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Abstract. This research aims to improve students' scientific askfjg skills through the
implementation of Question Webs Based Learning (QWBL) model. This research used one
group pre-test and post-test design implemented for senior high school students enrolled in
2017/2018 academic period. The Students’ scientific asking skills were measured by using
Scientific Asking Skills Assessment Sheet (SASAS). The obtained data were analysed using
paired t-test and n-gain. Results showed that: (1) The average post-test score was 3.42 (high
category), (2) the average score of n-gain students' scientific asking skills was 0.67 (medium
category), and (3) the students responded verv positively (95%) to the implementation of
QWBL Model. Another result found that more than 75% of the students felt courageous to ask
scientific questions through writing. This research implies that QWBL Model can be used to
improve students' scientific asking skills in various education levels in Indonesia.

1. Introduction

The process of teaching physics i1s done by the application of scientific method. One of the
components students have to master in applying the method 1s scientific asking skills. student's skill in
asking scientific questions. Scientific question is a typical question that can be answered through
experiment and based on factual reasons or evidence [ 1-5]. Scientific questions play an important role
in the process of education in schools because such questions will have a positive impact on students,
such as (1) increasing their active learning participation, (2) developing their thinking processes to
help maintain their attention, (3) assessing their learning to arouse curiosity, (4) stimulating interest
and making them more confident. (5) and motivating them to seek new information [6-9].

Early research results [9] on scientific questions showed that students' ability to ask scientific
questions in oral or in writing in physics learning was still low. The number of students who were able
to ask questions verbally were only 20% of the total students and 80% of them all are unable to ask
questions verbally. Most students did not want to ask verbally because they (1) did not know what to
ask, (2) did not dare to ask, (3) felt fear in conveving wrong question or not in line with the taught
concept, (4) felt unsatisfied with the teacher’s responses. (5) preferred to hear rather than to ask
questions. Similarly. previous research resulted that students' ability in formulating questions based on
Blooms' taxonomy showed low levels; it was 86% recall, 7% application, and 7% not yet able to
formulate questions [9-10]. The results of this study are in accordance with the opinion initiated by
Kaberman & Dori that along with the mcreasing level of education, the phenomenon of many
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students who rarely ask questions and do not even want to ask during the learning process often
happens [9.11].

One of the innovative learning models to improve scientific asking skills of senior high school
students is Question Webs Based Leaming (QWBL) model. The web question is a chart of questions
designed to help students inquire about the predictions, theories, and the results of an experiment or
concept studied [3]. The model has a syntax that consists of 5 phases, they are: (1) Identifying
problems and conveying goals, (2) Delivering information and compiling questionnaires, (3)
Discussing scientific questions, (4) Reflecting on scientific questions and (5) Evaluation [9]. Each
phase or step in the model 1s supported by the latest theoretical and empirical foundations. In addition,
the model and its instruments have been validated by experts or validators mn a Focus Group
Discussion (FGD) and stated to be very valid (on content validity and construct validity) and reliable,
so that the QWBL model is declared eligible to be applied in school [9].

2. Experimental Method

2.1 General Background of Research

This research belongs to Educational Design Research (EDR) [10]. The purpose of this research was
to analyse the improvement of scientific asking skilll of senior high school students through the
implementation of QWBL modBl on physics learning. This research used one-group pre-test and post-
test design. The improvement of students’ scientific asking skills through the implementation of the
QWBL model was determined based on: (1) The average postflest scores involving students’ scientific
Bkills at least in scienfific category, (2) a significant increase (statistically) on the pre-test and post-test
scores, (3) average n-gain determined at least on the middle improvement criteria, and (4) the
students’ response that must be at least positive.

2.2 Sample of Research

The samples of this research were 20 students of senior high school in Aceh, Indonesia at academic
year 2017/2018 who took physics course especially in static fluid materials. The samples
determination used purposive sampling technique [ 13].

2.3 Instrument and Procedures

Scientific asking skills of senior high school students were measured using the Scientific Asking Skills
Assessment Sheet (SASAS). SASAS was prepared based on the scientific indicators of the measured
skills like shown in Table 1. The high school students’ resposes to the implementation of the QWBL
model was measured by using a student response questionnaire [§#9, 13-14].

This study was classified as a pre-experimental study that used one group pre-test and post-test
design, which was O1 X O2 (13, 16-17). The learning started by giving pre-test (O1). Then, the
teacher applied QWBL model and physics learning instruments in the experimental class (X) for four
meetings. In each meeting, students were given a questionnaire webs sheet to train them ably
composing questions in accordance with the taught concept. The teacher gave a fundamental question
written on the middle circle of the questionnaire webs sheet. Students were asked to write sub-
questions 1n general based on the given margin of the first page of the questionnaire (Iigure la) by
using the question word "H&S5W Questions" (what, why, who, whom, where, which, how). The
teacher asked students to write scientific questions on the second page (Figure 1b) based on the sub-
questions on the first page by using one of the scientific questions formats: a) is there a relationship
between..... With.....? b) What factors are causing......? ¢) Is there any influence.....to .....7? d) What is
the relationship between ...... to.....7 [2.9]. The preparation of questionnaire webs sheets pages was
done by students in groups to produce qualified scientific questions. The implementation of the
QWBL model on physics learning was ended by post-test (O2) using SASAS. Each senior high school
student was required to complete SASAS and filled out a response questionnaire on the post-test.

[




MISEIC 2018 IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1108 (2018) 012037  doi:10.1088/1742-6596/1108/1/012037

2.4 Data Analysis
Table 1 and Table 2 show the data analysis of students’ scientific asking skills before and after
the implementation the QWBL Model based rubric.

Tabel 1.The rubric to assess indicator of the scientific asking skills.

Indicator Assessment aspect Score
1. Using one of the scientific ~ Formulated by using one of the scientific question 1.00
question formats formats.
2. Shows two or more The scientific question shows the relationship 1.00
variables. between two or more variables that can be tested.
3. Contains facts or evidence  The scientific question contains facts or evidence 1.00
that can be investigated or experimentation.
4. Not based on values and The scientific question not based on values and 1.00
opions opinions.
Total 4.00

Table 2. The assessment category of scientific asking skills.

Score Scientific asking skills Notes
category
320< x < 4.00 Very scientific It contains all aspects of the assessment
240 < x < 320 Scientific It contains three aspects of assessment
1.60< x < 240 Less scientific It contains two aspects of assessment
0.80< x < 1.60 Very less scientific It contains only one aspect of the
assessment
0.00 < x < 0.80 Not scientific It does not contain any aspect of the
assessment

The degree of increased score of students’ scientific asking skills was analysed by using the n-
gain equation [9,18]. The n-gain score was determined by the following criteria: High> 0.70; medium
0.30 - 0.70; Bbw <0.30. The pre-test and post-test data of scientific asking skills of high school
students were ®halysed by using inferential statistic with the help of SPSS software.

3. Result and Discussion

Table 3 presents the results of the QWBL model implementation on physics learning. The seientific
asking skills of senior high school students at pre-test in 4 students (20%) were in very less scientific
category, 11 students (55%) were less scientific and 5 students (25%) were in the scientific category.
In general, students” scientific asking skills before the implementation of the QWBL Model were only
2.17 (less scientific category). These findings were supported by the research [9] that the scientific
asking skills of high school students are still low because they are not trained by teachers and students
are still afraid to ask even if they do not understand the concept of physics that 1s being described by
the teacher.

Conversely, after the implementation of QWBL model, senior high school students” scientific
asking skills increased. At post-test, 16 students (80%) were in very scientific category while the other
4 students (20%) were in scientific category. The application of the QWBL model could improve
students' scientific asking skills from 75% less scientific and very less scientific to 80% high scientific.
The increase of n-gain score was from 0.38 to 0.94 which meant in moderate and high category. This
increase in n-gain indicated that the QWBL model was effective to improve scientific asking skills in
physics learning especially on static fluid materials
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Table 3. The average score of pre-test, post-test and n-gain on scientific asking skills of high school
students in physics learning.

Students  Pre-test Category Post-test Category N-gain __Category
S1 1.60 Very Less Scientific 3.87 Very Scientific 0.94 High
S2 2.20 Less Scientific 3.47 Very Scientific 0.70 Medium
S3 2.80 Scientific 3.33 Very Scientific 0.44 Medium
S4 1.60 Very Less Scientific 3.40 Very Scientific 0.75 High
S5 2.13 Less Scientific 3.60 Very Scientific 0.79 High
S6 1.87 Less Scientific 3.27 Very Scientific 0.66 Medium
S7 3.13 Scientific 373 Very Scientific 0.69 Medium
S8 2.40 Scientific 2.93 Scientific 0.33 Medium
S9 2.13 Less Scientific 3.33 Very Scientific 0.64 Medium
S10 2.67 Scientific 3.60 Very Scientific 0.70 Medium
S11 1.87 Less Scientific 3.87 Very Scientific 0.94 High
S12 2.00 Less Scientific 3.53 Very Scientific 0.77 High
S13 3.00 Scientific 3.60 Very Scientific 0.60 Medium
S14 1.60 Very Less Scientific 353 Very Scientific 0.81 High
S15 2.20 Less Scientific 3.67 Very Scientific 0.81 High
S16 2.20 Less Scientific 3.33 Very Scientific 0.63 Medium
S17 1.33 Very Less Scientific 2.47 Scientific 0.43 Medium
S18 2.20 Less Scientific 3.20 Scientific 0.56 Medium
S19 2.27 Less Scientific 3.47 Very Scientific 0.69 Medium
520 2.27 Less Scientific 3.13 Scientific 0.50 Medium

Average 2.17 Less Scientific 3.42 Very Scientific 0.67 Medium

In general, scientific asking skills of high school students during post-test 1s 3.42 (very scientific
category) and n-gain was in moderate categories. The results of this study are supported by the results
of previous studies [19-31] that learning, teaching, models, methods, instruments, and media that are
eligible, qualifidll, valid, practical, and effective will enhance and achieve learning objectives. That is,
different test of pre-test scorefind post-test of scientific asking skills on the implementation of QWBL
Model used Paired t-test (see Table 4).

Table 4.The results of Paired t-test of students scientific asking skills.

Paired Samples Test, o = 5%

Mean Std. Deviation Std. Error T df  Sig. (2-tailed)
Mean
Pre-test — Post-test -1.24 0.50 0.11 -11.07 19 0.00

Table 4 shows that the mean score of students' scientifiasking skills was -1.24 and had degrees
of freedom (df) of 19, t arithmetic of -11.07. This result was significant because p < 5%. The result of
the calculation had a negative sign, which meant that the pre-test was different from the post-test
(scientific) perceived by the students after using QWBL model in physics learning. The students'
positive response to the QWBL model was 95% of students who said that the QWBL Model could
motivate students to ask questions. The students’ learning outcomes increased as they had a good
response to the learning [33]. Increasing student involvement can improve learning outcomes in terms
of the effectiveness. measurable learning, high students’ achievement. and their learning responses
[34]. A teaching i1s said to be effective when a teacher has the right strategy for conveying his
knowledge to students structurally and can integrate theory and practice into the learning process [35].
The active participation of students in learning by using the QWBL Model can be seen from the work
of the student groups in preparing the question webs sheet as in Figure 1.
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(a) ®)

Figure 1. Question webs sheet.

The question webs sheet were arranged in groups to produce qualified questions, although there
were some general questions that had not led to scientific questions on the first sheet such as "What is
the relationship between floating materials for ships?" and "on the event?" but based on the agreement
in the students group discussion, the general questions on the first page were rearranged into several
scientific questions on the second page such as" Is there a relationship between the density of the ship
and the sea water mass?". These scientific questions were used by students to conduect class
discussions. If students did not dare to ask questions verbally or were afraid making wrong questions,
then students could ask questions in writing by reading the questions on the questionnaire.

Principle finding based on interview questions with several students was that more than 75% of
students at first were not courageous to ask question because they were afraid the questions were
wrong and fear of being laughed at by friends. However, after being taught by implementation of the
QWBL Model, the students feel more courageous in scientific wrifjrg and can ask scientific questions
through writing and oral with the question is very scientific. The results of this study proves that the
implementation of the QWBL Model in physics learning proved to be effective in improving the
scientific asking skills of senior high school students.

4. Conclusion

Question webs Based Learning (QWBL) model 1s specifically designed to improve students' scientific
asking skills. The results of the research prove that: (1) The average post-test score was 3.42 (high
scientific category): (2) Average n-gain score of students' scientific asking skills was 0.67 (medium
category): and (3) Students responded very positively (95%) to the implementation of QWBL model.
Principle finding based on interview results was that students feel more courageous in scientific
writing and can ask scientific questions through writing and oral. Therefore, the QWBL Model has
Broven to be effective for improving the scientific asking skills of high school students. The
implication of this research is that QWBL Model is expected to be implemented to improve students'
scientific inquiring skills in various education levels in Indonesia. Further research is expected to be
done at different levels of education and country.
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