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Abstract

The main purpose of this research is: (1) Find out the scientific literacy performance of
secondary students in Macao; (2) Analyze the performance of secondary students in the
released science section in PISA2006; (3) Investigate the factors influencing scientific
literacy performance of secondary students in Macao; (4) Base on the results of the study,

recommendations for educational institutes, schools and teachers are provided.

In order to achieve the mentioned research purposes, this study has adopted data of 15-year-
old assessment takers in PISA2006 Macao. Four crucial steps have been administered. First,
students’ scientific literacy performance on the different science competencies and
knowledge domains are analysed unsing descriptive statistics, percentile comparing and
QQplot. Second, cognitive component analysis was applied to analyse the assessment items
in the released science section in PISA2006, and its influence on students’ scientific literacy
performance. There were detailed descriptions for items in which students in Macao have
unusual performance. Third, simple regression analysis was administered on students’
affective characteristics and the model of classroom instruction activities in order to find out
how each factor relates to the scientific literacy performances. Four, through the in-depth
reference study of science evaluation report in Macao (Wei, B. et al., 2009), the current
situation of education of science in Macao has been taken in, and thus recommendations for

educational institutes, schools and teachers were provided.

According to the above research purposes and methods, the results of this study can be
summarized in the following pints: (1) The scientific literacy performance of secondary
students in Macao is above the international average level; (2) Macao students have the best
performance on the scientific explanation if phenomena, but the worst performance on the
identification of scientific issues; (3) Macao students’ knowledge of science is better than
their knowledge about science; (4) The percentage of both students at high proficiency level
and low proficiency level are relatively low in Macao; (5) Students’ scientific performance is
related to the grade they are in; (6) There are no significant gender differences in the
scientific literacy performance of secondary students; (7) Two cognitive components were
proposed to predict the item difficulty parameters in PISA2006: science competencies and

question types; (8) Students’ familiarity with the thread of the thought items affects the
III



performance; (9) Secondary students in Macao are good at inducing answers from the
content of the item, but behave relatively weaker in items requiring discussion and reflection;
(10) Six affective characteristics of students have a strong influence on the performance of
scientific literacy: self-efficacy, enjoyment, general interest, instrumental motivation, general
value and self-concept in science and performance on the science. Among these factors,
self-efficacy was one of the ideal feasible factors to promote the performance of scientific
literacy; (11) The frequency of use of four models of classroom instruction activity was
found to display a weak relevant relation to performance of scientific literacy: interaction,
hands-on activities, student investigations and focus on applications or models. Among these
instruction activities, the focus on applications or models and hands-on activities had positive
correlation with the performance of scientific literacy, interaction and student investigations

had negative correlation with the performance of scientific literacy.

Key words: Scientific literacy, PISA, Item difficulty cognitive component analysis,
affective characteristic
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