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Abstract: This study aims to improve inter-intrapersonal intelligence chemistry student teachers who have internalized java culture
through the implementation of elektrometri learning based inquiry laboratory activities. Quasi experimental design with pretest-posttest
control group used in this study and difference between front-end tests are assumed to be effect of treatment. Subjects were 35 students
as control class and 29 students experimental class from Chemistry Education Department, Science and Mathematics Faculty, State
University of Semarang who contracted Instruments Analytical Chemistry Practicum subject on academic year 2010/2011. Javanese
cultural internalization measured by descriptive from completed questionnaires, inter-intrapersonal intelligence measured by quantized
observations with rubric, while concept understanding measured by narrative form tests. Increased of concepts mastery analyzed by t-
test. Measurement observation result of inter-intrapersonal intelligence was determining total score then compared % increase for each
indicator. The results showed that implementation of learning based inquiry laboratory activities elektromeri material on chemistry
student teachers can improve inter-intrapersonal intelligence and student concepts mastery. Javanese culture internalization contributes

positively to increased inter-intrapersonal intelligence.
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1. Introduction

Javanese cultural values have evolved over the years has
been internalized in javanese and javanese work culture, so
that being human who resilient or hard work, patience, can
work together, not arrogant, and makes javanese can live and
be accepted in a variety cultural environments. (Wardani,
2011), from preliminary study revealed that 97% of student
teachers still recognize and preserve Javanese culture in life.
This condition more or less affecting work culture and
mindset chemistry student teachers.

All students who observed in preliminary studies, still feel
that culture values such as santoso agawe pillars, mutual
cooperation and ojo dumeh there in daily. Therefore this
value very supportive in working groups at laboratory, and
potential in improving interpersonal intelligence. Further still
in Wardani (2011) revealed that 91% student teachers
recognize that nastiti cultural values, ngati-ati, tenacious
work culture, patient, diligent, honest, and cultural alon-alon
waton kelakon, still alive in their daily and very potential in
developing intrapersonal intelligence.

In addition to above life principle, some Javanese cultural
heritage associated with technology element, knowledge and
scientific process. Kris heritage manufacturing and puppet
closely related to technology culture element, equipment and
knowledge, which in education relates among other with
chemical processes. Kris making process dealing with how
to make alloy composition which rustproof, strong malleable
and can be mounted. Meanwhile kris preservation and metal
accessories on puppet closely related to concept and gilding
process, which in chemistry concerned with elektrometri
concepts.

Elektrometri is part of analytical chemistry which in
laboratory activity always associated with an electrolyte
solution, electrode, electrochemical cell and an electric
current. Elektrometri practicum, as well as other lab
practicum related to quantitative analysis, always associated
with thoroughness, accuracy, and good cooperation within
group. Scientific attitude is a Javanese cultural values that
need to be developed that is associated with Nastiti ngati-ati
and mutual cooperation.

As part of educational process, chemistry teachers should be
able to capture these cultural elements to be accommodated
in learning, thus chemical knowledge acquisition process
always see cultural elements from various aspects such as
that delivered by Suastra (2005) and Baker (1995), that
learning will be more easily understood when teachers pay
attention to students' culture. Therefore, chemistry teacher
candidates need to acquire experience in learning process as
a way learning that can accommodate the needs of cultural
internalization.

Practicum implementation at Lembaga Pendidikan Tenaga
Kependidikan (LPTK) especially also in other universities
generally carried out by manual verification models that are
prescribed, thus providing less opportunity to investigate and
develop creativity suboptimal (Corebama, 1999). Chemistry
practicum problem including analytical chemistry with
manual verification also catch attention the researchers such
as Eggleston and Leonard (McComas, 2005); Pasha (2006);
Adami (2006), and Amarasiriwardena (2007). The
researchers argue that practicum learning outcomes should
be in addition to increasing concept understanding, and
develop basic skills to experiment, also develop problem-
solving skills with cultural observance.

From the preliminary study (Wardani, 2012) revealed that
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practicum learning outcome of instrument analytical
chemistry at chemistry education department FMIPA
UNNES apparently only managed to increase basic skills
development to carry out experiments. Practicum with
implementation pattern that continues today does not give
students opportunities to identify problems, elaborating
information, work together in groups to decide and evaluate
procedures to be used, data analyze and presented in small
groups and classes. These indicators are part of inter-
intrapersonal skills (Cacciotore, 2009 and Lazear, 2004).
These indicators also reflected javanese culture actualization.

Laboratory activities including elektrometri practicum, as
listed in the core curriculum point of instruments analysis
chemistry practicum, expected to develop chemical concepts
by leveraging technology and art, as well as using chemical
equipment in developing elektrometri concept. The second
point suggests that elektrometri basic concept development
can be achieved through laboratory activities are well
planned. Well planned practicum should refer to analytic
basic capabilities including electroanalytical to be possessed
by student teachers. Basic skill which should have an
electroanalytical basic concept understanding, analysis
techniques and analysis application to the samples. In
addition with understanding who is student are expected to
complete  problems associated elekrometri  analysis
techniques with inquiry stage.

Learning Based Inquiry Laboratory highly recommended for
use in laboratory activities to provide a challenging learning
environment, encourage students to ask questions, able to
overcome the fear of doing wrong as well as provide an
opportunity to take initiative in task addressing and
teamwork (Tan, 2004). All activities are included in the
interpersonal activity. By the time students solve a problem
in learning based laboratory inquiry activities, then students
should strive to plan, evaluate, and manage the strategy used,
according to which all three Brawn (in Marzano, 1988) and
Lazear (2004), included in the intrapersonal activity.

This study is intended to learning model implementation of
instrument analytical laboratory practicum based laboratory
activity are predicted to increase student teachers inter-
intrapersonal intelligence who have internalized javanese
work culture, with hopes to contribute in quality improving
the chemistry teacher candidates and learning process
quality.  Inter-intrapersonal intelligence  development
prospective teachers with Javanese culture internalization
through practicum seen potential to do because about 80%
chemical science lectures at LPTK with practicum and 100%
of students still recognize Javanese culture in their life.

2. Method

This study was designed with R and D method, where the
preliminary study performed various studies related
literature, current curriculum, and javanese culture elements.
The next stage possible lecturing program expansion based
laboratory inquiry on electrochemistry subject. This design
reflects the strategy to develop inter-intrapersonal skills
based javanese culture internalization.

Furthermore, after testing and revision, the draft then
implemented in a real learning at classroom. Subjects were
35 students control group and 29 experimental group. All of
practicum students Instruments Analytical Chemistry on
2010/2011. Experimental class was treated form of learning
based problem, whereas learning in the control class is
practicum at laboratory with standard practicum procedure.
The study was conducted at Chemistry Department FMIPA
one of state LPTK at Central Java.

Instrument to reveal inter-intrapersonal intelligence and
javanese work culture is questionnaires and unstructured
interviews. Concept understanding also measured by
narrative form tests. Improved concept understanding
analyzed by normalized gain comparison (N-gain) between
experimental group and control group, both for overall and
for upper and lower class category, whereas observation and
interviews were descriptively analyzed. Student response to
learning application of problems based on practicum lectures
Instruments  Analytical Chemistry captured through
questionnaires..

3. Result and Discussion

Based on the results study various literature, javanese

culture, as well as concepts related elektrometri, lectures

planned emphasis on problem solving, and refers to javanese

culture internalization. Lectures measures adapted from

Pasha (2006), Adami (2006), and Cacciotore (2009). Class

begins with a lecture contract, followed by:

(1) student orientation to the problem, pretest, and fill out
the questionnaire

(2) student organizing for learning

(3) guide the inquiry group

(4) presents the results of research projects

(5) analyze and evaluate the problem solving process

(6) students filled out questionnaires, and posttest.

Inter-Intrapersonal Skill

The results showed that basically javanese culture
internalization has occurred on student life. Nevertheless
internalization during lecturing continuously as material
context. Internalization process is embodied in lecture based
problem can improve inter-intrapersonal skills. Increase
intrapersonal intelligence on each indicator on the
experimental class in Figure 1.

Overall, experimental class has scored higher than control
class with highest increase on metacognition indicators.
Achievement possible because on inquiry stage the students
are given a problem to solve, resolve issues when designing
experiments ranging from students already trained for
appropriate resources and consider such a move is
appropriate or not. Similarly, at the trial was designed. In
contrast, the lowest achievement on emotional processing
indicators occurs due to train feeling that can be fused with
problem solved is more difficult.

When implementation, students were asked to identify
problem for make design experiments. Similarly, students
are required to search journal references to support theory on
experimental design will be made. On the steps necessary
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willingness to seek a referral, self perseverance, and
patience, which essentially this activity students develop
intrapersonal intelligence. The results showed an increase in
both overall intrapersonal intelligence as well as on each
indicator. Result differences occured between control class
and experiments class. Acquisition of experimental class
scores were significantly higher than control class. The
highest increase occurred in metacognition indicator.

At the inquiry stage, students are given a problem to be
solved. When solve the problems ranging from making
proposals, students will apply their understanding about
various things from various information that has been
collected as theory study and laboratory work procedures. In
this step metacognition indicators will evolve, because
thought of a step in the experimental design was appropriate
or not. Similarly, at the trial was designed. Report writing
and results presentation also have a great opportunity to be
able to develop metacognition indicators. This is in
accordance with Kipnis opinion (2007) and Cacciatore
(2009), which states practicum learning based nquiry can
improve student metacognition. Similarly Haryani (2011)
express based on his research, that learning begins with a
problem solving can improve student metacognition.

Inquiry stage in learning starts from identifying the problem
to be created experiment design. Training activities from a
variety of sources to identify problems, then determine
which issues will be raised in the group, an activity to build
self identity. Amarasiriwardena (2007) stated that based on
his research, that project based learning will increase the
student in recognizing problem from knowledge acquired in
the classroom. Similarly, Nugent and Kunt, (2008) and
Wiyanto (2005) stated inquiry-based learning will improve
students ability to identify problems.

Emotional indicators processing exercised involves feelings
in order to consolidate with the problem. In the meantime,
practice developing research data into a new invention to
develop self reflection activities. On the exercise for a few
journals that can be used as basis theory, the effort required
earnest and heartfelt. This step also developing javanese
culture of alon-alon waton kelakon and diligently.

Although still high category in achievement, values indicator
clarification also growing in inquiry proceedings of which at
the time gave a description about choice of basic theory from
experimental design chosen by each group. But it is quite
difficult part so the result is low classified.

Improved interpersonal intelligence of each indicator from
experiments class compared with control class shown in
Figure 2. Experimental class scored more higher than control
class. The highest increase on the indicator giving feedback,
while the lowest is in team building. At the inquiry stage,
students are given a problem to be solved. At the time of
solving problems ranging from planning an experiment,
experiment until a report, students are trained regularly to
discuss, receive input friends and modified to suit yourself.
In this chain of events, Giving feedback is being exercised.
How members of the group contribute for developing
activities are part of team building.

Cacciotore (2009), Lazear (2004) and Kipnis (2007) found
that practicum learning based inquiry can improve student
metacognition and develop teamwork. Further submitted that

means also improve interpersonal intelligence. This is a form
of javanese culture internalization agawe santosa pillars. The
results further showed a positive correlation between
javanese culture with inquiry activities.

To the state before lecture, both students in experimental
class and control class alike have had a javanese culture base
and used as a support practicum lectures. But the
experimental class that implement problem based inquiry
activities, turns out to be more intensive cultural
internalization woke up, resulting in a higher awareness of
culture as indicated by a significant difference based on the
results of testing with t-test.

The Increasing of Conceptual understand

Improved inter-intrapersonal skills turned out to have an
impact on increasing student concepts mastery. T test results
showed that increasing concepts mastery (from pre to
posttest) experimental group greater than control group and
significantly differed. The difference can be seen in Figure 3.
Nevertheless, an increase in both groups was in moderate
category (< 30% N-gain < 70).

Based on interviews and observations to experimental class
student activities, revealed that student apparently too
preoccupied with his research activities, so rather forget
concept mastery. According to students, takes the stage as
concepts review related to practicum after practicum
activities completed.

Student Responds

Generally student has positive respond to developed lectures
model. 70.7% students were very pleased with the lectures
strategy implementation, 16.6% said happy while the
remaining states disagree. Students does not agree on the
strategy adopted for the course must often consult with
faculty, so it takes out the lecture schedule. However,
students felt had fun doing research and hopes to be applied
to other practicum, as well as experience in elektrometri
learning based inquiry laboratory activities very useful for
later school learning developing.

Effective communication is an important part that should be
developed in learning for prospective teachers, because this
capability needs to have teachers in exercising his profession
function. In this case the teacher plays an important role to
be occurrence of communication in education field, which in
narrow scale was learning in the class. Lowest achievement
problem formulate as well as students not used to problem
formulate, allegedly opportunity to problem formulate only
in step proposal writing. Minority students who are less avail
the facility of direct communication with faculty is a
challenge for lecturer to find another strategy. One of the
main suggestion is open an online learning service.

4. Conclusion

Based on the research can be concluded that elektrometri
lectures based inquiry laboratory activities can build student
inter-intrapersonal skills. The development of this capability
supported by javanese culture internalization process as
alon-alon waton kelakon, nastiti ngati-ati, tenacious, diligent,
patient, honest (for intrapersonal skills) and santosa agawe
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harmonious culture, mutual assistance, ojo dumeh (for
interpersonal skills).

Development of inter-intrapersonal skills has contributed to
increased student concept mastery, which significantly
shows the acquisition difference between experimental
group (innovative model applying) and control group (group
practicum models without inquiry). Minority students still
feel that used these strategies constrained time to consults.
Efforts that can be implemented to overcome this is by
online consulting services.

References
[1] Adami, G.A. “New Project-Based Lab for
Undergraduate ~ Environmental —and  Analytical

Cemistry”. Journal of Chemical Education. Vol 83 No 2.
Februari 2006.

[2] Akinoglu, O and Ozkardes Tandogan. “Effects of
Problem-Based Active Learning in Science Education
on Students’ Academic Achievement, Attitude and
Concept Learning”. Eurasia Journal of Mathematics,
Science & Technologi Education, 2007. 3 (1), 71-81.
2008.

[3] Amarasiriwardena, D. “Teaching Analytical Atomic
Spectroscopy Advances In An Environmental Chemistry
Class Using A Project-Based Laboratory Approach:
Investigation Of Lead And Arsenic Distributions In A
Lead Arsenate Contaminated Apple Orchard. ABCS of
Teaching Analytical Science”. 2007.

[4] Anderson, L.W, & Krathwol, D.R. (eds). Taxonomy for
Learning Teaching and Assessing. A Revision of
Bloom’s Taxonomy of Educational Objectives”. New
York: Addison Wesley Longman, Inc. 2001.

[5] Barrows, H. S. (1988). The Tutorial Process.
Springfield: Southern Illinois University School of
Medicine.

[6] Cooper, M. Santiago, S. “Design and Validation of an
Instrument to Assess Metacognitive Skillfulness”.
Journal of Chemichal Education. Vol. 86 No. 2
February 2008. www.JJCE.DivCHED.org. 2008.

[7] Costa, A.L. (ed). “Developing Minds, A Resource Book
for Teaching Thinking”. Alexandria;: ASCD. 1985.

[8] Cacciatore,K.L. “Incrementally Approaching an Inquiry
Lab.Curriculum: Can Changing a Single Laboratory
Experiment Improve Student Performance in General
Chemistry”. Chemical Education Research.Vol.86 No 4.
20009.

[9] Haryani, S. “Analisis Kelemahan Eksplanasi Mahasiswa
dan Kaitannya dengan Pengembangan Metakognisi
dalam Praktikum Kimia Analitik Instrumen”. Presented
Paper at UNS. 20009.

[10]Hodson, D. *“Practical Work and Scool Science.
Exsploring Some Directons for Change”. International
Journal of Science Education. (11) 541-543). 1996.

[11]Hollingworth, R. dan McLoughlin. “The Development
of Metacognitive Skills among First Year Science
Students”. http://www.fyhe.Qut.edu.au./FYHE-
Previous/Papers/HollingworthPaper.doc. 2002.

[12] Livingston, J.A. “Metacognition: An Overview”. State
University of New York at Buffalo. Unpublished
manuscript. 1997.

[13]Marzano, R.J; Brandt, R.S; Hughes, C.S; Jones, B.F;
Presseisen, B.Z; Rankin, S.C; Suhor. “Dimensions of

Thinking: Framework for Curriculum and Instruction”.
CUSA: ASCD. 1988.

[14]McGregor, D. “Developing Thinking; Developing
Learning: A Guide to Thinking Skills in Education”.
Berkshire: Open University Press. 2007.

[15] McDermott. “A Perspective on Teacher Preparation in
Physics and Other Sciences”. American Journal of
Physics. Vol 58 No.8. 1990.

[16] Kolmos, A., Kuru, S., Hansen, H., Eskil, T., L., Fink, F.,
de Graaff, E., Wolff, J. U., & Soylu. “A. Problem-based
Learning. [Online]”. (2008.

[17]Pasha, J.A. “ A Procedural Problem in Laboratory
Teachig: Experiment and Expla-nation, or Vice-versa?”.
Journal of Chemical Education: Vol 83 No 1. January
2006.

[18]Purwadi. “Babad Tanah Jawa, Menelusuri sejarah
Kejayaan Kehidupan Jawa Kuno”. Panji Pustaka
Yogyakarta. 2006.

[19]Ram, P., Ram, A., & Spragur, C. “From Student Learner
to Professional Learner: Training for Lifelong Learning
through Online PBL".
http://gatech.academia.edu/ARam/Papers/21865/From-
Student-Learner-To-Professional-Learner--Training-
For-Lifelong-Learning-Through-On-Line-PBL. 13 Juni
20009.

[20] Ruseffendi. H.E.T. “Statistika Dasar untuk Penelitian
Pendidikan”. Bandung: IKIP Press. 1998

[21]Samford  .edu.  “Problem  Based
http://www.samford.edu/pbl/ April 2007.

[22] Schraw, G. Dan Moshman, D. “Metacognitive Theories.
Educational Psychology”. Departement of Educational
Psychology. Paper and Publications 1995.

[23] Savery, J. R. & Duffy, T., M. “Problem-Based Learning:
An Instructional Model and Its Constructivist
Framework”. Constructivist Learning Environments.
135-148. 1991.

[24]Tan, O.S. “Enhanching Thinking Problem Based
Learning Approached”. Singapura: Thomson. 2004.

[25] Weinert, F.E dan Kluwe, R.E. *“Metacognition,
Motivation, and Understanding”. London: Lawrence
Erbaum Associates. 1987.

[26]Winn, W & Snyder, D. “Metacognition. Graduate
Student”. SDSU  Department of  Educational
Technology. 1998.

[27]Wardani,S. “Potensi Budaya Jawa dalam Meningkatkan
Multiple Intelligence Mahasiswa Calon Guru Kimia”.
UNS: Makalah Seminar Nasional Kimia, 8 oktober
2011.

[28] Wardani,S. “Analisis Kelemahan Eksplanasi Mahasiswa
Kaitannya dengan budaya kerja dan Pengembangan
perkuliahan Elektrometri di aboratorium”. Makalah
seminar Nasional HKI ke3, 10 maret 2012.

[29] Wiyanto. “Pengembangan Kemampuan Merancang dan
Melaksanakan Kegiatan Laboratorium Fisika Berbasis
Inkuiri Bagi Calon Guru”. Disertasi Doktor at SPs UPI
Bandung. 2005.

Author Profile

Sri Wardani is a candidate doctor on Chemistry
Education of graduate school-Indonesia University of
Education. She is now a lecturer in State University of
Semarang (UNNES)-Indonesia. Her Expertise is in
teaching-learning on chemistry. Her recent research is

Learning”.

Volume 2 Issue 5, May 2013

Www.ijsr.net

420



International Journal of Science and Research (1JSR), India Online ISSN: 2319-7064

in developing models of teaching chemistry, especially with
practical problem based learning.

Asep Kadarohman, Professor on Organic Chemistry
with the expertise in essentials oil. He also involve in
some research on chemistry education. He is now a
lecturer of Graduate School and chemistry education
Department of Science and Mathematics Faculty —
Indonesia University of Education since 1986.

Buchari, Professor on Analytical chemistry with the
expertise in speciation and separation chemistry. He is
now a lecturer of Chemistry Department- Science and
Mathematics Faculty of Bandung Technology Institute.
He has been involving in chemical education research
since 2005 and had supervised some graduate students of chemistry
education

Anna Permanasari, Professor on analytical
chemistry, a lecturer in chemistry education
Department of Science and Mathematics Faculty —
Indonesia University of Education since 1983. Since

N she do her research in adsorbent for organic and
inorganic residues, she also involve in science educational research.
Some doctorate students of science education program of graduate
school were under her supervision. The field of research in
education is on science literacy.

Figure Legend

Figure 1. The percentage of every indicators of Intrapersonal skill
at control and experimental classes.

Figure 2. Interpersonal intelligence indicator score between the
experimental class and the control classes.

Figure 3. The average of pretest, posttest, and % N-gain of the
experimental and control classes.
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