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Research-on-the Cognitive Level of Preservice Mathematics

Teachers Towards the ""Pseudo-Understanding Phenomenon™

Abstract: The phenomenon of students "pseudo-understanding” has attracted
widespread attention, and many scholars have conducted research in this area.
However, there is no research on the cognitive level of preservice mathematics
teachers towards the "pseudo-understanding phenomenon."This study employed
the method of questionnaire surveys to investigate the cognitive understanding of
31 preservice mathematics teachers (including both master’s students in education
and undergraduate mathematics majors) at a university.Data analysis reveals that
most participants attribute the phenomenon to students’ superficial understanding,
failure to apply knowledge, and lack of practice. To address this, they suggest
increasing practice, summarizing problem-solving methods, and encouraging more
frequent review.This indicates that the current preservice mathematics teachers
have a relatively limited understanding of the causes and solutions to the
"pseudo-understanding phenomenon,” only recognizing some of the reasons and
solutions from the students' perspective, with an incomplete understanding, and
neglecting the impact of teachers on students, showing a cognitive bias. The
findings underscore the need for improved training in university and graduate
courses to equip future educators with effective teaching strategies.

Keywords: Preservice Mathematics Teachers, Pseudo-Understanding, Cognitive
Level

1. INTRODUCTION

In the process of mathematics teaching, students commonly exhibit a phenomenon:
they can understand the teacher's explanation in class, but they are unable to solve
problems without any ideas, also known as the "pseudo-understanding
phenomenon.” Studying this common educational phenomenon is of great
significance and value for improving students' learning outcomes and the quality
of teaching. Although many scholars have conducted research in this area, there is
no research on the cognitive level of preservice mathematics teachers towards this
phenomenon. Preservice mathematics teachers have a dual identities as future
educators and students.Their understanding of the "pseudo-understanding
phenomenon™ in current mathematics teaching affects both their academic



development and the cultivation of students' abilities after they engage in
education.Understanding the cognitive level of preservice mathematics teachers
towards the "pseudo-understanding phenomenon™ helps to promote the
development of future education; thus, further research from a new perspective is
necessary for this phenomenon.

2. REVIEW OF LITERATURE

In the process of mathematics teaching and learning, the "pseudo-understanding”
of students is a common phenomenon that has long received attention,
involvingdifferent stages from primary school to high school and even adult
education for teachers. Existing researchers are mostly primary and secondary
school teachers, with research mainly focused on the analysis of the causes of
students' “pseudo-understanding™ and suggestions for countermeasures. A few
researchers have discussed the relationship between listening to lectures and
problem-solving from the students' viewpoint, some have approached the issue
from a psychological angle, and others have analyzed the performance of students
at different levels within this phenomenon.

Chen Qingging, Nie Yongqgi, and others have analyzed the reasons for the
occurrence of "pseudo-understanding” in primary schools and proposed
solutionsError! Reference source not found.1. Song Meili, Wang Ronghui, Wu
Yujin, and others have investigated and analyzed the reasons for the widespread
"pseudo-understanding phenomenon” among middle school students in
mathematics  learning and  proposed specific  countermeasures  for
improvementError! Reference source not found.Error! Reference source not
found.Error! Reference source not found.. Yu Jianxi has sought solutions from
both "teaching methods" and "learning methods" for the widespread
"pseudo-understandingphenomenon” among vocational college students in
mathematics learningError! Reference source not found.. Qin Maogu analyzed
the reasons for the existence of the "pseudo-understanding phenomenon” among
vocational students in mathematics learning and proposed countermeasuresError!
Reference source not found.. Yang Yunping analyzed the reasons for the
"pseudo-understanding phenomenon™ in the "Mathematical Analysis" course for
adult mathematics education majors in normal universities and proposed
countermeasuresError! Reference source not found..Zhang Yongchang, Liu
Yongxia, and others have analyzed the reasons for the "pseudo-understanding
phenomenon”Error! Reference source not found.Error! Reference source not
found., Chen Lili, Cao Mei, Shao Chunyan, and others have proposed suggestions
for changing the "pseudo-understanding phenomenon*111213, and Jiang Fengchun,
Wu Yang, Dai Chengfang, and others have analyzed the “pseudo-understanding
phenomenon™ and proposed specific countermeasures for improving teaching
methods and guiding students' learning of mathematics141516.

Chen Qingging and Zhu Qian have divided the thinking of students who
understand but cannot do when they listen to courses into levels: pretending to



understand; understanding the theoretical knowledge but not being able to do
variant problems; understanding the theoretical knowledge but not being able to do
application problems; understanding the theoretical knowledge but not being able
to solve real-life problems. They further point out the need to carry out teaching in
layers, improve the pertinence of classroom teaching, make teaching practice more
targeted, and facilitate teaching students according to their aptitudeError!
Reference source not found.17. Liu Yongwan and Zhang Qi have approached the
research from a psychological perspective, provided specific cases, and then
conducted surveys and analyses to conclude that students' inner thoughts include "I
don't know what method the teacher taught just now,"I don't know which method
to use,""l don't know where my method is wrong,""I forgot,” and finally, based on
the students' problems, they proposed solutions to make them realize that when
students encounter difficulties in learning, teachers should not only think about the
students' problems but also consider that this may be a problem with the teachers’
methods and learning materials, and then improvel8. Liu Na started with a
practice problem, conducted a mini-questionnaire survey, and found that students'
understanding and problem-solving exactly fall into four different types: "“can
understand and solve problems, can understand but cannot solve problems, cannot
understand but can solve problems, cannot understand and cannot solve problems,"
and compared and analyzed each type of student19.

From the above research, it can be seen that there have been many studies on the
"pseudo-understanding phenomenon,” but it is also evident that few people have
started from the perspective of preservice mathematics teachers to study this
group's cognitive level of this phenomenon. Preservice teachers will play a leading
role in students' learning path in the future, and their understanding of the
"pseudo-understanding phenomenon,™ including how to recognize the reasons for
the occurrence of the "pseudo-understanding phenomenon™ and solutions, will
have a great impact on students' learning development. It is not difficult to see that
the cognitive level of preservice teachers towards the "pseudo-understanding
phenomenon™ is an important factor affecting students’ mathematics learning.
Based on this, the purpose of this paper is to understand the current cognitive level
of preservice mathematics teachers towards the "pseudo-understanding
phenomenon™ through surveys.

3. THEORETICAL FOUNDATION

Pre-service mathematics teachers refer to individuals who have not yet officially
become mathematics teachers but are undergoing relevant education and training
in preparation for entering the teaching profession. This group typically includes
students majoring in mathematics at normal universities, education master's degree
holders, and those who are preparing to engage in mathematics teaching through
other pathways (such as non-education majors obtaining teaching qualifications).

Regarding the so-called "understanding™ in "pseudo-understanding,” it refers to
"knowing" and "understanding,” which is a basic realm of student learning20. It



means that students in the classroom can understand the knowledge and methods
taught by the teacher without cognitive obstacles21, but they understand the places
they did not think of under the teacher's guidance, not as a result of independent
thinking22, and such  "understanding” depends on the teacher.
"Pseudo-understanding™ refers to "not understanding” and "not comprehending,"
which is manifested in only being able to understand the content taught by the
teacher but not being able to speak (knowing not only what but also why),
recognize (seeing through the phenomenon to the essence), and do (being able to
draw inferences and learn by analogy), which is a higher realm that students'
learning should pursue. "Understanding™ is just the beginning and foundation of
being able to do, which is relatively easy to achieve, while "true understanding”
requires students to construct "their own understanding” in the process of skilled
operation and continuous reflection, and need to internalize it into their own ability
on the basis of mastering the essence of knowledge. "Pseudo-understanding™ refers
to understanding under the teacher's guidance or prompts, along the route designed
by the teacher, and when faced with slightly more complex problems in an
unfamiliar situation, without the teacher's inspiration, they will feel at a loss and
struggle to proceed?20.

Regarding the reasons for the occurrence of the "pseudo-understanding
phenomenon™ and how to change this phenomenon, there have been many studies
by predecessors. Wu Yang believes that teaching is a bilateral activity process
between teachers and students, with teachers being external factors and students
being internal factorsl5. Dai Hongxiang analyzes the reasons from the
perspectives of students and teachers, and finds ways from the "teaching methods"
and seeks solutions from the "learning methods.” Zhao Yuzheng, Li Chunlan, and
others point out that since students can "understand,” it indicates that there is no
problem with the teacher's grasp of knowledge, so the key to this external
condition is the classroom, pointing out that teachers should ake students' original
knowledge as the basis in the classroom and guide them to a higher level of
"understanding” - learning mathematical thinking methods, knowing how to think,
analyze, and operate, so that students "can speak,""can recognize,”" and “can use"
will naturally follow?23.

Summarizing theabove research, it is generally believed that the main reasons for
students' "pseudo-understanding phenomenon” are students and teachers, from the
viewpoint of students, there are several aspects: (1) lack of initiative and planning
in learning (2) lack of interest and motivation in learning (3) lack of concentration
during lectures, lack of thinking (4) lack of timely consolidation, forgetting what
has been learned (5) weak awareness of homework, perfunctory. From the
perspective of teachers, it is reflected in the following aspects: (1) teaching
methods are not appropriate, teaching concepts are outdated, and “infusion
teaching”(teachers unilaterally impart knowledge to students, who passively
receive it, lacking independent thinking and interaction) is adopted, leaving no
space for students' independent thinking (2) teachers do not take students' original



knowledge as the basis in the classroom and guide them to learn mathematical
thinking methods, knowing how to think, analyze, and operate. Regarding how to
change the situation of students' "pseudo-understanding phenomenon,” it should
also be viewed from the perspectives of students and teachers. From the
perspective of students: (1) strengthen the initiative of learning and develop the
good habit of previewing (2) be diligent in learning, and focus on cultivating
interest in learning mathematics (3) firmly grasp the important link of lectures and
truly understand the course (4) actively participate in mathematics learning
activities before and after class, independently complete learning tasks, and
develop the good habit of conscious review (5) focus on basic skills training and
expand knowledge. From the approach of teachers, it is mainly reflected in the
following aspects: (1) change educational concepts, improve teaching methods and
models (2) strengthen guidance on students' learning methods, stimulate students'
interest in learning mathematics (3) teach students to learn, correctly guide
students in problem-solving, and focus on cultivating students' self-learning ability
and innovative ability (4) let students be the masters of the classroom, guide
students to use their brains, mouths and hands.

4. RESEARCH METHOD
4.1 Sample

In order to truly reflect the cognitive level of preservice mathematics teachers
regarding the "pseudo-understanding phenomenon,” this study conducted detailed
planning during the research design phase. The target population of the study was
preservice mathematics teachers, specifically including students from the Master
of Science Teaching (Mathematics) program and undergraduate students in the
School of Mathematics and Statistics at Shandong Normal University. These
students are all in the training phase of teacher education, and after investigation, it
was found that these students clearly stated their future career intention as
becoming teachers, and thus could effectively represent the cognitive level of
future mathematics teachers.

In terms of sampling design, this study employed purposeful sampling techniques,
selecting a total of 31 students from the Mathematics Teaching Master's program
and undergraduate students in the School of Mathematics and Statistics at
Shandong Normal University for the 2024 academic year as the research subjects.
This sampling method ensures that the sample is targeted and representative.

The reasons why this research design and sampling method are suitable for this
study are as follows: First, Shandong Normal University, as a comprehensive
normal university, has a well-established pre-service teacher training system in its
School of Mathematics and Statistics, and studentsare representative. Second,
purposeful sampling can precisely target the target population, ensuring that the
sample is highly relevant to the research question. Finally, by including students at
both the master's and undergraduate levels, the study can more comprehensively



reveal the cognitive characteristics of pre-service mathematics teachers at different
educational stages.

4.2 Tools

This study employed a questionnaire survey method, using an unstructured
questionnaire. The questionnaire contained three questions: "1. Have you ever
encountered a situation where you can understand in class but cannot solve
problems without any ideas, that is, 'understand upon listening, fail upon doing'? If
so, how often does this happen? 2. What do you think is the cause of this problem?
3. How do you think this problem should be solved?"The first question provided
an explanation of the "pseudo-understanding phenomenon,” making the question
clearer. The three questions were designed around the core issue, serving the
research objective and ensuring the rationality and relevance of the questionnaire
content. The questions could guide the respondents to think and express
themselves deeply, understanding the true level of preservice mathematics
teachers' cognitive understanding of the "pseudo-understanding phenomenon."The
questionnaire was self-developed. The questionnaire survey method is used
because it is convenient and fast, and the use of open-ended questions allows the
surveyed to freely express their ideas, feelings, and opinions without being limited
by preset answers, which can deeply explore their cognition of the
"pseudo-understanding phenomenon" and ensure the objectivity and independence
of the answers.

4.3 Data Collection

To ensure the reliability of the research, electronic questionnaires were distributed
online to the 31 research subjects.

4.4 Data Processing

First, conduct data cleaning by checking for irrelevant responses and removing
them.Next, encode the responses. Categorize the responses into two aspects based
on the content: students and teachers. The reasons for the emergence of the
"pseudo-understanding phenomenon" according to the surveyed were indicated by
capital letters, and the solutions to the phenomenon were indicated by lowercase
letters. Then, perform thematic analysis by carefully reading all responses,
marking recurring words, and classifying them into several core themes to better
understand the survey results.Finally, quantify the findings by recording the
frequency of different content and making a statistical table.

5. RESULTS
5.1 Cognitive Analysis of the Causes of "Pseudo-Understanding Phenomenon”

Through Question 1 of the questionnaire survey, it was found that 100% of the
surveyed had encountered the "pseudo-understanding phenomenon,"” with 61% of
the surveyed indicating that they encountered this situation quite often, indicating



that most preservice mathematics teachers often encounter the
"pseudo-understanding phenomenon.™

Most people believe that the "pseudo-understanding phenomenon™ is mainly due to
students' reasons, specifically: superficial understanding of knowledge, not
applying knowledge to solve problems, and lack of practice. Among them, 55% of
the surveyed believed that the "pseudo-understanding phenomenon™ is due to
students' superficial understanding of knowledge, 35% believed it is due to
students' not applying knowledge to solve problems, and 32% believed it is due to
students' lack of practice. Details are shown in Table 1.

Table 1 Summary of the Causes of "Pseudo-Understanding Phenomenon™
Survey

Classification Reason Percentage
Not deeply understanding 55
Not applying knowledge to solve problems 35
Lack of practice 32
Insufficient mastery of knowledge: itself 16

Students Limited problem-solving ideas 10
Not thinking:actively 10
Questionsare flexible 10
Not paying attention in class 6
Not reviewing in time 6
Lack of experience in problem-solving 6
Knowledge confusion 3

Students
Not knowing their own problems 3

Questions involve knowledge they don't know 3



Classification Reason Percentage

Having doubts about the format or steps of

problem-solving 3
Course difficulty is high 3
Not establishing a network between knowledge points 3
Mathematical comprehension ability is not strong 3
Not truly internalizing knowledge into their: own 3
knowledge system
Mathematical thinking is not flexible 3
Teachers' explanations are “ too  theoretical, no 6
problem-solving assistance

Teachers Teachers' examples in class are too'singular 6
There is a gap:between the content taught by teachers 6

and the problems solved
5.2 Cognitive Analysis of Solutions to the "Pseudo-Understanding Phenomenon”

From the survey results, it can be seen that most people believe that to change the
"pseudo-understanding” phenomenon, solutions should also be proposed from the
students' viewpoint: increasing the amount of practice, summarizing
problem-solving methods, and reviewing more frequently. Among them, 55% of
the surveyed believed that increasing the amount of practice can change the current
situation of the "pseudo-understanding phenomenon,” 26% believed that
summarizing problem-solving methods can change the current situation of the
"pseudo-understanding phenomenon,” and 26% believed that reviewing more
frequently can change the current situation of the "pseudo-understanding
phenomenon.” Details are shown in Table 2.

Table 2 Summary of Solutions to the ""Pseudo-Understanding Phenomenon™
Survey

Classification Reason Percentage



Classification

Students

Students

Reason

Increasing the amount of practice
Summarizing problem-solving methods
Reviewing more frequently

Previewing

Thinking actively

Understanding derivation proofs, _concept
analysis, precautions, etc., more profoundly

Communicating actively with classmates-and
teachers when encountering ‘problems,
seeking help

Doing it independently

Checkingand ‘making up for omissions in a
timely manner

Paying attention to details

Organizing classroom content in a timely
manner, organizing notes

Remembering knowledge firmly

Strengthening  post-class  practice  and
consolidation

Clarifying the principles of problem-solving
methods

Reading more proof answers

Deriving the difficult points in class again

Percentage

55

26

26

16

16

13

13



Classification

Teachers

Teachers

Reason

Accumulating knowledge not learned

Doing some basic exercises, trying to do more
comprehensive problems

Clarifying the basic definitions and principles
of related problems

Listening attentively in class
Learning problem-solving thinking
Familiarizing with textbooks
Establishing a knowledge network
Doing high-difficulty problems

Learning to read questions, understanding the
meaning.of-questions

Teachers explaining typical examples

Teachers using heuristic teaching, providing
appropriate thinking space for students

Teachers paying more attention to
summarizing

Teachers using various teaching methods
Teachers explaining similar types of problems

Teachers focusing on cultivating students
problem-solving ideas, skills, methods, and
mathematical thinking

Teachers first explaining simple problems,

Percentage

19

13



Classification Reason Percentage

then conducting variation exercises

6. DISCUSSION
6.1 Cognitive Analysis of the Causes of "Pseudo-Understanding Phenomenon”

From the above data analysis, it can be seen that the current preservice
mathematics teachers believe that the reasons for the occurrence of the
"pseudo-understanding phenomenon" mainly include: superficial understanding of
knowledge, not applying knowledge to solve problems, and lack of practice, all of
which look for reasons from the students' perspective, and few can find reasons
from the teachers' viewpoint.

Understanding is the premise of applying knowledge. When the understanding of
knowledge is not profound and the level of mastery is not enough, it is impossible
to use knowledge to answer questions. However, the cognition of preservice
mathematics teachers is not comprehensive enough. The underlying reason for
students’ superficial understanding of knowledge is also tied to the teaching
methods of teachers.Teachers' teaching concepts are outdated, and the adoption of
"infusion teaching"” does not inspire students' thinking well24, which also fails to
achieve a profound understanding of knowledge. Most preservice mathematics
teachers believe that students' "not applying knowledge to solve problems" is one
of the reasons for the occurrence of the "pseudo-understanding phenomenon,"” but
this cognition is not comprehensive. This reason seems to be limited to students'
own mathematical thinking level, but it is actually closely related to the teachers'
explanation methods. Teachers do not pay attention to teaching method thinking
when explaining related problems, but only inscribe knowledge, making students
unable to understand how to think, analyze, and operate23. When students
encounter new problems, it is inevitable that they cannot solve them. The reason
for "lack of practice™ has some irrationality. If students only increase the amount
of practice without reflection, then the problems they do are meaningless and they
still cannot reach the level of "being able to do."Solving mathematical problems is
only part of the process; reviewing and reflecting afterward is equally important. At
the same time, preservice mathematics teachers do not have a comprehensive
understanding of the aspects mentioned earlier, such as students' low initiative,
lack of interest, lack of thinking, and not consolidating in time. Current preservice
mathematics teachers are more accustomed to looking for reasons from students
and cannot view it well from the teachers' perspective. This way of thinking will
affect preservice mathematics teachers' teaching of class students after they
become teachers, and they may not be able to improve and enhance students'
performance from their own perspective.



This shows that the current cognition of preservice mathematics teachers regarding
the causes of the 'pseudo-understanding phenomenon' is shallow, and they fail to
explore the root causes.Most of them look for reasons from the students'
perspective, with an incomplete understanding, neglecting the impact of teachers
on students, showing a cognitive bias.

6.2 Cognitive Analysis of Solutions to the "Pseudo-Understanding Phenomenon”

From the above data analysis, it can be seen that the current preservice
mathematics teachers believe that the measures to solve the "pseudo-understanding
phenomenon™ mainly include: increasing the amount of practice, summarizing
problem-solving methods, and reviewing more frequently, all of which look for
solutions from the students' viewpoint, and few propose solutions from the
perspective of teaching.

Remembering and mastering knowledge is the prerequisite and foundation for
students to be able to do problems. Only by mastering and remembering the
knowledge points can they further learn to apply them. Current preservice
mathematics teachers believe that "summarizing problem-solving methods" is an
effective measure to change students' "pseudo-understanding phenomenon.” This
cognition is not comprehensive. Summarizing problem-solving methods can help
students sort out their problem-solving ideas and draw inferences, but it is
indispensable for teachers to guide the problem-solving methods and skills, and to
carry out targeted explanations25, to avoid students from blindly summarizing,
increasing their learning burden, and causing confusion in their thinking.
Preservice mathematics teachers believe that “increasing the amount of practice"
can change students' "pseudo-understanding phenomenon."This belief is largely
flawed.Simply increasing the amount of practice without summarizing and
reflecting, just practicing without connecting it with knowledge points, still cannot
solve new problems when encountered, and blind problem-solving will make the
problem-solving thinking more confused. Preservice mathematics teachers do not
have a comprehensive understanding of aspects such as strengthening students'
initiative in learning, cultivating students' interest in learning mathematics,
changing educational concepts, improving teaching methods and models, and
strengthening guidance on students' learning methods.

From this, we can see that the current preservice mathematics teachers' cognition
of the solutions to the "pseudo-understanding phenomenon™ is relatively limited.

7. CONCLUSION

Through a questionnaire survey of 31 education masters and undergraduate
students, this study investigated the current cognitive level of preservice
mathematics teachers towards the "pseudo-understanding phenomenon.” It was
found that most people believe that to change this phenomenon, changes should be
made from the students' perspective. It can be seen that the current preservice
mathematics teachers' cognitive level of the causes and solutions to the



"pseudo-understanding phenomenon™ is relatively limited, only recognizing some
of the reasons and solutions from the students’ viewpoint, with an incomplete
understanding, and neglecting the impact of teachers on students, showing a
cognitive bias.

From the above conclusion, it is recommended that training be enhancedin
university and graduate courses to make preservice mathematics teachers realize
that there are methods to change the "pseudo-understanding” phenomenon and to
learn the related methods, such as when teachers explain a certain problem or
method, they should first demonstrate it to the students, then explain and describe
the related steps in writing, tell the students how to do each step, and then let the
students practice a simpler problem than the demonstrated one according to the
above steps, and finally gradually increase the difficulty and speed to make
students learn to learn.

The research subjects of this survey are 31 education masters and undergraduate
students, with a small sample size, and are concentrated in the same university,
with a narrow sample selection range.In addition, the self-reported data used in the
study may be subject to potential biases. Therefore, it is necessary to broaden the
research sample in future studies, conduct more comprehensive surveys and
analyses, and use a variety of research methods to gain a more comprehensive and
detailed understanding of the cognitive level of preservice mathematics teachers
towards the "pseudo-understanding phenomenon."
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