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ABSTRACT

The purpose of this study was to investigate causal variables that affected learning
achievement in Biology. There were 215 Mathayomsuksa IV students of Khon Kaen
University Demonstration School participated in this study. The independent variables
were students’ characteristics and family involvement. The degendent variable was a
learning achievement in Biology. The data were analyzed using Path Analysis Technique.
The results indicated that a group of best predictors which could predict learning
achievement in Biology was consisted of fundamenta knowledge (=.460, p <0.05),
scholastic aptitude (b= .161, p <0.05), critical thinking (=.149, p <0.05), parental
expectation (b=-.119, p <0.05) and science process skills (b=.115, p <0.05). The variance
of these predictors accounted for learning achievement in Biology was 41.7% (R=.646).
The standard error of the estimate was 7.8755.

INTRODUCTION

Nowadays science and technology play an important role in human living. According to
the National Education Act B.E. 2542 (1999), learning reform is the vital part. The Act put
emphases on the integration of scientific and technological knowledge and skill, as well as
knowledge understanding and experience in management, conservation, and utilization of
natural resources and the environment in a balanced and sustainable manner as stated in
paragraph 2 of Section 23. The students’ achievement in science and technology subjects
can be used to reflect the outcomes of the implementation of science and technology
curriculum in terms of quality and efficiency of the programs. It was found those Thai
students possess lower performance in science and technology when compared to those
students in the other Asian countries (Office of National Education Committee, 1999). It is
necessary to foster students' knowledge of modern science and technology in order to help
them survive in the present knowledge-based society. (Wattanachai, 2001). Kaewdaeng
(2001) mentioned that the Thai Promotion and Development in Science and Technology



Institute should upgrade the level of science and technology of Tha students. In
processing the previous mentioned is not easy. The performance in science and technology
of students depend on various factors such as family factor students characteristics factor

and school factor (Bloom, 1976)

Biology is one of the important science basic subjects. In 1999, the Office of Educational
Promotion in Khon Kaen Province evaluated the education quality of secondary students
(Mathayomsuksa 6) in Khon Kaen Province using high-leveled criteria. It was found that
the students of Khon Kaen University Demonstration School achieved high scores in
Biology when compared to other schools. The reasons for such a good achievement in
studying Biology may relate to various factors. This stimulated the researcher’ s curiosity
to question what were the factors affected the students' achievement in studying Biology.
In order to fulfill this need, the researcher had studied concepts and theories such as
Bloom's Theory of School Learning (Bloom,1976), Prescott’s concept (Prescott,1961),
Klausmeir's concept (Klausmeir, 1961) and Maddox’s concept (Maddox, 1965). The
researcher also conducted a literature reviews and interviewed teachers, students and
parents. It was found that there were three important aspects related to students
achievement. They were family involvement, school management and students
characteristics. The information leaded the research to study causa variables affecting
direct and indirect learning achievement in Biology of Mathayomsuksa IV students of
Khon Kaen University Demonstration School. Path Analysis Techniques were employed

in this research.

In conducting this research, the researcher selected only causal variables affecting learning
achievement in Biology, which both teachers and the school can provide experience and
learning activities to develop students' good characteristic aspects. A recursive model of
path analysis was used. The variables of students characteristic aspects were fundamental
knowledge, achievement motivation, Biology attitude, study habit, additional study time,
critical thinking, science process skills and scholastic aptitude. The variables of family
involvement, which could be advised by teachers, comprised parental support and parental
expectation. The researcher created a recursive model according to independent variables

that would affect learning achievement in Biology as depicted in Figure 1.
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PURPOSE OF THE STUDY

The purpose of this study was to investigate causal variables affecting learning
achievement in biology of Mathayomsuksa IV students of Khon Kaen University
Demonstration School.

METHOD

Participants were 215 Mathayomsuksa IV students of Khon Kaen University
Demonstration School who studied in Science-Mathematics Program of second semester,
the academic year of 2001.

The research instruments were an achievement test in Biology, a critical thinking test, a
scientific skill process test, a scholastic aptitude test, a Biology attitude survey , an
achievement motivation survey , a study habit survey, an additional study time survey, a

parental support survey and a parental expectation survey.All instruments are listed in



Table 1. The table lists the reliability coefficients (alpha) and number of items of each
instrument. The students were requested to indicate their opinion, behaviour, and attitude
on the 5 point rating scale. These scores then used to correlate with other variables and

grade awarded in Biology to determine the causal relationship among variables.

Data were analyzed using Path Analysis Techniques and Statistical Package for the Social
Science for Windows (SPSS)

Table1 Coefficient alpha estimates of reliability and number of item for each instrument

The research Type No. of Item Reliability
instruments
an achievement test Multiple choices 60 .84
in Biology
an achievement Rating scale 25 91
motivation survey
aBiology attitude Rating scale 20 .92
a study habit survey Rating scale 45 .94
an additional study Short answer 4 -
time survey
aparental support Rating scale 15 .82
survey
a parenta Rating scale 15 .66
expectation survey
acritical thinking Situation 54 .84
test conclusion
a science process Multiple choices 40 .89
skills test
ascholastic aptitude | Multiple choices
test
- Verba 30 .81
- Numerical 25 .76
- Reasoning 32 .78
RESULTS

Basic statistics of each variable areillustrated in Table 2. Table 3 shows the correlation
coefficients among independent and dependent variables.

Table 2 Descriptive statistic of Variables



Variabl | Tota | mean | S.D. | min max | Skewn | kurtos | C.V.
es I ess IS (%)
scor
e
X 4 2.01 | .94 1 4 0.48 | -0.80 | 46.7
7
X5 125 | 88.57 |9.92 | 64 115 0.18 | -0.20 | 11.2
0
X3 100 | 67.22 | 115 29 94 -0.31 | 0.28 | 17.2
8 2
X4 225 | 144.2 |1 20.0| 91 220 0.45 0.99 | 13.9
3 9 5
Xs - 6.61 [2.89| 1.5 14 0.61 | -0.28 | 43.7
2
X6 54 13093|4.36| 18 39 -0.99 | 0.60 | 141
1
X5 40 | 20.10 | 5.05 7 31 -0.15 | -0.61 | 25.1
0
Xs 87 [61.87 822 | 24 77 -1.48 | 4.26 | 13.2
8
Xg 75 |52.43|8.16 | 22 73 -0.26 | 0.59 | 155
5
X10 75 |56.31|6.63| 37 75 -0.26 | 0.10 | 11.7
7
Y 60 | 30.47 | 10.2 9 52 0.08 | -0.94 | 334
0 7
Table 3 Intercorrelation coefficients
\é)?terisa X1 Xo | X3 | Xa | Xs Xe X7 | Xg | Xo | Xio
X1 | 1.00
0
X, | .203* | 1.00
0
X5 | .215* | .309 | 1.00
* 0
X4 | .236* |.655 |.367 | 1.00
* * 0
Xs | -.007 |.045 |.128 | .087 | 1.00
0
Xs | .086 |.015].072].051|.072 | 1.000




X7 | .179* |.101 | .015 | .064 |.109 |.119* | 1.00
0
Xg | .285* |.093 |- 029 | - 114 | .344 | 1.00
.002 .040 * 0
X9 |.102 |.410.181].339[.005 [.031 |.044 | .011 | 1.00
* * * 0
X0 | - 117 [.017 | .046 | - - - - .170 | 1.000
.230* .038 | .141* | .071 | .066 | *
Y |.567*].120[.163 |.166 |- 237* | 279 | 357 | .101 - 1.00
* * .028 * * 264* |0
*p<.05

The results indicated as follows.

1. The variances of 9 independent variables in the causal relationships model
affecting learning achievemert in Biology according to the assumption accounted for the
variances of learning achievement in Biology of 41.3% (R=.642). The standard error of
the estimate was 7.9851.

2. The improved model of causal relationships affecting learning achievement in
Biology was modified and showed the congruence between a conceptual model and
empirical data asillustrated in Figure 2. From the figure 2, the independent variablesin
the improved model of casua relationships of learning achievement in Biology, which
were the casua variables and had direct effect on the learning achievement in Biology
were fundamental knowledge (b=.460, p < 0.05), scholastic aptitude (b= .161, p < 0.05),
critical thinking (b=.149, p < 0.05), parental expectation (b=-.119, p < 0.05) and scientific
skill process (b=.115, p < 0.05). The variance of these predictors accounted for the
variance of learning achievement in Biology was 41.7% (R=.646). The standard error of
edimate was 7. 8755.
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Figure2 A modified causal relationships model
CONCLUSION
There were various variables, which affected learning achievement in Biology of

Mathayomsuksa |V students of Khon Kaen University Demonstration School. The
students’ characteristic aspects were the main variables, which could help both teachers
and school to provide Biology experience and develop good characteristic aspects.
Teachers could also give useful advice of these variables to parents. Hence, the researcher
suggested that the school, parents and teachers should cooperate in promoting good
characteristic aspects by setting up various promotion projects, such as good fundamental
knowledge in Biology, scholastic aptitude and pre-learning preparation. There should be
activities promoting critical thinking and science process skills. The activities would help
and support students' learning and these variables would have positive influence on
students’ achievement in Biology. Besides, parents should not push and pay too much
expectation toward their children’s learning. The parents should realize and accept their
children’s ability and should not use their own feeling or opinion as criteria to judge their
children. Over expectation of parents might increase students tension and have negative
effect on their learning. Besides, over expectation on their children’s learning would aso

reduce the students’ critical thinking ability.
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