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ABSTRACT

Instruments that are valid, reliable, and have high consistency are needed to measure students’ self-reflection. The
Self-Reflection Assessment in Vertebrate Zoology (SRAVZ) was developed to explore students’ self-reflection and
abilities in the vertebrate zoology course. It is essential to test the instrument’s validity before measuring students’
abilities so that data bias does not occur. This study aims to determine the validity, whether the items are fit or
misfit, and the difficulty level of SRAVZ items. SRAVZ is developed by ADDIE (Analysis, Design, Develop-
ment, Implementation, Evaluation). The SRAVZ consists of 24 items tested on 135 students who have taken the
vertebrate zoology course. Analysis of the Rasch model using Winstep version 4.5.2. The Rasch model shows the
item reliability value at 0.97. The Cronbach alpha value at 0.94 with PTMEA Corr shows a positive value, unidi-
mensional 48.1%. The separation index of 5.6 means that the level of grouping the items is very good. The mean
square infit for SRAVZ was 0.59-1.96, and the mean square outfit value is 0.59-2.16. Data analysis shows that 24
SRAVZ items have 22 fit items and two misfit items (S3 and S5). Item numbers S3 and S5 must be excluded from
the SRAVZ construction. Total items used to measure students’ self-reflection in the vertebrate zoology course
were 22 items. The most difficult item is S3, and the easiest item is S6. Thus, the data indicate that the valid and
reliable SRAVZ is in the good, effective, and high level of consistency category.
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INTRODUCTION lop students' scientific attitudes, and to improve

students' long-term memory about the concept of

Vertebrate Zoology is one of the compul-
sory subjects that must be taken by undergraduate
biology education students. This course contains
basic taxonomy material, characteristics, and
classifications of vertebrates, pisces, amphibians,
reptiles, aves, and mammals. The vertebrate zoo-
logy class is conducted by learning in class, doing
practicum, and joining field study. The teaching
and learning process uses various interesting and
relevant methods. The practicum is part of the
credit system, which is held around 4-6 times
depends on the material. Moreover, it serves to
support the theories given by lecturers, to deve-
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vertebrate zoology.

The success of students in taking verteb-
rate zoology courses is influenced by various as-
pects: lecture planning, lecture implementation,
material understanding, practicum, and lecture
evaluation. The five aspects must be developed
so that students will understand the concept of
vertebrate zoology, then hopefully, they can apply
it in real life. However, students often do not pay
attention to those five aspects, and it causes failu-
re in taking the course. The ability of students to
independently measure success in taking a course
is highly needed to form self-regulation and self-
efficacy. Students who can assess themselves well

will learn optimally and increase their competen-
ce effective (Chen & Lin, 2018; Yan, 2020).
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Self-reflection and the development of in-
sight are needed in the learning process to change
behavior and mindset (Chen & Lin, 2018; Chen
et al., 2019; Yan et al., 2020b). Self-reflection
covers various aspects of planning and creating
the learning process (Yuhanna & Retno, 2016;
Diefes-Dux & Castro, 2018), influencing the fi-
nal result. Thus, students can understand the
results after attending lectures and analyze the
difficult concepts. Self-reflection is related to how
and what students have learned leads to acade-
mic performance improvement (Lew & Schmidt,
2011; Cavilla, 2017) . It also provides information
for lecturers to improve quality and develop the
course.

Self-reflection is one part of psychometric
measurements. Psychometric measurements are
susceptible to the participant’s conditions. Cur-
rently, self-reflection measurements are carried
out in general, without knowing the internal and
external conditions of students—likewise, the
measurement of self-reflection in vertebrate zoo-
logy learning. Wrong statement items can trigger
data bias (Boone et al., 2011). Self-reflection me-
asurement data in a course must accommodate
students' abilities in understanding the material
discussed and the lecture model used.

Self-reflection in the vertebrate zoolo-
gy course needs to be done to determine the st-
rengths and weaknesses of students. Self-reflec-
tion instruments for vertebrate zoology courses
have not been developed. Measuring self-reflec-
tion using instruments with general statements
cannot accommodate students' learning abilities
and conditions. A good instrument is current-
ly able to measure what should be measured
(Widhiarso & Sumintono, 2016). Self-reflection
instruments following the characteristics of the
vertebrae zoology course are needed in indepen-
dent learning during the COVID-19 pandemic. A
good instrument is an instrument that can explo-
re the intangible aspects to bring up the ability to
be measured.

The self-reflection measurement instru-
ment is needed to measure the students’ ability to
learn vertebrate zoology. However, self-reflection
questionnaires that specialized in vertebrate zoo-
logy have not been developed much yet. In me-
asuring learning success, lecturers measure not
only their learning outcomes but also their ability.
Measurement of self-reflection in the vertebrate
zoology course is needed. Ability measurement
starting from planning, learning implementation,
concept understanding, practicum implementati-
on, and learning evaluation is expected to make
students understand the contents of vertebrate

zoology in the long-term memory stage. Thus,
the researcher developed this instrument based
on the five (5) constructs of lecturing. The five
constructs were arranged into a complete instru-
ment.

The evaluation of students' success in
taking a course needs to be measured with ap-
propriate and valid instruments. A valid instru-
ment is the first step to produce accurate data
(Misbah et al., 2018; Pichardo et al., 2018). A
reliable instrument is needed to measure a variab-
le. A reliable instrument must have good validity
and reliability to be used latently and compre-
hensively (Ariffin et al., 2010; Mohamad et al.,
2015; Arnold et al., 2018). The reliability of the
instrument is expected to be able to explore stu-
dents' abilities based on the attributes measured
(Susongko, 2016). Testing the validity and reliabi-
lity of the instrument is carried out as a form of a
pilot test (Yasin et al., 2015) to test the reliability
of the instrument in measuring student's overall
ability.

Gap analysis in this study focuses on self-
reflection instruments to measure students' suc-
cess holistically in taking Vertebrate Zoology.
Specific and valid instruments for measuring self-
reflection have not been developed, and their re-
liability and validity have not been tested. Thus,
it is necessary to develop and test the validity to
produce a reliable self-reflection instrument for
Vertebrate Zoology to be used for further rese-
arch.

The researchers developed the Self-Reflec-
tion Assessment of Vertebrate Zoology (SRAVS)
consisting of 24 statements from 5 constructs of
vertebrate zoology learning activities. The pilot
test aims to ensure that the instrument is relevant
to what will be measured and the person to be
measured. The instrument reliability can be seen
from the items' completeness based on the stu-
dents' abilities and the clarity of the item test's
meaning. Validation is the collection of evidence
to provide a scientific basis of test scores interpre-
tation (Yang et al., 2018). Also, validation is the
process of generating and interpreting evidence
to conclude that the tool used matches the attri-
butes that will be measured (Peeters & Martin,
2017). Validity is related to the appropriateness of
the content, representation, and technical quality
(Susongko, 2016). The validity of a measuring
instrument is the most fundamental considera-
tion in developing and evaluating tests (Harpe,
2015). The high validity instruments can reduce
the bias of measuring instruments, which results
in missing data.
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The problems in analyzing the validity of
the psychometric instrument using parametric
statistical tests were the incompatibility of items
with the variables to be measured (Linacre, 2012;
Maat & Rosli, 2016), the absence of an analysis
of students' ability to answer questions, and the
existence of biased items. The validity test of
psychometric instruments using statistical ana-
lysis was also unable to predict the missing data
scores (Garzon Umerenkova et al., 2017). The
respondent's answer pattern also cannot be inter-
preted.

Rasch model can provide a strong guiding
framework for those developing new instruments
(Boone, 2016). Rasch model can be used in pi-
lot tests to test instrument validity and reliability.
Rasch model is a data analysis technique based
on the item and person quality (Kudiya et al.,
2018; Maseko et al., 2019). Rasch model refers to
the level of difficulty of items in determining the
quality of people. This technique is different from
the usual techniques because it is not based on
the number of correct answers. The Rasch model
can analyze the suitability of items in instrument
development. This method can predict missing
data. Respondents' response patterns can also be
used as a basis for identifying partial data.

Rasch model is also able to record psycho-
metric components that allow evaluation of se-
veral characteristics, such as model fit level, item
difficulty level and hierarchy, reliability of person
and item, and item function differentials (DIF)
(Cupani et al., 2017). The complexity of psycho-
logical attributes can also be used as considerati-
on material related to the dimension to be measu-
red (Fisher, 2017).

Besides, objective measurements in social
research, for example, in an educational area,
must meet five criteria: 1) Producing linear me-
asurements with the same intervals; 2) Summing
up estimation process; 3) Identifying incorrect
items (misfits) or unusual items (outlier); 4)
Overcoming missing data; 5) Producing measu-
rements that do not depend on the parameters
studied (Linacre, 2012; Yan et al., 2020a). The
advantages of analysis using the Rasch Model
are being able to meet five criteria and have the
same quality as measurements made in physical
dimensions in the field of physics (Widhiarso &
Sumintono, 2016).

Moreover, the Rasch model is widely used
in social, educational, economic, and scienti-
fic research. The instruments for measuring a
construct are also mostly done using the Rasch
model. The measurement of item validity using
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the Rasch model has been performed on the
Scientific Inquiry Competence instrument (Ar-
nold et al., 2018), Self-Regulation Questionnaire
(Garzon Umerenkova et al., 2017; Pichardo et
al., 2018), Content Knowledge in biology inven-
tory (Grofdschedl et al., 2018). Rasch analysis is
also used to measure the validity of items from
test questions in biology courses (Cupani et al.,
2017), evolution (Fiedler et al., 2019), and energy
(Herrmann-abell et al., 2018).

The urgency of this research is to produce
a valid self-reflection measuring tool in the ver-
tebrate zoology course that can be used to measu-
re the success rate of students in taking the who-
le course. SRAVZ needs to be tested for validity
before producing reliable measuring instruments,
appropriate question items, and unbiased items.
The validity of the SRAVZ needs to be tested to
ensure that this instrument can more accurately
and reliably measure the intangible aspects of
self-reflection in the vertebrate zoology course.
This study also reveals the relationship between
items in developing instrument constructs holisti-
cally that cannot be analyzed using statistics.

Researchers did not use demographic data
person. The conditions of the students learning
environment in supporting vertebrate zoology
course are also not seen. This research is a preli-
minary study to test the validity of SRAVZ. The
goals of this study are to 1) Identify the validity
of the SRAVZ using the Rasch model, 2) Identify
the fit and misfit items of SRAVZ, 3) Analyze the
level of difficulty of SRAVZ items.

METHODS

This research aims to assess the validity
and suitability of SRAVZ items developed by
the researchers. SRAVZ development used the
ADDIE model (Analyze, Design, Development,
Implementation, Evaluation). The research was
conducted from March to April 2020. The res-
pondents were 135 students who had taken ver-
tebrate zoology courses from the three Universi-
ties.

SRAVZ consists of 5 constructs: lecture
planning, learning implementation, material un-
derstanding, practicum implementation, and eva-
luation (Table 1). This questionnaire consists of
24 statements. Two assessment experts previous-
ly validated SRAVZ. The questionnaire used a
Likert scale (Harpe, 2015) consisting of 5 answer
choices, namely "excellent,” "very good, "good,”
"fair," and "poor." SRAVZ composition is as in
Table 1.
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After data was collected, it was proces-
sed using the Rasch model by applying Winstep
4.5.2 software. Rasch model is used as a better
way to convert raw scores into ratio scores so that
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people's abilities can be measured on a ratio scale.
Several studies have used Rasch modeling to va-
lidate the instruments used (He et al., 2016; Yang
et al., 2018).

Table 1. Item Self Reflection Assessment in Zoology Vertebrate (SRAVZ)

Answer
Excellent Very Good Fair Poor
Construct Statements Code ) Good 3) ) )
(C))
I understood the prerequisite course mate- S1
rial (invertebrate zoology) before taking
the vertebrate zoology course
I understood the Semester Lecture Plan S2
and the course contract of Vertebrate
Zoology
Lecture I had a Vertebrate Zoology reference S3
Planning books based on the lecture plan or lecturer
recommendation
I planned the learning mechanism of verte-  S4
brate zoology before attending the lecture
I had a plan and target for the final grade S5
of the vertebrate zoology course
I attended all lectures of Vertebrate Zool- S6
_ ogy
Learning I gave attention to the lecturer’s explana- S7
Implemen- 4,
tation o . .
I participated in the presentation S8
I joined the discussion S9
I understood the basic materials of tax- S10
onomy
I understood the characteristics and clas- S11
sifications of vertebrate
T understood the material about Pisces S12
Material T understood the material about Amphib- S13
under- ian
standing I understood the material about Reptile S14
T understood the material about Aves S15
T understood the material about Mammals  S16
T understood the scientific name of verte- S17
brate animal
' I read the practicum direction S18
Practlcum I understood the tools and materials for S19
implemen- .
. practicum
tation
I did a practicum of vertebrate zoology S20
I completed the assignments given by S21
lecturers
Evaluation 1 ompleted the practicum report S22
I prepared and took mid-test S23
I prepared and took the final test S24
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The validity of the SRAVZ instrument can
be seen from the reliability and separation index,
unidimensionality, item polarity, fit and misfit
items, and items’ difficulty level. The range of
reliability and Cronbach alpha (a) values as in
Table 2 below.

Table 2. Reliability and Cronbach Alfa (a) Score

Reliability
and Cronbach Means
Alfa (a) Score
09-1,0 Very good, effective at a high
level of consistency
0,7-0,8 Good and Acceptable
0,6-0,7 Acceptable
<0,6 The item needs to be refined
0,5 The item needs to be dropped

To check fit and misfit items, Maat and
Rosli (2016) explained that the mean square of
infit and outfit must be between 0.60-1.40. A logit
(measure) value that does not meet these rules is
declared a misfit.

RESULTS AND DISCUSSION

SRAVZ validity testing was carried out to
produce reliable, specific instruments capable of
measuring student ability in taking the vertebrate
zoology course. Testing the instrument’s validi-
ty using the Rasch model can show the level of
sensitivity of the instrument in measuring the
variable of personal abilities. The results of the
preliminary research on the validity of SRAVZ
are shown in Table 3.

Table 3. Reliability and Separation of SRAVZ

Criteria Measurement
Item Person
Mean 0,0 2,20
S.D 0.82 1,38
Reliability 0.97 0,90
Separation index 5,36 2,94
Cronbach’s alpha (o) 0,94
PT MEA Corr 0,47 - 0,76 (positive)
Raw variance ex- 48,1%

plained by measures
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Rasch model can facilitate the develop-
ment of instruments that provide useful data
(Linacre, 2012; Boone & Noltemeyer, 2017). It
can provide data that can be used confidently for
both descriptive (Arnold et al., 2018; Planinic
et al., 2019). The aspects discussed in this vali-
dating SRAVZ are reliability (item and person),
Cronbach’s alpha (a), separation index, item po-
larity, and unidimensionality.

Table 3 showed that the mean value of the
items was 0.00, and the mean person was 2.20.
Standard Deviation (SD) items were 0.82, and
SD person was 2.20. The reliability item was
0,97, and the person was 0,90. Cronbach’s alpha
(o) was 0,94. The criteria for the accepted value
of a was between 0.71-0.99 (Table 2). This study
showed that the o value was 0.94 (Table 3), which
indicated that the reliability of the item and per-
son relationship was very good, effective, and had
a high consistency.

The separation item index showed a group
of difficulty levels. Separation index items sho-
wed a value of 5.36 (Table 3), which can be in-
terpreted that the level of difficulty items can be
grouped into five. Separation index value > 2.0
indicated that grouping items belonged to good
criteria. The separation person index was 2.94,
which showed the instrument could be distin-
guished into three groups based on participants’
self-reflection. The separation person index sho-
wed the calculation of the instrument’s ability
to group individuals for various levels based on
what was measured.

Polarity items indicate the presence or ab-
sence of relationships between items built with
a person. The polarity item on the Rasch model
can be seen from the Point Measure coefficient
(PTMEA Corr). Table 3 showed that from 24
items, the PTMEA Corr values were positive
(0,47-0,76). A positive PTMEA Corr value indi-
cates that items can be used to measure in a rele-
vant manner. In contrast, the negative PTMEA
Corr value indicates that the item cannot measure
the construct, and the item must be abandoned.

Unidimensionality is a measure to evalu-
ate the ability of an instrument to measure the
ability to be measured. Unidimensionality is the
items of the scale assess one single underlying la-
tent construct (Upegui-Arango et al., 2020). The
Rasch model uses Principal Component Analysis
from residuals to measure instrument diversity
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according to the construct (Boone & Noltemeyer,
2017). Unidimensionality in this study was 48.1%
(Table 3). It shows that as many as 48,1% of uni-
dimensionality requirements can be fulfilled.

Data analysis using the Rasch model can
determine the instrument’s validity (Boone &
Scantlebury, 2006). The validation results for the
SRAVZ instrument showed that the o value of
0.94 means that the SRAVZ instrument was very
good, effective, and had a high level of consisten-
cy in terms of the relationship between items and
people. The a value of 0.94 fulfilled the validity
criteria of instruments with high reliability. The
value of the reliability item was 0.97, which in-
dicated that the instrument was sensitive enough
to distinguish people with different abilities (Park
& Liu, 2019).

The items on SRAVZ showed latent cha-
racteristics and can function as valid measure-
ments. Item reliability was 0.97 indicating the
instrument was relevant and can be used repea-
tedly, and it did not depend on the environment
observed.

The reliability value of the person in this
study was 0.90 (Table 3), which indicated that the
consistency of individuals who responded to sta-
tements was very good. Person reliability of 0.90
also indicated that there was no problem with the
person. Also, respondent answered with a high le-
vel of consistency. Instrument reliability analysis
using the Rasch model can be used to reduce the
possibility of duplicate items in the construct area
or aspect to be measured (Herrmann-abell et al.,
2018).

The separation index of items showed a
value of 5.36, which can be interpreted that the
SRAVZ instruments can be grouped into five le-
vels. The separation index of a person was 2,94.
This grouping was categorized in detail, and it
could measure the components. Separation index
values can range from 0 to infinity, and higher
values indicate better separation. Item separation
indices of 3 or greater are desirable (Van Zile-
Tamsen, 2017). In terms of person separation, an
index of 1.50 is acceptable, 2.00 is good, and 3.00
is excellent (Widhiarso & Sumintono, 2016). In
this study, the separation of items and people can
meet the standard criteria in measuring instru-
ment validity.

Besides, PTMEA Corr calculation is criti-
cal to be used as a study material in seeing the
validity of an instrument (Planinic et al., 2019).
The results of the PTMEA Corr calculation
showed that 24 item items had a positive value
(0,47-0,76). Item polarity was analyzed to iden-
tify whether those items function according to
positive point correlations (Mayes et al., 2019).
Based on the result, the item polarity was all posi-
tive and relatively strong to be used as a measure-
ment. Unidimensionality was 48,1%, it is shown
that items in SRAVZ can measure self-reflection
in the vertebrate zoology course.

Identifying fit and misfit is necessary to
determine suitable items for measuring student
self-reflection in the vertebrate zoology course.
Fit items show the suitability of the statement
in measuring student ability. Misfit items repre-
sent inappropriate statements if used as measu-
ring instruments and should be removed from
construction items in the instrument (Boone,
2020).

Based on the Winstep analysis 4.5.2 versi-
on, from 24 questions related to SRAVZ displayed
in Table 4. Data showed that there were both fit
and misfit instrument items. To check fit and mis-
fit items, Maat and Rosli (2016) explained that
the mean square of infit and outfit must be bet-
ween 0.60-1.4. A logit (measure) value that does
not meet these rules is declared as misfit.

Table 4 illustrated the mean square values
of the infit and outfit of the 24 items tested. The
mean square infit value for SRAVZ was 0.59-
1.96, and the mean square outfit value was 0.59-
2.16. Identification from Table 4 showed that
from 24 SRAVZ items, there were 22 fit items
and two misfit items. Misfit items were found on
S3 and S5. Misfit items are items with an MNSQ
infit value and MINSQ outfit outside the range of
0.60-1.40 (Bond et al., 2020). Infit value S3 was
1,96, and S5 was 1,60. Outfit value S3 was 2,16
and S5 was 1,65. Those two items did not meet
the instrument validation requirements, so they
should not assess students’ self-reflection in the
vertebrate zoology course. Item analysis is the
best method for controlling the quality of instru-
ments used in measuring psychometric aspects
(Sabudin et al., 2018; Chao et al., 2019; Agheky-
an, 2020).
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Table 4. Fit and Misfit Items of SRAVZ

mew TOTAL  TOTAL oo oo INFIT OUTFIT PTMEA EXACT MATCH
SCORE  COUNT MNSQ ZSTD MNSQ ZSTD  CORR. EXP  OBS%  EXP%
S3 471 135 1.51 0.12 1.96 6.01 2.16 7.05 A 048 0.69 36.10 50.50
S5 575 135 -0.20 0.14 1.60 3.89 1.65 3.76 B 047 059 54.10 60.60
S1 494 135 1.19 0.12 1.19 1.42 1.39 2.80 C 057 0.67 47.40 51.80
S6 620 135 -1.31 0.17 1.31 2.05 1.04 0.25 D 047 050 62.40 69.70
S20 542 135 0.42 0.13 1.28 2.00 1.19 1.39 E 066 0.63 50.40 56.20
S4 490 135 1.24 0.12 1.25 1.83 1.27 2.02 F 052 067 45.90 51.60
S21 616 135 -1.19 0.17 1.25 1.73 1.04 0.27 G 053 0.51 70.70 68.20
S22 577 135 -0.24 0.14 1.18 1.35 1.08 0.59 H 060 0.59 63.20 60.70
S2 536 135 0.53 0.13 113 099 114 104 I 055 063 5940  55.70
S23 612 135 -1.08 0.17 1.07 0.54 1.14 0.72 J 0.51 0.52 68.40 67.10
S24 618 135 -1.25 0.17 1.09 0.65 0.99 0.05 K 048 0.50 65.40 68.90
S18 550 135 0.28 0.13 1.00 0.07 0.95 -0.32 L 066 0.62 59.40 57.10
S19 560 135 0.09 0.14 1.00 0.06 0.94 -0.43 1 0.65 0.61 61.70 58.60
S8 612 135 -1.08 0.17 0.90 -0.74 0.99 0.04 k 052 052 71.40 67.10
S17 490 135 1.24 0.12 0.92 -0.58 0.98 -0.15 j 0.65 0.67 51.90 51.60
S9 601 135 -0.79 0.16 0.88 -0.91 0.97 -0.12 i 0.54 0.54 69.90 64.70
S16 575 135 -0.20 0.14 0.76 -1.91 0.67 -2.53 h 069 0.59 68.40 60.60
S7 602 135 -0.81 0.16 0.72 -2.29 0.75 -1.46 g 0.60 0.54 73.70 64.80
S11 560 135 0.09 0.14 0.68 -2.69 0.71 -2.33 f 0.70 0.61 69.20 58.60
S15 565 135 0.00 0.14 0.66 -2.85 0.62 -3.35 e 0.73  0.60 72.90 59.00
S13 553 135 0.23 0.14 0.63 -3.24 0.61 -3.48 d 076 0.62 72.90 57.90
S10 521 135 0.77 0.13 0.62 -3.38 0.61 -3.48 c 0.71  0.65 67.70 53.90
S12 549 135 0.30 0.13 0.61 -3.69 0.60 -3.47 b 0.76  0.62 70.70 57.00
S14 552 135 0.24 0.14 0.61 -3.54 0.61 -3.49 a 0.76  0.62 72.90 57.70
MEAN  560.00 135.00 0.00 0.14 1.01 0.10 1.00 0.20 62.80 59.60
P.SD 43.10 0.00 0.83 0.02 0.33 2.50 0.36 2.50 10.00 5.70

Note: S.E =Standart Error, MNSQ = Mean Squares, PT MEA Corr. = Point Measure Correlation

Based on Table 4, data fit items were 22
statements, as follows: (S1, S6, S20, S4, S21, S22,
S2,S23, 824, S18, S19, S8, S17, S9, S16, S7, S11,
S15, S13, S10, S12, S14). The range of MNSQ
infit values for item fit was 0.60 - 1.25. The small
MNSAQ infit score shows the value of “suitability”
items in measuring students’ self-reflection after
taking vertebrate zoology course. Item fit shows
that the item statement is able to explore indivi-
dual student abilities according to their respective
conditions (Pleasence & Balmer, 2019) This item
can sort students into groups of students with
specific abilities (Lambri et al., 2019).

The interesting fit data items in Table 4
were six statements in the last row (S11, S15,
S13, S10, S12, S14). The items of this data were
the best in measuring and grouping students
according to their abilities. Also, those six sta-

tements were part of the understanding aspects
of vertebrate zoological material which consist
of statements related to the material characteris-
tics and classification of vertebrates (S11), Aves
(S15), amphibians (S13), basic taxonomic basis
(S§10), Pisces (S12), and reptiles (S14). The ability
of individuals in self-reflection related to under-
standing concepts can be used as study material
for the lecture to improve learning methods and
mastery of the material. This item was expected
to measure the level of understanding of verteb-
rate zoological material based on self-reflection
of students, which can be compared with the
result of students’ learning outcomes on each
theme. Based on fit and misfit items, there were
22 fit items and two misfit items (Table 5). Table
5 showed about item fit and misfit based on the
construct.
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Table 5. Item Fit and Misfit based on the Construct

Construct

Fit items

Misfit items

Lecture Plan-
ning

Learning Imple-
mentation

Material under-
standing

Practicum

implementation

Evaluation

Total

T understood the prerequisite course material
(invertebrate zoology) before taking the ver-
tebrate zoology course (S1)

I understood the Semester Lecture Plan and
the course contract of Vertebrate Zoology
(52)

I planned the learning mechanism of verte-
brate zoology before attending the lecture
(59

T attended all the lectures of Vertebrate Zool-
ogy (S6)

I gave attention to the lecturer’s explanation
87

I participated in the presentation (S8)
I joined the discussion (S9)

I understood the basic materials of taxono-
my (S10)

I understood the characteristics and classifi-
cations of vertebrate (S11)

T understood the material about Pisces (S12)

I understood the material about Amphibian
(813)

I understood the material about Reptile
(S14)

T understood the material about Aves (S15)

I understood the material about Mammals
(S16)

I understood the scientific name of verte-
brate animals (S17)

I read the practicum direction (S18)

I understood the tools and materials for
practicum (S19)

1 did a practicum of vertebrate zoology (S20)

I completed the assignments given by lectur-
ers (S21)

I completed the practicum report (S22)

I prepared and took mid-test (523)

I prepared and took the final test (S24)
22 items

I had Vertebrate Zoology reference books
based on the lecture plan or lecturer recom-
mendation (S3)

T had a plan and target for the final grade of
the vertebrate zoology course (S5)

2 items

Based on the study results (Table 5), there
were two misfit items on the SRAVZ instruments:
S3 and S5. Misfit item (S3) was part of the Lectu-
re Planning construct which contains a statement
that “I had a vertebrate zoology reference book based on
the lecture plan or lecturer recommendation”. In this
statement from 135 respondents showed that 19%

of respondents answered “Excellent”, 41% ans-
wered “very good”, 22% answered “good”, 8%
answered “fair”, and 10% answered “poor”. This
statement was in the misfit zone with the highest
difficulty level. It indicated that students did not
use reference books based on the lecturer’s direc-
tion and the lecture plan. Reference books were
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a vital component that must be possessed by stu-
dents to support their learning. This data showed
that the planning aspects of lectures on the availa-
bility of books (S3) items did not need to be asked
in measuring the reflection of vertebrate zoology
course.

Furthermore, the misfit item S5 contained
a statement that “I planned and had a final grade
target for vertebrate zoology courses”. The number
of respondents who answered the statement “ex-
cellent” was 48%, “very good” was 35%, “good”
was 13%, “fair” was 2% and “poor” 1%. This
data showed that most students had a plan and an
overview of the target score in the vertebrate zoo-
logy courses. The target value showed that stu-
dents think futuristic by preparing courses. This
aspect was necessary because the target encou-
raged motivation and enthusiasm for learning.
Students can also manage their learning systems
according to their desired targets. Thus, this S5
statement should not be asked again in measu-
ring the reflection of students in taking vertebrate
zoology courses.

The level of difficulty of the items can be
seen in Figure 1 and Table 5. Table 5 showed that
the level of difficulty of the questions from the
most difficult to the easiest. The Wright map (fi-
gure 1) presents that the SRAVZ items are plotted
on a vertical line representing the logit scale of
the instrument. Items plotted at the base of the
Wright map are items that are easier to agree
with than items plotted toward the top of the
Wright Map (Brann et al., 2020). The Wright
map showed that the most difficult item was S3
(logit: 1.51), which came from the lecture plan-
ning construct. Whereas the easiest item was S6
(logit: -1,31) which came from the lecture imple-
mentation construct. The level of difficulty of the
questions can determine the variation and level
of instruments in measuring the ability of people.

Figure 1 showed that the difficulty level
of SRAVZ items. The easier items were placed
at the lower end of the map, while difficult items
were located at the higher end. The most difficult
item to approve was item S3. Item S3 was part of
the Lecture Planning construct related to the sta-
tements about the availability of reference books.
This item was difficult for the person to approve
because it is influenced by material availability,
reading habits, and learning styles. In this item,
the instructor needs to explore more in-depth the
readiness of students before attending the verteb-

43

rate zoology course. The respondents’ selection
in this pilot test consists of people who have dif-
ferent learning styles and a different gender. The
existence of misfit items and the difficulty of the-
se items provide a reference for researchers that
the book is not the main component of learning
material for students with particular learning sty-
les. Besides having a high level of difficulty, S3
is a misfit one and cannot measure student self-
reflection in taking vertebrate zoology courses.

The most easily agreed item by the person
was item S6. This item contained the statement
“I was fully followed vertebrate zoology lectures”. This
item was effortless to understand because it was
related to the completeness and discipline in at-
tending vertebrate zoology course. The aspect of
full attendance in attending lectures becomes a vi-
tal component, so students automatically under-
stand this item quickly. Respondents from various
learning styles and gender had the same percepti-
on in interpreting item S6.

In this aspect, the most difficult item
to approve was S3 with the statement “I had a
Vertebrate Zoology reference book based on the
Lecture plan or lecturer recommendation.” The
easiest item to approve was S5 with the statement
“I had a plan of a final grade target for vertebrate
zoology courses”. Items in this construct provide
a picture of self-reflection related to preparation
before taking vertebrate zoology courses which
are sometimes not realized by students. Item S5
was easiest to approve because basically, students
have a vision of the final score obtained before
starting lectures in the vertebrate zoology course.

Figure 1 shows that the level of difficulty
items in each construct is presented. The Lectu-
re Planning construct of the lecture consisted of
5 statements (S1, S2, S3, S4, S5). In this aspect,
the most difficult item to approve was S3 with the
statement “I had a Vertebrate Zoology reference
book based on the Lecture plan or lecturer recom-
mendation.” The easiest item to approve was S5
with the statement “I had a plan of a final grade
target for vertebrate zoology courses.” Items in
this construct provide a picture of self-reflection
related to preparation before taking vertebrate
zoology courses which are sometimes not reali-
zed by students. Item S5 was easiest to approve
because basically, students have a vision of the
final score obtained before starting lectures in the
vertebrate zoology course.
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The construct of the implementation of ver-
tebrate zoology lectures consisted of 4 statements
(S6, S7, S8, S9). The most difficult item to ap-
prove was S9 (logit = -0.79) with the statement
"] joined the discussion.” This item was less ap-
proved because some of the lecture processes did
not implement the discussion method. Thus, stu-
dents felt doubt in answering this item. Besides,
respondents with different learning styles and
gender had their views in interpreting this item
number. While the easiest item to approve was
S6 (logit value = -1.31) with the statement "I was
fully followed Vertebrate Zoology lectures.” This
item was easiest in constructing lecture imple-
mentation, and it was also the easiest item out of
24 SRAVZ items.

The construct of understanding vertebrate
zoological material consisted of 8 statements (S10,
S11, S12, S13, S14, S15, S16, S17). Those sta-
tements were aimed to determine students’ self-
reflection in understanding vertebrate zoological
material. The most difficult item was S17 (logit
= 1.24) with the statement "I understood the
scientific name of vertebrate animals” while the
easiest item was the S16 statement (logit = -0.20)
with the statement "I understood the mammal
material.” The level of understanding material
from the most difficult to the easiest is as follows:
the understanding of the scientific name of ver-
tebrate animals, the basics of taxonomy, Pisces,
reptiles, amphibians, characteristics, and classifi-
cation of vertebrates, Aves, and mammals. This
item can be used as study material for lecturers
and students in designing effective and efficient
learning.

There are three statements in the practicum
implementation construct (S18, S19, S20). Prac-
tically, lectures on the vertebrate zoology cour-
se done in two activities: doing direct learning
(presentation and discussion of the material in
classroom) and conducting practicum. The most
difficult practicum implementation item was S20
(logit = 0.42) with the statement "I did vertebrate
zoology practicum.” This item showed that the
respondents did not understand the essence of
practicum. This item was less specific related to
the purpose of conducting practicum. The easiest
item was Q19 (logit = 0.09) with the statement 1
understood the tools and practical material.” Stu-
dents, as respondents had a good understanding
of interpreting this item. Mastery of tools and
materials was a competency that must be posses-
sed by students in practicing vertebrate zoology
practicum.

45

The evaluation construct consisted of 4 sta-
tements (S21, S22, S23, S24). The most difficult
item in this aspect was S22 (logit -0.24) with the
statement “I completed the practicum report.”
Students were difficult to accept and understand
this item. While the easiest item was S24 (logit
= -1.25) with the statement “I prepared and took
the final semester exams.” The final semester
exam is a compulsory component for students in
taking the vertebrate zoology course, so students
easily understood this item.

The finding of this study was the existen-
ce of an instrument to measure the success of
students in taking the vertebrate zoology course.
The SRAVZ contains holistic and specific ques-
tions covering lecture planning, learning imple-
mentation, material understanding, practicum
implementation, and evaluation. Students can
use it to measure their ability to learn regardless
of gender and learning style. SRAVZ has been te-
sted and analyzed, and it showed as a valid and
reliable instrument. Further improvements and
validations are needed so that the instrument can
become widely applicable (Yang et al., 2018). In
general, SRAVZ can be used as an instrument in
measuring student’s self-reflection without bias.

CONCLUSION

SRAVZ is an instrument developed spe-
cifically to explore students’ self-reflection and
abilities in the vertebrate zoology courses that
meet the validity criteria using the Rasch model.
The validity test of the instrument is crucial be-
fore measuring the student’s ability. Based on the
results and discussion, it can be concluded that
1) The item reliability value was 0.97, Cronbach
alpha value was 0.94, separation items were 5.36,
separating person was 2,94, PTMEA Corr values
were positive, Unidimensionality was 48,1%. 2)
Rasch’s analysis showed that from 24 statements
on the SRAVZ, there were 22 fits and two misfits
(S3, S5) items. The last two items must be dis-
carded in measuring students’ self-reflection in
studying vertebrate zoology. 3) The level of diffi-
culty of the problem showed that the most diffi-
cult statement was S3 (I had a vertebrate zoology
reference book based on the recommendation
of the lecturer and the lecture plan). The easiest
item was S6 (I attended all vertebrate zoology lec-
tures). The SRAVZ instrument was expected to
measure students’ self-reflection in establishing
vertebrate zoology courses.
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