3.2.3 Exploratory Factor Analysis 

An exploratory analysis has been conducted to derive 

the most robust factor solution that could encapsulate the 

constituent dimensions and items of college students' 

smart learning adaptability. Exploratory factor analysis 

(EFA) involved principal axis factoring with oblique rota-

tion using SPSS for Windows. First, KMO and Bartlett 

sphericity tests were performed on the scale. The results 

were shown in Table 1, KMO=0.969, greater than 0.6, 

χ2=7641.814, and the significant probability was P<0.01. 

Table 1 KMO and BARTLETT‟S Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .969 

Bartlett's Test of Sphericity 

Approx. Chi-Square 7641.814 

df 231 

Sig. .000* 

Note: p<0.05 

To further determine the structure of the questionnaire, 

orthogonal rotation method was used to calculate the load 

values of each factor, and the results showed that the fac-

tor load of all questions was greater than 0.3, and there 

were no questions loaded on both factors. Therefore, all 

22 questions were retained to form the formal question-

naire on college students‟ smart learning adaptability un-

der the digital and intelligent environment. 

In psychological measurement, content validity and 

structural validity are generally used as the validity indi-

cators of the questionnaire. This study used these two 

kinds of validity to represent the validity of smart learning 

adaptability questionnaire for college students. Firstly, in 

terms of content validity, the questionnaire compiled in 

this study is based on the comprehensive analysis of ex-

isting studies on learning adaptability, and fully consid-

ered the impact of intelligent technology on students' 

learning, and gradually refined the various items of the 

questionnaire. During the preparation of the questionnaire, 

experts in this field were invited to evaluate and modify 

the questionnaire items, and the items and structure of the 

questionnaire were modified in strict accordance with the 

requirements of item analysis and the results of explora-

tory factor analysis, so as to ensure that the questionnaire 

has good content validity. In terms of structural validity, 

the correlation matrix between each factor and the total 

questionnaire shows a moderate degree of correlation, 

which is lower than the correlation between each corre-

sponding factor and the questionnaire part, reaching the 

level of significance, indicating that there is some inde-

pendence between the factors. Therefore, this question-

naire has a good structural validity. 

3.3 Data Analysis 

In this study, we distributed a total of 279 questionnaires, 

removed invalid questionnaires, and finally obtained 247 

valid questionnaires. And then IBM SPSS20.0 software 

was used to conduct descriptive statistical analysis of the 

obtained data, independent sample t-test, one-way analysis 

of variance and other methods to analyze the college stu-

dents‟ smart learning adaptability survey data. 

3.3.1 Descriptive Analysis of Various 

Dimensions of College Students' Smart 

Learning Adaptability 

In order to better understand the overall adaptability lev-

el of college students and the adaptability level of various 

dimensions during the smart learning, this study conducted 

descriptive statistical analysis on the overall level and five 

dimensions of smart learning adaptability of college stu-

dents. For preliminary analyses, we calculated means, 

standard deviations and variance for the various variables 

to descript the level of university students‟ smart learning 

adaptability. The statistical results are shown in Table 2. 

Table 2 Smart Learning Adaptability of College Students 

 PA AA BA EA IA Total Adaptability 

N 247 247 247 247 247 247 

Mean 3.7271 3.7672 3.4761 3.6559 3.6447 3.6596 

Std. -Deviation .65855 .63288 .60408 .70494 .65258 .56904 

Variance .434 .401 .365 .497 .426 .324 

PA- Psychological Adaptability; AA- Ability Adaptability; BA- Behavioral Adaptability; EA- Environment Adaptability; IA Interpersonal 

Adaptability 
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3.3.2 Independent Sample t-Test 

In order to further understand the gender differences of 

smart learning adaptability of college students, the sample 

data were grouped according to gender, and the statistical 

method of independent sample T test was adopted to ana-

lyze the level differences of learning adaptability of dif-

ferent genders in various dimensions. The statistics are 

shown in Table 3. 

Table 3 T-Test of Smart Learning Adaptability of College Students of Different Genders 

 Sex N Mean Std. Deviation t sig 

Psychological adaptability 
male 55 3.6218 .59339 -1.347 .179 

female 192 3.7573 .67448   

ability adaptability 
male 55 3.6485 .64603 -1.583 .115 

female 192 3.8012 .62662   

behavioral adaptability 
male 55 3.4327 .64379 -.603 .547 

female 192 3.4885 .59340   

environment adaptability 
male 55 3.4909 .76067 -1.980 .049* 

female 192 3.7031 .68292   

interpersonal adaptability 
male 55 3.4045 .75995 -3.152 .002* 

female 192 3.7135 .60320   

total adaptability 
male 55 3.5347 .59117 -1.855 .065 

female 192 3.6953 .55899   

Note: p<0.05 

3.3.3 One-Way Anova 

In order to understand whether there are significant 

differences in the adaptability level of smart learning in 

different types of universities and different types of ma-

jors, one-way analysis of variance (ANOVA) is adopted to 

conduct statistical analysis of the data. Before one-way 

ANOVA, the homogeneity test of variance was carried out, 

and the results showed that all the dimensions passed the 

homogeneity test of variance. The results of one-way 

ANOVA are shown in Table 4 and Table 5. 

Table 4 One-Way Anova of Different Collges Types 

 Sum of Squares df Mean Square F Sig. 

PA 

Between Groups 2.651 2 1.326 3.109 .046* 

Within Groups 104.037 244 .426   

Total 106.688 246    

AA 

Between Groups 4.209 2 2.104 5.444 .005* 

Within Groups 94.322 244 .387   

Total 98.531 246    

BA 

Between Groups 1.053 2 .526 1.448 .237 

Within Groups 88.716 244 .364   

Total 89.769 246    

EA 

Between Groups 3.707 2 1.854 3.816 .023* 

Within Groups 118.542 244 .486   

Total 122.249 246    

IA 

Between Groups 4.069 2 2.035 4.930 .008* 

Within Groups 100.694 244 .413   

Total 104.763 246    

total 

Between Groups 2.645 2 1.323 4.191 .016* 

Within Groups 77.011 244 .316   

Total 79.656 246    

PA- Psychological Adaptability; AA- Ability Adaptability; BA- Behavioral Adaptability; EA- Environment Adaptability; IA Interpersonal 

Adaptability Note: p<0.05 

Table 5 One-Way Anova of Different Majors 

 Sum of Squares df Mean Square F Sig. 

PA 
Between Groups 3.736 2 1.868 4.427 .013* 

Within Groups 102.952 244 .422   
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Total 106.688 246    

AA 

Between Groups 3.971 2 1.986 5.124 .007* 

Within Groups 94.560 244 .388   

Total 98.531 246    

BA 

Between Groups .690 2 .345 .944 .390 

Within Groups 89.079 244 .365   

Total 89.769 246    

EA 

Between Groups 2.895 2 1.447 2.959 .054 

Within Groups 119.354 244 .489   

Total 122.249 246    

IA 

Between Groups 3.368 2 1.684 4.053 .019* 

Within Groups 101.395 244 .416   

Total 104.763 246    

total 

Between Groups 2.445 2 1.222 3.863 .022* 

Within Groups 77.212 244 .316   

Total 79.656 246    

PA- Psychological Adaptability; AA- Ability Adaptability; BA- Behavioral Adaptability; EA- Environment Adaptability; IA Interpersonal 

Adaptability Note: p<0.05 

4 Results 

4.1 Descriptive Statistics of Smart 

Learning Adaptability Level of 

College Students 

The descriptive statistical results show that the average 

score of 22 items in the smart learning adaptability ques-

tionnaire of college students is 3.6596. So, it can be seen 

that the overall level of smart learning adaptability of col-

lege students is at the medium level. Among the five di-

mensions, the average score of the ability adaptability 

dimension is the highest (3.7672), and the average score 

of the behavior adaptability dimension is the lowest 

(3.4761). In general, the overall level of smart learning 

adaptability of college students is at the medium level. 

4.2 Testing for Sex Significant Difference 

of Smart Learning Adaptability 

According to the data in Table 3, there is no significant 

difference in the overall level of smart learning adaptabil-

ity of college students in terms of gender, but there are 

significant differences in the dimensions of environmental 

adaptability and interpersonal adaptability between male 

and female students. From the perspective of t value, male 

students' adaptability level in these two dimensions is 

slightly lower than that of female students. 

4.3 Analyzing the Significant Difference 

of Different Levels of University and 

Different Types of Majors 

The college students surveyed in this research come 

from three different levels of schools, including key uni-

versity, ordinary colleges and higher vocational colleges 

and the major categories include humanities and social sci-

ences, science and engineering. According to the statistical 

results of one-way analysis of variance as show in TALBE 

4, there are significant differences in the smart learning 

adaptability of college students from different levels of 

colleges (sig=0.016, p<0.05). At the same time, there are 

significant differences among groups in the dimensions of 

psychological adaptability, ability adaptability, environ-

ment adaptability and interpersonal adaptability. Through 

the LSD analysis, it is found that there are significant dif-

ferences in psychological adaptability dimension, ability 

adaptability dimension, environment adaptability dimen-

sion, interpersonal adaptability dimension and overall 

adaptability level between ordinary undergraduates and 

higher vocational college students. According to the mean 

data, the adaptability scores of higher vocational college 

students in all dimensions are significantly lower than that 

of undergraduates in ordinary colleges. 

As shown in Table 5, there is a significant difference in 

the overall level of smart learning adaptability among col-

lege students of humanities and social sciences, science and 

engineering (sig=0.022, p<0.05). Except the dimensions of 

behavioral adaptability (sig=0.390, p<0.05) and environ-
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mental adaptability (sig=0.054, p<0.05), there are signifi-

cant differences in other dimensions. The LSD results 

showed that the level of psychological adaptability of liber-

al arts students was significantly higher than that of science 

(sig = 0.011, p <0.05) and engineering (sig = 0.032, p 

<0.05) students, science and engineering students in psy-

chological adaptability dimension does not exist significant 

differences. In the dimension of ability adaptability, the 

adaptability level of liberal arts students was significantly 

higher than that of science students (sig=0.02, p<0.05). In 

the dimension of environmental adaptability, the adaptabil-

ity level of liberal arts students is significantly better than 

that of science students (sig=0.036, p<0.05). In interper-

sonal adaptability dimension, the adaptability level of lib-

eral arts students is significantly better than that of science 

students (sig=0.006, p<0.05). There is no significant dif-

ference in the adaptability of science and engineering stu-

dents in all dimensions. 

5 Discussion and Conclusion 

In this study, a questionnaire survey was conducted on 

279 college students from a key university, an ordinary 

college and a higher vocational college in 3 provinces 

who had participated smart learning. Key findings are 

discussed below. 

5.1 Adaptability Level 

Under the digital and intelligent environment, the smart 

learning adaptability of college students is in the medium 

level, and only less than 12% of college students have 

fully adapted to the smart learning under the digital and 

intelligent environment. This shows that there are still 

many problems in smart learning under the digital and 

intelligent environment for college students who are ac-

customed to the traditional learning style. Therefore, the 

key to the successful implementation of smart learning in 

colleges is to study the problems, influencing factors and 

intervention strategies of the smart learning adaptability in 

the digital and intelligent environment of college students. 

5.2 Adaptability and Sex 

In terms of the overall adaptability of smart learning, 

the adaptability level of male students is slightly lower 

than that of female students, but the difference is not sig-

nificant, which is consistent with the research results of 

Yang yanjun, Niu lifeng and others [27, 28]. In the five 

dimensions of smart learning adaptability, there are sig-

nificant differences between male and female students 

both in the dimensions of environmental adaptability and 

interpersonal adaptability, and the average score of male 

students is lower than that of female students. This may 

be because girls are more responsible and self-aware than 

boys, which may make them more adaptable to smart 

learning [29-31]. In common sense, we generally believe 

that male students are usually superior to female students 

in the operation and use of technology tools. But the sur-

vey found the opposite, which is an interesting result. The 

reason for this result may be that girls are more sensitive 

to the changes in the external environment than boys, so 

they can make adjustments to the changes in the smart 

learning environment more quickly. Therefore, in the 

process of smart learning, teachers should pay special 

attention to the cultivation and guidance of learning 

adaptability of boys, and pay more attention to the culti-

vation of non-intellectual factors of boys, especially pro-

vide them instructions in interpersonal collaborative in-

teraction. And teachers should help boys to correct their 

learning attitude, and cultivate them self-confidence and 

sense of responsibility for learning. 

5.3 Adaptability and Level of College 

There are significant differences in the adaptability of 

smart learning among students from different college lev-

els, and the adaptability of smart learning in ordinary un-

dergraduate colleges is significantly better than that in 

higher vocational colleges. After analyzing the reasons, 

we consider that the students in ordinary undergraduate 

university usually have good learning habits and strong 

independent learning ability, and they are better than stu-

dents of higher vocational colleges in learning motivation 

and attitude. Therefore, the students in ordinary under-

graduate university usually have a clear learning goal in 

the process of smart learning, and can better plan their 

own learning time, and then show a better learning adapt-

ability [32] in smart learning. From the results of one-way 

ANOVA of various dimensions of adaptability, it can also 

be seen that college students at different levels have sig-

nificant differences in the dimensions of psychological 

adaptability, ability adaptability, environmental adaptabil-

ity and interpersonal adaptability. The average score of 

undergraduates in university in ability, psychology and 

interpersonal communication is higher than that of stu-

dents in higher vocational colleges. In higher vocational 

colleges, therefore, teachers should give their students 
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more psychological guidance, trains the students to set up 

the correct smart learning motivation and attitude [33], 

and guide them to actively accept smart learning approach, 

help them improve the ability of autonomic learning under 

the smart learning environment, and provide them learn-

ing guidance and support in time. Meanwhile, teachers in 

higher vocational colleges should pay attention to culti-

vating students' ability of communication and cooperation, 

establish equal teacher-student relationship [34], and help 

students in higher vocational colleges quickly adapt to the 

smart learning mode. 

There are significant differences in the adaptability lev-

el of smart learning among college students of different 

majors. Liberal arts students are significantly better than 

science students in four dimensions of psychology, ability, 

environment and interpersonal relationship, and there is 

no significant difference between science students and 

engineering students. We believe that liberal arts students 

are generally better at acquiring knowledge through inde-

pendent reading and discussing with each other, so they 

are more suitable for independent learning in smart learn-

ing, and so they are more psychologically receptive to 

smart learning and more adaptable in behavior. The study 

of science students usually requires a high degree of con-

centrated logical reasoning. However, the multi-modal 

characteristics of the intelligent learning environment, the 

diversity of intelligent tools, and information overload 

may lead to problems such as students' distraction, affect-

ing the coherence of logical thinking, and thus, the level 

of learning adaptability is reduced. 

6 Limitations and Future Directions 

In the present study, there are several limitations that 

require discussion. First, the measure instrument need to 

be further improved. Although this study constructed a 

theoretical framework before designing the smart learning 

adaptability questionnaire for college students, the meas-

urement of smart learning adaptability was affected by 

many factors. Therefore, further improvement of the 

measurement tool will be conducive to the comprehensive 

development of research on smart learning adaptability. 

Second, the sample size was relatively modest. Although 

this did not prevent significant effects from being revealed, 

surveys with larger sample sizes and from multiple col-

leges are important. Third, the study only analyzes the 

influence of demographic variables such as gender, col-

lege and major types on the current situation of smart 

learning adaptability, and lacks the analysis of the deep 

factors such as motivation and self-efficacy which influ-

ence the adaptability of smart learning. This is important 

in future research given that motivation and self-efficacy 

are considered to underpin adaptability and will enable 

alignment with well-established frameworks of motiva-

tion and self-efficacy. Fourth, intervention research, which 

is also needed in this area, would better inform us about 

the pattern of psychological–behavioral relations in the 

smart learning adaptability performance. 
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