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Abstract — The development of the ICT has
influenced various fields of life, including the
development of teaching materials for undergraduate
students of elementary school teacher programs of a
distance university. This research aims to describe the
effectiveness of blended learning of the new generation
of science learning materials for science process skills.
This research implements a quasi-experimental type of
research. Respondents in this research were 56
students in the UT Regional Office area of Jember East
of Java Indonesia. The results showed the students'
mastery of science process skills and learning outcomes
in natural science learning materials in both moderate
and high categories. Student responses showed great
interest in the science content, the teaching materials,
and the learning atmosphere. The constraints faced in
blended learning are the internet network to support
the ICT-based tutorials and the challenge to change the
habit of using printed science teaching materials
during teaching within blended learning.
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1. Introduction

The natural sciences generally cover three basic
science fields, namely physics, biology, and
chemistry. Science learning is essentially a product,
process, and application [1]. As a product, science is
a collection of knowledge and a set of concepts and
concept charts. As a process, science is used to
research objects, discover and develop scientific
products. As an application, science theory will give
birth to technologies that can provide convenience
for life [2]. The learning model is a pattern or plan
that has been planned in such a way and is used to
arrange the curriculum, organize the subject matter,
and give instructions to the instructors in the class
[3]. The learning model is a whole series of
presentations of teaching material that covers all
aspects before, during, and after learning, by the
teacher and all related facilities that are used directly
or indirectly in the learning process. The science
learning model illustrates how science learning is
carried out. Nowadays, various learning models have
been developed by experts [4]. Some of the learning
models are specifically designed, such as the blended
learning of the new generation of science learning
materials for science process skills. Blended learning
is a learning facility that combines a variety of ways
of delivery, teaching models, and learning styles,
introducing various choices of media dialogue
between the facilitator and the people who are taught.
Blended learning is also a combination of direct
teaching (face to face) and online teaching, but more
than that as an element of social interaction [5].

Science learning in elementary schools is intended
to provide opportunities for students to naturally
develop curiosity, develop the ability to ask and seek
answers to natural phenomena based on evidence,
and develop scientific thinking. An essential aspect
that teachers must consider in implementing science
learning in elementary schools is to involve students
in learning to develop their thinking abilities actively.
Science learning begins by paying attention to
students' initial conceptions/knowledge that is
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relevant to what will be discovered [6]. Learning
activities are designed through various real activities
with nature. Practical experience activities with life
can be done in the classroom or laboratory with
teaching aids or directly in the open. Through actual
activities with life, students can develop process
skills and scientific attitudes such as observing,
trying, summarizing the results of actions, and
communicating the conclusions of their activities.
Science learning activities are also designed as much
as possible to allow students to ask questions. By
asking, children will practice expressing ideas and
responses to the problems they face so they can
develop science knowledge [7].

Science Process Skills is an approach that
emphasizes facts and conceptual methods used in
science learning that is based on the steps of
activities in testing something that is usually done by
scientists when building or proving a theory. The
process can be defined as a complex set of skills that
scientists use in conducting scientific investigations.
The scientific process or method is a great concept
that can be broken down into several components
that must be mastered if the person wishes to carry
out research and development in his field [8].
Science is taken from the Latin word Scientia, which
means knowledge. Scientists develop theories,
among others, through process skills with a scientific
approach. The science process skills that must be
developed include (1) observation, (2) classification,
(3) interpretation, (4) prediction, (5) hypothesis, (6)
controlling variables, (7) planning and carrying out
research, (8) inference, (9) application, and (10)
communication [9]. The necessary skills of the
scientific process for the elementary school level
include  observing,  classifying, = measuring,
communicating, predicting, and inferring [10].
Children's process skills are observing, trying to
understand what is seen, using new knowledge to
predict what will happen, and testing the truth of the
prediction [11]. Undergraduate students of
elementary school teacher programs need to have
science process skills. Students who want to improve
their science process skills should be accustomed to
learn more by themselves so they can discover
concepts, scientific principles, and develop creativity
in solving scientific problems whose implementation
is guided by an intensive tutor.

The 21%-century competencies that need to be
achieved by students are related to high-level
cognitive integrated technology. The development of
information and communication technology can be
used as a learning medium. One result of the
development of information and communication
technology is the Internet [12]. The rapid growth of
information and communication technology requires
all parties to develop themselves and adapt and go
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with the flow by utilizing technology in all activities
[13]. Utilization of Information and Communication
Technology (ICT) in learning initially tends to be a
piece of information or a portion of information
whose structure has not been carefully studied
following the curriculum [14]. The utilization of the
ICT by education practitioners is also without an
adequate pedagogical basis, so its effectiveness
varies greatly. Several research findings report that
the use of ICT has produced inconsistent results [15].
This contradictory result is partly due to the low
strength of the ICT-based learning resources used
and the inaccurate integration strategy in learning.

Blended learning is one of the learning modes that
has attracted the attention of many interested parties
in the field of education in the 21st century [43, 44,
45]. Blended learning is learning that combines face-
to-face learning with e-learning [16]. It is a new
concept in learning where the delivery of material
can be done in class and online [17]. A good
combination of face-to-face teaching is the one
where teachers and students meet face to face and
through online media that can be accessed at any
time. Therefore, it is more flexible in terms of time,
environment, and media. There are several keys to
implementing learning using blended learning,
namely live events, self-learning, collaboration,
assessment, performance support materials [18].
Direct learning is carried out by students together as
a face-to-face situation (instructor-led instruction)
which is carried out at the same time and in-class
condition. This type of learning is also carried out by
students at the same time with different classes
(virtual classes). Direct learning patterns are still the
main guide in certain learning conditions. Thus,
certain design patterns need to be applied to direct
learning in accordance with the goals and needs [19].
This pattern can also combine the theories of
behaviourism, cognitivism, and constructivism that
support learning that involves thinking activities and
student skills. Self-paced learning is a combination of
independent learning that allows participants to join
in learning anytime and anywhere. The teaching uses
a kind of concept or learning materials for
independent learning. The design is text-based or
multimedia-based (interactive-based video,
animation media, simulation, images, audio, or a
design combination). These learning materials, in the
current context, can be delivered online (via the web
or through mobile devices in the form of streaming
audio, video, and e-books) or offline (on CD, and in
print) [20]. In this research, the development of a
new generation of science learning materials for the
elementary school teacher programs refers to blended
learning [21], [22].

Universitas Terbuka (UT) applies a distance and
open learning system. The term distance means that
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learning is not done face to face directly. Instead, it
uses the media, both print media (modules) and non-
print media (audio/video, computer/internet, radio
broadcasts, and television). UT students are expected
to be ready and able to carry out learning
independently [23]. Based on the analysis of needs
and relevant theoretical support, the researcher
conducted an innovation, namely the "Blended
Learning of New Generation Science Learning
Materials for Science Process Skills." Teaching
materials developed are integrated with the ICT so
that students who are familiar with the use of the
internet will like this learning. Students who are
familiar with printed teaching materials will enjoy
this learning because blended learning encourages
students to be good at using computers and the
internet, and the material presented. Blended learning
is a combination of traditional classroom learning
with technology-based learning [24]. It provides the
best opportunity for learning from class transition to
learning. Blended learning involves class (or face-to-
face) and online learning [25]. This method is very
effective in increasing the efficiency of the
implementation of the independence of UT students
and allows increased discussion or review of
information outside the classroom. Thus, blended
learning is an appropriate integration strategy in
learning. In particular, distance learning systems
need media support and online learning resources.

2. Methodology

This research is a quasi-experimental type of
research. This type of quasi-experimental approach is
more helpful for researchers to see the causal
relationship of various existing situations. This study
used one group pre-test — post-test design. The
researcher made direct observations of a group of
subjects with two conditions that were carried out
without a comparison group so that each subject was
a control class over itself.

Table 1. Research design

Pre-test Treatment (X) Post-test
O 1 Xn 02

Description: O, = Pre-test
X, = Treatment
O, = Post-test

The sample in this research were 56 undergraduate
students of elementary school teacher programs at
the Universitas Terbuka (UT) who were taking
science learning courses in elementary school.
Respondents conducted a tutorial in the Jember
Regional Office area as a representation of the East
Java region. Students who filled out responses are
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participants who carry out tutorial models of blended
learning science learning courses in elementary
school.

This research applies the results of the
development of a model that is blended learning of
new generation science learning materials. The
materials include topic 1 (Learning Theory), topic 2
(Strategy and Media), and topic 3 (Process and
Results Evaluation). The design of the mixed model
used in the science learning tutorial in elementary
school combines online, offline, and print learning
materials and resources in the tutorial process. This
study applies an inquiry learning procedure. The
tutorial process goes through stages (1) Orientation;
(2) Formulate the problem; (3) Formulate a
hypothesis; (4) Collecting data/information; (5)
Testing hypotheses; (6) Formulate conclusions.

The research data were collected through tests,
observation, and response questionnaires.
Observation of student activities is carried out during
the tutorial process to measure process skills, i.e. (1)
observation, (2) classification, (3) interpretation, (4)
prediction, (5) hypothesis, (6) controlling variables,
(7) planning and conducting research, (8) inference,
(9) application, and (10) communication. The
effectiveness of the blended learning of the new
generation of science learning materials is supported
by learning outcomes that are evaluated after the
implementation of the model. Student learning
outcomes after following the tutorial are known with
Bloom's revised taxonomy consisting of analysing,
evaluating, and creating [26]. After the tutorial ends,
students fill in the responses using detailed
questionnaires whose contents have levels. The
Likert scale is used to describe student responses to
the implementation of learning.

The percentage analysis of N-gain score ranges for
description as follows: (1) high: the percentage is>
66.67%; (2) moderate: the percentage is <66.67%
and > 33.33%; and (3) low: the percentage is
<33.33%. Student learning outcomes improvement
can be said to improve according to the N-gain
formula (post-test score - pre-test score) / (100 - pre-
test score) [27]. Therefore, set of the N-gain criteria
is as follows: (1) if N-gain .7 (high), (2) if N-gain is>
.3 and <.7 (moderate), and (3) if N-gain is < .3 (low).
The response of the elementary school teachers
towards the questions of the questionnaire is divided
into five categories: 5 = very satisfactory / VS; 4 =
satisfactory / S; 3 = quite satisfactory / QS; 2 = less
satisfactory / LS; 1 = very unsatisfactory / VUS.

3. Results and Discussion

This research produces data on the results of the
implementation of the blended learning of new
generation science learning materials. Data consists
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of science process skills, learning outcomes, and
student responses to tutorials. In this research,
science process skills, when following a blended
learning tutorial, were obtained by asking several
questions  covering  the  effectiveness  of
undergraduate students of elementary school teacher
programs before and after the tutorial process and the
category of science process skills through a tutorial
using blended learning. Process skills in learning
science in elementary schools can be seen in Figure
1., Table 2., Table 3., and Table 4.

Figure 1. shows the percentage of N-gain criteria
for student learning outcomes components in 2
testing groups using the tutorial model of blended
learning new generation science learning materials.
The rate of N-gain teachers who get high criteria in
the analysis component reaches the most significant
number compared to other parts.
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Figure 1. Percentage of N-gain criteria for student
learning outcomes in 2 testing groups

Figure 1. shows the results of the assessment based
on student frequency.

The highest rate is achieved in analytical skills.
Most students can analyse learning theories to
overcome the problems of science learning in natural

The latter generally have the wrong answer when
answering science knowledge. Piaget's theory of
schemata explains that children's mental structures
and ways of thinking can be developed with two bits
of knowledge, namely, the knowledge of objects and
events around them and the knowledge of how to do
things. Students are quite capable of evaluating
science teaching models and methods in elementary
schools. They are quite capable of assessing science
teaching models and methods in primary schools. For
example, students can evaluate the teaching process
used to convey material about floating and sinking
objects. They use the inquiry learning model and do a
demonstration in the form of a picture of events.
Teachers can use the ICT by showing video events to
students. Most students can create science teaching
and learn in elementary schools quite well. For
example, students can compile learning plans
comprehensively by applying appropriate models and
methods. The teacher conducts an assessment aimed
at determining the level of student learning
achievement as well as feedback for improving the
learning process carried out wusing relevant
instruments [28]. The assessment process when
applying blended learning requires the ability to
combine various types of assessments, for example,
tests, non-tests, and authentic tests [29]. Designers
should consider mixed assessments of online and
offline processes [30]. They are thus providing the
convenience and flexibility of participants learning to
follow or make the assessment.

Table 2. shows the percentage of science process
skills criteria for wundergraduate students of
elementary school teacher programs in the two
testing groups. The rate of science process skills that
have high criteria in components Al, A2, and A9

science class. For example, the results of the student  yeaches a large number compared to other
analysis on Piaget's approach that has a vital role in  ¢omponents.
improving the understanding of elementary students.
Table 2. Percentage of students' scientific process skills criteria in the 2 testing groups
Component Al A2 A3 A4 A5 A6 A7 A8 A9 Al10
High 91.07 91.07 - - - - - - 94.64 -
1 Moderate - - 60.71 5893 62.5 64.29  60.71  60.71 - 50
Low - - - - - - - - - -
High 94.64 92.86 - 82.14 - - - 85.71  96.43 -
2 Moderate - - 66.07 - 64.29  66.07 62.5 - - 60.71
Low - - - - - - - - - -
High 96.43 9643  69.64 87.5 - - 7321 8571 9821 67.86
3 Moderate - - - - 6429 64.29 - - - -
Low - - - - - - - - - -

Description: (A1) observation, (A2) classification, (A3) interpretation, (A4) prediction, (A5) hypothesis, (A6) controlling variables,
(A7) planning and conducting research, (A8) inference, (A9) application, and (A10) communication
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Table 2. shows that the implementation of the
blended learning of the new generation of science
learning materials is sufficient for training the
science process skills of students. Most indicators of
science process skills have been achieved in either
category. However, several indicators state the
medium category. Progress is happening in the world
of communication, and information technology raises
new opportunities and challenges in the world of
education. Unique opportunities that arise include
broader access to more precious multimedia content
and the development of new learning methods that
are no longer limited by time and space [31]. On the
other hand, advances in technology with a variety of
digital innovations that continue to develop also
present new challenges for education providers to
continue to adjust the education infrastructure with
these new technologies. Collaboration is an activity
that combines both educators and students, both of
which can cross schools/campuses. Thus, the
designer of blended learning must be in the form of

collaboration, both between peers or collaboration
between students and educators through possible
communication tools such as chatrooms, discussion
forums, e-mails, websites/weblogs, and mobile
phones [32]. Of course, collaboration is directed to
the construction of knowledge and skills through
social processes or social interactions with others,
which can be for the deepening of the material,
problem-solving, and project-based learning.
Performance support materials, if we want to
combine face-to-face learning in class and virtual
face-to-face learning, pay attention to the resources
to support it whether or not it is available [33].

Table 3. shows the average initial learning
outcomes of each student obtained after
implementing various teaching methods as routine
learning in the 2 testing groups. Student's early
learning results show that they do not meet standards
well. The average results of the implementation of
the blended learning new generation science learning
materials in Table 3. show an increase.

Table 3. Average pre-test, post-test, and n-gain components of student learning outcomes in the 2 test groups

Component Pre-test average score Post-test average score N-gain N-gain Level
Analyse 71.25 96.70 0.8 High
Evaluate 62.50 88.39 0.6 Moderate

Create 57.77 82.05 0.5 Moderate
Table 3. shows the average initial learning In the distance learning system as implemented at

outcomes of each student obtained after a tutorial
with tutors who implemented various teaching
strategies as routines in the two testing classes.
Student learning outcomes indicate the level of N-
gain is dominated by the medium level in the three
components of learning outcomes. A student will
take learning activities seriously if he is interested in
these activities, and is aware of the teaching material
being studied that can help achieve the expectations
he wants [34]. Relevant support also shows that
blended learning is effective in improving student
learning outcomes [35]. The learning system at the
UT requires students to have quite high learning
independence. Students are required to research
lecture materials independently as well as other
learning services such as face-to-face tutorial
services. The ability of students to use the media or
learning resources properly, correctly, and not
encounter many difficulties will determine the
success of their learning [36]. In contrast, some
students are not successful in taking the exam as a
result of their lack of readiness in learning and their
lack of ability to utilize available learning resources.

SAR Journal —Volume 4 / Number 2 / 2021.

the UT, the perseverance in attending lectures can be
shifted into determination to use the learning
resources available at the UT and various relevant
learning resources available on the Internet, as well
as perseverance in fulfilling and doing individual
tasks that are given. For this reason, students must
organize and use a learning environment that
genuinely supports their learning activities. With the
support of an adequate learning environment,
interest, passion, joy, and smooth learning will be
guaranteed, and not much time is wasted so that
learning activities will be active [37]. By the form of
the distance learning system, students conduct
learning activities by dealing directly with the media;
in this case, the leading learning media are printed
media in the form of modules. Besides using printed
media modules, other media are also used, such as
audio cassette media and other supporting books.

The results of students' responses to the process of
the blended learning of the new generation of science
learning materials are shown in Table 4.
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Table 4. Student responses to the implementation of the blended learning

. Categories (%)
Criteria Vs | 3 | Qs | s
Tutorial activities can help students explore science process skills
a. Observation 57.14 30.36 12.5 0
b. Classification 32.14 53.57 14.29 0
c. Interpretation 1.79 62.5 33.93 1.79
d. Prediction 0 37.5 37.5 17.86
e. Hypothesis 21.43 78.57 0 0
f. Control variables 21.43 71.43 7.14 0
g. Plan and carry out research 5.36 46.43 42.86 5.36
h. Inference 1.79 58.93 35.71 3.57
i. Application 26.79 55.36 17.86 0
j. Communication 16.07 75 8.93 0
The effectiveness of the tutorial using blended learning
a. Learning using blended learning strategies is more innovative and fun. 19.64 57.14 23.21 0
b. Blended learning is a good learning design and helps to learn. 16.07 69.64 14.29 0
c:The materlal in blended leqmlng that contains v1sua11;at10n/an1mat10n or 893 6786 2321 0
simulation really helped me in understanding the material.
Sl.ali';ch topic has included a schedule of online and face-to-face activities in 14.29 67.86 17.86 0
e. I feel clearer if the 1;arn1ng 1.ndlcat.0rs are e.xplalned early, the material is 536 46 43 3929 8.93
face-to-face, then continued with online activities.
Suggestion applies blended learning new generation science learning materials

:1}.161 ?(I;I}[ I.lappy if the science learning tutorial in elementary schools utilizes 357 7857 17.86 0
b.1 wgnt to fqllow a science learning tutorial in elementary school that 14.29 60.71 25 0
combines online and face-to-face.
c. Blended leamlng.new generation science learning materials are relevant to 1.79 69.64 7857 0
present and future lives.
d. Blended learning materials for the new generation of science have utilized
the ICT so that they have a high potential to facilitate learning. 179 179 | 4286 3.57
e. Blended learning - practical learning materials for the new generation
Practically applied using cell phones and laptops, making it suitable for 7.14 73.21 19.64 0
studying students who have additional work besides teaching.

Description: VS (very satisfactory), S(satisfactory), QS (quite satisfactory), LS (less satisfactory), and VUS (very unsatisfactory)

Students demonstrate a positive response to the
tutorial they have done. Student responses are based
on the science process skills they have experienced,
the learning outcomes, and the blended learning
processes that have been passed, and the ICT-based
tutorials in general. Table 4. concludes that the
response predominantly stated in the tutorial was
using blended learning of the new generation of
science learning materials for elementary school
teacher programs helping students practice science
process skills. Besides, recommendations for
applying this model in science learning tutorials in
elementary schools are also supported by students.
The success of online learning also requires students
who are self-directed, self-regulated, self-disciplined,
and comfortable with written communication to have
information-sharing characters and have technical
skills [38]. Blended learning is a combination of
learning delivery strategies that take advantage of
online and face-to-face learning. Although blended
learning offers great hope for improving the
effectiveness of education, this delivery strategy
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must be supported by student characteristics. High
interest in the application of blended learning is a
definite starting point for the implementation of
blended learning. A positive attitude and perception
towards learning is the first focus of the five
dimensions of active learning. Without positive
attitudes and perceptions of education, students will
not make optimal efforts in learning [39]. Distance
learning is the training given to participants or
students who do not gather together in one place
regularly to receive lessons directly from the
instructor [40]. Specific detailed materials and
instructions are sent or made available to participants
who then carry out tasks to be evaluated by the
instructor [41]. In reality, the instructor and the
participant can be separated not only geographically
but also in time. Distance learning allows participants
to take classes anytime and anywhere. Distance
learning will enable them to adapt their education
and training to other responsibilities and
commitments, such as family and work. It also
provides an opportunity for participants who may not

SAR Journal = Volume 4 / Number 2 / 2021.
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be able to research because of limited time, distance,
or funds to participate. Distance learning can be
beneficial, especially for participants who are more
mature and have strong motivation to pursue success,
and are happy to be entrusted with the process of
learning independently [42].

4. Conclusion

The research shows that the blended learning of the
new generation of science learning materials is useful
to improve the science process skills of undergraduate
students of elementary school teacher programs at the
Universitas Terbuka. Also, the effectiveness of this
model is supported by student learning outcomes to
improve mastery of concepts related to learning
theory, strategies, and evaluation of science learning
in elementary schools. The effectiveness of the
implementation of blended learning shows that this
model is easily applied in the tutorial. Student
responses also showed student acceptance in
following the blended learning tutorial. Students have
positively perceived the blended learning of the new
generation of science learning materials, and this
perception needs to be maintained through good
design. Although some students say blended learning
has the potential to be confusing, online discussions
are believed to help them learn. Students have very
high confidence in blended learning. This belief will
help them determine if blended learning is well
designed. This indicates that internet-assisted
education that they have experienced is felt to be
unsatisfactory, but they still have high expectations
that blended learning will be sufficient.

5. Implications

From the findings, discussions, and conclusions of
this research, the following things can be
recommended. The blended learning of the new
generation of science learning materials is a tutorial
model for students that effectively improve science
process skills. The implementation of the model
needs to be designed by both the tutor and the
students when viewed from the current state of
facilities and infrastructure in Indonesia. Besides, this
research has a weakness that is not yet able to be
carried out on a broader scale on the territory of
Indonesia, which is an archipelago. The limitation
happens because of the limited time, energy, and
available funds.
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