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Deep learning is widely used in the fields of information technology and education
innovation but there are few studies for young children in the preschool stage. Therefore,
we aimed to explore factors that affect children’s learning ability through collecting relevant
information from teachers in the kindergarten. Literature review, interview, and questionnaire
survey methods were used to determine the influencing factors of deep learning. There
were five dimensions for these factors: the level of difficulty of academic, communication
skills, level of active collaboration, level of in-depth processing, and reflection level
evaluation. Reliability and validity tests were used to analyze the data from questionnaires.
In total, 100 valid questionnaires were collected. The Cronbach coefficients for academic
challenge, communication, active cooperation, deep processing, and reflective evaluation
were 0.801, 0.689, 0.770, 0.758, and 0.665, respectively. Principal component analysis
revealed that there were three main factors that affect children’s learning depth: the level
of deep processing (Maximum KMO: 0.908), the level of reflective evaluation (maximum
KMO: 0.542), and the active level of collaboration (maximum KMO: 0.410). In conclusion,
there were several factors affecting deep learning in children and further studies are
warranted to promote the development of this field.

Keywords: children’s deep learning, problem-driven teaching, influencing factors, countermeasures, in-depth
study

INTRODUCTION

High level of thinking and problem-solving ability can be cultivated through learning and was
helpful in completing the work (D’Agostini et al, 2020; Xu et al, 2020), not just simple
memory knowledge. Deep learning aims to make people think and act(Mingcheng, 2019). For
children in the fast-growing period, deep learning is close to the effective scope of childrens
recent development areas and is also an effective way to achieve meaningful learning (Zhang,
2020). Deep learning for children is a kind of personal experience, which can be transformed
into a process beyond the original experience under the appropriate questions of the teacher,
and promotes the development of individuals to a higher level (Linhares et al., 2019; Kroelinger
et al.,, 2020).

Deep learning originated in the mid-1950s when American scholars Ference Marton and
Roger Saljo jointly published “The Essential Difference of Learning: Results and Process”
(Marton and Saljo, 1976). In 2005, Chinese scholars Professor Li Jiahou put forward the
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Influencing Factors of Problem-driven Children's Deep Learning

Questionnaires

Three main factors: active cooperation, deep processing, and reflective evaluation.

GRAPHICAL ABSTRACT | Investigation on the influencing factors of problem-driven children's deep learning.

Cronbach coefficients

Academic challenge: 0.801
Active cooperation: 0.770
Deep processing: 0.758
Communication: 0.689

Reflective evaluation: 0.665

concept of deep learning for the first time(Nelson Laird
et al., 2006). At the same time, other scholars put forward
the characteristics of deep learning: learners need emotional
input, pay attention to the exploration of the learning process,
pay attention to the critical understanding of knowledge,
and emphasize the connection between new and old knowledge
(Li and Zu, 2020). Yoshua Bengio builds a deep learning
method in machine learning based on feature extraction and
feature selection in the emotional modeling process(Martinez
et al,, 2013). Use “deep learning” as the subject term to
search and read and summarize key documents(Martinez
et al., 2013). The present study(Terrenghi et al., 2019) aims
to explore whether the “Episodes of Situated Learning” teaching
methodology, according to literature about the Flipped Class
model, has a positive outcome on student engagement, focusing
on its emotional, cognitive, and behavioral components. The
study includes a classroom of 16 students and three teachers.
Pre-post measures, including video-recording, systematic
observation, and questionnaires, of both students and teachers
were collected during the 8 months of experimentation. The
results show that Episodes of Situated Learning method can
improve students’ interest in learning and bring positive
influence to students.

In recent years, Chinese scholars have carried out future-
oriented teaching reforms based on different subject backgrounds.
Promoting students’ deep learning with in-depth teaching
requires handling the multiple relationships between teachers
and students, teaching environment and media, teaching
strategies, and subject teaching (Fengfang, 2019).

Children’s deep learning means that teachers take the things
that children often contact and are full of interest as the starting
point of teaching, create challenging learning topics, and children
take the initiative to think. It is a meaningful learning process
to discover and proactively raise problems, transfer existing
experience, and finally solve practical problems in life (Wang
and Liu, 2020).

Nowadays, deep learning is widely used in the fields
of information technology and education reform and
innovation (Jiayang, 2019), but in the preschool stage, there
are few studies on deep learning for young children. There
are also few studies on the factors influencing children’s
deep learning. Deep learning can arouse children’s active
thinking, improve their interest in learning, and improve
their ability and initiative to solve problems. There are
few studies on children’s deep learning. Therefore, this
study aims to explore the positive impact of deep learning
on children’s learning through literature review and collection
of relevant information.

RESEARCH METHODS

Literature Reviewed Method

This research uses Internet electronic resources to search
literature, systematically combs and analyzes works, journals
and master and doctoral dissertations on deep learning and
problem-driven teaching, grasps the current situation of teaching
research development, briefly summarize and draw lessons from
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TABLE 1 | Details of the dimensions of the influencing factors of children’s deep learning.

Dimension

Sub-item

Academic challenge level

. Can apply the learned knowledge to specific situations to solve practical problems

. Invest sufficient time in learning, and at the same time get a certain guarantee in learning efficiency and quality

. Actively supplement knowledge in other fields after completing routine learning tasks

. Through in-depth learning, you can challenge your original views on the problem and accept new ones at the same time

Communication level

Active cooperation level
Cooperate with peers during activities
Deep processing level

Reflective evaluation level

NS WD AN AN 2O A WD S

. Be able to trace the root of a problem and further internalize it in its own knowledge system
. Able to discuss the confusion encountered in the learning process with peers and teachers
. Get their feedback in time after communicating with peers and teachers

. Can often discuss and communicate with teachers and peers in spare time

. Actively cooperate with teachers in classroom learning

. Express abstract knowledge in visual ways such as pictures and numbers

Use the teacher’s targeted questions to in-depth processing and sorting out the fragmented knowledge learned
. In the learning process, be able to deeply integrate knowledge in different fields

. Reflect and self-evaluate your own learning process

. During the learning process, you will ask your peers or teachers to evaluate your own learning

previous research results to support this paper, and provide
basic theory and research guidance.

Interview Method

In this study, the interview method is used mainly to determine
the influencing factors of deep learning. After the author
summarizes the influencing factors through the literature,
teachers are invited to supplement and delete the obtained
factors, and analyze the content of the research topic from a
subjective perspective.

Questionnaire Survey Method

This research mainly uses the questionnaire survey method to
collect the influencing factors of question-driven deep learning
for young children. The research object of the questionnaire
survey is on-the-job teachers of preschool education to ensure
the objective authenticity and scientific objectivity of the
survey results.

Dimensions of the Questionnaire

In order to ensure the scientificity of the questionnaire design
and its applicability to Chinas educational environment, this
questionnaire survey was compiled with reference to the 2015
National College Student Learning Investment Survey in the
United States and the articles of Li Zhihe, Liu Dan, Li Ning,
Li Fenqin, Yang Yuxia, and others in the 2018 Modern Education
Technology Journal (Li et al., 2018). The questionnaire structure
includes two main research aspects, namely, the basic information
of the survey objects and the influencing factors of children’s
deep learning.

The criteria for the factors affecting children’s deep learning
in this assessment are obtained by collecting deep learning
theories and consulting domestic and foreign literature: academic
challenge level, communication level, in-depth processing level,
active cooperation level, and reflective evaluation level. There
was a total of 15 sub-item question frames, among which the
details of the influencing factors of deep learning for young
children are as follows: Table 1.

TABLE 2 | Reliability statistics.

Name Corresponding item Coefficient o
Academic challenge level 5 0.801
Communication level 3 0.689
Active cooperation level 2 0.770
Deep processing level 3 0.758
Reflective evaluation level 2 0.665

Implementation of The Questionnaire

The scales used in this questionnaire are all calculation methods
of Likert-style 5-point scale. A total of 102 questionnaires were
distributed. After the survey and research were conducted under
the specified time and conditions, invalid questionnaires were
removed, and 100 valid questionnaires were finally obtained.

Reliability and Validity Test

Reliability Test

The questionnaire used to test the reliability of the test is to
test the internal reliability. The commonly used internal reliability
coeflicient is the widely used Cronbach coefficient (Cronbach’s o
Wang et al., 2020). If it is above 0.8, the reliability of the
questionnaire test is high; the reliability coeflicient is above
0.7 and the questionnaire can be widely accepted; and if it is
lower than 0.6, the reliability of the questionnaire is low and
the test items need to be redesigned. The SPSS software is
used to analyze the samples collected about the influencing
factors of children’s deep learning. The Cronbach coefficients
for academic challenge, communication, active cooperation,
deep processing, and reflective evaluation were 0.801, 0.689,
0.770, 0.758, and 0.665, respectively (Table 2).

From the data point of view, the reliability coeflicients of
the influencing factors of children’s deep learning in the
questionnaire of this study are all above 0.6, and the lowest
is 0.665 (if there are two items in a dimension, the coefficient
is greater than 0.6, indicating better reliability). Therefore, the
reliability and quality of these data are good, and the research
data are true and reliable.
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TABLE 3 | KMO and Bartlett’s test.

TABLE 5 | KMO and Bartlett’s test.

KMO value 0.876 KMO value 0.767
Bartlett’s sphericity test Approximate Chi-square 1320.467 Bartlett’s sphericity test Approximate Chi-square 335.553
df 55 of 105
value of p 0.000 value of p 0.000
TABLE 4 | Basic data analysis. principal component analysis, this research aims to discover
R and determine the key factors that affect children’s deep learning
ender Male Female through influencing factors. Whether it is suitable for principal
Percentage 2% 98% component analysis depends on the analysis results of the key
Working time ~ Less than 1-3years 3-5years More than components of KMO and Bartlett. As shown in Table 5, the
1year 5years KMO value is 0.767, which is greater than 0.6, which meets
Percentage  66% 20% 10% 4% the basic requirements of principal component analysis and
Class Nursery class Junior class of Middle class of ~ Senior class of can perform principal component analysis.
kindergarten kindergarten kindergarten I P .
n principle, when the key components are executed in the
Percentage 6% 18% 38% 38% P P Y P

Validity Test

Validity refers to the degree of validity required to achieve
the test results. In research, the KMO value is generally used
to indicate the validity. If the KMO value is greater than 0.6,
the validity can be widely accepted. Then, the validity factor
test of the questionnaire will be carried out. The KMO value
of the questionnaire is 0.876 (Table 3), which indicates that
the validity of the questionnaire is very high and reflects the
characteristics that need to be measured.

In short, the research on the influencing factors of children’s
deep learning shows that the reliability and validity of the
questionnaire are very good, and the reliability and validity
test can meet all the specific requirements of this study. At
the same time, it ensures the scientificity of the research and
can analyze the relevant scientific and reasonable statistical
data and questionnaire data.

Participants

The basic information of the questionnaire survey objects
includes gender, time spent as a kindergarten teacher and the
class they are in. It will play a supporting role in the subsequent
analysis of the factors affecting children’s deep learning. The
specific situation is shown in Table 4. From the data point
of view, the proportion of female teachers in the survey
questionnaire is 98%, and only 2% are male teachers; 66% of
teachers have been employed for less than 1year, and only
4% for more than 5years; and the number of surveyed teachers
in the top and middle classes are the same, accounting for
38%, and nursery classes account for 6%.

RESULTS

Principal component analysis is a multivariate statistical method
that examines the correlation between multiple variables (Ye
et al., 2018). In view of understanding the key factors of

evaluation phase, the characteristic root should be used as the
setting index of the test, but the main components of the
analysis have been determined in this study. Therefore, the
characteristic root greater than 1 is not used. The analysis
results are shown in Tables 6, 7.

From the data point of view, through the method of principal
component extraction, three key components are extracted,
which are the three most important factors that contribute to
the deep learning of young children. According to the selection
principle, the main components are the deep processing level
(maximum 0.908), reflective evaluation level (maximum 0.542),
and active cooperation level (maximum 0.410), explaining
90.003% of all variance. According to the total variance
component score coefficient matrix explained by the principal
component analysis in Table 6, we can get the common factor
expression: F1=0.410X;+0.908X,+0.542X;.

DISCUSSION

In deep learning, learners need emotional input, pay attention
to the exploration of the learning process, pay attention to
the critical understanding of knowledge, and emphasize the
connection between new and old knowledge(Li and Zu, 2020).
Our results are consistent with this. According to the results
of this questionnaire survey, the main factors affecting children’s
deep learning are the level of active cooperation, the level of
deep processing, and the level of reflective evaluation. The
specific analysis is as follows:

Active cooperation level: Children can actively collaborate,
solve problems, and integrate games, learning, and interpersonal
relationships into their lives. At the same time, everyone has
achieved the goal of mutual cooperation. But in fact, children
lack both the awareness of cooperation and the ability to
cooperate. Children’s conflicts in play are usually resolved by
complaining and aggressive behavior, without asking for help,
or consciously solving problems when encountering difficulties.
The prerequisite for a person to succeed is to have good
cooperation and communication skills (Andersson et al., 2020).
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TABLE 6 | Total variance explained by principal component analysis of influencing factors of deep learning.

Initial eigenvalue

Extract sum of squares loading

Component
Total % of variance % of accumulation Total % of variance % of accumulation
1 3.734 74.690 74.690 3.734 74.690 74.690
2 0.442 8.837 83.527 0.442 8.837 83.527
3 0.323 6.476 90.003 0.323 6.476 90.003
4 0.280 5.615 95.608
5 0.220 4.392 100.000

TABLE 7 | Principal component analysis coefficient matrix of factors influencing
deep learning.

Component
1 2 3
Academic challenge level 0.876 -0.062 —-0.308
Communication level 0.862 -0.265 -0.218
Active cooperation level 0.855 —0.265 0.410
Deep processing level 0.908 0.075 0.062
Reflective evaluation level 0.810 0.542 0.053

Toddlers need to learn cooperative skills in order to learn
more knowledge.

In-depth processing level: In deep learning, students
participate in the learning as co-designers and co-learners,
combining their internal development with the external world
(MacKinnon et al, 2017). An important direction of the
development of deep learning is to be able to complete the
transfer of old and new experiences. The ability of young
children to express their current experience and transfer their
current experience to the current problematic situation is an
important indicator of children’s in-depth learning. However,
young children are not clear about the existing experience,
nor do they have the ability to transfer knowledge. Knowledge
transfer ability can improve children’s learning literacy, which
is essential for deep learning.

Reflective evaluation level: In deep learning, children need
to be able to effectively monitor their own behavior, flexibly
master the activity time, and correctly reflect and analyze the
results of their own activities. However, young children often
do not reflect on their own behavior. The end of the event
means the end of all. They will not think deeply, or review
their behavior in the activity, and what they do inappropriately
will still be inappropriate in the next event. Without reflection
and evaluation, people will not be able to realize their own
problems, which is very detrimental to their future study
and life.

Young children’s deep learning ability can be improved
by the following methods: Flexible use of problem scenarios
to improve children’s active cooperation level (Xu et al,
2020): Cooperation and communication skills are one of the
necessary skills for human survival, and it is also a prerequisite
for children’s better development in the future. In order to
efficiently cultivate children’s communication and cooperation

skills, it is not enough to cultivate childrens cooperative
spirit. It is also necessary to cultivate children’s practical
cooperation ability so that children can fully master cooperation
skills and learn more knowledge in cooperative behavior.
Children should help each other and benefit each other. At
the same time, the partnership between teachers and children
is also very important. In general, teachers play three roles:
activator, cultural builder, and collaborator in the learning
partnership (Full An et al., 2018). Situational teaching will
help to improve and deepen children’s cooperation ability.
Teachers can create some cooperative situations for children
at any time, and children can carry out cooperative behaviors
in this situation. Flexible use of problem scenarios to improve
children’s in-depth processing level (D’Agostini et al., 2020):
Children’s deep learning means that children learn new
knowledge, gain new experiences, connect with the natural
environment and social environment, and learn from the
environment. Therefore, gaining knowledge and experiences
is an important part of children’s in-depth learning. Children
extract experience in the process of inquiry, incorporate these
knowledge and experiences into their own original experience
system, and complete the migration and integration of new
and old experiences. This kind of learning is meaningful.
Throughout the teaching process, the teacher must help the
students to systemize and integrate the knowledge they have
learned, and guide the students to complete the common
transfer of the same or similar knowledge (Soderback and
Frost, 1995). It is necessary to rationally use the problem
situation, ask targeted questions, extract key experiences, and
guide children to transfer knowledge. Flexible use of problem
situations to improve children’s reflection and evaluation level
(Mingcheng, 2019): Based on the theory of situational
cognition, starting with the problems at the current stage,
in-depth application of the situation, flexible use of the
information contained in the situation to guide children to
conduct in-depth learning, in order to enhance the challenge
and inquiry of practical problems, and improve the efficiency
of knowledge utilization. At the same time, the social
environment and the natural environment are combined to
construct a good situational model, which is related to life
and creates a high-quality environment. Create activities based
on the actual situation, closer to the reality of life, so that
children can understand the transfer of knowledge and follow
deep learning. In order to improve the level and quality of
child-centered thinking, guide children to learn independent
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thinking and standardize review and reflection behavior.
Reflective assessment is the foundation of children’s learning
awareness and the key force to promote children’s learning.
Instruct children to review their learning status in different
activities, review and reflect on their own words and activities,
and then make self-adjustment and correction, thereby
improving the effectiveness of learning.

CONCLUSION

This research explores the influencing factors of children’s
deep learning. First, through literature reviewed methods to
determine the influencing factors of children’s deep learning,
and get five dimensions that affect children’s deep learning.
Then, a questionnaire survey and online interviews are
conducted with kindergarten teachers. Finally, according to
the survey results, the main factors that affect children’s
deep learning are obtained, and corresponding opinions and
suggestions are put forward.

During the development and implementation of this research,
due to the influence and constraints of various realistic conditions,
the research still has the following limitations:

The research objects of this study are required to
be kindergarten teachers, and only one kindergarten is selected
for the survey when selecting the sample, so there is no
comparison in the research objects. The theoretical support
for deep learning for young children is relatively weak, and
there are few related documents. The research on deep learning
for young children is still in the preliminary exploration stage
and is not yet mature. Future research can continue to develop
and improve this survey, and promote the development of
children’s deep learning.
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