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The 2013 national curriculum in Indonesia has
been seen as the new competency-based
curriculom  with  the  limited  quality
implementation. This curriculum  has not been
well implemented to inculcate character
education and students are not prepared for
global and future competition. It, therefore, needs
other teaching appreaches that can be used to
support student competency for facing the
changing world. One of the promising teaching
approaches called STEM, derived from Science,
Technology, Engieneering, and Mathematics,
has been the focus of educational reform in
United States and has been popular accross the
world (Ha:land 2011; Cortis, 2014; Eskin,
2018).This is an mteg:ﬁted teaching appmﬁches
which provide students Wn.h empham on
integration of science, tect

All findings are then supported by  data
management supported by mathematical
reasoning.

Mobile learning package as defined by Quinn
(2000} is a medel of teaching using Information
Communication Technology. Learning materials
with beautiful visualisation can be accessed by
students every time. This kind of teaching model
help students cope with learning time and
distance problems. All teachology tools are
involved, namely computers, MP3 player,
notebooks, mobile telephone and tablets. Focus
of this mobile learning are on students with their
interaction with portble technology.

The biology topics, ecoystems, require students
to use natural eavironment as the awthentic

mathematics and problem ba_sed Jea.mu:g The
fundamental goal of this approach is to create a
leader for future that can bring a positive change
on the community.

Torlakson (2011) underlined that the integration
of the 4 aspects of learning is necessary, since
students are provided with the real problems and
problem-based teaching. This approach was
considered as a new of model of teaching that
can create a cohesive and active teaching system.
Students are also able to integrate the four
dimentions. A chalenge for science educators is to
create a educational system that can provide

students with connecting skills of knowledge and
ciilic  fNeman  IN1)- Pfaiffer  Tanatonr S

English United States)

A

learning resources. The wuse of natural
i usually take expensive cost and
time. However, this learning package can

overcome this limitations, and students can
maximise the use of learning package every time
that they are in need. Based on this reasoning, this
study was aimed to identify the effectiveness of
the use of STEM mobile learning package on
ecoystem in  providing students with basic
concepts of ecoystem, environmental and
scientific literacies.

METHODS

This research has been conducted in Biology
Department, FMIPA UNNES Semarang from

o Miaosoft
This section must cover backeround, gap analysis, research
urgency, novelty, and stance of this resaerch whether it
cormets, supports, supplements, or debates other previous
studies

- 1 + 100%
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i Abstract Uss English terminology
- This study aims to: develop and test the validity, legibility and effectiveness of STEM Mobile Learning Package
i ecosystems on students’ science and technology Literacy using R & D research desiga. STEM Mobile Learning
5 Package was validated by media experts and material experts. The level of legibility is measured by questionnaire @ prof Amin
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students mvolved i this research were (1) J4 students  accepted by labor market and awarded with better
were ones from biclogy education department and  financial earnings ( Hu & Hibel, 2015)
another 16 was from integrated science departement.
The big diffrence between the low and the highest score CONCLUSION
was caused by the diffrence in Semester Unit System
(SKS) between biology education departement 1. The research conclusion is presented briefly,
The next screening was focused on - the average score narrative and conceptual which describes the
ofpraqu.cumzmd problem exercises among 40 biology research findings and its impacts. Please avoid
education department and natural science department using bulletsThe validity of STEM Moble
students. Finding showed that due to the Manmn Le: Package on Fcosistem could be
‘Whytney test, there was no diffrence between average bm?“:d? fo alida I od
scores (scienceliteracy) among those students, but there obtaine m two expert v toss. t, T
was a diffrence score of technology literacy among very valid category. Hence with some revisions, its
them(asymp sig. 0,00 < 0,05). performance could be better.
2. The legibility level that measured vsing students
Discussion response and Fry graph indicated STEM Moble
Learning Package on ecosystem has a high
What can be learnt from these findings? First, the final Iegibility level
product of the blended i validated and
legibility by three different parties, one media experts
and biology content expert and students. In Indonesia REFERENCES
Lhe_ use of internet for learning has been_ increasing.
This is the reason of why the mobile learning package Anib, E., &Nurhasagah, N. (2016). Legibility
%Wﬂmmﬂd by students b-ghis"“mb“‘jf level of texts i the 2013 curriculum
?n mﬁﬁ;:ﬂp“ﬁﬁ?ﬂgﬂpﬁ’g mv; )attlﬁl?ﬁﬁ package book of 4 grade elementary school
3 years. In terms of ecology content, all validators had using formula fry. JURNAL PGSD
quality of learning thaterial preseated STKIP SUBANG, 1(2), 181-189.
because of the familiarity of the content. .
Ecosystem is the major topic  that many university Bagkati, N., & Annas, F. (2013). 3
teacher are familiar with Second, though the process Betbasis Blended Learning
of study is not completed vet, but there 15 a tendecy that pada  Mata
the nature of STEM teaching approach affect students’ Komputer  (3udi ys:  UNISDA
learning achievement. Many reserch findings has also Lamongan). SISFO Vol4No 5, 4
underlined the similar results. STEM approach
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The Development of STEM Mobile Learning Package Ekosistem

Abstract

This study aims to: develop and test the validity, legibiliry and effectiveness of STEM Mobile Learning Package
ecosystems on studenrs’ science and rechnology liveracy using R & D research design. STEM Mobile Learning
Package was validated by media experrs and maerial experrs. The level of legibiliry is measured by questionnare
throngh the results of a small-scale trial of a Biology studenr class. The effectiveness of the application was
measured in wide-scale test for biology and natural science students. Dara were analyzed using descriptive
«quanitarive, The results showed the the validity on learning package from experts showed valid in 83,6%. Some
Tevisions are needed especially on video aspect which will be better filled with not only text but also voice. Base
on data collected from 47 students who have completely filled 12 statements n questionnaire, about 78,70
smdents stared they could understand the questions very well. Most of students (97,8%) agreed thar the use of
STEM enhanced their science literacy. Percenrage of smdents that agreed on 12 statements ranged from 74,5%
to 100%. Thus those result indicated a high level of legibility Although learning packages can be stdied
independently, certain topics still reguiredto be directly discussed. This learning package is effective on student
scientific literacy ranging from 64.6 to 98.6. While the highest achievement of student technology literacy is 92
with an average of 70.32. This study concludes that STEM Mobile Learning Package Ecosystem has good
validity and legibility, as well as effective on students’ science and technology literacy

Keywords: ecosystem, Mobile Learning, STEM

Abstrak
Penelirian ini berrujuan uark: mengembangkan dan menguji validitas, kererbacaan, dan efekrivitas STEM
Mobile Learning Package ekosi: dan L i i terhadap literasi sains dan teknologi

‘hayati
mahasiswa. Desain venelitian R & D. Validitas STEM Mobile Learning Packaee dilakukan validasi oleh vakar
(United States)
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been seen as the new competency-based to support the learning process. Internet and
curriculom  with  the limited  quality technology usage can overcome limitations on
by implementation. This curricolum has not been learning process such as time and learning
- well implemented to inculcate character education  material Besides, ICT competency is an important
and students are not prepared for global and  skill that should be developed as one of 21% ceatury
future competition. It, therefore, needs other skills. With adequate internet connection and
teaching appreaches that can be vsed to support technology-literate students at Unnes, lecturers

n student competency for facing the changing should utilize those potentials to enhance students o i ft
] world. One of the promising teaching approaches performance. Barokati & Aanas (2013); Chandra I h; “’mﬁg{’m wvith the one listed in the
called STEM, dertved from Science, Technology, & Mills (2014); Fitriyadi (2013); and Yazdi (2012) eeton year it the e [ised in the refrence

Engiencering, and Mathematics, has been the stated that the use of internet and technology in
focus of educational reform in United States and  classroom: 1) help students to obtain and study
~ has been popular accross the world (Harland, learning materials effectively and attractively

i 2011; Cortis, 2014; Eskin, 2018)This is an without limited time, distance, and meetings, 7} o Microsoft
- integrated teaching approaches which provide support lifelong learning. Muhson (2010, Esken et al

& students with emphasis on integration of science, Svdarsana (2018) also explained that internet is a

B technology, engieneering, mathematics and reliable communication media for students and

o problem-based learning. The fundamental goal of teacher.

- this approach is to create a leader for future that Mobile learning package as defined by Quinn

B can bring a positive change on the community. (2000) is a model of teaching using Information

B Torlakson (2011) underlined that the integration of Communication Technology. All technology

- the 4 aspects of learning is necessary, since tools are involved, namely computers, MP3 player,

= students are provided with the real problems and  notebooks, mobile telephone and tablets. Focus of

- problem-based teaching. This approach was this mobile learning are on students with their

N considered as a new of model of teaching that can  interaction with portable technology. As Kozma

o create a cohesive and active teaching system. (2008) stated the use of ICTs encourages learnet-

] Students are also able to integrate the four centered learning; active, exploratory, inquiry-

M dimentions. A chalenge for science educators is to  based learning; collaborative work among learners o Microsoft
- create a educational system that can provide and teachers; and creativity. Thus, students have Missing ot 217
7] students with connecting skills of knowledge and ~ opportunity to enhance their ICT competency.

A skills. (Osman, 2012; Pfeiffer, Ignatov, & The biology topics, ecoystems, require students to

I Poelmans, 2013) mentioned that under STEM use natural environment as the authentic learning Microsoft
il teaching sytem students vse knowledge and skills  resources. The vse of natural environments usvally o Etal

- integratedly. Students can link every dimension of take expensive cost and time. However, this -
| QTEAM and thic i 2 mand indiratae that rmdante  laseninm asslans can avarcama thic limiatinae
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Discussion

‘What can be leamt from these findings? First, the final
product of the blended leaming was validated and
legibility by three different parties, one media experts
andbmlog content expert and students. In Indonesia
the use of internet for learning has been increasing.
This is the reason of why the mobile learning package
was_officially welcomed by students. The number of
students vsing computers (laptop, notebooks) at Unges
cammpus has been increasing significanly during the last
3 years. In terms of ecology content, all validators had
of learning ‘material presented
because of the famﬂjant_, of the content.
Ecosystem is the major topic  that many university
teacher are familiar with Second, though the process
of study is not completed yet, but there is a tendecy that
the nature of STEM teaching approach affect students’
learning achievement. Many reserch findings has also
underlined the similar results. STEM approach
improve students’ knowledge and skills in developing
career (Eskin, et al, 2018). STEM seems to be able to
provide stodents with integrated knowledge and
of authentic problems through both
hands- and mind-on activities. The use of IT can
motivate and satisfy the needs of Net generation
(Eskin, et al, 2018; Metcalf et al., 2008). Third,
change is not a slmple business, it is related to oL‘ner
multi factors responsible forit. Godhaber etal, (2017)
stated the implementation of STEM depends on other
supporting factors, both internal and external ones. The
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2. The legibility level that measured vsing students
tesponse and Fry graph indicated STEM Moble
Learning Package on ecosystem has a high

tegibility level

RN RIS RIS t RIS F PR TR R I L

REFERENCES

Agih, E., &Nurbasanah. N. (2016). Legibility
level of texts in the 2013 curriculum package book
of 4 grade elementary school using formula grafik
fry. JURNAL PGSD STKIP SUBANG, I(2), 181-
189.

Barokati, N., & Annas, F. (2013).
Berbasis Blended Learning pada
Mata i

Kuliah Pemrograman Komputer (i
Kasus: UNISDA Lamongan). SISFO Vol4 No 5,
4

Bybee RW. Advancing STEM education: A 2020
vision. Technology and Engineering Teacher.
2010 Sep 1;70(1):30.

Chandra, V., & Mills, K. A. (2013). Tra.usformmg
the core business Uf teaching and learning in
classrooms through ICT. Technology, Pedagogy
and Education, 24(3), 285-301.

Crtis, T.
Technology,Engineering,

(2014). Science,
And  Mathematics

7

S Find ~
5, Replace
[+ Select~

Editing
118

0:

Sri Ngabekti — a
1 Share I Comments
O F‘ Z Fill and Sign
¥ o] <& Send for Signature
Dictate | Reuse | Templates | _
M= -3 Agreement Status
Voice |Reuse Files| officeatwork | Adobe Acrobat Sign ~
Microsoft
Most of the reforences do not followed the APA Style
witing.
Please revise
Migosoft
Left indented
icrosof
No comma after name
T Focus - 1 + 100%

28°C Berawan




