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The new generation of natural science teaching material in elementary school is
the teaching material that utilizes inquiry-based 1ceu‘ningmosl parts of the
tutorial and the provided material. The updating of teaching materials is an activity
that must be carried out by the Universitas Terbuka to assure that the quality is
following the development of science and knowledge. The study aims to test
C()nlelaconstruct, and face validation along with the reliability by the experts
upon the new generation self-directed natural science teaching materials in
elementary schools following the scientific process. The validation process was
conducted through Focus Group Discussion (FGD) in June 2019, which involved
the interaction with the experts on teaching material, device, and media
development. The instruments of teaching material validity are reviewed based on
the content, construct, and face validity by employing Aiken’s formula analysis for
Content Validity Coefficient (CVC). Moreover, the instrument reliability is by
using a One-way ANOVA analysis and Cronbach Alpha formula for Intraclass
Correlation Coefficients (ICC). The results of validity assessment in average are
CVC = 0.8 categorized as high validity and 04 < CVC < 0.8 classified as medium
validity. The level of agreement reliability between experts generates the
significance of p-value > 0.05. Hence there are no significant differences in the
assessment of the experts. The level of the experts' reliability is on average of ICC
= (.8, which is categorized as good.
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764 The New Generation Self-Directed Teaching Materials of ...

INTRODUCTION

Teaching material have various types and qualities. Teaching materials is one of the
material devices in tutorial activity, systematically composed and displays completely of
the competence mastered by the students (McLaren & Kenny, 2015). The function of
teaching materials is critical when helping the tutor to @&fthe tutorial activity. Teaching
material development direction is designed for the students to be able to find the
concepts, procedures, and be able to apply them in solving the given situation (Roy,
Guay, & Valois, 2013; Forsyth, 2014). The contextual presented material is intended to
make the study of material adapted to the learning environment and easily understood by
students. The results of the study show that teaching materials that can improve thinking
skills are also teaching materials that are independent in nature (Hung, Chen, & Huang,
2017). It means that the teaching material can be independently studied because it is
systematic and complete, so it is beneficial in the learning process.

Universitas Terbuka organizes remote education in which the students are separated
from the tutors, and their learning uses various learning resources. Nevertheless, printed
materials are the main learning resources for the students of Universitas Terbuka
(Sadjati, Yuliana, & Suparti, 2017). mmese circumstances, teaching materials are a
substantially crucial learning resource to provide cdum()mll services to the groups of
people who cannot attend face-to-face education. It is held in various forms, modes, and
coverage supported by learning facilities and services as well as assessment systems that
guarantee the quality of the graduates are lc)wing national education standards
(Caswell, Henson, Jensen, & Wiley, 2008). According to Butcher (2015), teaching
materials should have the following characteristics:

(1) self-instructional, students are able to teach themselves, so some goals clearly
formulated the final goal. Besides, it eases the students to study thoroughly by
providing teaching material that is manifested into more specific units or activities;

(2) self-contained, all competency material that is thoroughly studied to make it
easier for students to understand it;

(3) stand-alone, dependent not on other teaching materials so that they can be used
independently;

(4) adaptive, which contains material that can increase students' knowledge
regarding the development of the times and science and technology;

(5) user-friendly, which makes it easier for students to get information as clearly as

possible.
The remote education system requires students to be able to learn self-directed learning
by utilizing various teaching materials and learning assistance services (Richter &
McPherson, 2012). To learn self-directed skills in the context of the system affects the
utilization of information and communication technology, which means various media
are available as teaching material (Sediyaningsih, 2018). The results of the study show
that self-directed learning skills require a great responsibility for students so they can try
to do various activities to achieve goals (Rolfe, 2012; Wiley, Bliss, & McEwen, 2014).
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Learning ability depends on the speed of reading and the abilim') understand the
content. In practical self-directed learning skills, students must have self-discipline,
initiative, and strong learning motivation. Ejents must also have the capability to
efficiently manage their time, hence able to study regularly based on the self-regulated
schedule (Puﬁl‘el]i & Kaplan, 2016).

It is a need to develop teaching materials that synch with the tutorial activities and
characteristics of students as well as directed to the changes of student behavior
following the learning outcomes (Broto & Irianto, 2017). In the context of developing
teaching materials, product design requires a validation process. Validation is a process
to collect the shreds of evidence, which may support then inference from the utilization
of measurement specifically (Baldus, Voorhees, & Calantone, 2015). Validity means to
what extent the accuracy of measuring or accuracy of measuring Eftruments in
measuring the attributes that are the objective of measurement. The purpose of the
implementation of validation is that all objects testing of teaching materials will always
achieve the desired results continuously (Steyerberg & Harrell, 2016)m:: product
design validation process is carried out by experts in the related field. Based on the
results of the expert validation, there is a possibility that the product design still needs to
be improved according to the validator's suggestions.

The analysis results of the use of Universitas Terbuka printed and online teaching
materials were taken from a set of 20 questions questionnaire. Utilization of teaching
materials is the best known and used facility by students including 114% strongly
disagree; 18.4% disagree; 313% doubt; 31.7% agree, and 7.2% of respondents who
strongly agree to access Universitas Terbuka printed and online teaching materials. The
data show the lack of students in utilizing teaching materials. In general, they only know
but have not been able to use them. Based on the 2016 final semester examination
results data, for elementary education study students who took natural science learning
courses in elementary schools, students got difficulties in understanding the material as
evidenced by the low score obtained when the assessment was conducted. The teaching
materials have not ilmred the principles of natural science that can be applied in the
students' daily lives. Based on the results of observations and analysis from September
to N()veﬂer of 2018 on the students who have taken the course, the students were less
directed to be able to design, implement, evaluate, and analyze the process and results of
natural science learning using approaches, methods, tools, and learning media that are
relevant with the material and indicators that must be achieved (Budiastra, Erlina, &

Wicw)m, 2019).

The development of teaching materials is carried out based on a systematic process so
that the validity and reliability of teaching materials can be guaranteed (Kaye & Rumble,
2018). One of the stages of the development process is the validation utilized to obtain
the appropriate data from the variables studied, namely self-directed learning skills. The
type of validity that is present in the development pr()cems the content, construct, and
face validity (Krippendorff, 2018). Content validity is a representation and relevance of
a set of items used to measure a concept carried out through rational analysis of needs
based on the state of the art of science. Construct validity is an instrument that shows the
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extent to which the instrument can reveal the theoretical constructs to be measured in
terms of consistency of design and logic of all supporting components of teaching
materials. Face validity is items that are used to measure concepts in teaching materials
and provide assessments that can uncover the concepts to be measured and their
;lppeeu‘euﬂ. Additionally, the design of teaching material writing must be adjusted to the
learning rules because it will be used by tutors to help and support the tutorial process
(Daniel, 2017).

In Universitell Terbuka context, there is a problem where the previous development
process of teaching materials of natural science in elementary schools was not in
compliance with the materials development theories, as mentioned above. Thus, the
study aims to ﬂ content, construct, and face validation along with the reliability by the
experts upon the new generation self-directed nellm@icience teaching materials in
elementary schools following the scientific process. The new generation of teaching
materials of natural science learning courses at elementary school is designed to foster
student self-directed learning skills. The self-directed skinindicelt()rs embodied in the
teaching materials of the new generation include (1) initiative and persistence in
learning; (2) responsibility; (3) discipline and curiosity; (4) confidence and strong
desire; and (5) organizing time and speed of learning (Broad, 2006). With the growth of
self-directed learning in students, they are expected to be able to know when they need
help from others and be able to identify sources of information (Pandiangan, Sanjaya, &
Jatmiko, 2017). The process of identifying this information source is needed to facilitate
the learning process.

ME'&()D

The study used the Research and Development (R&D) method in the form of teaching
materials for natural science learning subjects in elementary schools. The new
generation teaching materials will be used in the tutorial by implementing inquiry-based
learning in most of the material presented. The process of product development l'C!G
required planning design of teaching materials products. The R&D of the study is a
combination of major steps in the cycle with the steps of the system approach model of
edugional R&D from Gall & Borg (1979), and Gall & Borg (2007) as follows:

(1) research and information collection;
(2) identify instructional goals;

(3) conduct instructional analysis;

(4) analyze learners and contexts;

(5) write performance objectives;

(6) develop an assessment instrument;
(7) develop instructional strategy:

(8) develop and select instructional materials;
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(9) preliminary field testing;

(10) preliminary product revision;

(11) main testing field;

(12) operational product revision:

(13) operational field testing:

(14) final product revision;
(15) dissemination and implementation.
The results of the validity of the teaching materials of the natural science learning course
at the elementary school are a series of the 9th stages of developing and selecting
instructional materials. Validation activities used the Focus Group Discussion (FGD)
technique in June 2019. Data sources were obtained f'en the results of the validation of
three (3) validators, which were considered experts in science learning in elementary
schools. The learning expert validator reviewed the new generation of teaching material
that will be usa in tutorial activities. The validator of the material discussed the
contents of the new generation of science teaching materials in amemary schools by
instructional objectives. The practitioner validator reviewed the implementation of the
new generation of teaching materials in the tutorial activitics. Data collection or
information validity were taken from interaction with experts in developing instructional
materials, devices, and learning media.

The instrument used to test the validity of the new generation teaching materials of
natural science learning in @)entary schools is the validation sheet (Setiani, Sanjaya,
& Jatmiko, 2019; Suprapto, 2019). The validity of teacl'm materials is reviewed based
on the validation of content, construct, and face using Aiken's V formula analysis for
Content Validity Coefficient (CVC) based on the results of expert judgment
(Aravamudhan & Krishnaveni, 2015). Besides, the reliability of the instrument uses a
One-way ANOVA analysis to calculate the level of agreement between experts and the
Alpha Cronbach formula to calculate the reliability of expert self-assessment (Gliem &
Gliem03). Components of content validation instruments are rational analysis of
needs based on the state of the art of science. The instrument component of construct
validity is the consistency of the design and logic of all supporting components of
teaching materials. The instrument component of face validity measures concepts in
teaching materials and their appearance. The elements ﬂlcalching materials towards
indicators of self-directed learning skills include (1) initiative and persistence in
learning; (2) responsibility; (3) discipline and curiosity; (4) confidence and strong
desire; and (5) organizing time and speed of learning (Broad, 2006).

The data analysis technique for the @ity of the new generation teaching materials in
clementary school learning used the Aiken's V formula, which is CVC =% S/ [n(C-1)]
with S is R — Lo. Lo is the lowest value, C is the highest rating, and R is the number
given by experts (Aravamudhan & Krishnaveni, 2015). The CVC value category < 0.4
has low validity, 0.4 < CVC < 0.8 has moderate validity, and CVC = 0.8 has high
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validity. The data analysis technique on the level of agreement reliability among the
experts uses a leely ANOVA on SPSS 24. If the results of the significance p-value
are > 0.05, then there is no significant difference in the assessment between experts.
Besides, expert judgment reliability analysis techniques used Alpha Cronbach based on
the results of Intraclass Correlation Coefficients (ICC) on SPSS 24. ICC value category
< 0.4 has a low agreement, 0.4 < ICC < 0.75 has a good agreement, and 1CC > 0.8 has a
perfect agreement.

aND[NGS

The new generation teaching materials on natural science learning in elementary schools
have been validated by three experts consisting of experts developing teaching
materials, devices, and learning media. The results of the validity of the teaching
material afJreviewed based on the content, construct, and face validation. The
validation of the content of the new generation teaching materials on natural science
learning in elementary school needs analysis and state of the art components resulted in
an average value of 0.4 < CVC < 0.8, which was 0.75 and 0.76 in the category of
moderate validity. The level of agreement reliability among experts in the needs analysis
and state of the art components resulted in a significance of p-value > 0.05 which was
equal to 0.78 and 0.86 so that there was no significant difference in the assessment
among the experts. The reliability level of the expert needs analysis component
produces an average value of ICC = 0.8 which is equal to 0.81 categorized as having a
perfect agreement, and state of the art produces an average value of 0.4 < ICC < 0.75
which .78 categorized as having a good agreement with expert evaluation. The
results of the velli(@m of the content of teaching materials for science learning in
elementary schools can be shown in Table 1.

Table 1
Content Validation Results
No Validation Components cvCe Category p-value 1cc Category
A.  Needs Analysis 40 39

1 The nature of natural science leaming 0,67 Moderate 074  Good
in elementary school

2 Based on inquiry for self-directed (.88 High 087  Excellent
learning skills

3 Compatibility with course profiles 0.78 Moderate 0.78 084  Excellent

4 Compatibility with remote open (.88 High 087 Excellent
learning systems

5 Teaching material improvement .56 Moderate 071 Good

Avemge 0.75 Moderate 081 Excellent
B. State of the art

1 Main source is from the latest journal  0.78 Moderate 077  Good

2 The latest empirical result 0.88 High 08 Excellent

3 Refers to the latest theory 0.56 Moderate 069  Good

4 Planning and Implementation (.88 High (.86 08 Excellent

5 Learning environment 0.67 Moderate 073 Good

6 Encourage further research 0.78 Moderate 077 Excellent

Average 0.76 Moderate 078
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The results of the construct validation assessment of the new generation teaching
materials of science learning in elementary component implementation and planning and
evaluation resulted in an average CVC value of = 0.8, which was 0.82 and 0.83 in the
category of high validity. Besides, the rational component, theoretical and empirical
support, learning environment produces an average value of 0.4 < CVC < 0.8, which is
0.78, 0.62, and 0.67 in the category of moderate validity. The level of agreement
reliability among rational component experts, theoretical and empirical support,
implementation and planning, learning environment, and evaluation implementation
resulted 1in the significance of p-value > 0.05, which amounted to 0.85,0.77, 0.83, 0.79
and 0.88 so that there were no significant differences in assessment among the experts.
The level of reliability of rational component experts, implementation and planning, and
evaluation implementation resulted in an average value of ICC = (.8, which was equal to
0.81 categorized as having a perfect agreement. In addition, theoretical and empirical
support and learning environment produce an average value of 04 < ICC < 0.75, which
qu;ll to 0.78 categorized as having a good agreement with experts' evaluation. The
results of C()nstruaalidaﬁon of natural science learning teaching materials in
elementary schools can be shown in Table 2.

Table 2
Construct Validity Result

No  Validation Components CVC  Category p-value ICC Category

A. Rationale 28

1 Development purpose 088 El 092 Excellent

2 Instructional purpose 0.67 Moderate 0.63 0.79 Excellent

3 Meaning and component symbaol 0.78 Moderate ’ 0.85 Excellent

Averge 0.78 Moderate 0.85 Excellent

B. Theoretical and empirical support

1 Consistency of theoretical support 067 Moderate 081 Excellent

2 Consistency of empirical support 056 Moderate 0.54 0.73 Good

Average 062 Moderate 077 Good

C. Implementation and Planning

1 Material is realized logically. 088 High 086 Excellent
systematically and consistently

2 Material coherence 0.78 Moderate 081 Excellent

3 Student and tutor interactions presence 0.67 Moderate 0.77 Excellent

4 Appreciating and responding to the 088 High 0.74 0.86 Excellent
students ’

5 Supporting the remote leaming system 0.78 erate 081 Excellent

6 The creation of a positive tutorial 088 High 086 Excellent
atmosphere

Average 082 High 083 Excellent

D. Learning environment

1 Achieving of the goals of remote learning 056 Moderate 074 Good
system 041

2 Self-directed kearning skills and freedom. 0.78 Moderate ’ 0.84 Excellent
Average 0.67 Moderate 079  Good

E. Evaluation implementation

1 Consistency with purpose 088 High 093 Excellent

2 Consistency with a remote leaming 0.78 Moderate 0.59 0.82 Excellent
system

Average 083 High 088 Excellent
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The assessment of face validation on the new generation teaching materials of natural
science learning in elementary schools, components of the truth, concepts and languages
resulted in an average CVC value of = 0.8 which was equal to 0.88, and it is in the
category of high validity. Additionally, the rules component in measurement and
instrument format resulted in an average value of 0.4 < CVC < 0.8, which was 0.67 and
0.78 in the category of moderate validity. The level of reliability of agreement among
experts on the concept of truth components, rules in measurement, instrument format,
and language produced an average value of significance p-value > 0.05 which was 0.82
so that there was no significant difference in the assessment between experts. The level
of reliability of the expert component of agreement between experts in the concept of
truth components, rules in measurement, instrument format, and language produces an
average value of > 0.8, whifllis equal to 0.82 categorized as having a perfect agreement
with expert a]gmcnl. The results of face validation of natural science learning teaching
materials in elementary schools can be shown in Table 3.

Table 3

Face Validity Result
No  Validation Components CVC  Category p-value ICC  Category
1 Conceptual truth 0.88  High 085  Excellent
2 Measurement standard 0.67  Moderate 076  Excellent
3 Instrument Format 078  Moderate 051 081  Excellent
4 Language 0.88  High 0.85  Excellent

0.81 High 0.82  Excellent

Average

The validation assessment ()fgncw generation teaching materials of natural science
learning in elementary schools self-directed learning skills of students in the components
of competition and persistence, self-confidence, and a strong determination to learn has
an average value of CVC = 0.8. Means 0.88 is categorized as high validity. In addition,
the components of responsibility, discipline and curiosity, and managing the time and
speed of learning results an average value of 0.4 < CVC < 0.8, which was 0.78, 0.67,
and 0.78 in the category of m()naeltc validity. The level of agreement reliability among
the experts, the component of initiative and persistence, responsibility, discipline and
curiosity, confidence and strong determination to learn, and organizing time and
learning speed results in an average value of significance p-value > 005 so that only
048 significant difference in thE assessment among the experts. The experts level of
reliability on the components of THitiative and persistence, responsibility, responsibility,
discipline and curiosity, confidence and a strong determination to learn, and organizing
the time and speed of learning results an average value of 8 0.8, which meeuﬂ] 82
categorized as having the perfect agreement to the evelluelti{)nhe experts. The results
of the validation of teaching the new generation matcriza of natural science learning in
elementary schools for students of independent learning can be studied in Table 4.
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Table 4
Results of Validation of New Generation Teaching Materials on Self-directed Learning
Skills

No  Validation Components CVC _ Category p-value  ICC  Category

1 Initiative and persistence 0.88  High 0.84  Excellent

2 Responsibility 078  Moderate 0.82  Excellent

3 Discipline and curiosity 067  Moderate 0.78  Excellent

4 Confidence and strong 0.88  High 048 0.84  Excellent
determination to learn :

5 Organizing time and learning 078  Moderate 0.82  Excellent
speed

Average 08 High 0.82  Excellent

DISCUSSION

Content Validation

Based on the data from content validation and reliability by expas in Table 1, the
components of needs analysis and state of the art indicate that the new generation
teaching materials of natural science learning iﬂmcntary schools are worthy of being
tested in tutorial activities to foster the student self-directed learning skills. In the needs
analysis component, the nature of natural science learning in elementary school has
three dimensions through product, process and attitude (Stuckey, Hofstein, Mamlok-
Naaman, & Eilks, 2013). The inquiry learning model encourages students who have
self-directed learning skills thmphelsize experiences that are appropriate to the
challenges in the environment. The results of the study show that the compilation of
inquiry activities, students provide opportunities to ask questions, ideas, build curiosity
about everything in their environment, build skills and develop awareness in science
learning to be very needed to be studied (Abd-El-Khellick,é’lB).

The objective of the development of new generation teaching matees of natural
science learning courses in elementary schools is that the students are expected to be
able to design, implement and evaluate, and analyze the process and results of natural
science learning using approaches, methods and tools and learning media in accordance
with the material and indicators that must be achieved as stated in the applicable
curriculum by considering the development and characteristics of students. The results
of the study show that the quality of teaching materials is very dependent on the
accuracy in calculating these factors in the development of teaching materials (Atenas &
Havemann, 2013).

Validation of content about components of conformity with open remote learning
systems emphasizes the importance of system flexibility to minimize the constraints of
place, time, and aspects caused by student characteristics. Teaching materials are
developed for the remote education system as an alternative institution for the
community to take part in educational programs due to scarcity of resources and high
costs for participating in regular education programs (Yuan & Powell, 2013). The S[‘:l
of improvement in teaching materials on one component must be followed by
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improvements and adjustments on the other teaching material components, so that the
whole and integrated teaching materials are obtained. The results of experts input on the
teaching materials developed are input to improve the teaching materials and make the
teaching materials qualified better (Downes, 2007).

In the state-of-the-art c:()mp(ment,alere is the need for references that describe
information about related sources. The new generation teaching materials on natural
science learning in elementary schools are compiled using the latest reference material
and are used as a reference for more advanced. The results of the study show that
scientific works use complete references, so scientific work quality is getting better and
better (Kholodov, 2015). In addition to reference sources, teaching materials are
composed based on empirical reviews which are the results of paious studies that
present several concepts that are relevant and related to natural science learning in
elementary schools. The results of the study indicate that teaching materials must be
based on concepts, theories, and empirical facts that can be accounted for (Blumer,
2017).

The component of e application of teaching materials must consider planning and
implementation, the role of a speaker in designing or compiling teaching materials is
crlaal to the success of the learning and learning process. With the tcg]ing materials
of a new generation of natural science learning in elementary schools, teachers will be
more coherent in teaching material to students and ac:hievi all predetermined
competencies (Klopp & Stark, 2018). The environment of the teaching and learning
process is an influential learning resource in the learning process and student’s
development. The environment always surrounds students from time to time, so that
between students and the environment there is a reciprocal relationship which the
vimnmem affects students and vice versa (Van der Kleij, Feskens, & Eggen. 2015).
The new generation teachingerials of natural science learning in elementary schools
create an environment that includes all material and stimuli inside and outside the
individual, both physiological, psychological and socio-cultural. The results of the study
show that the learning environment that surrounds students both in the social and non-
social environments influences the learning process of students (Kangas et al., 2017).

Construct Validation

Based on data from construct validation and reliability data from the experts in Table 2,
the rational component, theoretical and empirica;upp()rl, implementation and planning,
learning environment, and evaluation show that the new generation teaching materials of
natural science learning in elementary schools are worthy of testing in tutorial activities
to develop student’s self-directed learning skills. In the rational component, it is a
description of the things that cause the need to do research on specific problem or
problem that appears and is written in the form of description by containing information,
such as the development, instructional, meaning and symbol components. Teaching
materials developed must refer to the applicable curriculum, especially those related to
the objectives and material in the Indonesian National Qualifications Framework
(Jatmiko, Widodo, eu‘lini, Wicaksono, & Pandiangan, 2016). Theoretical support of
the new generation teaching materials on natural science learning in elementary schools
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is based on thoughts or mindsets that base everything from existing theories as to the
basis of their actions (Kent, Laslo, & Rafaeli, 2016). Moreover, the teaching materials
are also based on empirical support, namely observation of the reality of common sense
and the results are not speculative.

H d pc b

The components of implementation and planning, the new generation teaching materials
on natural science learning in elementary schools, tutors are required to be able to
present teaching materials that encourage student activity. Presentation of teaching
materials or subject matter is directed at the approaches to how to find out and how to
do, to provide direct experience tudents to develop their concepts that will give
meaning to the knowledge gained (Howard, Gagné, Morin, & Van den Broeck, 2016).
The new generation teaching material is related to the achievement of general and
specific instructional objectives so that the tutor understands the material to be taught as
material facts, concepts, principles, and procedures. With the presence of new
generation teaching materials, the process of interaction between students and tutors
must show the existence of educational relationships. Interaction must be dil‘cctcdﬂ
specific educational purpose, namely the change in student behavior to have sell-
directed learning skills (Pandiangan et al., 2017). In the tutorial activities, the activities
must be centered on students planning their teaching materials to be learned and
implementing the tutorial process in learning the material. The role of the tutor is more
permissive, namely allowing each activity carried out by students in learning whatever
they want. It is relevant to the competencies that will be mastered by students after
learning the teaching material

The learning environment of the new generation teaching materials of natural science
learning in elementary schools was created so that students have self-directed learning
skills and they decidsaieir own goals in learning and try to use melh()dsl support
their activities. The results of the study show that students who have self-directed
learning skills are able to transfer learning, both klcdgc and expertise from one
situation to another (Broad, 2006). Every student can take the initiative, with or without
the help of others, in diagnosing learning needs, formulating learning goals, identifying
learning resources, choosing and implementing learning strategies that are appropriate
for him, and evaluating his learning outcomes (Caswell et al., 2008

Evaluation is important in the tutorial vities with teaching materials for a new
generation of natural science learning lementary schools so that students can
understand the extent of students’ understanding of the material presented and to also
know the effectiveness of the teaching materials used. In addition, the evaluation also
functions as a measuring tool, whether the objectives of the tutorial that have been
formulated previously have been achieved or not (Wicaksono, Madlazim, & Wasis,
2017). Evaluation of new generation teaching materials is not the result, but rather a
process that takes place as long as the learning program takes place. The evaluation
depends on the type of evaluation that is used. The type of evaluation used will
influence an evaluator in determining procedures, methods, instruments, the timing of
implementation, and data sources (Erlina, Susantini, Wasis, Wicaksono, & Pandiangan,
2018).
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Face Validation

Based on data from construct validation and reliability data by experts in Table 3,
conceptual ll'la, rules of measurement, instrument format, language show that teaching
materials for a new generation of natural science learning in elementary schools are
worthy of testing in tutorial activities to foster students’ self-directed learning skills.
Component of conceptual truth, the collected data becomes valid through ways of
collecting data in the validation process. The data obtained can be a supporter of the
truth of a particular concept. An instrument is a tool used in tracing the symptoms that
exist in the validation process to prove the truth or refute certain hypotheses (Gliem &
Gliem, 200 m)illil collection in the validation process, researchers can use the available
instruments and can also use self-made instruments. The use of available instruments is
an instrument that has been set or standardized to collect predetermined variable
validation process data. However, if the standard instrument is not yet available for
certain variables in the study, the researcher can arrange the instrument itself which will
be used by the researcher in conducting the validation process (Blumer, 2017).

The rule in measuring the validation instrument is a systematic process in assessing and
distinguishing something that is measured. These measurements are arranged according
to certain rules. Different rules require different scales and measurements. Data
processing and analysis must consider the nature of the measurement scale used
(Aravamudhan & Krishnaveni, 2015). Mathematical operations and the choice of
statistical equipment used in data processing, basically have certain requirements in
terms of the scale of data measurement. The mismatch between the measurement scale
and the statistical operation used will produce biased and inappropriate conclusions. The
important principles in measurement are; numbers, determination, and rules
(Krippendorff, 2018). Good measurement must have isomorphism with reality. In the
principle of isomorphism, there is a close similarity between the social reality under
study and the value obtained from the measurement (Boxenbaum & Jonsson, 2017).
Therefore, a measuring instrument is seen to be good if the results can reflect the reality
ﬁhe phenomenon to be measured precisely.

Instruments are tools that are selected and used by researchers in their activities to
collect data so mit these activities become systematic. The instrument format
component plays a very important role in determining the quality of a validation process
because the validity of the data obtained will be largely determined by the quality of the
instruments that are used, in addition to the data collection procedures that are
performed (Kaye & ]anble, 2018). This can be interpreted because the instrument
functions are to reveal facts into data, so that if the instrument used has adequate quality
in the sense of valid and reliable, the data obtained will be in accordance with the facts
or the actual situation. If the quality of the instrument used is not good in the sense of
having low walidity and reliability, then the obtained data is also invalid or not in
accordance with the facts. Hence it can produce false conclusions (Steyerberg & Harrell,
2016).

The variety of standard written languages in the instrument validation can be viewed
from standard terms, which are used with the correct meaning. One term or word is said
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to be standard if its formation and method of writing are following the rules for forming
Indonesian terms (Solihati & Hikmat, 2018). The written language in the validation
instrument can be understood well if the sentences that have been written are in
accordance with the rules that apply in that language. Furthermore, punctuation plays an
important role because if it is incomplete, it can cause the contents of the writing
difficult to understand. Components of language based on spelling are rules that must be
adhered to by written language users. chlml)’ in the form will have implications for
the accuracy and clarity of meaning. The results of the study indicate that the use of
language in a validation instrument means that it is focusing on a language as a
communication tool in the form of writing (Sulfasyah, Bahri, & Saleh, 2018).

ching Materials Validation to Grow Self-directed Learning Skills

Based on the data from the validation of teaching materials to fosterf3elf-directed
learning skills and reliability by experts in Table 4, the components of initiative and
persistence, responsibility, discipline and curiosity, confence and a strong desire to
learn, organize time and speed of learning show that the new generation teaching
material of natural science learning in elementary schools is worthy of being tested in
a()l'iill activities to foster student self-directed learning skills. "Ge material in the
development of new generation teaching materials for natural science learning in
elementary schools is the material that is ablkllo make students having self-directed
learning skills, which includes (1) providing i sting examples and illustrations in
order to support the material presentation; (2) provide the possibility for students to
provide feedback or measure their mastery on the material provided by providing
m:tice questions, and independent assignments; and (3) contextual through the
material presented mlm to the atmosphere or task context and student environment.
The language that is used is quite simple because students only deal with teaching
materials when studying independently (Yuan & Powell, 2013).

The component of initiative and persistence in the new gcncralli(mcm:hiug materials
encourages students to have their initiatives and habits. The ability to recognize
problems or opportuni and be able to take action to solve problems. When students
have an initiative, they can immediately see the problems that arise and find solutions so
that problems can be solved (Blumer, 2017). Self-persistence and leelmilahelbits of each
student need to be improved to support the process of successful natural science learning
in elementary school. This is where the potential role of new generation teaching
materials to increase self-persistence or the determination and learning habits of sluden
in addition to external factors are also needed. In addition, persistence for students is a
continuation of voluntary actions taken to achieve a goal despite obstacles, difficulties
or despair (Rolfe, 2012; Wiley et al., 2014).

The component of learning responsibility has a very imp{)rt'()lc in efforts to improve
student learning autonomy. Responsibility is a student’s awareness of intentional or
unintentional behavior or actions. Responsibility also means acting as an embodiment of
awareness of its obligations (Richter & McPherson, 2012). New generation teaching
materials encourage students to be more mature and become better individuals so that in
solving problems, students will be more confident. Indicators that may support the
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responsibility of learning new generation teaching materials are carrying out and
completing tasks seriously, keeping promises, and accepting the consequences of their
actions (Pandiangan et al., 2017).

In studying the teaching materials of the new generation, confidence is needed in solving
mblems. Confidence shows the quality needed to make students self-assured and
responsible. However, self-confidence is not something that can be taught to individuals
from day to day but must be embedded in the learning process (Hung et al., 2017).
Based on this description, it appears that the orientation of natural science learning in
elementary school fosters the students’ strong determination for learning. The tutorial
successfully uses this teaching material through the interaction of tutors in the tutorial to
student behavior as a reciprocal of the process. Student behavior when studying new
generation teaching materials, can indicate interest and a sign of student interest in the
material (Klopp & Stark, 2018).

Organizing the time and pace of learning in realizing a learning environment through
regulating how long students will need time to practice a task and how high students in
new generation teaching materials do the intensity of the task on natural science learning
in elementary schools. Time is an important aspect of the structure of the
implementation of the tutorial and can be used by tutors to create a more productive
learning environment (Rolfe, 2012). The results of the study show that how long it takes
students to practice completing a task before moving on to the next task (Wiley et al.,
2014). In the use of new generation teaching materials, the tutor must first decide on
aspects related to time. Decisions about when to transfer student activities to other
assignments or change assignments performed by students are usually based solely on
what the tutor sees from student progress when the process takes place when learning
new generation teaching materials.

In the process of learning science in elementary schools, students are not only given
knowledge or various memorized f';lcls,nll students are required to use the mind to
study natural phenomena actively. The new generation teaching materials of natural
science learning does not only discuss mastery of facts, concepts, and principles about
nature but also about methods of problem-solving; practice the ability to think critically
and draw conclusions; practice to be objective, teamwork and appreciate the opinions of
others. Content validation, construct, and advance validation activities provide the
feasibility of new generation teaching materials that are suitable for natural science
learning in elementary schools so that they are expected to foster sludela independent
learning skills. The process of identifying sources of information in this new generation
of teaching materials is needed to expedite the learning process of new students. The
Universitas Terbuka students enter the world of distance education, which has unique
learning characteristics that are in some ways different from the face-to-face teaching

al they have been undergoing to become independent students who excel, not a dream.

CONCLUSION

Based on the results of the validation process and discussion above about the validity of
the content, constructs, faces, and validation of teaching materials to foster self-directed
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learning skills and reliability of new generation teaching materials in valid categories to
promote student self-directed learning skills. Evaluation of the validity of new
generation teaching materials of natural science learning in elementary school was
obtained by the average CVC value of 08 in the category of high validity and 0.4 <
CVC < 08 in the category of moderate validity. The level of agreement reliability
among experts produced a significance of p-value > 005, so there was no significant
difference towards the assessment among experts, the level of reliability of experts on
the average ICC value > 0.8 categorized as having a perfect agreement and 0.4 < ICC <
0.75 categorized as hewina good agreement. The first recommendation of the study to
UT and its tutors are that the new generation self-directed teaching materials of natural
science learning in elementary schools are worthy of being piloted in tutorial activities.
The study also recommends that self-directed teaching materials developers, especially
in distance education, conduct a validation and reliability test of the teaching materials
that are being developed so that they comply with scientific process.
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