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Program development

In order to meet students' needs, 4 elementary school teachers and 2
junior high school teachers were invited to work with the museum staff to
design the program content. Two approaches were used in designing the

science program: 1) museum resources such as films, d

Using Museum Programs to Promote
Science Learning for Students with Low

me nce -
An-Shun Yu*, Jui-Chen Yu**
*Fu Hwa Senior High School, **National Science and
Technology Museum, Kaohsiung, Taiwan

Abstract
In schools, students with low achievement in science (LAS) often have a low
interest in learning science and teachers have limited time to pay attention on
these students' individual needs. As an informal learning setting, science
museums are anticipated to complement formal learing. In this study, by
using science museum resources, a science program was designed and
implemented to help LAS students’ in learning science. The science program
was delivered in the National Science and Technology Museum, Kachsiung,
Taiwan. Topics and contents of the program were selected and developed
from the science exhibitions within the museum. Every session offered hands-
op aclivities to enhance students’ understanding of these science lopics.
Participants of this study included 28 LAS students from elementary and
junior high schools and their science scores ranked below 70% of the class.
Also, 12 college freshmen were invited to participate as mentors to assist LAS
students throughout the program. The science museum program ran every
Saturday for 10 weeks from June 30 to September 1, 2012. Moming sessions
of the program were offered to elementary students and afternoon sessions
were offered to junior high school students.

Key words: Stud with low-achievement in

Resuits
The museum programs did help to enh LAS students’ sci learning
The results revealed that the LAS students gained significantly in two

should be used as teaching materials; 2) hands-on and teamwork activities
and games should be included to stimulate students’ learning motivation. In
addition, it is necessary to avoid lecturing on science knowledge. Finally, five

ions: int in scientific inquiry and active leaming strategies (see table 2).
During the programs, these students were motivated and willing to take active roles
in learning science.

steps were decided and used in planning each lesson: introduction, inquiry, Table 2
explanation, connection, and feedback. Topics for students to learn were Test results for participated LAS Students
selected as follows: Pre-test Post-test
Table 1 Dimensions M sbD M sD t Effect size
Learning topics included in the programs Interest in scientific inquiry 4.08 822 441 605 259° 046
" . - Learning enviranment 376 691 4.04 551 194 045
Week  date Topics for ~ Topics for Self-efficacy 384 119 395 645 46 011
ﬁleme:::w s'schwi Junior high school students Active learning strategies  3.87 736 4.18 611 24* 046
studen
1 6/30 Air cannon Waves and voice *p<.05
2 77 Mirror and reflection Mirror and reflection
= — = Mentors were also learners
8 7h4 Colorsoflight Polarizalion and light Unexpectedly, mentors gained significantly in all four dimensions of science
4 7/21 Mix the light 3D fil I ing (see table 3). These college students were both mentors and learners
AT il while assisting in the LAS students. They benefited even more from the programs
5  T7/28 magnetic force Human battery than the students did.
6 84 Refraction Motor and generator Table 3
I
T 811 Waves and voice 1 Air cannon Tees casuits for Wenrs
; Pre-test Post-test
8  B8/18 Wavesand voice 2 Liquid state nitrogen and Dimensions M sD M sD t Effect size
%UP?"?.WdU(f!QF Interest in scientificinquiry 3.75 929 441 660 296* 0.82
9 8/25 Water resource Pulley machine Learning environment 3.37 577 398 534 253 110
Self-efficacy 375 673 411 590 274 057
10 9/1 Climate change Dry ice and frictional force Active learning strategies 362 830 4.34 508 3.90* 1.05
*p<.05, **p<.01
Method

The study used a pre- and post-test method to measure program
outcomes in four dimensions: interests in scientific inquiry, environmental
motivation, self-efiicacy, and active learning strategy. The questionnaire was
developed based on the two studies: Tuan, Chin, and Shieh (2005) and Liu,
Hou, and Chiu (2009). The internal consistency coefficients (Cronbach's
Alpha) for their original queslionnaires were between .75 and .87. The
questionnaire was administrated to both LAS students and their mentors.

o

It can be concluded that the museum science programs is helpful to promote
science learning for both LAS students and mentors. Also, throughout the
programs, students have opportunities to see, to handle, to do, and to discuss.
Schoal science teachers are suggested to use resources in science museums to
help students learn science.




