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ABSTRACT

This paper aimed at analyzing the response of the feasibility of guiding principles of Basic Physics II using
Augmented Reality (AR) technology on electrical and geometric optical circuit material. This research is a part of research
and development with the development model used that is 4D Development, which are Define, Design, Develop and
Dissemination adapted. Response questionnaire practicum responses were given to students of the University of Bengkulu
Physical Education Study Program in a small group of 20 people. Analysis of the feasibility test used the Rasch model
using the Winsteps program. The analysis includes the respondent's ability, the response item's ability, the level of
correspondence of the respondent and the suitability of the response item. From the results of the feasibility test analysis of
the practicum guide shows that the practicum guide is feasible to use. This is indicated by data from the variable map data
which shows the majority of respondents are in the logit value of the respondent is +2.4 and is above the response item.
Overall respondent's ability is higher than the difficulty of the item response. It means that almost all respondents agreed

on all aspects of the response items provided.
Keywords: augmented reality, rasch model, practical guide.

INTRODUCTION

Along with the development and changing times,
changes in human behavior and behavior change from
time to time. It also changed the development of the
education system in the world and in Indonesia in
particular (Maseleno et al, 2019; Sarina et al, 2019;
Wandasari et al, 2019; Risdianto, 2019a);. This change
can be seen from changes in the education system which
consists of learning, teaching, curriculum, student
development, ways of learning, learning tools,
infrastructure and competence of graduates from time to
time. In behaviorist learning theory explains that learning
is a change in behavior that can be observed directly,
which occurs through the relationship of stimuli and
responses according to mechanistic principles (Andriani et
al, 2018; Renata et al, 2018; Khasanah er al, 2019;
(Izzatur Rusuli, 2014). The education system is a strategy
or method used in the teaching and learning process to
achieve goals so that students can actively develop their
potential (Andran, 2014). Education is a very important
human activity. Through education, humans can be
educated into human beings who behave nobly (Sasongko
& Sahono, 2016). According to (Bpkm.go.id, 2006),
Education is a conscious and planned effort to create an
atmosphere of learning and learning process so that
students actively develop their potential to have spiritual
strength, self-control, personality, intelligence, noble
character, and the skills needed by themselves, the
community, the nation and the state (Apriana et al, 2019;
Lian et al, 2018; Tobari et al, 2018; Irmayani et al, 2018;
Salwa et al, 2019). According to (Fitria et al,
2019)education is a continuous process on building the
character of students better to develop physically and
mentally, which is free and conscious to the god, as
manifested in the intellectual, emotional and humanity
of human nature. Due to the explanation above, it can be
implied that education is an active process in maximizing

students’ potential and character values implemented in
the classroom and in their environment (Kristiawan &
Tobari, 2017; Kristiawan, 2015; Sayer et al, 2018;
Wachidiet al, 2019).

In physics learning, it is significantly needed
learning media where the use of learning aids or learning
media is an inseparable part of the learning process and is
a form of integration of the learning methods used
(Risdianto, 2008). One of the very interesting and concrete
media is learning media based on interactive
multimedia(Marianda, Johar, & Risdianto, 2014). In
physics learning, one of the activities to realize good
education is to conduct practical work. In carrying out
good practicum activities, a practical guide or guide is
needed. It is expected that the dynamic and interactive
practicum guides can provide a better understanding of the
practicum activities. Indirect impacts obtained by
practicum guides made based on technology can improve
the ability of teachers in the field of ICT mastery. It is in
line with (Kristiawan, 2014)which explains that computer
science does not only include in the curriculum but how
teachers acquire good knowledge in teaching ICT skills to
students.

Guides are media that provide guidance and
assistance to instructors when preparing and delivering
lessons (Arsyad, 2016). Practicum guides according to
(Nurussaniah & Nurhayati, 2016) are guidelines for
practicum implementation that contain procedures for
preparation, implementation, data analysis and reporting
compiled by one or a group of teaching staff who handle
the practicum and follow the rules of scientific writing.
The function of the practicum guide is teaching material
that can minimize the role of lecturers, make students
more active and gain meaningful knowledge, make
students gain creative thinking and hands-on skills so as to
facilitate educators in conducting teaching in the
laboratory (Nurussaniah & Nurhayati, 2016). According to
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(Budiarti & Oka, 2017), practicum guides can help
students in practicum activities. Currently, the trend of
digital literacy and technology is increasing(Risdianto,
2019).

Currently, students are very familiar with the use
of technology so that it brings changes to the learning
class. Almost all students now have mobile technology
devices.The device can be used to access a lot of learning
information in the form of electronic teaching materials.
Electronic teaching materials are teaching materials which
contents are made in electronic form (made using
electronic devices) that can be in the form of audio, audio
visual, or in the form of interactive multimedia (Risdianto,
2017)

In research (Eastman, Iyer, & Eastman, 2009)
states that the interactive use of technology can improve
student  attitudes. In the Industrial Revolution
4.0,Agumanted Reality or abbreviated as Augmented
Reality is a part that will not be separated from future
education. Augmented Reality technology is believed to
change and become an increasing trend in learning in the
future (Bacca, Baldiris, Fabregat, Graf, & Kinshuk, 2014).
Augmanted Reality is an interactive form of technology
that combines virtual technology with the real world.
According to (Lenurra & Pratiwi, 2017) Augmanted
Reality is a merging of 3D projects into a real
environment. With Augmanted Reality technology we can
realize 2D images into 3D so that they look realistic. Some
reasons for the use of Augmented Reality technology is
that using Augmanted Reality in learning can help
explanation in the concept of learning that is abstract or
cannot be present in real learning, Augmanted Reality
technology can be accessed through any gadget and at any
time. Learning using Augmanted Reality can also be
combined in blended learning methods (Risdianto, 2019b).
Practicum guides embedded with Augmented Reality
technology are also expected to meet important principles
in a learning that is attracting attention(Wachidi, 2017).
Based on the explanation above, the development of basic
physics practicum guides II using Augmented Reality
technology is expected to be able to provide guidelines for
the implementation of practicum which is interactive,
interesting so that it can facilitate students in
understanding the process of conducting practicum
activities better.

The initial product development guide to Basic
Physics II practicum using Augmented reality (AR)
technology on geometric electrical and optical circuit
material has been conducted and shows that the practical
guide is valid to use (Dermawan Siahaan, Medriati, &
Risdianto, 2019). Rasch modeling can be used for
analyzing the quality of the questions, knowing the level
of student ability and the level of difficulty of the problem,
to the detection of misconceptions, the existence of bias in
the problem, or knowing that there are students cheating
(Sumintono & Whidhiarso, 2015). It shows that Rasch
modeling can also be used for analysis of questionnaire
responses given to respondents about a product that they
want to make in this case is a guide to basic physics
practicum 2 based on Augmented Reality. By analyzing

using this modeling, it is expected that information about
the feasibility of this practicum guide can be known from
the quality of the questionnaire responses provided.

RESEARCH METHOD

The research method used in developing basic
physics practicum guides II Using Augmented Reality
(Ar) on geometric electrical and optical circuit materials is
the Research and Development (RND) method. The model
used is the 4D development model (Define, Design,
Development, and Dissemination). The initial product
development of this practical guide has been conductedand
has been declared valid by several experts. In this follow-
up study, an analysis of the quality of the questionnaire
responses was used to test the feasibility of this practicum
guide. To test the feasibility of an Augmented Reality-
Based Basic Physics Practicum, a limited trial was
conducted using a response questionnaire containing 25
indicators and given to 20 respondents. The aspects
assessed include aspects of appearance, content, learning,
readability and practicality. This type of questionnaire data
is a type of political data that is the type of data that not
only provides true or false data (dichotomy) but on the
level of quality of the answers provided (in this case, the
response uses the Likert scale). Further analysis will be
conducted by analyzing the item questionnaire response
items using Rasch modeling using the Winstep
Program.Analysis with Rasch model produces a fit
statistical analysis which provides information to the
researcher whether the data is ideally illustrated that
people who have high ability provide patterns of answers
to the items according to their level of
difficulty(Sumintono & Whidhiarso, 2015).

RESULTS

A limited trial was conducted to test the
feasibility of Basic Physics II Practicum Guides Using
Augmented reality (AR) technology on electrical and
geometric optical circuit material for 20 respondents with
25 questionnaires. For aspects given include aspects of
appearance, content of the material in the lab guide,
learning, readability and practical use of the lab guide. The
assessment using a Likert scale with a maximum score of
the item questionnaire items is 4 and the minimum is 1.
Data from the response is stored in Excel and then
processed using the Winstep program. From the data
obtained from the data processing, itusedvariable map data
win step as shown in Figure-1.
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Figure-1. Map variable.

DISCUSSIONS

Figure-1 consists of a measure (showing the logit
scale), person shows the distribution of students' abilities,
items that indicate the spread of the level of difficulty item
of items questionnaire answered by respondents. From the
above data, it can be seen that almost all respondents have
a high level of ability in answering the questionnaire items
given. In the item questionnaire, items that have the
highest level of difficulty to be answered by respondents is
P19 (P19 is question item questionnaire number 19). The
average logit person is +2.4 while the average logit item is
0.0. From the variable map data, it can be seen that
respondents who have the highest ability in the ability to
answer are respondents no.9 and those who have the
lowest ability are respondents no. 19. From the variable
map data, it can be seen that even though respondent no.9

has the lowest ability, it is still able to answer the most
difficult item of response, which is no 19. It means that
almost all respondents agreed to all items of the
questionnaire responses given, which means that almost
all respondents states that practicum guides are declared
appropriate(Dermawan Siahaan et al., 2019).

To the right of the Wright map, 25 items of
response questionnaires have varying degrees of difficulty
varying from P1, P10 and P14, which are the most
difficult response questionnaires to P13, P23, P25 and P4
which have the lowest response item ability. If we look at
the distribution of these response items, although they are
diverse, they are somewhat grouped. It shows that the
questionnaire response items made have a slight weakness
that can be evaluated on the questionnaire items made in
the process of developing the next practical guide. Next,
we will analyze the M-S-T distances found on the Wright
map above. It can be seen that the respondent's ability is
only slightly wider than the distribution in the level of
difficulty of the response item. In the context of the level
of difficulty, It contained in the response item,itmeans the
item response items have diversity that is not too far apart
and the respondent's ability is not much different. This is
in accordance with (Sumintono & Whidhiarso, 2015)
which states that if there is a wider distribution of person
ability compared to the distribution of items, it can be
concluded that the level of person (respondent) ability is
different.

Analysis on the comparison of logit person and
logit response item based on map variable maps shows
that the logit person is much higher than the logit person
response item. It shows that the overall respondent's ability
is higher than the difficulty of the item response. It is
indicated by almost all respondents agreeing on all aspects
of the response items provided.

Analysis on the comparison of logit person and
logit response item based on map variable maps shows
that the logit person is much higher than the logit person
response item. It shows that the overall respondent's ability
is higher than the difficulty of the item response. It is
indicated by almost all respondents agreeing on all aspects
of the response items provided
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Table-1. Analysis of response items.

Item STATISTICS: MEASURE ORDER

| ENTRY TOTAL TOTAL MODEL | INFIT | OUTFIT |PTMEASUR-AL|EXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E. IMNSQ ZSTDlMNSQ ZSTDICORR. EXP.I 0BS% EXP%' Item I
| mmmm Hmmmmmm e e e e - |
| 19 63 0 1.61 .52]2.29 2.6|2.43 2.7| .86 .24] 55.8 77.8| P19 |
| 1 68 20 .46 48] .79 -1.1] .77 -1.1] .52 .26] 75.0 62.7| P1 |
| 10 68 20 .46 .46|1.e0  .1] .99  .e] .14 .26] 65.8 62.7| Ple |
| 14 68 20 .46 .46] .92 -.3] .93 -.3] .26 .26] 65.0 62.7| P14 |
| 2 69 20 .25 .45|1.18  1.1]1.19 1.1] -.17 .26] 55.8 59.9]| P2 |
| 6 69 28 .25 .45]1.22 1.3|1.27 1.4| -.27 .26] 55.8 59.9| P6 |
| 20 69 20 .25 45|11 .1]1.e1  .1] .15 .26| €5.0 59.9| P20 |
| 2 69 20 .25 45| .94 -.3] .93 -.4] .28 .26| 55.8 59.9] P21 |
| 3 70 20 .85 .45| .84 -1.e| .83 -1.e| .48 .25| 7e.0 59.8| P3 |
| 5 70 20 .@5 .45|1.08  .5|1.e8  .5| .84 .25| se.@ 59.8| PS5 |
| 8 70 20 .85 .45|1.e4  .3|1.89  .6| .88 .25| 60.8 59.8| P8 |
| 22 70 20 .85 .45 .87 -.8| .85 -.9] .43 .25| ee.0 59.8| P22 |
| 22 70 20 .85 .45|1.01  .1]1.ee  .e| .17 .25| 50.9 59.8| P24 |
[ 71 8 -.16 .46] .89 -.7| .87 -.7| .48 .25| 65.8 60.2| P11 |
| 12 71 0 -.16 .46]|1.e4  .3]1.e5  .3] .11 .25| 55.0 6@.2| P12 |
| 15 71 2 -.16 461,01 .1]1.e8  .5| .15 .25]| 55.8 68.2| P15 |
| 17 71 0 -.16 .46] .98 -.1| .95 -.2| .25 .25| 55.8 6@.2| P17 |
| 18 71 20 -.16 46] .93  -.4] .9 -.5| .34 .25| €5.0 6@.2| P18 |
| 7 72 8 -.37 .46] .82 -1.1| .78 -1.1| .53 .24] 76.8 62.4| P7 |
| 9 72 0 -.37 .46] .96 -.2| .95 -.2| .28 .24] 0.0 62.4] P9 |
| 16 72 2 -.37 46| .77 1.5 .73 -1.4] .63 .24 80.90 62.4| P16 |
| 4 73 8 -.59 .48]1.e5  .3|1.ee  .1| .14 .23]| 66.0 65.5| P4 |
| 13 73 20 -.59 48] .76 -1.3] .71 -1.3] .65 .23| 70.0 65.5| P13 |
| 2 73 20 -.59 .48]1.82  .2|1.11  .5| .11 .23| 70.8 65.5| P23 |
| 25 73 0 -.59 .48] .84 -.8| .84 -.7| .48 .23] 76.0 65.5| P25 |
|- R —_— R ——— . e TR |

From Table-1, Analysis of Response Items above, it can
be seen that in the total count all were filled with 20. It
shows that all respondents answered all items given. In the
picture above, the item column shows the level of
difficulty of the item which is the most difficult item of the

questionnaire response that is P19 and the easiest is P25
shown in the measure column. According to (Sumintono
& Whidhiarso, 2015), information on the level of
difficulty of the item makes it easy for us to identify which
questions are difficult and which are easy.

Table-2. Level of suitability of the problem.

Item STATISTICS: MISFIT ORDER

| ENTRY TOTAL TOTAL MODEL | INFIT | OUTFIT |PTMEASUR-AL|EXACT MATCH|

|NUMBER SCORE (COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| Item |
| mm e Hmmmmm e Hmmmmmm e o m - Hmmmm e - |
| 19 63 20 1.61 .52|2.29 2.6|2.43 2.7|A .e6 .24| 55.@ 77.8| P19 |
I 6 69 20 .25 .45|1.22  1.3|1.27 1.4|B-.27 .26| 55.@ 59.9| P6 |
I 2 69 20 .25 .45|1.18 1.1]1.19 1.1]c-.17 .26| 55.@ 59.9] P2 |
| 23 73 286 -.59 .48]1.82 2]1.11  .5|D .11 .23| 78.@ 65.5| P23 |
I & 70 20 .e5 .45|1.04 3|1.89 6|E .e8 .25| 60.0 59.8| P8 |
I 5 70 20 .e5 .45|1.88 5|1.08 s|F .ea .25| 58.8 59.8| PS5 |
| 15 71 20 -.16 .46]1.01 1]1.08 5|6 .15 .25| 55.8 6@.2] P15 |
I 4 73 20 -.59 .48|1.e5 3|1.00 1|H .14 .23| 60.80 65.5| P4 |
| 12 71 20 -.16 .46]1.04 3|1.05 3|1 .11 .25] 55.8 6@.2] P12 |
| 20 69 20 .25 .45]1.01 1]1.01 113 .15 .26| 65.8 59.9| P28 |
| 24 70 20 .e5 45|1.e1  .1]1.e@ @|k .17 .25| 58.8 59.8| P24 |
| 1@ 68 2@ .46 46[1.e8 1] .99 @|L .14 .26| 65.8 62.7| Ple |
| 17 71 20 -.16 46| .98 -.1] .95 -.2|M .25 .25| 55.8 60.2] P17 |
I 9 72 2@ -.37 46| .96 -.2] .95 -.2]|1 .28 .24| 68.8 62.4] P9 |
| 2 69 20 .25 45| .94 -.3] .93 -.4|k .28 .26| 55.@ 59.9| P21 |
| 14 68 20 .46 46| .92 -.3] .93  -.3]j .26 .26| 65.0 62.7| P14 |
| 18 71 2 -.16 46| .93 -.4] .98 -.5|i .34 .25| 65.0 6@.2| P18 |
| 1 71 20 -.16 .46| .89 -.7| .87 -.7|h .48 .25| 65.0 6@.2| P11 |
| 22 70 20 .05 .45| .87 -.8| .85 -.9|g .43 .25| 60.@ 59.8| P22 |
I 3 70 20 .e5 .45| .84 -1.8| .83 -1.e|f .48 .25| 7.8 59.8| P3 |
| s 73 20 -.59 .48| .84 -.8| .84 —.7]e .48 .23| 70.@ 65.5| P25 |
I 7 72 20 -.37 .46| .82 -1.1] .78 -1.1]d .53 .24| 78.@ 62.4| P7 |
I 1 68 20 .46 .46| .79 -1.1] .77 -1.1]c .52 .26| 75.@ 62.7] P1 |
| 16 72 20 -.37 .46| .77 -1.5| .73 -1.4|b .63 .24| 80.0 62.4| P16 |
| 13 73 20 -.59 .48] .76 -1.3] .71 -1.3]a .65 .23| 7.8 65.5| P13 |

In Table-2, the Level of Compliance Problem
above contains the item fit table (item conformity). To
determine the response item data, it has a good fit if the
value of Outfit Mean square (0.5 <MNSQ <1.5), Z-

standard Outfit (-2.0 <ZSTD <+2.0) and Point measure
correlation (0, 4 <t Measure Corer <0.85) (Sumintono &
Whidhiarso, 2015).
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Table-3. Table criteria misfit or outliers.

Value Interval
Outfit Mean Square value received 0,5<MNSQ<1,5
Z-Standard Outfit Value received -2,0<ZSTD<+2,0

Point Measure Correlation Value

0,4<PT Measure Corr<0,85

If all the values obtained are not in the specified
value range, the item needs to be reviewed again. From the
data above, it can be seen from all items for the Outfit
Mean Square value, only item no.19 has an MNSQ of 2.43
which is outside the specified value interval. Likewise, the
ZSTD value of 2.7 is also outside the specified interval.
However, the Corr value of 0.06 is still within the limits of
acquisition. Therefore, item no.19 can be maintained and
does not need to be changed. According to (Sumintono

&Whidhiarso, 2015) if there is 1 criterion that still meets
the required criteria, the item does not need to be replaced
or can be maintained. ZSTD value is influenced by sample
size. If we use a very large sample, the ZSTD value will
always be above the value of 3. The following shows the
suitability curve for response item no.19 in the curve
figure below.It appears that there are 2 responses that are
outside the Outfit trust space limit.

19. P19

Score on ltem

= -4 -3 2 -1

Measure relative to item difficulty

0 1 2 3 4

n

Lower 95% 2-sided confidence interval

Figure-2. ICC expected score graph.

Next is analyzing the ability of the respondents who filled out the eligibilityquestionnaire given.
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Table-4. Person measure order table.

Person STATISTICS: MEASURE ORDER

| ENTRY TOTAL TOTAL MODEL | INFIT | OUTFIT |PTMEASUR-AL|EXACT MATCH| |
|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS¥ EXP%| Person|
| == mmm e o oo oo oo R |
| 9 95 25 3.83 51| .87 -.3| .se -.5| .48 .21| 84.8 80.4| @9
| 16 93 25 3.37 45| .94 -.2| .94 -.2| .32 .22| 76.@ 73.3| 16
| 18 92 25 3.17 .44]|1.15  .8|1.18  .9| -.13 .22| 4.8 69.7| 1@
| 5 90 25 2.81 41| .81 -1.3| .79 -1.4] .58 .22| 76.8 62.5| @5
| 1 89 25 2.64 41| .82 -1.3] .81 -1.4] .54 .22| se.e 59.7| e1
| 6 89 25 2.64 41|1.e5  .4|1.e6  .5| .es .22| 56.8 59.7| @6
| 7 89 25 2.64 41|1.e5  .4|1.e6  .5| .es .22| 56.8 59.7| @7
| 8 89 25 2.64 41| .97 -.1] .98 -.1] .21 .22| 56.@ 59.7| s
| 15 89 25 2.64 41|1.e6  .s|1.1@  .7| .e4 .22| 72.8 59.7| 15
| 11 88 25 2.48 ae| .93 -.5| .92 -.5| .20 .22| 6@.8 58.2| 11
| 2 87 25 2.32 48| .93 -.5| .92 -.5| .27 .22| 52.@ 57.8| @2
| 4 87 25 2.32 48| .97 -.2]| .96 -.2| .19 .22| 52.0 57.8| @4
| 12 86 25 2.16 48| .99  .e|1.ea  .3| .es .22| 76.8 58.4| 12
| 13 86 25 2.16 48| .88 -.8| .87 -.8] .35 .22| 52.@ 58.4| 13
| 14 86 25 2.16 4p|1.08  .e| .99  .e| .le .22| 60.0 58.4| 14
| 20 86 25 2.16 49]1.18 1.3]1.26 1.6] .38 .22| 44.e 58.4| 20
| 3 84 25 1.83 41]1.01 1]1.ee  .1| .ee .21| 56.8 62.1] @3
| 17 84 25 1.83 41]1.e8 5|1.14  .8| -.21 .21] 56.8 62.1] 17
| 18 84 25 1.83 41|1.e8  .5|1.14  .8] -.21 .21] 56.@ 62.1| 18
| 19 83 25 1.67 41|1.28 1.e|1.27 1.2] .29 .20| 68.8 65.2| 19
| oo - PR . SR S . S . PR |

Based on Table-4, the Person Measure Order
Table in the total score column looks at the total score
obtained by each respondent. While the total count column
is the number of questionnaire items answered by the
respondent. From the data above, it can be seen that all
respondents answered all 25 items of the questionnaire
responses that were given. In the picture above, the
measure column shows the ability of each respondent in
logit units. Respondent 9 has the highest value of measure
= +3.83 and respondent nol9 has the lowest value with
measure = 1.67. from the data above, some respondents
have the same logit value, it means that the raw score is
the same (total score) as well as their ability (Sumintono &
Whidhiarso, 2015). To see further which respondents who

have higher ability, it can be seen from the scalogram. A
scalogram can be used to see which respondents have
higher abilities even though they have the same logit
value. The level of ability here is the ability of responses
to approve the questionnaire responses given to the
practicum guide.

Next 1is analyzing the suitability of the
respondents. Besides, we will also analyze the results of
the respondents' suitability. It aims to determine the
consistency of thinking of the respondents in filling out the
questionnaire responses provided. Conformity criteria is
the same as those used in Table-3 of the Misfit or Outliers
Criteria Tables above

Table-5. Person satisfaction.

Person STATISTICS: MISFIT ORDER

|ENTRY TOTAL TOTAL MODEL | INFIT | OUTFIT |PTMEASUR-AL|EXACT MATCH| |
|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| Person|
| m R — R — oo oo FRE—— |
| 19 83 25 1.67 .41]1.26  1.8|1.27 1.2]A .29 .20| 68.8 65.2] 19 |
| 20 86 25 2.16 .48]1.18 1.3|1.26 1.6|B .38 .22| 44.0 58.4] 20 |
| 10 92 25 3.17 .44|1.15  .8|1.18  .9|C-.13 .22| 64.0 69.7] 10 |
| 17 81 25 1.83 41]1.88  .5|1.14  .8|D-.21 .21] 56.0 62.1] 17 |
| 18 84 25 1.83 .41]1.e8  .5|1.14  .8|E-.21 .21| 56.0 62.1] 18 |
| 15 89 25 2.64 .41]1.e6  .5|1.1@  .7|F .64 .22| 72.8 59.7| 15 |
I 6 89 25 2.64 .41]|1.e5  .4|1.e6  .5|G .e5 .22| 56.@ 59.7| @6 |
I 7 89 25 2.64 .41]|1.e5  .4|1.86  .5|H .e5 .22| 56.@ 59.7| 07 |
| 12 86 5 2.16 48| .99 .e|1.ea 3|1 .88 .22| 76.0 58.4] 12 |
I 3 84 25 1.83 .41]1.01 .1|1.ee  .1]|1 .ee .21| 56.0 62.1] @3 |
| 14 86 25 2.16 .49|1.e8  .e| .99  .8|j .10 .22| 0.0 58.4| 14

I 8 89 25 2.64 .41 .97 -.1] .98 -.1]i .21 .22| 56.@ 59.7| @8 |
I 4 87 25 2.32 .48 .97 -.2| .96 -.2|h .19 .22| 52.0 57.8| 04

T 93 25 3.37 45| 94 -.2] o4 -.2]|g .32 .22 76.0 73.3] 16 |
I 2 87 25 2.32 .48 .93 -.5| .92 -.5|f .27 .22| 52.@ 57.8] 2 |
| 1 88 25 2.48 48] .93 -.5| .92 -.5|e .29 .22| 8.0 58.2| 11 |
| 13 86 25 2.16 .48| .88 -.8| .87 -.8|d .35 .22| 52.@ 58.4] 13 |
I 9 95 25 3.83 51| .87 -.3] .88 -.5|c .48 .21| 84.0 8e.4| @9 |
I 1 89 5 2.64 41| .82 -1.3] .81 -1.4]b .54 .22| 88.0 59.7| @1 |
I 5 90 25 2.81 41| .81 -1.3] .79 -1.4|a .58 .22| 76.@ 62.5| 05 |
| e R — R — oo oo FRE—— |
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In the Table above, it can be seen that all
respondents have at least 1 value of the specified boundary
criteria as in Table-3 of the Criteria Table of Misfit or
Outliersand to see more complete conformity can be seen
in the following Guttmann matrix

WTTMAN SCALOGRAM OF RESPONSES:
*‘erson | Item
| 122 111111 22 22 111
|4335796125783582426011849

9 +4444494A43A44A403A4443444433 @9
16 +443449443A4A44344133434443 16
18 +4433434A4444433A443A4413A4344 18

5 +4449494943A44434344334343333 95

1 +4444344434433444433343333 21

6 +3444A99433344133333344344 B6

7 +3499A99A433344133333344344 A7

8 +3434443444434343343443342 98
15 +4444434344344344434333342 15
11 +4344344343443433434334433 11

2 +3494A33A34333494133433433 B2

4 +3443434343344433443433433 @4

12 +4344494334333333344333434 12
13 +3444333444344133433343333 13
14 +44443333333334344133344443 14
28 +4333344444434334334344332 28

3 +3343433344333344343333443 93
17 +4333343333443343344433334 17
18 +4333343333443343344433334 18
19 +43333334434334334444133332 19

| 122 1111123 22

Figure-3. Gutmann respondent matrix.

By using the Gutmann Matrix, we can see the
pattern of answers from each respondent. From the above
data, there are similar answers from respondents no. 6 and
7, as well as 17 and 18. It could be an indication that the
respondents cooperated with each other or cheated in the
implementation of filling in the questionnaire items so that
they needed to be re-evaluated.Furthermore, the response
pattern above also shows that there are some inconsistent
responses. In certain items, they tend to approve
statements (get high/difficult score items) while other
items tend to reject (get low/easy score items). It is in line
because the respondents lacked motivation in filling out
the questionnaire given. It is in line with
research(Widhiarso, 2013) which stated that the low
motivation causes them to give careless responses. The
impact is that their responses vary and are inconsistent,
depending on their mood when responding to the items.
However, it does not affect the overall response results.

CONCLUSIONS

Based on the analysis of the Rasch model
conducted on the results of the response of this practical
guide, it can be concluded that the quality of the
questionnaire responses to the physics practicum guide is
very good. Thus, it can be used to test the feasibility of
augmenter reality-based physics practicum guides.
Moreover, the results of the analysis of respondents and
questionnaire items showed that the majority of
respondents agreed with all questionnaires given so that it

showed that the guide to augmented reality physics
practice was appropriate to use. Nevertheless, further
research needs to be done to test the effectiveness of this
practicum guide and also this AR technology can be used
for other types of practicum subjects.
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