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Abstract

The investigation carried out in the post-covid era uses a web inquiry
environment in science learning as a learning resolution through contextual
learning. The purpose of this study was to identify students' inquiry abilities
through an intermediary web inquiry environment, which had been previously
tested by experts. 53 junior high school students were involved in seven phases
of inquiry activity, starting from making research questions, hypothesizing,
designing and conducting experiments, collecting and analyzing data to
communicating the results. Each phase relates to the other using a teacher-led
information stimulus on the theme of plant growth. The highest yields were
obtained in two inquiry phases of >60%, namely the problem formulation phase
and the experiment phase. The rest of the students' inquiry abilities are still low
because they are not used to inquiry and learning technology. Web-based
inquiry learning continues to evolve following changes to be used as a science
learning solution.
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1. Introduction

The use of web-based technology provides a new type of support for inquiry
learning [1]. The support includes tools for synthesizing, sharing ideas, visualizing
data, and offering knowledge integration [2, 3]. If properly designed, web support
encourages classroom learning by adding information based on teacher direction.
Web intermediaries are not a problem in science learning with inquiry, instead.
Instead, online platform-based learning supports direct inquiry activities to help
students carry out relevant activities [4]. Students are guided through exploring
science phenomena to become independent learners by maximizing knowledge [5].
The Web provides a solution where teachers engage students in scientific
investigations through simple, realistic experiments. It emphasizes the use of
inquiry to evaluate evidence and construct knowledge critically [6]. In addition, the
web is not only an effective collaborative inquiry but benefits the implementation
time and narrows the gap between male and female students to develop confidence
in learning science [7]. The use of technology is not entirely able to replace direct
inquiry skills because teaching expressive skills when conducting experiments
leads students to a deeper understanding of the concepts being discussed [8]. The
implementation combines inquiry learning in the classroom [9].

We showed the web is e-learning to facilitate an appropriate online science
environment. The web inquiry environment is divided into two, the teacher room
and the student class. The teacher's room is made for the subject teacher to set up
the material, virtual lab, and mark and give feedback on students' work. Student
classes allow students to access the specific type, test the virtual experiment, and
fill in the answer. Therefore, the focus of this study investigates the position of the
web inquiry environment as an intermediary combined with direct inquiry learning,
based on a discourse stimulus that contains an investigation of plant growth where
students can experiment at home.

2. Literature Review

Plants need light and water to gain mass [10]. In photosynthesis, plants use light
energy to convert carbon dioxide and water into simple sugars. These sugars are
linked into more complex molecules to form leaves, stems, and roots. Without
sufficient light and moisture, plants cannot gain mass. The plant growth model was
calibrated with experiments by students (see Fig. 1). Plants grown in dim light may
grow taller than plants grown in adequate light, although they will gain less mass
and have smaller leaves [11]. Plants shaded by other plants will have a better chance
of reaching sunlight if they grow tall quickly. Fertilizers significantly accelerate
plant growth as they provide large amounts of nutrients to plants. Compost has a
less dramatic effect, but it also promotes plant growth by providing small amounts
of nutrients and improving soil structure [12]. Excessive watering causes losses as
large as water shortages [13]. Plant roots need oxygen and rot if they are constantly
saturated with water. Students can study the needs of plants used in designing and
conducting controlled experiments, where every variable except the tested variable
is kept constant.

3.Methods

The study was a one-shot case study investigating the inquiry abilities of 53 high
school students, the total number of students represented in 13 groups. The material
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displayed in the problem discourse contains stimulus information in the form of the
theme of plant tissue transportation. Quantitative calculations also explain which
inquiry phase does not meet the criteria for further analysis. This inquiry-based web
provides an online learning platform and acquires a guided inquiry model for
students by presenting topics with discourse stimuli for inquiry students [14]. It is
also accessible using a web inquiry environment (see Fig. 2). Based on the web
shown in Fig. 2, there are sections students and teachers can access. Previously,
students first created an account to access the class code provided by the teacher as
a learning provider. Thus, this web inquiry environment aims to help students
engage in inquiry learning about scientific phenomena that are difficult to teach
using only textbooks and demonstrating science experiments.

Turnip
Soil

Height: 9.0 cm
Mass: 1.1g T

Daily water 50 mL A

Fig. 1. Testing the effect of plant growth. This figure was adapted
from https://gizmos.explorelearning.com on 15 August 2022.

WEB INQUIRY ENVIRONMENT

WEB INQUIRY ENVIRONMENT

Fig. 2. The inquiry environment web view. This figure was
adapted from http://belajarinkuiri.id/ on 16 August 2022.

4. Results and Discussion

The use of the web allows authentic collaboration to connect using interactive
discussions. Therefore, the teacher's role is needed as a learning support provider
to better plan independent activities students will do. Although it is a challenge for
teachers to become web-based learning designers, the systems that exist on the web
assist in designing epistemologically appropriate designs [15]. The web-based
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inquiry used to identify the phenomenon of scientific investigation further supports
online teaching for students and teachers in monitoring learning progress [16].
Therefore, users can be combined with other technology tools to create a learning
environment that better meets students’ needs. Understanding using a web inquiry
environment, this research activity is described as summarized in Fig. 3.
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Fig. 3. Design inquiry activities in a web inquiry environment.

Seven phases of achievement are available in a web inquiry environment,
starting with students understanding the content of the discourse with an
information stimulus the teacher guides. Students are directed to make research
questions. Curiosity is needed as students' initial ability. Students write hypotheses
in the available columns based on the discourses they have understood before; the
aim is to build predictions. Students are asked to upload a design sketch as an image
made based on the investigation plan. According to the provisions, students work
together to carry out simple experiments at home on the investigation theme, and
collaboration is needed within the group. Then require students to upload
observation tables as evidence of the data collection process. Students strengthen
experimental analysis with a virtual lab that supports reasoning against the results
of the investigation. Finally, students answer the conclusion questions by
explaining the findings scientifically.

This study used a discourse containing an inquiry as an information stimulus
given by the teacher to a group of students on the theme of plant tissue
transportation. The connection between phases in inquiry activities is crucial; the
highest gains are in formulating problems and conducting experiments. The
following is a discourse of information: “A student prepares two water henna
plants, with stems of the same size and length, and then washes the roots. Each
plant was placed in a measuring cup containing 200 ml of coloured liquid and
labelled A and B. Measuring cup A was placed in a place exposed to direct
sunlight, and the measuring cup B was placed in a place not exposed to sunlight,
then both were observed for 15 minutes”. Through student inquiry activities with
a web inquiry environment, the results of achieving student inquiry abilities are
shown in Fig. 4.
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Fig. 4. Student inquiry ability results.

The discourse displayed on the inquiry environment web is about the effect of
plant tissue transportation on the stems of water henna plants on light intensity in
different places. Entering the problem formulation activity, groups of students are
required to make a research question “Does the intensity of sunlight affect the
height of the coloured liquid between glass A and B?”. This example answer is
appropriate because it provides a keyword on the effect of light intensity and liquid
level in the two glasses being compared. This activity indicates the direction in
which students are already thinking about a particular theoretical area [17].

In addition, the ability to ask questions is formed because of the habit of
answering or not daring to be different [18]. Thus, the emergence of questions
becomes a key to inquiry in understanding scientific concepts and representing a
person’s way of thinking to continue learning [19].

The hypothesis generation phase has a lower percentage gain of 54%. Students
have difficulty finding the correct variable to state an idea that can be tested.
Likewise, in the experimental design phase, the web requires students to upload
design sketches based on the information provided. Still, students’ understanding
of predicting predictions when making hypotheses cannot be adequately translated.
It affects their thinking ideas [20].

An example of a sketch made by a group of students is shown in Fig. 5. Figure
5 does not indicate the height of the colour liquid and the influence of sunlight on
the two plants in different places. On the other hand, the image's meaning differs
in the experiment's phase, a simple experimental video at home based on the
discourse of the information stimulus.

The investigation conducted by the sample group of students synthesized
synthesis procedures to fulfil the data collection design [21]. This requires a balance
between knowledge and skills to create a systematic observation step and enable
students to communicate the results scientifically [22].

Furthermore, the impact of the experimenting phase on the data collection phase
required students to present the data in tabular form, but it could not be realized.
This is because the understanding of the data to interpret the data in both
quantitative and qualitative formats has not been fulfilled [23].

Journal of Engineering Science and Technology Special Issue 6/2022



38 P. S. Dewi et al.

|

Taneman b

g "B

ped
- §
T

Fig 5. Plant transportation drawing sketch design.

ey
=
o

> Bl

The data analysis phase accommodates the virtual lab to strengthen students'
concept mastery. This phase directs students to collect data from the results of the
investigation. With the process of collecting data on graphs, students are expected
to be able to interpret the explanations made. However, the ability to analyze the
data in Fig. 3 only obtained at 34%. The group of students has difficulties in making
and translating the investigation results even though the data presented on the web
should be able to be visualized clearly. This indication arises because students have
difficulties relating graphs to evidence that leads to scientific arguments [24]. The
low data analysis is caused by students not being able to read the chart of the
experimental results, causing errors, and the explanations given by students are not
on the results of the data. For this reason, students need to be involved in reflecting
on changes in knowledge [25].

The phase of communicating the results of the score is only 25% and is the
lowest phase because previously, students were judged not to have solid scientific
arguments, and the findings obtained were not able to be criticized by them [26].
Based on the overall results of the inquiry ability, it indicates that students have not
been able to test hypotheses and translate data from investigation activities. In
addition to low concept mastery skills, students are not accustomed to giving
arguments according to the investigation stages, so the scientific communication
conveyed looks inadequate [27]. In addition, the use of the web, which is more
technologically advanced, as an intermediary for learning cannot be appropriately
applied [28]. The planning teachers and students should have been prepared when
attending an inquiry class. Both of them can take part in starting learning activities
in web classes. This, of course, overcomes the excess of time to explore the use of
the web combined with direct inquiry learning. The results from implementing the
inquiry process can be maximized. This study is in line with previous studies
regarding the use of web for improving students understanding [29-33]. This study
also confirms the effectiveness of additional teaching media to support and increase
students’ understanding [34-40].

5. Conclusion

Data acquisition shows that students are not used to the inquiry, so understanding
content is challenging to translate into scientific explanations. Inquiry capabilities
do not yet have more exploration when directed to carry out investigations of plant
tissue transportation. Students have not been able to prove that the amount of light
does not affect height growth. In comparison, the amount of light affects plant mass
depending on the type of fertilizer and the amount of water applied. The teacher's
attention is needed to use a web inquiry environment that students have not fully
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mastered. Thus, the combination of direct inquiry with the web has a planned
readiness before starting the investigation class.
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