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1. INTRODUCTION

The trauma is an emotional response because of anxiety from bad experiences that
have occurred and give a negative impact on individual personality and social environment
(Clayton, 2020; Luyten et al., 2020; Williams et al., 2018). In the US, 40% of students have
experienced of traumatic stress in their lives according to The National Child Traumatic
Stress Network (Brunzell, Stokes, & Waters, 2016). Experiences that make trauma easier to
remember, if always remembered it, it will have an impact on daily life that causes stress. A
negative impact on emotional that allows increased problems in schools if students are have
high levels of stress and trauma (Mendelson, Tandon, O’Brennan, Leaf, & Ialongo, 2015).
School is a potentially critical place to provide services to overcome the trauma experienced
by children (Chafouleas, Koriakin, Roundfield, & Overstreet, 2019). Trauma is related to
students' understanding and occurs when students has a very difficult experience or
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emotional or mathematical disturbances, by allowing them to have a long-term influence on
life, including the lives of students as students and users of mathematics (Lange & Meaney,
2011). In fact, there are many students who do not like mathematics, the biggest factor is
because students feel mathematics is a difficult subject, therefore many students avoid
mathematics.

There are three indicators of learning trauma, which are difficult to adapt to the
environment, saturated with the learning system that is done, and difficult to get along and
manage themselves (Romli, 2017). One potential trauma experienced by students is when
math problems that require completion steps are made homework, especially if the student
is having difficulty with mathematics (Lange & Meaney, 2011). Students who have
problems with number symbols usually have difficulties with mathematics (Jordan &
Levine, 2009). Mathematics is closely related to numbers, so if students have difficulties
with numbers, it will also have an impact on their mathematical abilities.

Mathematics is considered as the basis of science and technology. It is a very
important subject in high school, therefore every country applies mathematics to support the
development of science and technology (Faradillah, 2018). Mathematics has a very
important role in daily life, because there are many activities that involve mathematics.
Mathematics has an important role in the process of developing human thought because
mathematics and reasoning are inseparable (Crosby et al., 2018).

Measure mathematical trauma in some research are (Crosby et al., 2018; Lange &
Meaney, 2011; Mendelson et al., 2015; Proulx, 2019). The results of the above research are
school discipline practices can greatly influence adolescent development. Students who have
trauma can still have good social relationships and success if the school environment
provides to support these students (Crosby et al., 2018). Some of the causes of students
experiencing mathematical trauma arising from homework, namely if procedural
mathematics is made homework, if students cannot do the calculations they need, and if
schools only provide mathematics learning limited just to practicing multiplication or
calculation (Lange & Meaney, 2011). Which can influence emotions and increase problems
in the school are when adolescents who have high levels of stress and trauma (Mendelson et
al., 2015). Mathematical activities carried out to find exploratory relationships between
representations which then make a conclusion. The mental state of students towards
mathematics in ongoing mathematics activities deserves attention for the scope of
mathematics education (Proulx, 2019).

Mathematics is one of the subjects that is considered difficult because of its abstract
concept so that many students in secondary school consider mathematics to be a difficult,
boring, and uninterest subject. This has become one of the triggers for some students get low
scores in mathematics in their school. In school, challenge for students is learning
mathematics (Daud et al., 2020). Mathematics ability of male is higher than female in grade
7 and grade 9 (Petersen & Hyde, 2017). Several topics can be related to gender to be research
material because it is interesting problems in educational studies. Male students have a
higher psychological interest in mathematics than female students (Chen, Yang, & Hsiao,
2016). Men have higher self-concept than women in some other research results (Peteros et
al., 2019). No one has discussed based on research related to trauma mathematics using the
Rasch model for mathematical trauma of students in junior high school based on grade and
gender.

This research is aimed to analyzing item difficulties mathematical trauma students’
junior high school based on grade and gender. Finally, new studies are produced to enrich
innovation in the world of mathematics education which can then be utilized by all groups.
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2. METHOD

This study used survey method for data collection. The instrument consisted of 20

statements (Table 1). It was validated by two validators, including lecturers and teacher,
where it had gone through a revision process and was declared eligible for testing by both
validators. Subject of the research was 204 students of every grade in Junior High School.
This instrument was developed measuring mathematical trauma. Mathematical trauma
divided into three indicators, including difficulty to adapt to the environment, saturated with
the learning system that is done, and difficult to get along and organize themselves. Data
collected from the results of questionnaire distribution were evaluated by Rasch Mode. The
answer choices are guided by a Likert scale with four answer options in the form of "strongly
agree (SA)", "agree (A)", "disagree (D)", and "strongly disagree (SD)”.

Table 1. Instrument of survey

No

Statements

Answer

SA A D SD

Difficult to adapt to the environment.

11

12

15

If the class conditions are quiet and
comfortable, then I can study with focus.

The sound of vehicles outside the school
distracts concentration while studying in
class.

Noise from other classes disturbs
concentration while studying in class.

The classroom atmosphere became tense
when | started math class which made me
nervous.

It is easier for me to understand math when
studying outside school hours.

Saturated with the learning system that is done.

16

110

111

112

The teacher appoints the same student
every time he gives a math
question/problem.

I like it when teachers use math software
when teaching in class.

| feel sleepy while doing math problems.

I am bored when the teacher teaches
mathematics with the lecture method.

I am excited when teachers do learning
with a group discussion system.

I like it when | have an assignment to
make math teaching aids.

I like it when teachers use teaching aids
when teaching mathematics.
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Answer
SA A D SD

No Statements

Difficult to get along and organize themselves.

113 | am not awkward to ask friends/teachers if
| don't understand the math material
explained by the teacher.

114 I did my math exam with honestly.
115 I did my math exam with confidence.
116 1 was worried when math class started.
117 I'm afraid of the math teacher.

118 1 did discussion with friends to solve
difficult math problems.

119 | am disappointed when | get
unsatisfactory math scores.

120 1 get scared when asked to do math
problems on the whiteboard.

The Rasch Model made it possible to change ordinal data from questionnaires to
interval data (Nguyen & Ng, 2014; Park & Liu, 2019; Setiawan, Panduwangi, & Sumintono,
2018). The Rasch model shows diagnostic information for improving the quality of
instruments and benefits to scaling and interpretation (Willse, 2017). Some of the advantages
of the Rasch model include being able to predict missing dates and data bias, measuring
based on the logit scale, knowing student distribution, converting ordinal data into intervals,
and showing wright maps of variables (Olmez & Olmez, 2019; Soeharto & Rosmaiyadi,
2018). Not only using the Rasch model for evaluation but also to determine the validity and
reliability of the mathematical trauma questionnaire by using WinSteps software as well as
determining the validity and reliability of the data for the Cronbach’s Alpha (o) reliability
evaluation (Osman et al., 2016). This study categorized the subject’s demographic data into
two parts, namely grade and gender.

Table 2. Reliability in rasch analysis (Sumintono & Widhiarso, 2014)

Statistics Fit Indices Interpretation
Cronbach’s alpha (KR-20) <0.5 Low
0.5-0.6 Moderate
0.6-0.7 Good
0.7-0.8 High
>0.8 Very High
Item and Person Reliability <0.67 Low
0.67-0.80 Sufficient
0.81-0.90 Good
0.91-0.94 Very Good

>0.94 Excellent
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Statistics Fit Indices Interpretation

High separation value indicates that
the instruments has a good quality
since it can identify the group of item
and respondent.

Item and Person Separation

According to Sumintono and Widhiarso (2014) on Table 2, for establishing the
reliability from the Rasch Model consist by three fit indices criteria which are Cronbach’s
alpha, item and person reliability, and item and person separation.

Table 3. The summary of instrument statistics

Mean Separation Reliability Cronbach’s a
Person 0.04 1.05 0.53 0.53
Item 0.21 8.84 0.99

Table 3 shows a summary of statistical instruments, including reliability of person
and items. The result shows that measurement is reliable. The results of the analysis are
person-output data that shows the suitability of the respondent and item-output data shows
the suitability of the instrument. (Olmez & Olmez, 2019). The separation coefficient is a
very important addition to evaluating the function of a measurement instrument.

Coefficient of the Cronbach’s a has a value of 0.59, it means moderate. The reliability
results of the items with a score of 0.99 show that the items used have a very good level of
reliability and the 20 items measured have a separation with a score of 8.84 (rounded to 9)
which means it is divided into 9 groups of items from which can be easily considered to the
most difficult to considered (Setiawan et al., 2018).

Table 4. Fit indices for item fit and person fit (Sumintono & Widhiarso, 2014)

Statistics Fit Indices
Outfit Mean Square Values (MNSQ) 05-15
Outfit Z-Stardarized Values (ZSTD) -20-+20
Point Measure Correlation (PTMEA-CORR) 0.4-0.85

Table 4 show three criteria can used for assessing the item fit, which are Outfit Mean
Square Values (MNSQ), Outfit Z-Standarized Values (ZSTD), and Point Mesure Correlation
(PTMEA-CORR). Item fit can inform that the item is functioning normally to supposed
measurements, meanwhile if the item shows misfit it is indicated that the respondents had a
misconception to the item. Three criteria above can also used for assessing the person fit
(Sumintono & Widhiarso, 2014). So, researcher can find out the items and persons are fit or
misfit.

The MNSQ shows a measure of randomness which is the amount of distortion in the
measurement system. Expected values are between 0.5 - 1.5; if the value is less than that
value indicates the data overfit the model; while a greater value indicates the data underfit
the model. The ZSTD is the t-test for the hypothesis of the suitability of the data to the model,
the result is a z-value which is the unit deviation (Sumintono & Widhiarso, 2014).
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Table 5. The value of person cronbach’s alpha (KR-20), person reliability,
item reliability, person separation, and item separation

Statistics Value
Cronbach’s alpha (KR-20) 0.59
Person Reliability 0.53
Item Reliability 0.99
Person Separation 1.05
Item Separation 8.84

Table 5 shows the value for Cronbach’s alpha (KR-20), Person Reliability, Item
Reliability, Person Separation, and Item Separation based on the Rasch analysis in WinSteps.
When the value of person reliability is less than 0.67, it is “low” (Table 2). Based on Table
5, the value of Person Reliability is 0.53 with the Person Separation value of 1.05. According
to Table 1, an item reliability which is higher than 0.94 is interpreted as “excellent”. In this
study, the value for item reliability is 0.99 with an item separation value of 8.84. Moreover,
the instrument has a “moderate” reliability if the value of the Cronbach’s alpha (KR-20)
between 0.5 — 0.6 (Table 2) and in Table 5, the value of Cronbach’s alpha (KR-20) is 0.59.

3. RESULTS AND DISCUSSION
3.1. Results
3.1.1. Item Fit

Item fit can inform that the item is functioning normally to supposed measurements,
meanwhile if the item shows misfit it is indicated that the respondents had a misconception
to the item. Any item that fails to fulfill these three criteria (Outfit MNSQ, Outfit ZSTD, and
PTMEA-CORR) needs to be improved or modified to ensure the quality and suitability of
the item (Saidi & Siew, 2019). Researcher can find out the items are fit or misfit.

Table 6. Misfit order of the items
Outfit MNSQ  Outfit ZSTD PTMEA-CORR

Item MEASURE

(0.5 - 1.5) (-2.0 - +2.0) (0.4 - 0.85)
110 -1.15 1.73 6.31 0.05
17 -0.08 1.58 5.14 0.13
119 -1.26 1.28 2.68 0.20
19 1.00 1.23 2.42 0.31
117 0.08 1.15 1.52 0.50
16 0.21 1.14 1.42 0.30
118 -.1.07 1.09 0.94 0.19
11 -2.04 0.95 -0.44 0.32
15 0.56 0.97 -0.34 0.35
120 0.99 0.97 -0.31 0.40
18 0.77 0.92 -0.88 0.64
116 0.40 0.91 -0.95 0.57

113 -0.80 0.83 -1.81 0.36
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em MEASURE OUMtMNSQ  OutfitZSTD  PTMEA-CORR

(0.5 - 1.5) (-2.0 - +2.0) (0.4 - 0.85)
115 -0.41 0.83 -1.80 0.46
13 1.45 0.83 -1.98 0.06
111 0.22 0.83 -1.82 0.27
114 -0.34 0.80 -2.25 0.42
14 0.86 0.79 -2.45 0.59
112 -0.75 0.77 -2.39 0.31
12 1.34 0.69 -3.94 0.20

Table 6 shows based on the value of Outfit MNSQ, Outfit ZSTD, and PTMEA-
CORR for misfit order of the items. There are some bold numbers, its indicate that items
failed to fulfill the criteria suggested by (Sumintono & Widhiarso, 2014). It is known that
items 110 and 17 are misfit because its failed to fulfill the three criteria suggested by
(Sumintono & Widhiarso, 2014), items 110 and 17 should be changed. Meanwhile, there are
five items (117, 120, 18, 116, and 115) that fulfilled the three criteria suggested by (Sumintono
& Widhiarso, 2014), while the rest fulfilled at least one of the three criteria and should be
retained.

3.1.2. Person Fit

The information of the person fit also provided by the Rasch analysis. Person fit can
identify by Rasch Model based on the unusual response pattern. For example, the unusual
patterns that are detected by Rasch analysis suggests that the student may not seriously when
answering the items (Boone, 2016). According to Saidi and Siew (2019), ‘MEASURE’,
Outfit MNSQ, and Outfit ZSTD are the criteria for assessing person fit or misfit.

Table 7. Misfit order of the person
Outfit MNSQ  Outfit ZSTD

Person Total Score MEASURE

(0.5 1.5) (-2.0 - +2.0)
160PC 59 1.77 4.28 6.21
138PC 61 1.98 3.35 4.89
047LA 59 1.77 3.08 4.56
150PC 46 0.56 2.86 4.33
049PA 63 2.21 2.55 3.57
055LA 57 1.57 2.40 3.47
176LC 60 1.88 2.44 3.47
028PA 40 0.04 2.33 3.35
032LA 62 2.09 2.21 2.99
144LC 58 1.67 2.07 2.82
034LA 57 1.57 2.19 3.06
003PA 70 3.14 2.17 2.44
016PA 49 0.82 2.16 3.05
142PC 59 1.77 2.09 2.83

058PA S7 1.57 1.99 2.65
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Person  TotalScore MEASURE  CUtfitMNSQ  Outfit ZSTD

(0.5 1.5) (-2.0 - +2.0)
123LB 61 1.98 1.94 2.48
013LA 59 1.77 1.97 2.59
099LB 49 0.82 1.89 2.47
115LB 58 1.67 1.83 2.29
171PC 58 1.67 1.73 2.09
077PB 52 1.10 1.75 2.15
048LA 56 1.47 1.72 2.07
004PA 55 1.38 0.48 -2.08
021LA 52 1.10 0.48 -2.07
181PC 55 1.38 0.48 -2.06
074LB 59 1.77 0.48 -2.01
157PC 54 1.28 0.47 -2.11
103PB 53 1.19 0.47 -2.16
186LC 55 1.38 0.46 -2.16
194LC 55 1.38 0.46 -2.16
196PC 49 0.82 0.47 -2.14
010PA 51 1.00 0.44 -2.28
117LB 60 1.88 0.45 -2.19
185L.C 54 1.28 0.45 -2.22
125PB 63 2.21 0.44 -2.15
017PA 57 1.57 0.41 -2.47
064PA 57 157 0.40 -2.49
012LA 53 1.19 0.39 -2.59
024PA 53 1.19 0.39 -2.59
029PA 54 1.28 0.39 -2.62
137PC 58 1.67 0.39 -2.57
197PC 51 1.00 0.39 -2.63
081LB 58 1.67 0.38 -2.64
070LB 59 1.77 0.37 -2.64
147PC 59 1.77 0.37 -2.67
156PC 59 1.77 0.37 -2.67
066PB 58 1.67 0.36 -2.75
135L.C 58 1.67 0.36 -2.75
167PC 57 1.57 0.35 -2.80
091LB 57 1.57 0.32 -3.03
108PB 59 1.77 0.31 -3.09
107LB 59 1.77 0.26 -3.42

067LB 60 1.88 0.25 -3.46
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Person  TotalScore MEASURE  CUtitMNSQ Outfit ZSTD

(0.5 - 1.5) (-2.0 - +2.0)
068LB 59 1.77 0.25 -3.55
072LB 58 1.67 0.25 -3.58
026PA 54 1.28 0.24 -3.70
073PB 56 1.47 0.24 -3.65

Table 7 presented the respondents (which is the students in this case), whose response
was mos misfit with the Rasch Model analysis, it means their response was different from
the range given by the Rasch Model. The respondents on the Table 6 were coded
accordingly, the 160 was the number of respondents, P refers to the female while C was the
grade 9. According to Table 7, there are 22 respondents’ scored an Outfit ZSTD value greater
than 2.0, it means the items was unpredictable, while 35 respondents’ scored less than -2.0,
it means the items was too predictable (Sumintono & Widhiarso, 2014). Meanwhile, the rest
respondents have an Outfit ZSTD value within the acceptable range (-2.0 — 2.0). In this
study, the items were suitable for 147 respondents (72.06%) and the analysis conducted on
those respondents showed quality findings for the assessment using the Rasch analysis.

3.1.3. The Wright Maps

The analysis in this study was seen from two aspects, namely grade and gender. The
data obtained were analysed using The Rasch Model to determine student responses based
on distributed questionnaires. The Rasch model presents diagnostic information for the
purpose of evaluating and improving instruments (Willse, 2017). Data were collected on the
scale from 204 students from every grade in Junior High School.
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Figure 1. The wright maps of mathematical trauma based on grade
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Figure 1 students from grade 8 who were very traumatized compared to grade 7 and
grade 9, which is grade 8 (5.88%), grade 9 (4.17%), and grade 7 (3.125%). Students in grade
7 have the lowest math anxiety (Luo, Wang, & Luo, 2009) so they have the lowest
percentage students who very traumatized. Meanwhile, abstract reasoning ability of students
from grade 8 was low and should reach extended level (Kusmaryono et al., 2018) so that it
makes students very traumatized by mathematics. The percentage result was calculated of
every grade, not from all of the respondents.

MEASURE Item - MAP - Person
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Figure 2. The wright maps of mathematical trauma based on gender

Figure 2 male students who were very traumatized compared to female students,
which is male (5.43%) and female (3.57%). Work on mathematics for students who have
good mathematics ability will easier. In mathematics, female students are better than male
students (Purwasih, Anita, & Afrilianto, 2019), so male students more trauma with
mathematics than female because mathematics ability of male students are low than female
students. Male students have more bad experiences with mathematics so the level of trauma
is higher than female students. The percentage result was calculated of every gender, not
from all of the respondents.

Table 8. Students’ quantity based on level of trauma

Level of Trauma Quantity
Very Traumatized 9
Traumatized 191

Not Trauma 4
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Table 8 shows from 204 students as subject, there are 9 students who were very
traumatized, 191 students who were traumatized, and 4 students who were not traumatized.
In percentage there are 4.42% for students who were very traumatized, 93.63% for students
who were traumatized, and 1.96% for students who very traumatized.
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Figure 3. The wright maps of mathematical trauma questionnaire

Figure 3 shows based on the results of Wright Maps on WinSteps. Data were
consisted of 20 statements from questionnaire and analyzed through WinSteps. The item that
make students very traumatized by mathematics students from grade 8 who were very
traumatized was “If the classroom conditions are calm and comfortable, then I can study
with focus”, which is 5% of very traumatized, 95% traumatized and 0% not traumatized.
Students will be more motivated to learn if the classroom conditions are conducive and
comfortable (Mawardi & Supadi, 2018). Keep the classroom climate in mind when studying
is likely to increase positive outcomes for students (Barr, 2016). Class condition is one of
the factors in student success in learning.

3.2. Discussion

Based on questionnaire result, 8 from 9 students who very traumatized (Table 8) by
mathematics strongly agree with statement “I'm afraid of the math teacher” in the instrument
research. Afraid is one of the characteristics of anxiety. Anxiety is an emotional response
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when experiencing frustration or conflict, so that feeling will arise through various emotions
such as afraid, surprise, weakness, guilt, and feeling threatened (Aminullah, 2013; Hidayat
& Ayudia, 2019; Prahmana et al., 2019).

According to Prawirohusodo (Anita, 2014), in behavioral theory, frustration and
trauma that are continuous and not handled will cause anxiety for students. If this is allowed,
it will affect the psychological and emotional condition of students when studying or
interacting with subjects which are a source of anxiety. Mathematics anxiety cannot be seen
as a normal thing, because the inability of students to adapt to lessons causes students
difficulties with mathematics which ultimately lead to low learning outcomes and
achievement in mathematics.

There are several ways to reduce math anxiety for students according to Freeman
(Syafri, 2017), namely: (1) Overcoming negative self-impressions of mathematics. (2)
Frequently asking questions when feeling difficulties with mathematics (3) Must be brave
in trying to understand mathematics because mathematics is new knowledge. (4) Not limited
to one text book. (5) Creating a state of relaxation, comfort, and pleasure when learning
mathematics. As for teachers, Woodard (Zakaria and Nordin, 2008) suggests several
techniques that can be used to reduce math anxiety, including: (1) Creating a calm and
relaxed mathematics learning environment. (2) Using cooperative groups. (3) Teaching
without haste. (4) Provide additional learning, so that no student is left behind academically.

Overall, according to the analysis from the Rasch Model, the instruments has
moderate Cronbach’s alpha (KR-20), low Person Reliability, and excellent Item Reliability.
In terms of validity, there are two items (110 and 17) that must be changed. Meanwhile, there
are five items (117, 120, 18, 116, and 115) that fulfilled the three criteria suggested by
(Sumintono & Widhiarso, 2014), while the rest should be retained because the items fulfilled
at least one item of the suitability criteria for Outfit MNSQ, Outfit ZSTD, and PTMEA-
CORR. An item may misfit because it is difficult for the students but is unexpectedly
answered correctly by poor-performing students or because it is an easy item that is
unexpectedly answered incorrectly by high-performing students (Boone, 2016).

For person fit, the items were suitable for 147 respondents (72.06%) and misfit for
57 respondents (27.94%). From 52 respondents are misfit, there are 22 respondents’ scored
an Outfit ZSTD value greater than 2.0, it means the items was unpredictable, while 35
respondents’ scored less than -2.0, it means the items was too predictable (Sumintono &
Widhiarso, 2014).

4. CONCLUSION

According to analysis result, concluded that from 204 students consisting of every
grade in Junior High School as subjects, male students and students from grade 8 more
traumatized by mathematics caused by class condition that not conducive. Moreover, based
on the Rasch analysis, the items 110 and 17 are misfit because its failed to fulfill the three
criteria, there are Mean Square Values (MNSQ), Outfit Z-Standarized Values (ZSTD), and
Point Mesure Correlation (PTMEA-CORR), items 110 and 17 should be changed.
Meanwhile, there are five items (117, 120, 18, 116, and 115) that fulfilled the criteria, while
the rest fulfilled at least one of the criteria and should be retained. The items were suitable
for 147 respondents (72.06%) and the analysis conducted on those respondents showed
quality findings for the assessment using the Rasch analysis. Furthermore, depend on The
Wright Maps table on WinSteps, the percentage of male students who very traumatized by
mathematics is more than female students. Meanwhile, based on grade, students from grade
8 are more very traumatized by mathematics than students from grade 7 and grade 9.
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Therefore, based on questionnaire, students prefer to class condition that make very
traumatized by mathematics.
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