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Abstract “Teenagers’ abstract thinking ability test” was designed in accordance
with the structure and performance of teenagers’ ability to think abstractly. 138
Chinese junior high school students who learned New curriculum and old
curriculum separately were measured. A comparison between the two kinds of
students shows that abstract thinking ability of the former is notably higher than
that of the latter. However, the performance of differences varies by school and
gender.
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1 Introduction

For fostering the creativity and practical ability of students, changing the teaching
methods of teachers, learning manners of students, and education evaluation
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system, China has initiated the 8" Basic Education Curriculum Reform. In 2001,
38 counties adopted the “New Curriculum” and in 2002 that number ballooned to
500. In 2005, all Chinese students enrolled in compulsory education courses are
taught the New Curriculum. Since the New Curriculum was implemented, much
research has been done about it. However, most research focuses on the
macroscopic aspects, only involving the policy guidance of curriculum reform and
implementation, resources distribution, organization management, teacher training,
and school-based curriculum development. Attention is paid only to the changes in
students’ emotions and attitudes in the investigation on the influence on students,
and there is inadequate deep research into the influence on their cognitive
development (Secretary Office of National Curriculum Committee, 2004; Lii and
Song, 2008; Yu, 2003; Song, 2005; Tan and Ma, 2002).

Abstract thinking bases thinking materials on scientific concepts, and it reflects
the form, the structure, the nature, the movement and the interaction of the matter in
nature in the form of scientific concepts, scientific judgment, and scientific
inference so as to get the cognitive process of essential characteristic and inner link
of the matter (Hu, 2004, pp.31-32). Abstract thinking ability not only has an
important effect on proposing scientific problems, forming scientific concepts,
understanding scientific laws and solving scientific problems but also on students’
self-thinking. Therefore, comparing the influence of new and old curriculum on
students’ abstract thinking ability is of great significance to appraising the
implementation of New Curriculum and training students’ scientific thinking ability.

2 Research methods
2.1 Research subjects

The students from Liiliang and Changzhi City of Shanxi Province who just
graduated from junior high schools were selected. They were trained by new and
old curriculum separately during junior high school. Half of the students
respectively entered the same high school (secondary normal school). See Table
1 for the composition of subjects.

Table 1 The data sheet of the composition of subjects

New Curriculum Old curriculum

Total

Male Female Male Female
City key school 27 23 27 23 100
County key school 35 23 27 31 116
Secondary normal school 9 21 10 20 60

Total 138 138 276
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The top students in city key schools came mainly from peripheral counties as
well as urban areas, so they were named as the outstanding group in this research.
The top students in county key schools mainly came from the county and
peripheral towns, so they were named as the good group. Most of normal school
students came from the local and peripheral counties because they did not do well
in senior high school entrance examination. They were named as the poor group.

2.2 Research instruments

According to the structural model and performance of secondary school students’
abstract thinking ability, as well as its concepts (Hu, 2004, p.93), the content
reflecting thinking methods were analyzed in new and old curriculum (take scientific
curriculum as the core), and experienced teachers were investigated in terms of
questionnaire, interview, etc. The evaluation index system of secondary school
students’ abstract thinking ability has been made. On this basis, “Secondary school
students’ abstract thinking ability test” has been worked out. This test consisted of
five dimensions: analysis and synthesis, abstract and summary, classification,
inference, and comparison. The results were graded according to the evaluation index
system of secondary school students’ abstract thinking ability in Table 2.

Table 2 Evaluation index system of secondary school students’ abstract thinking ability

Dimension Evaluation index of secondary school students’ abstract thinking ability
Analysisand  All: Being able to define the research object and distinguish its movement
synthesis and state

A12: Being able to analyze the concrete physical course and state of the
research object

A13: Being good at excavating the obscure condition of information and
describing the characteristic of the research object in an all-round way

A14: Being able to draw the general conclusion about the analysis result of
the research object or course

A15: Being good at grasping the characteristics of the matter on the whole

Abstractand  B11: Being able to find out the common characteristic among similar things
summary correctly

B12: Being able to distinguish between the essential characteristic and non-
essential characteristic

B13: Being good at changing the way of thinking in a flexible way and
finding out the common characteristic difficult to find among the things

B14: Being good at combining different information flexibly and drawing
the general conclusion

Classification (C11: Being able to classify the things correctly
C12: Being able to state the criteria for classification precisely
C13: Being able to find out all categories of the things
C14: Being good at classifying the things from a lot of angles
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(Continued)
Dimension Evaluation index of secondary school students’ abstract thinking ability
Inference D11: Being able to make the inference according to the information

D12: Being able to describe general relation and quantitative relation among
the variables in characters

D13: Being able to describe the precise quantitative relation among the
variables with function

D14: Being able to introduce concrete conclusion from general conclusion

D15: Being able to use the law to deduce in a flexible way and solve the real
problem

Comparison  F11: Being able to find the comparison spot and comparing different things
F12: Being able to state the compared result in characters
F13: Being able to react similarities and differences among the things in an
all-round way
F14: Being good at changing the way of thinking in a flexible way and
comparing things from different angles

The internal consistency coefficient was 0.7285, and rater reliability was 0.831.
The correlation coefficient among multi-dimension scores was between 0.012 and
0.367; the coefficient correlation between different dimension scores and the total
score was between 0.465 and 0.780. All correlation coefficients were significant
below 0.01. The result indicates this scale has the high internal consistency.

2.3 Research procedures

First, group test was adopted to examine 276 subjects with “Teenagers’ abstract
thinking ability test”.

Second, valid papers were received. Based on the grading standard, the score
of each item as well as the score of the total scale were obtained.

Third, the input data were managed and analyzed by using social statistics
software SPSS (ver.10.0) for windows and the test of significance of difference
was made by using 7-test to check students’ achievements.

3 Result analysis

3.1 A comparison of the effect of new and old science curriculum on secondary
school students’ abstract thinking

From Table 3, it can be found that except classification, students who learned
New Curriculum got higher in abstract thinking ability and minute dimension
than those who learned old curriculum. Students who learned New
Curriculum were obviously superior to those who learned old curriculum in
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abstract and summary (p<0.001), and there were wide differences in the
comparison ability as well as the total score (p<0.01). There was a significant
difference between the two in analysis and synthesis ability (p<0.05), but
there was no significant difference in classification and comparison ability
(p>0.05).

Table 3 A comparison of the effect of new and old science curriculum on secondary school
students’ abstract thinking

New Curriculum Old curriculum ; »
(M£SD) (M=SD)

Analysis and synthesis 5.27£2.51 4.36+2.26 2.466 0.014*
Abstract and summary 6.07£5.16 3.73+3.58 4.392 0.000***
Classification 6.64+5.53 6.85+4.85 —0.335 0.738
Inference 9.80+3.33 9.57+3.55 0.560 0.576
Comparison 10.28+6.42 8.26+5.65 2.767 0.006**
Total score 37.86+14.89 32.77£13.39 3.010 0.003**

Note: “p<0.05, “'p<0.01, ™" p<0.001 (similarly hereinafter).

3.2 A comparison of the effect of new and old science curriculum on different
types of secondary school students’ abstract thinking

Table 4 shows that top students who learned New Curriculum got much higher in
abstract and summarizing ability than those who learned old curriculum
(»<0.001); those who learned New Curriculum showed a superior comparative
ability and the total score to those learning old curriculum (p<0.05); there was no
significant difference in other dimensions. As far as good students were
concerned, the analysis and synthesis score, the comparative ability and the total
score of the students using New Curriculum are significantly higher than the
students using old curriculum (p<0.001); the abstract and summarizing ability of
the students using New Curriculum was significantly higher than the students
using old curriculum (p<0.01); there was no significant difference in other
dimensions. As far as poor students were concerned, analysis and synthesis,
classification, comparison and the total score of the students using old curriculum
were higher than those using New Curriculum, but there was no significant
difference; the scores of abstract and summarizing ability and the inference
ability of the students using New Curriculum were higher than those using old
curriculum. But there was no significant difference in other dimensions.
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Table 4 A comparison of the effect of new and old science curriculum on different types of
secondary school students’ abstract thinking

New Curriculum  Old curriculum

( M=SD) (M=SD) ! P
The Analysis and 5.58+2.41 4.88+2.15 1.532 0.129
outstanding synthesis
Abstract and 8.34+4.93 5.28+3.82 3.470  0.001%***
summary
Classification 9.10+7.19 8.82+5.73 0.215 0.830
Inference 10.4243.61 10.46+3.51 —0.056 0.955
Comparison 14.10+6.33 11.38+6.30 2.154  0.034*
Total score 47.54+13.95 39.18+13.04 2.385 0.019%*
The good Analysis and 5.31+£2.59 3.82+2.07 3.406 0.001*%**
synthesis
Abstract and 5.48+5.14 3.22+3.15 2.853  0.005**
summary
Classification 5.53+3.45 6.12+4.00 —0.845 0.400
Inference 10.35+3.04 9.81+3.63 0.860  0.392
Comparison 9.66+5.64 6.33+4.45 3.528  0.001%**
Total score 37.33£11.32 29.30+11.35 3.423 0.001 ***
The not good  Analysis and 3.73+£2.12 4.50+2.62 —1.246 0.218
synthesis
Abstract and 3.43+4.01 2.10+2.99 1462  0.149
summary
Classification 4.67+4.14 4.97+3.56 —0.301 0.764
Inference 7.70£2.51 7.60+2.69 0.149  0.832
Comparison 5.10+£3.25 6.80+4.32 -1.722 0.090
Total score 24.63+10.25 25.97+10.15 —0.405 0.687

3.3 A comparison of the effect of new and old science curriculum on different
genders of secondary school students’ abstract thinking

From Table 5, it can be found that to male students who learned New Curriculum,
the scores of abstract and summary were significantly higher than those of
students learning old curriculum (p<0.001); the total score of students learning
New Curriculum was obviously higher than those of students using old
curriculum (p<0.01); the score of comparison of students learning New
Curriculum was obviously higher than those of students using old curriculum
(»<0.05); there was no significant difference in other dimensions. The scores of
abstract and summary of female students using New Curriculum were obviously
higher than that those of students using old curriculum (p<0.05); there was no
significant difference in other dimensions.
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Table 5 A comparison of the effect of new and old science curriculum on different genders
of secondary school students’ abstract thinking

New Curriculum  Old curriculum

(MSD) (M=SD) ' P
Male Analysis and 5.18+2.49 4.50+2.29 1.653 0.101
synthesis
Abstract and 6.96+5.55 4.01+3.60 3.687 0.000***
summary
Classification 6.96+6.09 6.07+5.05 0.907 0.366
Inference 10.24+3.53 9.44+3 .46 1.329 0.186
Comparison 10.89+5.75 8.45+5.99 2.406 0.017*
Total score 40.23+14.44 32.47£14.28 3.170 0.002%*
Female Analysis and 4.94+2.55 4.23+£2.25 1.758 0.081
synthesis
Abstract and 5.13+4.57 3.47+3.56 2.420 0.017*
summary
Classification 6.29+4.89 7.51+4.60 —-1.520 0.131
Inference 9.33+3.05 9.68+3.65 —-0.610 0.543
Comparison 9.63+7.04 8.09+5.37 1.441 0.152
Total score 35.32+14.99 32.98+12.66 0.984 0.327

4 Discussions

4.1 Discussion about the effect of new and old science curriculum on junior
high school students’ abstract thinking

The investigation findings reveal that implementing New Curriculum has
promoted the improvement of students’ abstract thinking ability. In each
dimension of abstract thinking, except classification and inference, students
learning New Curriculum are prominently superior to students using old
curriculum in analysis and synthesis, abstract and summary, comparison,
especially in abstract summarizing ability and comparative ability. Thus the
conclusion can be reached that New Curriculum reform in junior high school has
already made the distinct progress in the development of students’ abstract
thinking. The reasons are as follows.

First, the difference between New Curriculum and old curriculum. By
comparing physics curriculum standard in compulsory education stage
(experimental manuscript) with physics syllabus (2000) of the full-time junior
high school, the authors analyzed the effect of junior high school curriculum on
students’ abstract thinking. Curriculum standard is more concrete, flexible and
operational stronger than syllabus. On the cultivating objective, it stresses the
unique education value of science curriculum and surmounted the ambiguous
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statement of the special education value of discipline education. The curriculum
standard changes the education thought scattered in each part into curriculum
idea with basic guiding principle, thus making it easier for the teacher to
understand and apply. In teaching content, curriculum standard breaks through
discipline knowledge system of original syllabus, pays attention to the
connection of knowledge and society, knowledge and students’ life experience,
and makes students study initiatively through letting them experience basic
inquisition study. In the organization of curriculum content, compared to syllabus,
curriculum standard is not only more advantageous to the characteristic of
students’ psychology development, but also to the teacher understanding and
operation. In the aspects of curriculum appraisal, teaching suggestions and
textbook compilation, curriculum standard has absorbed the beneficial
experience of the previous educational reform, put forward more concrete
suggestions that accords with era under the guidance of new theory, and
furthermore helped to reach the cultivating objective, adding curriculum
development and utilization to make up for the deficiency in the original syllabus
in order to implement the whole curriculum standard. In the concrete curriculum
goal, teaching course and method are taken as the main purpose so that
cultivating ability can be applied to classroom instructions.

Second, the difference in teaching behavior. The greatest change New
Curriculum brings about for the classroom instructions is the change in the way
of teaching and inquiry teaching method, discussion, cooperation and initiative
study widely appearing in the classroom instruction. Teachers are changed from
knowledge transmitters, authoritative experts and knowledge instillers into
prompters, cooperators, assistants and stimulators. The teacher-student
relationship is changed from occupying the absolute authoritative dominant
position to the equal, democratic and harmonious position, and students are
changed from passive knowledge receivers into initiative knowledge finders and
constructors (Yu, 2003; National Project Office of New Curriculum
Implementation and Evaluation, 2003; Pan and Li, 2005).

Third, students’ different ways of learning. The statistical result about
“Implementation situation of junior high school science classroom questionnaire”
(Student curls) reveals that in response to the interest of science study, 49.7
percent of students chose to have much interest; 43.9 percent of students chose to
have certain interest and 6.4 percent of students chose to have low interest or no
interest. In response to science inquiry in the classroom, 66.6 percent of the
students chose “Yes” sometimes; 24.5 percent of students chose “Yes” in almost
every class; 7.5 percent of the students chose “Yes” seldom, and other students
chose “No”. In response to how you observe the phenomenon in the experiment,
48 percent of the students chose to observe at the request of the teacher; 27.6
percent of the students chose to observe according to the demanding of the text;
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22.1 percent of the students chose to have their own observation methods, and
other students chose to have no method. In response to the performance in
group’s discussion, 52.2 percent of the students chose to think actively but
seldom make a speech; 41.6 percent of the students chose to make a speech
positively and enthusiastically, and other students chose not to make a speech.
From above mentioned, it can be found that students are changed from listeners
to participants of classroom instructions, and the entity status of student’s study
has been paid attention to. The inquiry-based learning way has enabled students
to get more training in their ability and promoted their ability effectively.

4.2 Discussion about the effect of new and old science curriculum on different
types of junior high school students’ abstract thinking ability

The investigation result shows that New Curriculum can improve top students’
abstract thinking ability, but it does not play a good role in poor students’ abstract
thinking. Its reason mainly lies in the following.

On the one hand, the difference in textbooks. Take the physical textbooks
published by People’s Education Press and used in Shanxi Province as an
example. Compared with the textbooks published under syllabus instructions, the
textbooks edited under New Curriculum standard instruction highlight using
science inquiry to obtain knowledge and start special column to carry on the STS
education. In the aspect of content, the knowledgeable content presented directly
reduces greatly, and many conclusions are drawn by students through inquisition
as well as comparative analysis, thus adding the opportunity and time for
students to participate in the classroom teaching activity. New teaching material
changes the previous post-class exercises into “learn physics with the mind and
hands”, adds opening exercises, and changes the drawback with the traditional
exercise which has a single answer and is too intellectual. Not only should we
notice the advantage of new teaching materials, but also we should pay close
attention to its deficiency. Comparatively speaking, the new teaching materials
are still organized by the inherent knowledge system of discipline, which is very
similar to the arrangement system of old teaching materials and it has not fully
considered the organic integration of students’ life experience and discipline
knowledge; its structure is not rigorous enough and the link is unnatural so that it
has not carried on substantive surmounting. The training methods have still not
been embodied explicitly in the new teaching material, in particular, the training
of thinking way, and it has certain disparity in junior high school scientific
teaching material in Shanghai Version in the same period. These characteristics
of the new teaching material help to stimulate the interest of students’ study.

On the other hand, teaching behavior. Teachers mainly guide the common
problem that most students have in the act of teaching. As a result of various
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restraint conditions, it is not possible to guide each student properly. How to
teach students in accordance with their aptitude is still one of the important
questions that the New Curriculum teaching must face. The poor students lack
special instructions for teachers, which causes New Curriculum to fail to promote
their abstract thinking ability.

4.3 Discussion about the effect of new and old science curriculum on different
gender of secondary school students’ abstract thinking

The investigation findings reveal that, as a whole, New Curriculum is more
advantageous to male students’ abstract thinking. They are extremely obviously
superior to the boys using old curriculum in the abstract thinking ability; there is
no significant difference between female students using new and old curriculum.
In each minute dimension, the scores of abstract and summary and comparison of
male students using New Curriculum obviously surpasses those using old
curriculum. But there is no remarkable difference in other dimensions. The score
of abstract summarizing ability of female students using New Curriculum
obviously surpasses those using old curriculum, but there is no remarkable
difference in other dimensions.

Its reason mainly lies in the fact that in the junior high school stage, the
development of female students’ thinking is earlier and steadier from the
empirical logical thinking to the theoretical logical thinking in the entire process
while male students start at a later stage, but the development speed is quick. In
tradition, male students like to operate and carry on the inquisition discovery
independently in the study. As certain ideas and the teaching method of New
Curriculum are more suitable to male students’ individual psychological
characteristic, the influence of New Curriculum on males is bigger than females.
The teaching method of publicizing individual character and the positive
guidance to the students has promoted the male to behave effectively and
powerfully display intelligence potential, thus heightening their level of thinking
ability. Compared with the male, the female behave more passively in the
classroom activity and tend to finish the specific assignment, the influence of
New Curriculum on the female in the development of the abstract thinking is not
remarkable.

5 conclusions
According to the research result, the following conclusions can be drawn:

The implementation of New Curriculum in junior high school can promote the
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improvement of students’ abstract thinking ability obviously.

In each minute dimension of abstract thinking, in the analysis and synthesis,
the scores of abstract and summary and comparison, of students using New
Curriculum are obviously superior to those using old curriculum, but there is no
remarkable difference in classification and inference.

The influence of New Curriculum on different types of students is different.
The implementation of New Curriculum has promoted the development of top
and good students’ abstract thinking, but there is no significant influence on poor
students.

The influence of New Curriculum on different gender of students in abstract
thinking is different. New Curriculum is more advantageous to male students in
the improvement of abstract thinking.
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