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Abstract: Many students in east-Asian countries study physics in not only public schools but also
remedial classes. We survey 42 school teachers and 41 remedial class teachers with the Colorado
Learning Attitudes about Science Survey (CLASS). In this paper, we discuss the CLASS results from
the two types of physics teachers. We also demonstrate the possible factors that attribute to the school
teachers and remedial class teachers’ significant different attitudes toward problem-solving confidence.
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1. Introduction

The attitude in physics learning is of great significance to physics teachers, since it is not only closely
related to teaching quality, but also has an important influence on the conception of teaching(Ping
Zhang,Weirong Liu,Yanli Li & Xiaodi Yang, 2014). With the vigorous development of training institutions,
many students will actively participate in remedial classes (or cram schools) in addition to their in-class
study. To some extent, the remedial classes satisfy students' needs for personalized education and makes
vital contributions to the construction of a diversified education system (Fang Fang&Binlin Zhong, 2014).
Compared to school teachers, remedial class teachers pay more attention to the efficiency of short-term
learning and the practicality of problem-solving methods, which could effectively improve their students'
test scores(Yue Gu, 2016; Ying Liu, 2016). The training objectives and teaching environment of the two
kinds of teachers are quite different. Hence, we are interested in whether school teachers and remedial class
teachers hold different attitudes about physics learning.

In our study, we used the Colorado Learning Attitudes about Science Survey (CLASS) to test the two
types of teachers, hoping to find out the similarities and differences of the two kinds of teachers' physics
learning attitudes. The CLASS can assess teachers' understanding of physics knowledge and attitude
towards physics learning. It is a relatively common survey of learning attitude in the world and has been
widely used in teaching practice at present (Mirko Marusi¢ & Josip Slisko, 2012). There are 42 questions in
this survey, and five-point Likert score is adopted. The questions were divided into eight categories: A.
Real world connection; B. Personal interest; C. Sense making; D. Conceptual connections; E. Applied
conceptual understanding; F. Problem-solving general; G. Problem-solving confidence and H. Problem-
solving sophistication(W. K. Adams,K. K. Perkins,N. S. Podolefsky,... & C. E. Wieman, 2006). Each category
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contains several questions. The purpose of CLASS is to measure participants' self-reported beliefs about
physics and how closely these beliefs about physics align with experts” beliefs.

In this study, we selected 42 school teachers and 41 remedial class teachers to participate in the CLASS
test. The teachers who took part in this test had 3-5 years of teaching experience in high school physics. The
CLASS questionnaires were distributed and collected online at the end of 2019-2020 spring semester.

2. Data Analysis

As is shown in Table 1, the overall scores of the CLASS for the school teachers was 74% (the
percentage of participants who agreed with the experts), while the overall scores for the remedial class
teachers was 73%. We used SPSS to conduct differential detection on the overall scores of the two types of
teachers, and the significance coefficient showed that there was no significant difference between the two
types of teachers.

Table 1. The overall scores of the CLASS for the two types of teachers

Sample | Minimum | Maximum | Average Variance Significance
Size Coefficient
Scores
School 42 53% 94% 74% 0.11 0.913
teachers
Remedial 41 42% 89% 73% 0.10
teachers
The scores of eight categories for the two types of teachers
95 2
— 90
89
90 87
85 84
81
80 79 70 7 — 79
75
75 T 74
70 70
70 — —
65
65 62
60
55
50
A Real world B.Personal  C.Sense making D.Conceptual E.Applied F.Problem G.Problem H.Problem
connection interest connections conceptual  solving general solving solving
understanding confidence sophistication

OSchool teachers  @Remedial teachers

Figure 1. The scores of eight categories for the two types of teachers

REAL 2021, 6(2) https://doi.org/10.37906/real.2021.4 2



Table 2. The significance coefficient of eight categories scores for the two types of teachers

A B C D E F G H

Significance 0.881 0.463 0.698 0.879 0.553 0.468 0.017 0.750
Coefficient

We compare the school teachers and the remedial class teachers” average scores in the eight
categories of CLASS. Figure 1 shows the score comparison of eight categories in CLASS, and Table 2
shows the calculated significance coefficient. A-H in the Table 2 represents the eight categories
corresponding to Figure 1. The only significant difference lies in the category G, i.e., the category of
problem-solving confidence. The significance coefficient of the two kinds of teachers in G category
(problem-solving confidence) is 0.017 (<0.05). The result suggests that the remedial class teachers are
more confident in problem solving.

The category of "problem solving confidence" scores
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Figure 2. The category of "problem solving confidence" scores

We further analyzed the four questions (item 15, 16, 34, 40) in the category of problem-solving
confidence. The scores of questions on item 15, 34 and 40 for the two types of teachers were basically the
same, and the number of participants who agreed with the experts' views accounted for more than 74%.
However, there was a big difference between the two types of teachers’ responses to item 16. Item 16
askes the participants whether they agree with the statement that “Nearly everyone is capable of
understanding physics if they work at it”. The proportion of the two kinds of teachers who agree with the
experts is less than 50%, since most of physics teachers would believe students’ faculty of understanding
play a much more important role than hard work. However, based on these lower rates in item 16, the
remedial class teachers’ number is three times higher than school teachers. A greater portion of remedial
class teachers tend to agree with the experts’ opinion that most students can learn physics well through
hard working.
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3. Discussion

The data of CLASS showed that more remedial class teachers believe that “nearly everyone is capable
of understanding physics if they work at it”. In this regard, we interviewed school teachers and remedial
class teachers in order to analyze the differences in the characteristics of students and teaching design of
the two types of teachers.

3.1. Different features of students in public schools and remedial classes

The student groups in public schools and remedial classes have different features. In order to
compare the different academic background of students in public schools and remedial classes, we
collected the statistics of a midterm examination from a public school and a remedial class in the same
district. The midterm exam is designed and administered by the Education Bureau of the district. All
students in that district have taken the same test so that their scores are comparable.

The scores of students in the remedial class are collected by the remedial class teacher. The scores of
students in school are obtained from the transcripts of three different classes in a public school. In order
to provide appropriate teaching strategies accommodating to different students, the public school
arranges students into three types of classes. Students with outstanding academic performance are
assigned to Class A (also called the “Rocket Class” in many Chinese public high schools). The goal of the
students in Class A is to be accepted into top universities so that these students usually receive rigorous
training with difficult problems in physics (and other subjects). Students with average academic
performance are assigned to Class B and their goal is to catch up with the students in Class A. Students
with below-average academic performance are assigned to Class C. The fundamental academic
knowledge and skills are emphasized in Class C in order to help the students to pass the college-entrance
exams. The statistical results of the different classes are shown in Table 3.

Table 3 Midterm examination scores of students in a remedial class and a public school. “Excellence rate”
represents the percentage of students scored above 90 (full score is 100). “Passing rate” represents the
percentage of students scored above 60.

Class type Sample | Average Standard Excellence Passing Rate
Size Scores Deviation Rate

Remedial Class 38 729 9.73 2.6% 92.1%

School Class A 46 79.5 11.3 15.2% 93.5%

School Class B 48 71.2 10.7 2.1% 83.3%

School Class C 45 52.5 16.1 0% 33.3%

The average score and the excellence rate (percentage of students obtaining scores above 90 in a 100-
point test) of the remedial class students is much lower than that of the Class A students in school. Such
result suggests that students in the remedial class are not the top students in their schools. The
performance of remedial class students is close to the Class B students based on their average score and
excellence rate. However, the passing rate of remedial class students is better than that of school’s Class B
students. The remedial class students also have lower standard deviation compared to that of all three
levels of classes in public school. Therefore, we can conclude that the students in remedial class have
better consistency in their academic performance. Most of them are above-average students with
dedication to elevate their scores into top level through systematic study in remedial classes. The students
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are indeed “capable of understanding physics if they work at it” as described in the survey question of
CLASS.

We have communicated with both types of teachers and find that some teachers in public schools
make a horizontal comparison of students’ academic performance in different subjects. For example,
some students may have good grades in chemistry or biology but subpar grades in physics. Then some
school teachers may consider that these students as incapable of learning physics. In contrary, teachers in
remedial classes pay more attention to the longitudinal changes of students’ performance in physics
learning. The company cultural and the key performance index (KPI) both required the remedial class
teachers to efficiently improve students” achievement in physics. Therefore, the remedial class teachers
focus on training students” problem-solving skills, and they are more likely to observe that their students
are “capable of understanding physics if they work at it” in a short time.

Moreover, the remedial classes usually have smaller class size than the classes in public schools.
According to the feedback of remedial class teachers and public-school teachers, the number of students
in a remedial class is usually around 30 and the number of students in a school class is usually about 45 to
50. Compared to the public-school teachers, the remedial class teachers can put more effort and attention
to each individual student, especially on those who have difficulties in learning physics.

3.2. Different curriculum design in public schools and remedial classes

In real-life teaching activities, the school teachers and remedial class teachers follow different
strategies in curriculum design. School teachers often pay more attention to establishing the fundamental
concept and principles in class and cultivating students’ core literacy on the physics subject. Compared
with school teachers, remedial class teachers are more focused on summarizing question types and
methods to help students improve problem-solving skills. Below we take “uniform acceleration in one-
dimension” as an example to observe the different curriculum design on the same content for the two
types of teachers.

Through the experiment, the time and speed data of the moving trolley are recorded

Sketch the v-t graph

v

Find a special v-t graph Of a straight line with a constant slope

\ 4
Discuss the feature of the straight line v-t graph.

Elicit the definition of uniform variable speed motion is given.

v
Derive the velocity-time formula of linear motion.

A 4

v=v9+at
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Figure 3. School teachers’ curriculum design of “uniform acceleration in one dimension”

The curriculum design of school teachers is selected from the official Teachers” Guidance of Physics
published by People’s Education Press (People’s Education Press, Institute of curriculum and teaching
materials, Physics Curriculum Textbook R & D Center, 2010). The course started with an experiment of
“the trolley and ticker-timer”. By analyzing the paper tape produced by the ticker-timer, the velocity
change of the trolley is studied and the v-t graph is drawn. Students can observe multiple line segments
in v-t graph, and there is one line with a constant slope among these segments. By analyzing this special
segment, the definition and formula of linear motion with uniform variable velocity are derived. The
whole process of the course in school is shown in Figure 3.

When remedial class teachers teach the same content of "uniform acceleration in one-dimension",
they often omit the experiment and directly start with the definition of uniform acceleration motion. Then
they elaborate why uniform acceleration in one dimension can be represented by a straight line of v-t
graph. The experiment of “trolley and ticker timer” is used as an exercise in problem-solving session of
remedial class. The whole process of the course in remedial class is shown in Figure 3.

Explain the definition of linear motion with changing velocity

Explain the definition of motion with constant acceleration
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"motion with constant acceleration” in v-t graph is a Straight line with a
constant slope.
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Take experiment of “the trolley and ticker-timer” as a practice exercise

A

Figure 4. Remedial teachers’ curriculum design of “uniform acceleration in one dimension”

When teaching the same content of physics, these two types of teachers choose different ways of
building students” knowledge structures. School teachers tend to follow an inductive method to
introduce the concept in physics. They start from experiments and try to summarize physical principles
from observed phenomena. Remedial class teachers prefer a deductive way in deriving conclusion from
fundamental physical principles. They focus more on logical reasoning in order to help students build an
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efficient problem-solving framework. The students in remedial classes can quickly apply what they have
learned into problem-solving process, which may enhance the confidence in teaching and learning
physics.

4. Conclusion

Through the investigation of the attitudes of school teachers and remedial class teachers in physics
learning, we find that there is not much overall difference between these two types of teachers’ attitudes
towards physics learning. The major difference lies in the category of “problem solving confidence”. The
score of remedial class teachers in this category are higher than that of the school teachers, which is
related to the academic background of students and the corresponding curriculum design. In general,
school teachers pay more attention to students’ core literacy of physics subject and follow an inductive
path to construct the physical concepts. Compared with school teachers, remedial class teachers tend to
emphasize problem solving and use a deductive way to enhance students’ understanding of physical
principles.
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