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Abstract: Science education that emphasizes only the count is not relevant at the moment. Students

mst make scientific reasoning in answering the problem. This study aims to determine students’'

scientific reasoning abilities in the light matter. The method in this research was the descriptive method
by using survey technique. The instrument used is a description test consisting of 8 items of light matter.
This test was conducted on 201 students from the eighth-grade junior high school in Banjarmasin
selected at random. The RASCH model is used as a processing stage of data from raw data into logit
numbers that provide information related to infit, outfit and unidimensionality using a winstep program
to achieve this goal, this study investigated the quality of items from Item and person measure, Item
Bias, item and person reliability, and variable map. The findings show that the scientific reasoning ability
of the eighth-grade students can be at a low level. So researchers should strive to improve students'
scientific reasoning abilities in future research.

Keywords Keywords — Rasch Model; construct validity; test; scientific reasoning.

Introduction: Physics can be interpreted as a science of measurement because everything we know
about the world of physics and the principles governing its behaviour has been studied through
observations of natural phenomena. Physics is a science that requires more understanding than shipping
(Siregar, 2003). The purpose of learning physics is the formation of reasoning ability in students
reflected through the ability to think logically, critically, and systematically in problems solving,
especially in the field of physics (Rangkuti, 2015). In the Curriculum 2013, it is explained that one of the
core competencies in learning, especially for grades VIIl and IX SMP is to cultivate, decorate, and reason
in the realm of concrete and abstract realms as studied in schools and other sources in the same point
of view/theory.

Scientific reasoning is one of the 21st-century skills that is expected to be taught in the science
classroom in an effort to prepare students for their success in facing the challenges of globalization.
Scientific reasoning is highly emphasized in new science education standards (Zhou, et al., E}. In the
PISA test, the skill is also one of the skills tested (Salz, 2009). The Scientific reasoning could be an
effective predictor of student success and thus could potentially be used in practical decision making for
the course (Thompson, et al., 2018). Students who are used to solve problems indirectly develop the
thought process of reasoning (Rizta et al., 2013). In a series of studies, they showed that the scientific
reasoning of preadolescent children was severely deficient (Kuhn & Franklin, 2006).

Georg Rasch developed an analytical model of the response theory of grains (or Item Response Theory,
IRT) in the 1960s (Boone et al., 2011). IRT is an alternative test measurement theory in Bdition to
Classical test theory. Classical tests of these theories enable the presumption of test results such as the
difficulty of items and the ability of people. IRT focuses on the pattern of responses given by the person
to the test item and backgrourﬂoerson‘ IRT has many advantages and is more complex than Classical
test theory (Chan et al., 2013). Rasch measurement model or one parameter model is the simplest IRT
uadel and it has strong measurement properties (Afrassa, 2005). Raw data in the fornuf dichotomous
data (in the form of right and wrong) that indicate students' abilities, Ramormulates this into a model
that connects students and item (Sumintono and Widhiarso, 2014). The benefit of Rasch's analysis is its
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ability to estimate the total score for clients even when not all items have been managed. This is
especially useful when working with children who may not adhere to all the constraints of standard
testing situations (Avery et al., 2003).

Scientific reasoning is very important for ﬂdents, it is related to the role of scientific reasoning in the
process of solving problems in physics. Thus, this study was conducted to describe the students'
scientific reasoning abilities using the Rasch measurement model

Methodology: The method in this research was the descriptive method by using survey technique. In
this study, the participant was 201 eighth grade students from 3 junior high schools in Banjarmasin.
They were chosen at random. Their age was between 14-15 year:nld. The study was conducted in April
2017. All participants had studied light material before the test. The instrument used in this study is a
scientific reasoning test on light material with 8 questions. The purpose of this test was to test students'
scientific reasoning abilities. Students are given time to answer the test for eighty minutes. The test
results are then used as data in this study. Each student is labelled with codes A, B and C for the
representation of the origin of the school. The description described students' reasoning abilities gained
after students completed the reasoning ability of reasoning instruments on the Light material. The result
data will be included in the winstep software which is one of the series in Rasch model with the data
polytomy. Output in this software that is in the form of the Item Measure table, Person Measure,
Variable Maps and Reliability which have been converted before becoming a logit number. This logit
number must qualify the Mean Square Output (MNSQ), Outfit Z-Standard (ZSTD), Point Measure
Correlation (Pt Mean Corr) and Reliability values according to Rasch modelling.

Output winstep is in the form of Iltem Measure table, Person Measure, Variable Maps and Reliability
which have been converted before becoming logit number. This logit number must qualify the Mean
Square Output (MNSQ), Outfit Z-Standard (ZSTD), nnint Measure Correlation (Pt Mean Corr) and
Reliability values according to Rasch modelling. The parameters used are infit and outfit of the mean
square and standardized values. According to Sumintono and Widhiarso (2014), infit (inlier sensitive or
information weighted fit) is the sensitivity of response pattern to target item on respondent (person) or
vice versa; while outfit (outlier sensitive fit) measures the sensitivity of the response pattern to the item
with a certain degree of difficulty on the respondent or vice versa. According to Sumintono and
Widhiarso (2015) of the logit numbers obtained from the Ministep software output, there is an interval
scale (logit rule) which describes the state of the number. Thiscale is:
16

1. The value of Mean Square Outfit (MNSQ) received: 0.5 <MNSQ <1.5

2. The accepted Z-Standard Qutput (ZSTD) value: -2.0 <ZSTD <+2,0

3. Point Measure Correlation Value (Pt Mean Corr): 0.4 <Pt Measure Corr <0.85

Therefore, the respondent would be qualified based on the value relating to the entry and absence of
respondents in the modelling. Reliability questions with Rasch modelling were analyzed using individual
separation values and grain separations as well as Cronbach Alpha values displayed in Rasch program
outputs. The higher the value of individual separation and the value of the grain separation and the
Alpha Cronbach value the better the reliability of the problem. The criteria for interpreting the value of
individual separation and the separation of an instrument's grain can be seen using Table 1 (Sumintono
and Widhiarso, 2015).

Criteria Value of separation individual and item
Weak <0,67

Enough 0,67-0,80

Nice 0,81-0,90

Very Good 0,91-0,94

Special >0,94

Table 1. Interpretation of individual separation values and Instrument separation items

The Cronbach Alpha values used to measure interactions between individuals with whole grains can be
interpreted using Table 2 (Sumintono and Widhiarso, 2015).
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Problem level of difficulty with Rasch modelling is analyzed by using logit number contained in the
measurement column problem, the higher the logit value than the higher the difficulty level of the
problem. In the measurement of the problem, there is also information on the standard deviation value.
If the value is combined with an average logit score, the difficulty level of the items can be grouped

Criteria Alpha Cronbach
Bad <0,5

Ugly 05-0,6
Enough 06-0,7

Nice 0,7-0,8

Very Good >0,8

Table 2 Interpretation of Cronbach Alpha values

according to the difficulty level as in Table 3 (Sumintono and Widhiarso, 2015).

Interpretation Criteria
Difficult 0,00 logit + 15D
Very Difficult >+ 15D

Easy 10,00 logit — 15D
Very Easy <- 15D

Table 3. Interpretation of Problem Exchange Index

Result and discussion:

Item Infit Outfit PT-Measure Prob | Measure
number

MNSQ ZSTD MNSQ | Z5TD | CORR | EXP
1 1.15 1.5 1.15 0.8 0.59 0.64 0.4915 -0.81
2 1.03 0.3 0.92 -0.6 0.68 0.67 0.0001 -0.26
3 0.79 -2.0 0.81 -1.7 0.69 0.65 0.2022 0.13
4 1.05 0.5 1,22 1.5 0.55 0.6 0.5853 -0.20
5 0.61 -2.8 0.6 -2.7 0.77 0.7 0.2197 0.64
6 0.5 4.1 0.52 -3.7 0.81 0.71 0.4565 0.63
7 1.38 2.7 1.47 2.7 0.49 0.58 0.0031 -0.14
8 1.18 1.3 1.29 1.6 0.6 0.63 0.0111 0.01
S.D 0.45
Person Reliability 0.79
lem Reliability ~ 0.99
Cronbach Alpha 0.85

Table 4. Results summary of the winstep program output
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Figure 1. Variable Map

Based on Table 4, it can be seen that the top item is item 7 has a tendency that is less fit. When viewed
from three criteria, item 7 only does not qualify at ZSTD outfit value that was equal to 2.7 or
unpredictable data, but for MNSQ outfit value that was equal to 1.47 still, meet good criteria for
measurement. The value of Pt Measure Corr also meets the criteria of 0.49. Therefore, item 7 can be
maintained and did not need to be fixed. This is similar to the items 5 and 6 that have ZSTD values of -
2.7 and -3.7 or too small, so data was too predictable but can still be maintained to measure students’
reasoning abilities. As for the items other items have the value of MNSQ, ZSTD, and Pt Measure Corr in
accordance with the criteria so it does not need to be repaired. However, according to Sumintono and
Widhiarso (2015}, the value of the grain conformity consisting of Outfit MNSQ, ZSTD, and Pt Measure
Corr is strongly influenced by the size of the sample size.

A point item is called bias if it is found that one individual with a particular characteristic is more
favourable than that of an individual with another characteristic (Sumintono and Widhiarso 2015). An
item is said to contain bias if it is found that the probability value of the item is below 5%. In Rasch
modelling to detect the biased problem can be seen in Table 4. There were 3 items that are biased and 5
items are unbiased. So, there were 5 items that can be directly used to measure students' reasoning
ability and 3 items that need to be improved in order to make good measurements was items 2,7 and 8.
This indicates that these three items need to be improved so as not to harm a particular school.

Reliability problems developed for the criteria of person reliability into the category was nice, the
criteria of the reliability of the item entry into the category special, and Cronbach Alpha criteria into the
category of very good Thus, overall these questions can be trusted to measure students' reasoning
abilities. It also shows that the reliability of the items was very good. In table 4, it can be seen in the
Item Number column that item 5 was the hardest problem with a logit value of 0.64 and question
number 1 was the easiest problem with a logit value of -0.81, it corresponds to the cognitive domain of
the reasoning problem developed. Items 5, 6, and 3 had Cognitive domains C5, items 8, 7, and 4 had C4
cognitive domains, and item 1 has C3 cognitive domains. Item 2 had Cognitive domain C5, but it was not
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in accordance with the results of research analysis that shows the problem is entered in the category
very easily with a logit value of -0.26. It was also shown by the number of students who can correctly
answer the question.
1

The !riable map shows the distribution of student ability and item difficulty on the same logit scale.
Students' abilities are listed on the left side of the map while the item difficulty is on the right side of the
map. The higher logit represents students with higher abilities (the left side) and more difficult items
(right side) and vice versa (Iramaneerat, Smith, and Smith, 2008). Through the variable map, it allows us
to identify whether the item matches the student's abilities. The relation of ability possessed by
students with problem level in figure 1, on the left side shows the distribution of students' reasoning
ability and the right side shows the difficulty level of the item. The left side of the map shows the higher
level of the reasoning problem. This means the student could get the maximum value of all questions.

On the right side of the map are eight items that have difficulty levels that from item 5 was the most
difficult to iteml the easiest to do. This means that there is no problem that accumulates in one line
only, it shownm problem of having various levels of difficulty, ranging from the most difficult to the
easiest. Logit 0 is set as the average test item (Irarﬂmerat, Smith, and Smith, 2008). From the variable
map, we can see that most students are below the average of the exam items. Few students with higher
ilities are above logit 0 and very many students are below average. Low logit indicates low ability.
Thus we can argue that the students' ability in scientific reasoning is low, as most of them cannot solve
the problem of scientific reasoning. Inather words, items are deemed less able to fit the student's
abilities. This is because students are not familiar with the scientific reasoning items in this study and
they are not taught to answer these kinds of questions in school.

Training in scientific reasoning may also have a long-term impact on student academic achievement
(Bao, et al., 2009). Scientific reasoning has an important role in the problem-solving process (Khan and
Ullah,2010). When students have high problem-solving skills, it can have an impact on achieving more
effective student learning outcomes (Nieminem et al., 2012; Stephens and Clemen, 2010). Low scientific
reasoning ability makes learning outcomes low, so media, learning and teaching model, and learning
materials are needed to improve student learning outcomes. This is supported by the results of the
study (Wati, et al., 2018; Erika, et al., 2018; Jatmiko et al., 2018; Limatahu, et al., 2018; Prahani, et al,
2016; Prahani, et al., 2018; Purwaningsih et al., 2018; Sunarti, et al., 2018; Suyidno et al., 2018) that the
media, learning and teaching model that is qualified will be able to improve and achieve the learning
outcomes.

Conclusions: Scientific reasoning abilities among eighth-grade junior high school students are still at a
low level. It is, therefore, necessary to improve students' scientific reasoning.
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Abstract—Science education that emphasizes only the count is not relevant
at the moment. Students must make scientific reasoning in answering the
problem. This study aims to determine students' scientific reasoning abilities in
light matter. The method in this research was the descriptive method by using
the survey technique. The instrument used is a description test consisting of 8
items of light matter. This test was conducted on 201 students from the eighth-
grade junior high school in Banjarmasin selected at random. The RASCH
model is used as a processing stage of data from raw data into logit numbers
that provide information related to infit, outfit and unidimensionality using a
winstep program to achieve this goal, this study investigated the quality of
items from Item and person measure, Item Bias, item and person reliability, and
variable map. The findings show that the scientific reasoning ability of the
eighth-grade students can be at a low level. So researchers should strive to
improve students' scientific reasoning abilities in future research. [

Keywords — Rasch Model, Construct Validity, Test, Scientific Reasoning

1 Introduction

Physics can be interpreted as a science of measurement because everything we
know about the world of physics and the principles governing its behaviour has been
studied through observations of natural phenomena. Physics is a science that requires
more understanding than shipping (Siregar, 2003). The purpose of learning physics is
the formation of reasoning ability in students reflected through the ability to think
logically, critically, and systematically in problems solving, especially in the field of
physics (Rangkuti, 2015). In the Curriculum 2013, it is explained that one of the core
competencies in learning, especially for grades VIII and IX SMP is to cultivate,
decorate, and reason in the realm of concrete and abstract realms as studied in schools
and other sources in the same point of view/theory.
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Scientific reasoning is one of the 21st-century skills that is expected to be taught in
the science classroom in an effort to prepare students for their success in facing the
challenges of globalization. Scientific reasoning is highly emphasized in new science
education standards (Zhou, et al., 2016). In the PISA test, the skill is also one of the
skills tested (Salz, 2009). The scientific reasoning could be an effective predictor of
student success and thus could potentially be used in practical decision making for the
course (Thompson, et al., 2018). Students who are used to solve problems indirectly
develop the thought process of reasoning (Rizta et al., 2013). In a series of studies,
they showed that the scientific reasoning of preadolescent children was severely
deficient (Kuhn & Franklin, 2006).

Georg Rasch developed an analytical model of the response theory of grains (or
Item Response Theory, IRT) in the 1960s (Boone et al., 2011). IRT is an alternative
test measurement theory in addition to Classical test theory. Classical tests of these
theories enable the presumption of test results such as the difficulty of items and the
ability of people. IRT focuses on the pattern of responses given by the person to the
test item and background person. IRT has many advantages and is more complex than
the Classical test theory (Chan et al., 2013). Rasch measurement model or one
parameter model is the simplest IRT model, and it has strong measurement properties
(Afrassa, 2005). Raw data in the form of dichotomous data (in the form of right and
wrong) that indicate students' abilities, Rasch formulates this into a model that
connects students and item (Sumintono and Widhiarso, 2014). The benefit of Rasch's
analysis is its ability to estimate the total score for clients even when not all items
have been managed. This is especially useful when working with children who may
not adhere to all the constraints of standard testing situations (Avery et al., 2003).[

Scientific reasoning is very important for students. It is related to the role of
scientific reasoning in the process of solving problems in physics. Thus, this study
was conducted to describe the students' scientific reasoning abilities using the Rasch
measurement model [’

2 Methodology

The method in this research was the descriptive method by using the survey
technique. In this study, the participant was 201 eighth grade students from 3 junior
high schools in Banjarmasin. They were chosen at random. Their age was between
14-15 years old. The study was conducted in April 2017. All participants had studied
light material before the test. The instrument used in this study is a scientific
reasoning test on light material with eight questions. The purpose of this test was to
test students' scientific reasoning abilities. Students are given time to answer the test
for eighty minutes. The test results are then used as data in this study. Each student is
labelled with codes A, B and C for the representation of the origin of the school. The
description described students' reasoning abilities gained after students completed the
reasoning ability of reasoning instruments on the Light material. The result data will
be included in the winstep software which is one of the series in the Rasch model
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with the data polytomy. Output in this software that is in the form of the Item
Measure table, Person Measure, Variable Maps and Reliability which have been
converted before becoming a logit number. This logit number must qualify the Mean
Square Output (MNSQ), Outfit Z-Standard (ZSTD), Point Measure Correlation (Pt
Mean Corr) and Reliability values according to Rasch modelling.

Output winstep is in the form of Item Measure table, Person Measure, Variable
Maps and Reliability which have been converted before becoming logit number. This
logit number must qualify the Mean Square Output (MNSQ), Outfit Z-Standard
(ZSTD), Point Measure Correlation (Pt Mean Corr) and Reliability values according
to Rasch modelling. The parameters used are infit and outfit of the mean square and
standardized values. According to Sumintono and Widhiarso (2014), infit (inlier
sensitive or information weighted fit) is the sensitivity of response pattern to target
item on respondent (person) or vice versa; while outfit (outlier sensitive fit) measures
the sensitivity of the response pattern to the item with a certain degree of difficulty on
the respondent or vice versa. According to Sumintono and Widhiarso (2015) of the
logit numbers obtained from the Ministep software output, there is an interval scale
(logit rule) which describes the state of the number. The scale is:

1. The value of Mean Square Outfit (MNSQ) received: 0.5 <MNSQ <1.5

2. The accepted Z-Standard Output (ZSTD) value: -2.0 <ZSTD <+2,0

3. Point Measure Correlation Value (Pt Mean Corr): 0.4 <Pt Measure Corr

<0.85

Therefore, the respondent would be qualified based on the value relating to the
entry and absence of respondents in the modelling. Reliability questions with Rasch
modelling were analyzed using individual separation values and grain separations as
well as Cronbach Alpha values displayed in Rasch program outputs. The higher the
value of individual separation and the value of the grain separation and the Alpha
Cronbach value the better the reliability of the problem. The criteria for interpreting
the value of individual separation and the separation of an instrument's grain can be
seen using Table 1 (Sumintono and Widhiarso, 2015).

Table 1. Interpretation of individual separation values and Instrument separation

items
Criteria Value of separation individual and item
Weak <0,67
Enough 0,67-0,80
Nice 0,81-0,90
Very Good 0,91-0,94
Special >0,94

The Cronbach Alpha values used to measure interactions between individuals with
whole grains can be interpreted using Table 2 (Sumintono and Widhiarso, 2015).
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Table 2 Interpretation of Cronbach Alpha values

Criteria Alpha Cronbach
Bad <0,5
Ugly 0,5-0,6
Enough 0,6 —0,7
Nice 0,7-0,8
Very Good >0,8

Problem level of difficulty with Rasch modelling is analyzed by using logit number
contained in the measurement column problem, the higher the logit value than the
higher the difficulty level of the problem. In the measurement of the problem, there is
also information on the standard deviation value. If the value is combined with an
average logit score, the difficulty level of the items can be grouped according to the
difficulty level as in Table 3 (Sumintono and Widhiarso, 2015).

Table 3. Interpretation of Problem Exchange Index

Interpretation Criteria
Difficult 0,00 logit+ 1SD

Very Difficult >+ 1SD
Easy 0,00 logit — 1SD

Very Easy <-1SD

3 Result and Discussion

Table 4. Results summary of the winstep program output

Item Infit Outfit PT-Measure Prob | Measure
number
MNSQ | ZSTD | MNSQ | ZSTD | CORR | EXP
1 1.15 1.5 1.15 0.8 0.59 0.64 | 0.4915 | -0.81
2 1.03 0.3 0.92 -0.6 0.68 0.67 | 0.0001 | -0.26
3 0.79 -2.0 0.81 -1.7 0.69 0.65 | 0.2022 | 0.13
4 1.05 0.5 1.22 1.5 0.55 0.6 0.5853 | -0.20
5 0.61 -2.8 0.6 -2.7 0.77 0.7 0.2197 | 0.64
6 0.5 -4.1 0.52 -3.7 0.81 0.71 | 0.4565 | 0.63
7 1.38 2.7 1.47 2.7 0.49 0.58 | 0.0031 | -0.14
8 1.18 1.3 1.29 1.6 0.6 0.63 | 0.0111 | 0.01
S.D 0.45

Person Reliability 0.79
Iem Reliability  0.99
Cronbach Alpha 0.85
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Figure 1. Variable map

Based on Table 4, it can be seen that the top item is item 7 has a tendency that is
less fit. When viewed from three criteria, item 7 only does not qualify at ZSTD outfit
value that was equal to 2.7 or unpredictable data, but for MNSQ outfit value that was
equal to 1.47 still, meet good criteria for measurement. The value of Pt Measure Corr
also meets the criteria of 0.49. Therefore, item 7 can be maintained and did not need
to be fixed. This is similar to the items 5 and six that have ZSTD values of -2.7 and -
3.7 or too small, so data was too predictable but can still be maintained to measure
students' reasoning abilities. As for the items other items have the value of MNSQ,
ZSTD, and Pt Measure Corr by the criteria, so it does not need to be repaired.
However, according to Sumintono and Widhiarso (2015), the value of the grain
conformity consisting of Outfit MNSQ, ZSTD, and Pt Measure Corr is strongly
influenced by the size of the sample size.

A point item is called bias if it is found that one individual with a particular
characteristic is more favourable than that of an individual with another characteristic
(Sumintono and Widhiarso 2015). An item is said to contain bias if it is found that the
probability value of the item is below 5%. In Rasch modelling to detect the biased
problem can be seen in Table 4. There were three items that are biased, and five items
are unbiased. So, there were five items that can be directly used to measure students'
reasoning ability and three items that need to be improved to make good
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measurements were items 2, 7 and 8. This indicates that these three items need to be
improved so as not to harm a particular school.

Reliability problems developed for the criteria of person reliability into the
category was nice, the criteria of the reliability of the item entered into the category
special, and Cronbach Alpha criteria into the category of very good Thus, overall
these questions can be trusted to measure students' reasoning abilities. It also shows
that the reliability of the items was very good. In Table 4, it can be seen in the Item
Number column that item 5 was the hardest problem with a logit value of 0.64 and
question number 1 was the easiest problem with a logit value of -0.81, it corresponds
to the cognitive domain of the reasoning problem developed. Items 5, 6, and 3 had
Cognitive domains CS5, items 8, 7, and 4 had C4 cognitive domains, and item 1 has C3
cognitive domains. Item 2 had Cognitive domain C5, but it was not by the results of
research analysis that shows the problem is entered in the category very easily with a
logit value of -0.26. It was also shown by the number of students who can correctly
answer the question. [

The variable map shows the distribution of student ability and item difficulty on
the same logit scale. Students' abilities are listed on the left side of the map while the
item difficulty is on the right side of the map. The higher logit represents students
with higher abilities (the left side) and more difficult items (right side) and vice versa
(Iramaneerat, Smith, and Smith, 2008). Through the variable map, it allows us to
identify whether the item matches the student's abilities. The relation of ability
possessed by students with problem level in figure 1, on the left side shows the
distribution of students' reasoning ability and the right side shows the difficulty level
of the item. The left side of the map shows the higher level of the reasoning problem.
This means the student could get the maximum value of all questions.

On the right side of the map are eight items that have difficulty levels that from
item 5 was the most difficult to item1 the easiest to do. This means that there is no
problem that accumulates in one line only, it shows the problem of having various
levels of difficulty, ranging from the most difficult to the easiest. Logit 0 is set as the
average test item (Iramaneerat, Smith, and Smith, 2008). From the variable map, we
can see that most students are below the average of the exam items. Few students with
higher abilities are above logit 0 and very many students are below average. Low logit
indicates low ability. Thus we can argue that the students' ability in scientific
reasoning is low, as most of them cannot solve the problem of scientific reasoning. In
other words, items are deemed less able to fit the student's abilities. This is because
students are not familiar with the scientific reasoning items in this study and they are
not taught to answer these kinds of questions in school.

Training in scientific reasoning may also have a long-term impact on student
academic achievement (Bao, et al., 2009). Scientific reasoning has an important role
in the problem-solving process (Khan and Ullah,2010). When students have high
problem-solving skills, it can have an impact on achieving more effective student
learning outcomes (Nieminem et al., 2012; Stephens and Clemen, 2010). Low
scientific reasoning ability makes learning outcomes low, so media, learning and
teaching model, and learning materials are needed to improve student learning
outcomes. This is supported by the results of the study (Wati, et al., 2018; Erika, et
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al., 2018; Jatmiko et al., 2018; Limatahu, et al., 2018; Prahani, et al, 2016; Prahani, et
al., 2018; Sunarti, et al., 2018; Suyidno et al., 2018) that the media, learning and
teaching model that is qualified will be able to improve and achieve the learning
outcomes.

4 Conclusions

Scientific reasoning abilities among eighth-grade junior high school students are
still at a low level. It is, therefore, necessary to improve students' scientific reasoning.
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Abstract—Science education that emphasizes only the count is not relevant
at the moment. Students must make scientific reasoning in answering the prob-
lem. This study aims to determine students' scientific reasoning abilities in light
matter. The method in this research was the descriptive method by using the
survey technique. The instrument used is a description test consisting of 8 items
of light matter. This test was conducted on 201 students from the eighth-grade
junior high school in Banjarmasin selected at random. The RASCH model is
used as a processing stage of data from raw data into logit numbers that provide
information related to infit, outfit and unidimensionality using a winstep pro-
gram to achieve this goal, this study investigated the quality of items from Item
and person measure, Item Bias, item and person reliability, and variable map.
The findings show that the scientific reasoning ability of the eighth-grade stu-
dents can be at a low level. So researchers should strive to improve students'
scientific reasoning abilities in future research.

Keywords—Rasch Model, Construct Validity, Test, Scientific Reasoning

1 Introduction

Physics can be interpreted as a science of measurement because everything we
know about the world of physics and the principles governing its behaviour has been
studied through observations of natural phenomena. Physics is a science that requires
more understanding than shipping (Siregar, 2003). The purpose of learning physics is
the formation of reasoning ability in students reflected through the ability to think
logically, critically, and systematically in problems solving, especially in the field of
physics (Rangkuti, 2015). In the Curriculum 2013, it is explained that one of the core
competencies in learning, especially for grades VIII and IX SMP is to cultivate, deco-
rate, and reason in the realm of concrete and abstract realms as studied in schools and
other sources in the same point of view/theory.

Scientific reasoning is one of the 2 1st-century skills that is expected to be taught in
the science classroom in an effort to prepare students for their success in facing the
challenges of globalization. Scientific reasoning is highly emphasized in new science
education standards (Zhou, et al., 2016). In the PISA test, the skill is also one of the
skills tested (Salz, 2009). The scientific reasoning could be an effective predictor of
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student success and thus could potentially be used in practical decision making for the
course (Thompson, et al., 2018). Students who are used to solve problems indirectly
develop the thought process of reasoning (Rizta et al., 2013). In a series of studies,
they showed that the scientific reasoning of preadolescent children was severely defi-
cient (Kuhn & Franklin, 2006).

Georg Rasch developed an analytical model of the response theory of grains (or
Item Response Theory, IRT) in the 1960s (Boone et al., 2011). IRT is an alternative
test measurement theory in addition to Classical test theory. Classical tests of these
theories enable the presumption of test results such as the difficulty of items and the
ability of people. IRT focuses on the pattern of responses given by the person to the
test item and background person. IRT has many advantages and is more complex than
the Classical test theory (Chan et al., 2013). Rasch measurement model or one param-
eter model is the simplest IRT model, and it has strong measurement properties
(Afrassa, 2005). Raw data in the form of dichotomous data (in the form of right and
wrong) that indicate students' abilities, Rasch formulates this into a model that con-
nects students and item (Sumintono and Widhiarso, 2014). The benefit of Rasch's
analysis is its ability to estimate the total score for clients even when not all items
have been managed. This is especially useful when working with children who may
not adhere to all the constraints of standard testing situations (Avery et al., 2003).

Scientific reasoning is very important for students. It is related to the role of scien-
tific reasoning in the process of solving problems in physics. Thus, this study was
conducted to describe the students' scientific reasoning abilities using the Rasch
measurement model.

2 Methodology

The method in this research was the descriptive method by using the survey tech-
nique. In this study, the participant was 201 eighth grade students from 3 junior high
schools in Banjarmasin. They were chosen at random. Their age was between 14-15
years old. The study was conducted in April 2017. All participants had studied light
material before the test. The instrument used in this study is a scientific reasoning test
on light material with eight questions. The purpose of this test was to test students'
scientific reasoning abilities. Students are given time to answer the test for eighty
minutes. The test results are then used as data in this study. Each student is labelled
with codes A, B and C for the representation of the origin of the school. The descrip-
tion described students' reasoning abilities gained after students completed the reason-
ing ability of reasoning instruments on the Light material. The result data will be
included in the winstep software which is one of the series in the Rasch model with
the data polytomy. Output in this software that is in the form of the Item Measure
table, Person Measure, Variable Maps and Reliability which have been converted
before becoming a logit number. This logit number must qualify the Mean Square
Output (MNSQ), Outfit Z-Standard (ZSTD), Point Measure Correlation (Pt Mean
Corr) and Reliability values according to Rasch modelling.
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Output winstep is in the form of Item Measure table, Person Measure, Variable
Maps and Reliability which have been converted before becoming logit number. This
logit number must qualify the Mean Square Output (MNSQ), Outfit Z-Standard
(ZSTD), Point Measure Correlation (Pt Mean Corr) and Reliability values according
to Rasch modelling. The parameters used are infit and outfit of the mean square and
standardized values. According to Sumintono and Widhiarso (2014), infit (inlier sen-
sitive or information weighted fit) is the sensitivity of response pattern to target item
on respondent (person) or vice versa; while outfit (outlier sensitive fit) measures the
sensitivity of the response pattern to the item with a certain degree of difficulty on the
respondent or vice versa. According to Sumintono and Widhiarso (2015) of the logit
numbers obtained from the Ministep software output, there is an interval scale (logit
rule) which describes the state of the number. The scale is:

e The value of Mean Square Outfit (MNSQ) received: 0.5 <MNSQ <1.5
e The accepted Z-Standard Output (ZSTD) value: -2.0 <ZSTD <+2,0
e Point Measure Correlation Value (Pt Mean Corr): 0.4 <Pt Measure Corr <0.85

Therefore, the respondent would be qualified based on the value relating to the en-
try and absence of respondents in the modelling. Reliability questions with Rasch
modelling were analyzed using individual separation values and grain separations as
well as Cronbach Alpha values displayed in Rasch program outputs. The higher the
value of individual separation and the value of the grain separation and the Alpha
Cronbach value the better the reliability of the problem. The criteria for interpreting
the value of individual separation and the separation of an instrument's grain can be
seen using Table 1 (Sumintono and Widhiarso, 2015).

Table 1. Interpretation of individual separation values and Instrument separation items

Criteria Value of separation individual and item
Weak <0,67
Enough 0,67-0,80
Nice 0,81-0,90
Very Good 0,91-0,94
Special >0,94

The Cronbach Alpha values used to measure interactions between individuals with
whole grains can be interpreted using Table 2 (Sumintono and Widhiarso, 2015).

Table 2. Interpretation of Cronbach Alpha values

Criteria Alpha Cronbach
Bad <0,5
Ugly 0,5-0,6
Enough 0,6-0,7
Nice 0,7-0,8
Very Good >0,8
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Problem level of difficulty with Rasch modelling is analyzed by using logit number
contained in the measurement column problem, the higher the logit value than the
higher the difficulty level of the problem. In the measurement of the problem, there is
also information on the standard deviation value. If the value is combined with an
average logit score, the difficulty level of the items can be grouped according to the
difficulty level as in Table 3 (Sumintono and Widhiarso, 2015).

Table 3. Interpretation of Problem Exchange Index

Interpretation Criteria
Difficult 0,00 logit + 1SD
Very Difficult >+ 1SD
Easy 0,00 logit — ISD
Very Easy <-1SD

3 Result and Discussion

Table 4. Results summary of the winstep program output

Infit Outfit PT-Measure
Item number MNSQ ZSTD MNSQ | ZSTD | CORR EXP Prob Measure

1 1.15 1.5 1.15 0.8 0.59 0.64 0.4915 -0.81
2 1.03 0.3 0.92 -0.6 0.68 0.67 0.0001 -0.26
3 0.79 -2.0 0.81 -1.7 0.69 0.65 0.2022 0.13
4 1.05 0.5 1.22 1.5 0.55 0.6 0.5853 -0.20
5 0.61 -2.8 0.6 -2.7 0.77 0.7 0.2197 0.64
6 0.5 -4.1 0.52 -3.7 0.81 0.71 0.4565 0.63
7 1.38 2.7 1.47 2.7 0.49 0.58 0.0031 -0.14
8 1.18 1.3 1.29 1.6 0.6 0.63 0.0111 0.01

S.D 0.45

Person Reliability 0.79
Iem Reliability 0.99
Cronbach Alpha 0.85
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Fig. 1. Variable map

Based on Table 4, it can be seen that the top item is item 7 has a tendency that is
less fit. When viewed from three criteria, item 7 only does not qualify at ZSTD outfit
value that was equal to 2.7 or unpredictable data, but for MNSQ outfit value that was
equal to 1.47 still, meet good criteria for measurement. The value of Pt Measure Corr
also meets the criteria of 0.49. Therefore, item 7 can be maintained and did not need
to be fixed. This is similar to the items 5 and six that have ZSTD values of -2.7 and -
3.7 or too small, so data was too predictable but can still be maintained to measure
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students' reasoning abilities. As for the items other items have the value of MNSQ,
ZSTD, and Pt Measure Corr by the criteria, so it does not need to be repaired. Howev-
er, according to Sumintono and Widhiarso (2015), the value of the grain conformity
consisting of Outfit MNSQ, ZSTD, and Pt Measure Corr is strongly influenced by the
size of the sample size.

A point item is called bias if it is found that one individual with a particular charac-
teristic is more favourable than that of an individual with another characteristic
(Sumintono and Widhiarso 2015). An item is said to contain bias if it is found that the
probability value of the item is below 5%. In Rasch modelling to detect the biased
problem can be seen in Table 4. There were three items that are biased, and five items
are unbiased. So, there were five items that can be directly used to measure students'
reasoning ability and three items that need to be improved to make good measure-
ments were items 2, 7 and 8. This indicates that these three items need to be improved
so as not to harm a particular school.

Reliability problems developed for the criteria of person reliability into the catego-
ry was nice, the criteria of the reliability of the item entered into the category special,
and Cronbach Alpha criteria into the category of very good Thus, overall these ques-
tions can be trusted to measure students' reasoning abilities. It also shows that the
reliability of the items was very good. In Table 4, it can be seen in the Item Number
column that item 5 was the hardest problem with a logit value of 0.64 and question
number 1 was the easiest problem with a logit value of -0.81, it corresponds to the
cognitive domain of the reasoning problem developed. Items 5, 6, and 3 had Cogni-
tive domains CS5, items 8, 7, and 4 had C4 cognitive domains, and item 1 has C3 cog-
nitive domains. Item 2 had Cognitive domain CS5, but it was not by the results of re-
search analysis that shows the problem is entered in the category very easily with a
logit value of -0.26. It was also shown by the number of students who can correctly
answer the question.

The variable map shows the distribution of student ability and item difficulty on
the same logit scale. Students' abilities are listed on the left side of the map while the
item difficulty is on the right side of the map. The higher logit represents students
with higher abilities (the left side) and more difficult items (right side) and vice versa
(Iramaneerat, Smith, and Smith, 2008). Through the variable map, it allows us to
identify whether the item matches the student's abilities. The relation of ability pos-
sessed by students with problem level in figure 1, on the left side shows the distribu-
tion of students' reasoning ability and the right side shows the difficulty level of the
item. The left side of the map shows the higher level of the reasoning problem. This
means the student could get the maximum value of all questions.

On the right side of the map are eight items that have difficulty levels that from
item 5 was the most difficult to iteml the easiest to do. This means that there is no
problem that accumulates in one line only, it shows the problem of having various
levels of difficulty, ranging from the most difficult to the easiest. Logit 0 is set as the
average test item (Iramaneerat, Smith, and Smith, 2008). From the variable map, we
can see that most students are below the average of the exam items. Few students with
higher abilities are above logit 0 and very many students are below average. Low logit
indicates low ability. Thus we can argue that the students' ability in scientific reason-
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ing is low, as most of them cannot solve the problem of scientific reasoning. In other
words, items are deemed less able to fit the student's abilities. This is because students
are not familiar with the scientific reasoning items in this study and they are not
taught to answer these kinds of questions in school.

Training in scientific reasoning may also have a long-term impact on student aca-
demic achievement (Bao, et al., 2009). Scientific reasoning has an important role in
the problem-solving process (Khan and Ullah,2010). When students have high prob-
lem-solving skills, it can have an impact on achieving more effective student learning
outcomes (Nieminem et al., 2012; Stephens and Clemen, 2010). Low scientific rea-
soning ability makes learning outcomes low, so media, learning and teaching model,
and learning materials are needed to improve student learning outcomes. This is sup-
ported by the results of the study (Wati, et al., 2018; Erika, et al., 2018; Jatmiko et al.,
2018; Limatahu, et al., 2018; Prahani, et al, 2016; Prahani, et al., 2018; Sunarti, et al.,
2018; Suyidno et al., 2018) that the media, learning and teaching model that is quali-
fied will be able to improve and achieve the learning outcomes.

4 Conclusions

Scientific reasoning abilities among eighth-grade junior high school students are
still at a low level. It is, therefore, necessary to improve students' scientific reasoning.
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Abstract—Science education that emphasizes only the count is not relevant
at the moment. Students must make scientific reasoning in answering the prob-
lem. This study aims to determine students’ scientific reasoning abilities in light
matter. The method in this research was the descriptive method by using the
survey technigue. The instrument used is a description test consisting of 8 items
of light matter. This test was conducted on 201 stwudents from the eighth-grade
junior high school in Banjarmasin selected at random. The RASCH model is
used as a processing stage of data from raw data into logit numbers that provide
information related to infit, outfit and unidimensionality using a winstep pro-
gram to achieve this goal, this study investigated the quality of items from Item
and person measure, Item Bias, item and person reliability, and variable map.
The findings show that the scientific reasoning ability of the eighth-grade stu-
dents can be at a low level. So researchers should strive to improve students'
scientific reasoning abilities in future research.

Keywords—Rasch Model, Construct Validity, Test, Scientific Reasoning

1 Introduction

Physics can be interpreted as a science of measurement because everything we
know about the world of physics and the principles governing its behaviour has been
studied through observations of natural phenomena. Physics is a science that requires
more understanding than shipping (Siregar, 2003). The purpose of learning physics is
the formation of reasoning ability in students reflected through the ability to think
logically, critically, and systematically in problems solving, especially in the field of
physics (Rangkuti, 2015). In the Curriculum 2013, it is explained that one of the core
competencies in learning, especially for grades VIII and IX SMP is to cultivate, deco-
rate, and reason in the realm of concrete and abstract realms as studied in schools and
other sources in the same point of view/theory.

Scientific reasoning is one of the 21st-century skills that is expected to be taught in
the science classroom in an effort to prepare students for their success in facing the
challenges of globalization. Scientific reasoning is highly emphasized in new science
education standards (Zhou, et al., 2016). In the PISA test, the skill is also one of the
skills tested (Salz, 2009). The scientific reasoning could be an effective predictor of
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student success and thus could potentially be used in practical decision making for the
course (Thompson, et al., 2018). Students who are used to solve problems indirectly
develop the thought process of reasoning (Rizta et al., 2013). In a series of studies,
they showed that the scientific reasoning of preadolescent children was severely defi-
cient (Kuhn & Franklin, 2006).

Georg Rasch developed an analytical model of the response theory of grains (or
Item Response Theory, IRT) in the 1960s (Boone et al., 2011). IRT is an alternative
test measurement theory in addition to Classical test theory. Classical tests of these
theories enable the presumption of test results such as the difficulty of items and the
ability of people. IRT focuses on the pattern of responses given by the person to the
test item and background person. IRT has many advantages and is more complex than
the Classical test theory (Chan et al., 2013). Rasch measurement model or one param-
eter model is the simplest IRT model, and it has strong measurement properties
(Afrassa, 2005). Raw data in the form of dichotomous data (in the form of right and
wrong) that indicate students' abilities, Rasch formulates this into a model that con-
nects students and item (Sumintono and Widhiarso, 2014). The benefit of Rasch's
analysis is its ability to estimate the total score for clients even when not all items
have been managed. This is especially useful when working with children who may
not adhere to all the constraints of standard testing situations (Avery et al., 2003).

Scientific reasoning is very important for students. It is related to the role of scien-
tific reasoning in the process of solving problems in physics. Thus, this study was
conducted to describe the students' scientific reasoning abilities using the Rasch
measurement model.

2 Methodology

The method in this research was the descriptive method by using the survey tech-
nique. In this study, the participant was 201 eighth grade students from 3 junior high
schools in Banjarmasin. They were chosen at random. Their age was between 14-15
years old. The study was conducted in April 2017. All participants had studied light
material before the test. The instrument used in this study is a scientific reasoning test
on light material with eight questions. The purpose of this test was to test students'
scientific reasoning abilities. Students are given time to answer the test for eighty
minutes. The test results are then used as data in this study. Each student is labelled
with codes A, B and C for the representation of the origin of the school. The descrip-
tion described students' reasoning abilities gained after students completed the reason-
ing ability of reasoning instruments on the Light material. The result data will be
included in the winstep software which is one of the series in the Rasch model with
the data polytomy. Output in this software that is in the form of the Item Measure
table, Person Measure, Variable Maps and Reliability which have been converted
before becoming a logit number. This logit number must qualify the Mean Square
Output (MNSQ), Outfit Z-Standard (ZSTD), Point Measure Correlation (Pt Mean
Corr) and Reliability values according to Rasch modelling.
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Output winstep is in the form of Item Measure table, Person Measure, Variable
Maps and Reliability which have been converted before becoming logit number. This
logit number must qualify the Mean Square Output (MNSQ), Outfit Z-Standard
(ZSTD), Point Measure Correlation (Pt Mean Corr) and Reliability values according
to Rasch modelling. The parameters used are infit and outfit of the mean square and
standardized values. According to Sumintono and Widhiarso (2014), infit (inlier sen-
sitive or information weighted fit) is the sensitivity of response pattern to target item
on respondent (person) or vice versa; while outfit (outlier sensitive fit) measures the
sensitivity of the response pattern to the item with a certain degree of difficulty on the
respondent or vice versa. According to Sumintono and Widhiarso (2015) of the logit
numbers obtained from the Ministep software output, there is an interval scale (logit
rule) which describes the state of the number. The scale is:

e The value of Mean Square Outfit (MNSQ) received: 0.5 <MNSQ <1.5
o The accepted Z-Standard Output (ZSTD) value: -2.0 <ZSTD <+2,0
¢ Point Measure Correlation Value (Pt Mean Corr): 0.4 <Pt Measure Corr <0.85

Therefore, the respondent would be qualified based on the value relating to the en-
try and absence of respondents in the modelling. Reliability questions with Rasch
modelling were analyzed using individual separation values and grain separations as
well as Cronbach Alpha values displayed in Rasch program outputs. The higher the
value of individual separation and the value of the grain separation and the Alpha
Cronbach value the better the reliability of the problem. The criteria for interpreting
the value of individual separation and the separation of an instrument's grain can be
seen using Table 1 (Sumintono and Widhiarso, 2015).

Table 1. Interpretation of individual separation values and Instrument separation items

Criteria Value of separation individual and item
Weak <067
Enough 0.67-0.80
Nice 0.81-0.90
Very Good 0.91-0,94
Special =0,94

The Cronbach Alpha values used to measure interactions between individuals with
whole grains can be interpreted using Table 2 (Sumintono and Widhiarso, 2015).

Table 2. Interpretation of Cronbach Alpha values

Criteria Alpha Cronbach
Bad <05
Ugly 05 -06
Enough 0.6-07
Nice 0.7-08
Very Good =0.8
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Problem level of difficulty with Rasch modelling is analyzed by using logit number
contained in the measurement column problem, the higher the logit value than the
higher the difficulty level of the problem. In the measurement of the problem, there is
also information on the standard deviation value. If the value is combined with an
average logit score, the difficulty level of the items can be grouped according to the
difficulty level as in Table 3 (Sumintono and Widhiarso, 2015).

Table 3. Interpretation of Problem Exchange Index

Interpretation Criteria
Difficult 0,00 logit + 15D
Very Difficult =+ 18D
Easy 0,00 logit— 18D
Very Easy <- 18D

3 Result and Discussion

Table 4. Results summary of the winstep program output

Item ) Infit Outfit PT-Measure Prob Measure
MNSQ | ZSTD MNSQ | ZSTD | CORR EXP

1 1.15 1.5 1.15 0.8 059 0.64 0.4915 -0.81
2 1.03 03 092 -0.6 0.68 0.67 0.0001 -0.26
3 0.79 -2.0 081 -1.7 0.69 0.65 0.2022 0.13
4 1.05 0.5 122 1.5 055 0.6 0.5853 -0.20
5 0.61 -2.8 0.6 -2.7 0.77 0.7 0.2197 0.64
6 0.5 -4.1 0.52 -3.7 081 0.71 0.4565 0.63
7 1.38 27 147 27 049 0.58 0.0031 -0.14
8 1.18 1.3 120 1.6 0.6 0.63 0.0111 0.01

S.D 0.45

Person Reliability 0.79
lem Reliability 0.99
Cronbach Alpha 085
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Fig. 1. Variable map

Based on Table 4, it can be seen that the top item is item 7 has a tendency that is
less fit. When viewed from three criteria, item 7 only does not qualify at ZSTD outfit
value that was equal to 2.7 or unpredictable data, but for MNSQ outfit value that was
equal to 1.47 still, meet good criteria for measurement. The value of Pt Measure Corr
also meets the criteria of 0.49. Therefore, item 7 can be maintained and did not need
to be fixed. This is similar to the items 5 and six that have ZSTD values of -2.7 and -
3.7 or too small, so data was too predictable but can still be maintained to measure
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students' reasoning abilities. As for the items other items have the value of MNSQ,
ZSTD, and Pt Measure Corr by the criteria, so it does not need to be repaired. Howev-
er, according to Sumintono and Widhiarso (2015), the value of the grain conformity
consisting of Outfit MNSQ, ZSTD, and Pt Measure Corr is strongly influenced by the
size of the sample size.

A point item is called bias if it is found that one individual with a particular charac-
teristic is more favourable than that of an individual with another characteristic
(Sumintono and Widhiarso 2015). An item is said to contain bias if it is found that the
probability value of the item is below 5%. In Rasch modelling to detect the biased
problem can be seen in Table 4. There were three items that are biased, and five items
are unbiased. So, there were five items that can be directly used to measure students'
reasoning ability and three items that need to be improved to make good measure-
ments were items 2, 7 and 8. This indicates that these three items need to be improved
50 as not to harm a particular school.

Reliability problems developed for the criteria of person reliability into the catego-
ry was nice, the criteria of the reliability of the item entered into the category special,
and Cronbach Alpha criteria into the category of very good Thus, overall these ques-
tions can be trusted to measure students' reasoning abilities. It also shows that the
reliability of the items was very good. In Table 4, it can be seen in the Item Number
column that item 5 was the hardest problem with a logit value of 0.64 and question
number | was the easiest problem with a logit value of -0.81, it corresponds to the
cognitive domain of the reasoning problem developed. Items 3, 6, and 3 had Cogni-
tive domains C5, items 8, 7, and 4 had C4 cognitive domains, and item 1 has C3 cog-
nitive domains. Item 2 had Cognitive domain C5, but it was not by the results of re-
search analysis that shows the problem is entered in the category very easily with a
logit value of -0.26. It was also shown by the number of students who can correctly
answer the question.

The variable map shows the distribution of student ability and item difficulty on
the same logit scale. Students' abilities are listed on the left side of the map while the
item difficulty is on the right side of the map. The higher logit represents students
with higher abilities (the left side) and more difficult items (right side) and vice versa
(Iramaneerat, Smith, and Smith, 2008). Through the variable map, it allows us to
identify whether the item matches the student's abilities. The relation of ability pos-
sessed by students with problem level in figure 1, on the left side shows the distribu-
tion of students' reasoning ability and the right side shows the difficulty level of the
item. The left side of the map shows the higher level of the reasoning problem. This
means the student could get the maximum value of all questions.

On the right side of the map are eight items that have difficulty levels that from
item 5 was the most difficult to item] the easiest to do. This means that there is no
problem that accumulates in one line only, it shows the problem of having various
levels of difficulty, ranging from the most difficult to the easiest. Logit 0 is set as the
average test item (Iramaneerat, Smith, and Smith, 2008). From the variable map, we
can see that most students are below the average of the exam items. Few students with
higher abilities are above logit 0 and very many students are below average. Low logit
indicates low ability. Thus we can argue that the students' ability in scientific reason-

146 http://www.i-jim.org




ing is low, as most of them cannot solve the problem of scientific reasoning. In other
words, items are deemed less able to fit the student's abilities. This is because students
are not familiar with the scientific reasoning items in this study and they are not
taught to answer these kinds of questions in school.

Training in scientific reasoning may also have a long-term impact on student aca-
demic achievement (Bao, et al., 2009). Scientific reasoning has an important role in
the problem-solving process (Khan and Ullah,2010). When students have high prob-
lem-solving skills, it can have an impact on achieving more effective student learning
outcomes (Nieminem et al., 2012; Stephens and Clemen, 2010). Low scientific rea-
soning ability makes learning outcomes low, so media, learning and teaching model,
and learning materials are needed to improve student learning outcomes. This is sup-
ported by the results of the study (Wati, et al., 2018; Erika, et al., 2018; Jatmiko et al.,
2018; Limatahu, et al., 2018; Prahani, et al, 2016; Prahani, et al., 2018; Sunarti, et al.,
2018; Suyidno et al., 2018) that the media, learning and teaching model that is quali-
fied will be able to improve and achieve the learning outcomes.

4 Conclusions

Scientific reasoning abilities among eighth-grade junior high school students are
still at a low level. It is, therefore, necessary to improve students' scientific reasoning.
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