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Abstract. This study aims to describe the vallidity of PjBL STEAM-based Thematic
Learning Device Material for the Growth and Organism Development for Elementary
School Students. Learning Device developed using the Analysis-Design-Develop-
Implement-Evaluate (DDIE model from McGriff modified by Aldoobie, namely Analysis,
Design, Develop without Implementation and Evaluation (ADDIE). Validity data
obtained from experts and practitioners. The research result on the validity of the
developed device showed that: 1) syllabus 90% (very valid), 2) Lesson Plan 90.35% (very
valid), 3) teaching materials 93 %% (very valid), 4) Worksheet 91% ( very valid), and
learning evaluation 89.39% (very valid). So, thematic learning device oriented to PjBL
STEAM, the material for the growth and organism development of elementary school
students is very valid and feasible to be widely implemented.
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1 Introduction

Currently the world is getting more advanced and developing, especially in the education.
Educational beginners conceptualize the development of 21st century skills-oriented education
and to achieve graduates who are able to compete in the era of the 4th industrial revolution (4IR)
or "industry 4.0" [1][2][3].

In the 21st century skills are not only emphasized or applied at the secondary education
level, but have now been introduced to the primary education level [4][2][5]. One of the
characteristics of this application is the formation of a learning ability and innovation skill [6]
[5]. Another distinctive feature is also shown by the presence of cutting-edge technologies that
merge the physical, digital and biological worlds, which are manifested in a tangible form and
can be utilized by the wider community [3].

Especially in the application of the 2013 curriculum, the term 21st century skills is often
referred to as 4C, namely critical thinking skills, communication, collaboration, creativity and
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innovation [3][2]. The fact is that currently the 4C skills of students in Indonesia are still low
[4] [3]. This is also supported by the Research Program Internationale for Student Assessment
(PISA) in measuring what students know and what students can do or apply with their
knowledge that is included in the 4C skill dimensions from 2000 to 2015, showing the average
score of students' scientific literacy. Indonesia is below the international average (<500).
Therefore, the need to train students' 4C thinking skills from an early age is important in learning
activities [7].

Thematic learning at the elementary school level has the potential to achieve an expected 4C
skill. This is very reasonable because in essence thematic learning reflects holistic problems in
real life that foster power as well as the ability to think critically, creatively and solutions [5].
Through elementary school thematic learning, 4C skills such as communicating and
collaborating can be realized properly [4][5].

Realize the importance of these 4C skills, in elementary school Thematic learning, currently
it leads to an integrated STEAM approach in the fields of Science, Technology, Engineering,
Art and Mathemathic studies [4][2] [5]. This opinion is also supported by the 2013 Curriculum
document that one of the improvements to the Thematic learning that has been developed is the
improvement of STEM or STEAM multidisciplinary learning patterns carried out with the PBL
or PjBL model and strengthening learning patterns that provide growth in 4C abilities [8].

The form of study using STEM and STEAM PjBL learning device is widely used, but with
different variables at the intermediate level that can train students' 4C skills [9][4][3]. Therefore,
there is a need for further research at the basic education level in terms of the validity of STEAM
PjBL-based Thematic learning device for growth and organism development for elementary
schools, so that they can be used more widely to achieve the expected goals.

2 Method

The development model in this study is the ADDIE model, it’s an Analysis (needs analysis
and performance analysis), Design (designing learning device according to objectives), Develop
(making a draft of learning devicce according to the 2013 curriculum, without the
Implementation and Evaluation stages [10][24]. Validation of learning device to experts, it’s
Postgraduate Primary Education lecturers at Universitas Muhammadiyah Purwokerto of
Purwokerto and practitioners, who is elementary school teachers who have implemented
STEAM learning in class from the Wirayuda Cluster, Banyumas Regency [11].

Total Score
P= Maximum Score x 100% [11]
*the total score is obtained from the total calculation of all items of the validation instrument
consisting of aspects (feasibility of content, language, and presentation).

As a guideline decision making on the validity of learning devices the following assessment.



Table 1. Criteria for the Validity of Learning Devices

Percentage (%) Validity Criteria Explanation

85,01 — 100,00 Very Valid Can be used without revision
70,01 — 85,00 Valid Can be used with a little revision
50,01 — 70,00 Less Valid Can be used with multiple revisions
01,00 — 50,00 Invalid Can’t be used and still requires consultation

3 Results and Discussion

The development of STEAM PjBL thematic learning device for the growth and organism
development for elementary schools consists of syllabus, lesson plans, teaching materials,
worksheets and learning evaluation. The following is a display of the learning device design in
Figure 1.
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Fig 1. Display of STEAM PjBL Thematic Learning device Designs for the Growth and Organism
Development for
Elementary Schools

The content of learning device is adjusted to practice 4C skills [12][3], such as the existence
of a PjBL STEAM component in the syllabus, lesson plans, and teaching materials and
worksheet has a Come Think feature which contains material evaluations to practice critical
and creative thinking skills, Let's Think Critically and Creative designing investigative projects
and technology products in the form of making aquaponic and hydroponic in training 4C
students, presenting the results of technology projects to train communication and collaboration
skills.

The Let's Read and Let's Observe features contain material to increase understanding and

encourage students to learn about the growth and organism development as shown in Figure 2.
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Fig 2. Contents of PjBL STEAM-Based Thematic Learning Materials for the Growth and Organism
Development for Elementary Schools



After compiling learning device with signs to practice 4C skills, they were validated by two
experts and two learning practitioners. The following are the validation results of learning
device by learning experts and practitioners in Table 2.

Table 2. Learning Device Validation Result by Experts and Practitioners

No.

arwbdE

The apects that Validators’ Average Rating Average Criteria

are vallidated Expert 1 Expert2  Practionersl Practioners2
Syllabus 89,23% 87,69% 90,77% 92,31% 90% Very valid
Lesson Plans 90% 88,57% 91,43% 91,43% 90,35% Very valid
Learning Materials 93% 92% 94% 93% 93% Very valid
Worksheet 90% 88% 92% 94% 91% Very valid
Learning 86,67 88,89% 88,89% 91,11% 89,39% Very valid
evaluation

Based on information in Table 2 above, it is known that the learning device is very valid
criteria or in other words it can be widely implemented. In general Factors that affect the results
of the validity of learning device become very valid [13][14][15], due to making adjustments:
1) indicators set on the validity instrument, 2) content and theory according to the furmulatio
basis of objectives and in terms of construct between components which are arranged
systematically, and 3) the existence of a form of integration of the PjBL STEAM makes the
positive value of the validator interested in giving an assessment. This opinion is supported by
research [15][16], that in order to obtain good validity results, learning device products must
adjust the criteria in the validator assessment items and pay attention to the complexity of
students' thinking levels and the competence of teachers implementing learning products.

Factors specifically that affect the assessment are very valid in learning devices [3][17][18],
because the making adjusts the Subject Specific Pedagogy (SSP) criteria for STEAM PjBL
learning which has a component in training students' 4C (critical and creative thinking). As
follows:

1) The syllabus contains: a) core competencies by paying attention to the hierarchy disciplines
concept / material difficulties and the relationship between core competencies and basic
competencies, b) basic competencies, ¢) the main material for the growth and organism
development to be developed based on STEAM PjBL by paying attention to physical
development , intellectual, emotional, social and benefits for students and environmental
demands, d) learning experiences that contain learning scenarios in training critical and
creative thinking skills, €) indicators that describe basic competencies, f) types of assessment
using test and non-test forms, and g ) the latest learning resources from relevant books and
articles related to the material on the growth and organism development

2) Lesson Plans contains: a) the formulation of learning objectives is clear, complete, logically
structured encourages students to practice critical and creative thinking skills, b) a clear
description of the material, in accordance with the learning objectives, student characteristics
and scientific development, c) learning scenarios from activities (introduction, core, and
coclusion) in detail, complete and learning steps reflect PjBL STEAM learning, d) learning



3)

4)

steps to optimize the learning media for the surrounding environment according to the
characteristics of PjBL STEAM learning optimally, enabling the formation of critical and
creative thinking skills, €) An explisit learning techniques in learning steps accoriding to
learning objectives f) completeness of lesson plans in procedures and assessment types
according to learning objectives, and g) varied assessment instruments (tests and non-tests).
This good PjBL STEAM RPP makes the initial determinant of students gaining knowledge
as well as skills in independent projects so that they can be useful later in life around them,
therefore a design that really fits the needs of students is needed [19]

The teaching materials include: a) the results of the 2013 Thematic learning curriculum
analysis on the objectives of the material for the growth and organism development which
are packaged in STEAM PjBL-based learning; b) titles that is adjusted to basic competencies
and the main material to be studied, ¢) contents with short, concise, clear, scientific
sentences, and d) various learning resources from relevant books and articles related to the
digestive system material that can enrich the content teaching materials. The special
characteristic of PjBL STEAM teaching materials that may not be found in other teaching
materials is that they are contextual by making explicit various activities that lead to HOTS
(High Order Thinking Skill) thinkers. These characteristics make students more active,
independent and productive in uncovering scientific facts in life.

Evaluation instruments made in worksheets form, critical thinking tests and non-tests in
observation sheets form for creative thinking skills. In the worksheet there is a STEAM
concept that is applied by making products that are useful for daily life as well as the process
of scientific inquiry in every step of the student's activities. The application of the STEAM
concept by making products makes a characteristic that distinguishes it from STEAM-based
worksheets which previously focused on integrating STEM aspects in learning materials,
without any products that can be used in everyday life [22][23][25]. The critical thinking
test by paying attention to the guidelines in accordance with the provisions [7], It is about :
a) not only related to the concept of the curriculum so that it contains a broader concept, b)
contains information in the form of data presentation for students to process, ¢) must make
students able processing science content information. Another characteristic contained in the
critical thinking test is the modification by inserting the application context in the student's
real life which allows for innovation in previous assessments that have never been made by
teachers and previous research related to critical thinking assessment instruments as well as
being expected to be added value as an effort to identify misconceptions about the material.
learning. The observation sheet for creative thinking skills that has been made has adjusted
several general criteria by taking into account external and internal factors that are the impact
of growing student creativity in learning activities as well as the utilization of the school's
local potential.



4 Conclusion

Based on the results and discussion in the description above, the development of STEAM
PjBL thematic learning device for the growth and organism development for elementary schools
is said to be very valid and feasible to be widely implemented.
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