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SO HIGHLIGHTS

There is a need to increase the number of science, technology, engineering and mathematics
(STEM) graduates to aid in Philippine national development.

Grades 7 to 10 students can be attracted to a STEM career path after exposure to in-school
interactive science apparatuses, which can be locally adapted.

The increase in interest level to pursue a STEM career can happen to all students, whether or
not they intend to follow a STEM career path in the first place.

Junior high schools may consider conducting school-wide interactive exhibits where students
can manipulate or interact with science apparatuses.

=X INTRODUCTION

Developing countries such as the Philippines need to have a citizenry that is knowledgeable and
competent along science, technology, engineering, and mathematics (STEM) (ISTIC 2015). One instrument
for technology-driven development and global competitiveness is higher education (Licuanan 2015).

In 2015, of a total of 3.56 million higher
education students, only around 11.2% (0.4 million)
were enrolled in the Engineering and Technology
discipline in the Philippines (Licuanan 2015). This
proportion is reflected by the enrollment of the first
batch of Grade 11 students in the K-12 program,
implemented in the Philippines only starting
schoolyear 2016-17: nationwide, only 14.86% (228,046
out of a total of 1,534,594) were enrolled in the STEM
track (DepEd-CAR 2016). These numbers are low
compared to the OECD average of 25% (OECD
2016) for new entrants to science and engineering.

For the same schoolyear, however, there are
some variations at different administrative levels.

For example, in the Cordillera Administrative
Region, grade 11 STEM enrollees comprise around
22% (5,975 of 26,907) of the total; in Benguet
province, the proportion is lower at 17.46%
(911/5218). At Benguet State University, it is a
relatively high, 29.32% (78/266) (DepEd-CAR 2016).

Generally, this situation indicates the need
for a greater number of students to enroll in and
ideally to complete STEM bachelor degrees so that
the Philippines can have a ‘highly skilled and globally
competitive S&T human resources in support of the
national S&T programs’ (DOST 2016). This study
presents the value of using in-school interactive science
exhibits in attracting students to pursue a stem career.

All opinions, findings, conclusions and recommendations expressed in this memo are those of the authors, not necessarily of Benguet State University.
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=5), FINDINGS

The study involved a one-shot design, where 95 Benguet State University junior high
school students (comprising 20% of the school population) received treatment and were
subsequently measured. Forty-eight of these students intended to pursue a STEM career
path, while 47 planned to have non-STEM careers. The treatment was exposure to interactive
science apparatuses, which students directly manipulated with minimal supervision, during
a school Science Week celebration. As they left the exhibit area, participants answered the
question: ‘On a scale of 1 to 5, with 5 the highest level, to what extent did your experience
with the physics apparatuses increase your interest to pursue a STEM career path?’

Great increase in level of interest to pursue a STEM career path

Results show that the junior high school students had a great
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Conduct School-Wide Interactive Science Exhibits in Junior High Schools

The result that students had a great increase in interest level to pursue a STEM career after
theirexposuretointeractive scienceapparatuses, whether or nottheyintended to followa STEM
career path in the first place, is corroborated by various studies (Dabney et al. 2012, Lyons et
al. 2012, REG 2011, Lyons and Quinn 2010, Moore 2006, Garnett 2002, Moran-Zerda 2001).

Worth noting is that the increase in
interest occurred even if students did not
go out to visit interactive exhibits such
as the Philippine Science Centrum (PSC
2012) or traveling science centrums (DOST
CALABARZON 2010). The advantages of
having in-school interactive science exhibits
are a) students and school authorities

need not worry about expenses and safety
concerns; b) students can return to the
exhibit with friends or classmates, who, in
turn, might gain more interest in STEM; ¢)
a wider range of students can be engaged
by school science (Lyons and Quinn 2010);
d) teachers and students can be inspired to
develop their own apparatuses (UP NISMED

1.510).
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2003); e) students can see science learning
as more interesting, enjoyable, practical, and
personally relevant (Lyons and Quinn 2010);
and f) research can be conducted easily: for
example, developers can try out apparatuses
to evaluate effectiveness, durability, etc. (Ibe
and Ogena 2005); participants can propose
other apparatuses; longitudinal research can
be done to determine if students actually
pursued a STEM career path; and, if the
exhibit is short, studies involving students
who re-visited the exhibit and those who
did not visit it at all can be conducted.

When teachers and students develop
their own apparatuses, the school can create
a collection for demonstration purposes,
which can hold student interest (Wilke and
Straits 2001, McFarland 2005), promote
scientific understanding (Shepardson et al
1994), and improve academic performance
(Lazonder and Ehrenhard 2014, Lubrica
2010, Taraban et al. 2007). Moreover, the
apparatuses can be shared with other schools,
partly addressing the need for a decentralized
system of science centrums to develop
science culture (Nebres and Intal 2005).

Also worth noting is that the apparatuses
displayed were not science centrum-grade.
In fact, except for the large polarizers and
color wheel, most of them were low-cost
and developed locally, like the loop-the-
loop apparatus (Lubrica 2006) and the

pulley systems (Lubrica 2009). Perhaps, this
generated familiarity, making students feel
that the apparatuses were designed for them
(Dawson 2014) and making their experience
more contextualized (Lyons and Quinn 2010).

Pulley Systems
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State universities and colleges (SUCs)
with junior high schools can benefit from
conducting school-wide interactive science
exhibits. These are along instruction,
research, extension, and production.

Instruction: The Bachelor of Secondary
Education program can be strengthened
through the participation of pre-service
teachers and faculty members (as apparatus
developers and as demonstrators) in the
interactive exhibits. Should the SUC offer
senior high school, students in the academic
track (STEM strand) can assist in developing
apparatuses and demonstrating their use; their
involvement canincrease theirinterestin STEM.

Research: Research can readily be
conducted about the effects of exposure
to interactive science exhibits on the
science culture of students, the community,
and other stakeholders. Other studies
can  involve  apparatus  development.

Extension: Students and teachers from
nearby elementary and secondary schools,
including parents (Brookman 2001) and
community members, can be invited to the
interactive exhibits. Apparatuses and results
of research can be shared with other schools.

Production: Apparatuses can be put on
sale to generate income; potential sponsors
can be invited during interactive exhibits.
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CALLTO ACTION

Junior high schools may consider
conducting school-wide interactive
exhibits, possibly during Science
Week celebrations, where students
can manipulate or interact with
locally made science apparatuses
so that students will be attracted
to a career in STEM.

SUCs may consider technically
supporting Junior high schools’
interactive exhibit initiatives.
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