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ABSTARCT

This study aims to develop a prototype of a mechanical scientific literacy instrument for vocational students on the
competence of construction technology and property expertise. The type of research used in this research is the Research
and Development method (R&D). This research was conducted from January to February 2020. Based on expert
judgment, this scientific literacy instrument can be said to be fit for use both in content and construction.
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1. INTRODUCTION

Literacy among Vocational High School (SMK)
students is important to note as a form of responsibility
for the advancement of vocational education. OECD
Survey 5 The last period shows very low literacy skills
of students [1]. The latest OECD results for 2018 were
to take a sample of junior high school students. This
means that between years, students are at the NEXT
level, especially SMK. This apprehensive condition is
certainly a challenge for vocational education.
Therefore, it is necessary to build a measurement
system and pattern to detect the literacy skills of
students who enter the next level. [2]. This is necessary
for the appropriate action and treatment of the target
and according to the student's circumstances in general

3].

The problem of arranging and developing
instruments is that they must be able to build concepts
and indicators that have good reliability [4]-[6]. As is
well known, the reference and conceptual standards
differ in each country in measuring their abilities, skills,
competencies, and professions [7]-[9]. Scientific
literacy is one of the main components that underlie
competency in engineering-based SMKs, especially in
construction and property expertise programs. In
addition, to improve language skills, scientific literacy
is also closely related to the functional use of
technology [10], [11] and to give attention to the living

environment [12], [13]. Such an important coverage
considering the focus of SMK focused on the applied
domain, functional [14], [15] Moreover, there are not
many researchers who pay particular attention to the
science literacy of this vocational field.

To determine the progress of learning scientific
literacy, vocational school students need a reference or
benchmark to be able to know the progress obtained
from each process carried out [16], [17]. As outlined
above, it takes concepts, indicators and instruments so
that these capabilities can be measured clearly, reliably
and consistently [18]-[21]. Therefore, the science
concept referred to by science literacy vocational
students refers to subjects closely related to science,
namely mechanical engineering, where the material is
derived from physics and chemistry science [22]-[24]
On the previous level (SMP).

Science literacy can be interpreted from two large
viewpoints that all refer to science education experts.
The first view is more scientific and focused on science
as a subject, thus placing science as an institution with
language as the presenter in the formation of science
literacy [25]. The second view sees science literacy as
a functional science with a heavy point in the
achievement of science objectives. That is, science can
"infiltrate" the various joints of everyday life, from the
life of individuals, families to the world, and the
surrounding environment [26]. Both views on science
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literacy are not contradictory, instead of strengthening
each other. It can be seen clearly in the realm of
vocational education, where mechanics as a science
should be able to integrate with the subjects of concrete
construction, steel, roads, and bridges [27], [28]. They
then produce real work that is the purpose of the Skills
program in SMK building construction both in the form
of drawings, planning and construction products.

The difference in the combination of literacy that
refers to "written reading material™ and which refers to
the ability to read the situation and the current condition
of the experts to be interesting when handed down on
the realm of SMK. As well as the view of science as
science and scientific view as a way of achieving life
objectives [29] No less complicated when entering the
realm of vocational education. Education focused on
functional and applied work is proper to focus on
human development attention based on science and
technology [30]. That is, the two views have become a
whole unity if we talk about vocational education or
vocational in Indonesia.

Science literacy is not only related to reading,
writing, and communicating about science [31].
Moreover, science literacy is the basis of critical
thinking skills [32] and decision making [33]. Science
literacy consists of content knowledge, understanding
of scientific practices and understanding of science as a
social process [34]-[36].

Scientific literacy is not only overly discussed at the
individual level but also at the group and community
level. Therefore, this study is limited to the level of the
individual concerned. Individual discussions will be
focused on vocational students' scientific literacy which
consists of material, context, and process [37], [38].
The scope of the material covered is to implement and
analyses the conceptual knowledge of structural
elements, design and, load on the expertise competence
of building information modeling (DPIB) [39].

2. METHOD

The method used in this research is the development
of instruments that refer to The Borg and Galls’s model
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[40]. The stages of research that has been prepared the
five stages should be described, However, this research
is limited only to the preparation of a prototype to be
validated by experts in the field of engineering
mechanics instruments. The grid and grain was
developed referring to the 2016 spectrum of vocational
skills for DPIB expertise issued by the Ministry of
Education and Culture (Kemdikbud RI). The data
analysis technique used descriptive statistics and the
Aiken-V consistency test. The measurement criteria for
the prototype of this tool consist of the contents of
mechanical mechanics and test construction in
accordance with the concept of scientific literacy using
a Likert scale (1-5). Descriptive analysis with the
following criteria:

Table 1. Descriptive Product Assessment Criteria (%)

80 — 100 Very Feasible

66 — 79 Feasible

56 — 65 Fairly Feasible
40 -55 Less Feasible

< 40% Not Feasible

3. RESULT & DISCUSSION

The development of this prototype started from the
development of the instrument grid with material taken
from the competency of SMK Year 2016 DPIB
competence, understanding of structural elements,
understanding the style of the building structure,
influencing factors affecting the building structure
based on design criteria, analyzing the style on simple
frame construction, analyzing the inner styles on simple
beam construction and analyzing the balance of style on
simple beam.

Furthermore, the material was developed by
elaborating the dimensions of science literature
consisting of content, context and process. The
arrangement of the lattice also pays attention to the
domain aspects of cognitive implementation (C3),
analysis/Synthesis (C4) and Evaluation (C5) with a
focus on the dimension of conceptual knowledge in the
preparation of its instrument. The instrumentation grids
are as table 2 follows:

Table 2. Instrument Grids Science literate mechanics Engineering SMK DPIB

. . . . Item
No. Science Literacy Indicators ‘ Sub Indicators Number
Identifying Valid Scientific arguments 14
1 Recognizing and analyzing the use of
research methods Evaluating the validity of a knowledge source 5.8
Evaluating the use of scientific information 10, 13
o ) . ] Analyzing graphical data representation 3,6
5 Ozgandlzmgl ana!¥zm% and interpreting data | |nterpret the data graphically 7,12
related to scientific information Solve problems using quantitative abilities 16,17
3 scientific knowledge appropriately 2911
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Explain the phenomenon scientifically,
namely, to recognize, provide, and evaluate
explanations about various natural
phenomena and technologies

Make predictions/give reasons appropriately

) Item
Produce a model/picture that is describing 15,14
18,19

The grid above is a result of the elaboration of
material mechanics, the cognitive sphere, and
knowledge that is further developed based on the
concept of science literacy. Based on the grid above,

then the composition of the instrument is done
following the concept of science literacy techniques
mechanics. One form of grain developed as follows:
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Figure 1 Form of grain
Above you can see a simple house structure image. Question:

One of the most important parts of the building above
is the easel. The truss frame construction is a frame
arrangement that functions to support the weight of the
roof including its own weight and at the same time can
give shape to the roof. The truss frame is the main
support for the roof structure. This structure is included
in the classification of the frame structure (truss).
Generally, the horses are made of wood, bamboo, steel
and reinforced concrete. Basically, the frame
construction consists of a series of rods that always
form a triangle. Taking into account the weight of the
roof as well as the material and shape of the cover, the
frame construction will be different from one another,
however, each frame arrangement must be a single solid
form that can later support the work. load without
changing.

Figure 1 shows the red lines, the red lines are parts
of the horses which consist of (A) Gording or stance
legs; (B) is called a push beam which serves to prevent
flexing of the stance's legs; (C) It is called a flexible
beam or pull rod which functions to prevent the legs of
the horses from moving and part (D) is called a hanger
which functions to prevent a drop in the pull rod.

1. In Figure 1, what would happen if parts B, C and D
were removed?

A. The stance's legs will drop and move sideways
and press against the wall

B. The stances will rise under the pressure from the
wall

C. The stance's feet will move inward and lose their
support

D. The horses will become stronger

2. In the structure of the easel. The larger the stretch of
the house the greater the possibility of the easel's legs
flexing.

The overall science literacy instrument is a 19-grain
technique that is then validated by 3 experts in the field
of mechanical content and 3 experts in the field of
Science literacy instrument construction [42]. As has
been recomposed above, that this validation uses a scale
of consent from experts covering 5 ranges (Likert). The
results are as follows:
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Table 3. Content expert validation results and test grain construction (%)
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. Percentage

InelEear Content Construction
Recognizing and analyzing the use of research methods 88,89 75,56
Organizing, analyzing and interpreting data related to scientific
infgrmatio% yemn i ? 91,11 81,11
Explain the phenomenon scientifically, namely, to recognize, provide,
and evaluate explanations about various natural phenomena and 90,48 78,09
technologies
Total 90,16 78,25

Based on expert validation results, it can be
explained that for indicators recognizing and analyzing
the use of research methods obtained average
mechanics material score of 88.89% in highly viable
categories and from the construction side of grain
literacy of 75, 56% in eligible categories. In organizing
indicators, analyzing and interpreting data related to
scientific information is obtained an average score of
91.11% for the material and 81.11% for literacy
construction which both belong to very decent
categories. The indicator explains the scientific
phenomenon, namely recognizing, providing, and
evaluating explanations of various natural phenomena
and technology gained an average score of 90.84%
which is very decent for engineering mechanics
material and 78.09% for science literacy construction in
decent categories. These results indicate both material

and science literacy construction, this prototype can be
categorized worthy.

If all expert assessments are analyzed descriptively,
the results will not be much different. An average score
of 90.16% which is very well worth reviewing of the
mechanics material and an average score of 78.25% that
deserves the second science literacy item construction
is still in the decent category. That is, the whole item
can be said to be worth using to measure science
literacy techniques of mechanics.

To measure the consistency made by all three
experts, further analysis is required using Aiken-V. The
results of each expert validation both the material
mechanics and the construction of science literacy
items can be presented as follow

Table 4. Results of the analysis of Aiken-V material expert and the construction of Science literacy

Indicator

Aiken-V
Grain
Construction

Material of
Mechanic

Recognizing and analyzing the use of research methods 0,861 0,694
Organizing, analyzing and interpreting data related to scientific

information 0,889 0,764
Explain the phenomenon scientifically, namely, to recognize, provide, and

evaluate explanations about various natural phenomena and

technologies 0,881 0,726
Total 0,877 0,728

Calculations in the coefficient of Aiken V can be
interpreted as a consistent awarding of the three
validators of an item or an assessed object. As for the
criticism is that the scoring can be said to be consistent
by the validator if the Aiken V coefficient is above
0.600. [43] The table above shows that in measuring the
material in all indicators the validator has a good
consistency because it is all in the can coefficient above
0.600. Similarly, in scoring for the items measuring
indicators of science literacy are reviewed from the
construction of the grain, all of which have a coefficient
above 0.600.

Based on the explanation above, the product that is
a prototype of this instrument can be said to be feasible.
This means that the instrument development phase can
be resumed at a limited scale test that involves the

students of SMK DPIB by the stage of development
research method of Borg & Gall. The test stages on a
limited scale are the conformity and reliability tests of
a product[40] (instrument).

The expert validation of the prototype instruments
of science literacy techniques does produce instruments
that can be said to be worthy of use. However, if it is
further, there are things to be considered in this study,
which is a well-established grain construction score
with material results. The results showed that there are
still some things that need to be fixed in the Science
Literacy test item of this technique. Construction tests
have a position that is not less important compared to
the test material. Error in the destruction of the test, it
will impact the measurement instability made even not
a possible error in measurement [44].
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