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Abstract

The purpose of this study was to determine the validity of the blended learning-based laboratory inquiry
learning device. This type of research includes research and development. The development research procedure
carried out in the development of blended learning-based laboratory inquiry learning tools refers to the 4D
development steps, namely define, design, develop and disseminate. The blended learning-based inquiry
learning tool developed consists of a syllabus, lesson plans, LKPD, modules, and evaluation instruments. This
study only focuses on content and construct validity which were validated by three experts. Based on the results
of the validity analysis using the Aiken index and the reliability analysis using the percentage agreement, it was
found that the blended learning-based laboratory inquiry learning tool developed had valid and reliable criteria.
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INTRODUCTION

Learning tools are one of the materials prepared by educators for students in carrying
out learning activities (Ramdani, et al., 2020). Learning tools can be interpreted as a teaching
aid used in the classroom to achieve the expected goals (Nwike & ., 2013). The development
of learning tools is one of the important points that must be considered by educators because
learning tools are a form of preparation made by educators before carrying out the learning
process. Learning tools are also very important because they serve as guidelines for
implementing learning to produce good quality learning, including in learning biology.

Biology learning is one part of science learning that provides many opportunities and
activities for students, where students not only learn facts, concepts, principles, laws but also
learn how to obtain information, apply technology in science, and work scientifically (Khan ,
2011). Biology is a field that examines empirical facts that exist in nature, so to study it must
go through laboratory studies designed as miniature nature (Muzakkir, et al., 2015). The most
common characteristic of learning biology is experimental learning. This means that learning
biology will be better if it is supported by quality experiments (Khan, et al., 2011).

The Covid-19 pandemic that has attacked several countries, including Indonesia, has
had a major impact on various sectors, one of which is education. In an effort to control the
spread of the COVID-19 pandemic, in mid-March 2020, the government decided to
temporarily suspend learning activities in schools. Schools are considered as one of the media
that has the potential to expand the spread of COVID-19 because of the direct interaction
between students, educators, and parents at a close distance. Therefore, temporary learning is
carried out online, offline and the like until the specified time limit. Of course, this condition
causes several changes in the learning process, including requiring students to study at home.
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Based on the results of field observations at two high schools in Mataram City,
scientific literacy is only applied to the opening of learning. This causes the emergence of
laziness and lack of curiosity of students towards the application of the concepts they have
read and learned. Learning tools used such as syllabus, lesson plans, LKPD, modules and test
instruments have not been able to facilitate students to develop and train students' biological
science literacy skills. The device only develops cognitive aspects, without training literacy
skills.

The results showed that the literacy skills of high school students were categorized as
low with an average achievement of 40.5% (Fadilah et al, 2020). The current state of student
scientific literacy in Indonesia is still relatively low when compared to other countries. One
of the studies on scientific literacy skills that is used as a reference to determine the quality of
education in world countries is through the Program for International Student Assessment
(PISA) organized by the Organization for Economic Cooperation and Development (OECD).
A total of more than 400,000 15-year-old students from 79 countries participated in PISA
2018. China became the country with the highest average achievement in this program for the
science category with an average score of 590, on the other hand Indonesia only ranked 70
with an average achievement of 396 (OECD, 2018). This condition indicates/predicts that the
scientific literacy of Indonesian students is still very low, including high school scientific
literacy.

The COVID-19 pandemic is also an obstacle in carrying out activities that can support
the needs of students, activities that are usually carried out in schools must be stopped,
including conducting practicums / experiments that can train scientific literacy skills,
developing innovation and creation. Students rarely even never do practical/experimental
activities during a pandemic, this can make it increasingly difficult to train students to
develop their scientific literacy skills (Yustina, et al., 2020).

The low quality of scientific literacy and skills possessed by students is caused by
several deviations from the rules that have been set. One form of deviation in the
implementation of learning is that students often manipulate data and tend to memorize and
copy answers that already exist. This is because students are not given the freedom to design
and implement the desired learning activities and do not take advantage of developing
technology to attract students' interest in learning. Educators tend to limit the activities of
students and often limited time in school becomes the biggest obstacle in achieving learning
objectives (Schwicrhow, et al., 2016; Teiq, et al., 2020).

Laboratory inquiry utilizes the surrounding environment as a place for research. A wide
environment will also provide broad opportunities for students to develop their abilities and
skills because the research is not only limited to a room but outside the room can also be used
as a research vehicle for students. Students can also use technology in their learning so that in
addition to being skilled in learning, students are also technology literate. According to Khan
et al., (2011) suggests that laboratory inquiry learning aims to familiarize students with
working like a scientist because this learning model requires students to discover new
knowledge, observe, classify and communicate in the learning process faced with problem
situations in everyday life. -day (illstructured)

Blended learning is a formal education program in which a learner learns at least
partially through content delivery and online teaching with some element of learner control
over time, place, path, or pace (Hernandez et al, 2016). The integration of online learning
environments and traditional learning environments can combine useful aspects of both
methods. The online learning environment ensures flexibility and usefulness that cannot be
found in the classroom environment while the offline learning environment (face to face)
provides much needed social interaction for learning, where the role of educators is also very
important in learning. Therefore, laboratory inquiry based on blended learning will support
each other and is expected to have a positive effect on the quality of learning. With the use of
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the laboratory inquiry model based on blended learning, it is expected to increase literacy and
self-regulated learning of Senior High Scholl students in Mataram.

From the results of research conducted by Sulawanti et.al (2019), it shows that the
laboratory-based inquiry learning model can improve students' psychomotor abilities. Based
on research conducted by Ramdani & Badriah (2018). Laboratory-based inquiry learning
models can improve the process and learning outcomes of students (Oktaviana, 2013). In
addition, research conducted by Neneng (2017) suggests that the implementation of the
laboratory-based inquiry learning model has an effect on students' conceptual changes,
namely increasing students' conceptual understanding. According to Gunawan, et al (2021),
blended learning-based inquiry has a good effect on learning outcomes on the concept of the
digestive system.

The developed learning tools need to be validated. This validity is carried out so that
the learning device is suitable for use in learning. This is in line with the opinion of Putra et
al. (2018) which states that the learning tools need to be validated to ensure their quality. This
is what underlies the researchers to conduct research with the aim of determining the validity
of the blended learning-based laboratory inquiry learning device that was developed so that it
can be applied in biology learning.

METHOD

This type of research includes research and development (R and D). The procedure for
developing blended learning-based laboratory inquiry learning tools refers to the 4D
Thiagaran development steps (1974), namely define, design, develop and disseminate. The
learning device validity test was carried out by three expert validators by filling out a
validation sheet. The expert validation data were analyzed to determine the level of validity
using the Aiken's V formula (1985). The level of validity is determined based on Table 1.
Table 1. Validity Level

Value Range Category
V<0.4 Low Validity
0.4>V<0.8 Medium Validity
V>0.8 High Validity

Furthermore, to measure the understanding between validators (inter rater reliability), it
is analyzed using a percentage agreement. The results of the validation of learning tools are
said to be reliable if the percentage agreement is > 75% (Borich, 1994). Learning devices are
said to be suitable for use in learning, if the results of the analysis meet the category of high
validity and reliable (Borich, 1994).

RESULTS AND DISCUSSION

The result of this development is a blended learning-based laboratory inquiry learning
device. To fulfill the learning tools with valid and reliable categories that are suitable for use
in learning, the steps for developing these learning tools refer to the stages of development of
Thiagarajan (1974) namely Define, Design, Develop, Disseminate. The initial development
stage of learning tools according to Thiagarajan (1974) is the define stage. The define stage
aims to determine and define the needs in the learning process. At this stage, the data needed
for research and development activities are collected (lbrahim, et al., 2020). Based on the
results of the analysis at the define stage in two public high schools in Mataram City, it shows
that the learning tools developed by educators are not optimal and effective to support the
needs of students, the student worksheet used is structured (cookbook recipe experiment)
where practicum steps are available. in detail, clearly and structured (Suma, 2005). and
modules using existing products so that students are lazy to think and do less scientific
performance, so that students become less motivated to be literate and their abilities are not
optimized
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The next stage is the design stage. The activities carried out at the design stage are the
selection of the format and initial product design (Aryuntini et al., 2018). At this stage, the
researcher designed the syllabus, lesson plans, student worksheet, modules, and evaluation
instruments. The learning device designed is based on a laboratory inquiry model combined
with blended learning. The results of the initial product design are used as the first draft of the
learning device. The next stage is the development stage. Activities carried out at this stage
are device validation by validators, device revision (draft II), limited trial, device revision
(draft 11), and final product. However, at this stage, the researcher limits it to the validation
stage by experts. Validation aims to determine the level of validity and reliability of the
developed learning tools. The results of the analysis of the validity and reliability of learning
devices can be seen in the Table 2.

Table 2. Learning tools validity

No Learning Media Indeks Category Percentage Category
Aiken Agreement
1 Syllabus 0.87 Very Valid 95.09 Reliabel
2  Lesson Plan 0.83 Very Valid 94.72 Reliabel
3 Student Woksheet 0.79 Valid 90.15 Reliabel
4 Teaching Material 0.81 Very Valid 91.92 Reliabel
5  Scientific Literacy 0.86 Very Valid 97.53 Reliabel
Instrument

Table 2 shows that the results of the assessment of the three validators of each
component of the learning device such as the syllabus, lesson plans, module and test
instrument have an average Aiken index of 0.80, which means that the components of the
learning device have high validity, while the validity of the student worksheet is 0.79 which
means that the learning device is valid. Calculation of agreement between validators found
that all components of the learning tools developed had a percentage agreement > 75% or
were included in the reliable category. The results of the agreement between the validators
indicate that there is consistency between the validators. The results of the research
conducted are in line with the research conducted by Ibrahim (2020) which shows that all
learning tools validated by experts are classified as very valid.

The research of lhsani et al. (2020) also showed that the average percentage score of
the validity of learning tools from the three validators was 83.2% with very valid criteria.
Inputs and suggestions from the validator are used as consideration for making revisions in
order to improve the tools developed, so that learning tools are produced that are suitable for
use in the field. The validator's input and suggestions for improving the syllabus are that the
references used must be accountable, indicators and instruments are more adapted to the basic
competencies (BC) because the BC hill is level C4. Some of the validator's suggestions for
improving the lesson plan include: 1) The Operational Verbs (OV) used must be varied, 2).
Online and offline learning scenarios are presented in writing, 3) the time when online and
offline must be distinguished. Inputs and suggestions for improving the student worksheet
include: 1) Use good and correct written language, namely paying attention to good and
correct subject object predicate description Indonesian, 2) the problems presented must be
more highlighted and, 3) in student worksheet more focus on skills development. Some
suggestions for improving the module include: 1) use standard language and subject object
predicate description, 2) pay attention to the space/distance between numbers and letters, the
distance between one line and another, 3) teaching objectives must meet the audiens A,
audiens B, audiens C, audiens D component, 4) add instructions and directions for students,
5) there needs to be additional orders to make hypotheses and, 6) there is no need to include
time allocation. Some inputs and suggestions for improving the biological science literacy
test instrument and self-regulated learning include: 1) improve punctuation writing, 2) make
simple sentences that are quickly understood by students, 3) pay attention to the format of
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writing answer choices, 4) create work instructions with simple sentences, 5) the number of
statements made must be adjusted to the conditions of students, 6) use simple sentences so
that students can easily understand them.

CONCLUSION

The blended learning-based laboratory inquiry learning device developed has high
validity and reliability. This indicates that the learning tools developed are suitable for use in
learning.

RECOMMENDATION
The resulting Blended Learning-Based Laboratory Inquiry Learning Tool can be an
alternative learning model applied by teachers in teaching science subjects.
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