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Rasch Model Analysis on Google Autocrat
Based Reports: Practical Report Evaluation
Instrument in the 21st Century
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Abstract — Student practicum reports are an
important aspect in assessing their ability to apply
theoretical knowledge into practice. This study aims to
find a format for a practical report that can measure
21st-century competencies as an evaluation instrument
for student practicum reports. This study uses a
guantitative method with a purposive sampling
technique, involving 90 students who have compiled
practicum reports using Google Autocrat. Data were
collected through a Likert scale-based assessment
rubric and analysed using the Rasch model to evaluate
reliability, validity, and item difficulty levels and fit
order in the assessment instrument. This study shows
that practicum reports using the Google Autocrat
application have the potential to increase the efficiency
and objectivity of student practicum report evaluations.
The study contributes to the development of an
academic evaluation system in the 21st century by using
more accurate and reliable technology-based practicum
reports. In addition, the research obtained an innovative
product in the form of aspects assessed in 21st-century
practicum reports. In addition, this study produced an
innovative assessment framework for 21st-century
practicum reports, encompassing several key aspects
that reflect report quality, originality, timeliness, and
practical relevance for educators.
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The use of Google Autocrat can reduce manual
errors in report evaluation. This report format can be
used in the preparation of practical reports in various
practical classes. Further studies can explore the
integration of other evaluation technologies, such as

Artificial Intelligence (Al), for automatic report
analysis.
Keywords - Evaluation instrument, student

practicum report, Rasch model, Google Autocrat, 21st
century.

1. Introduction

The increasingly rapid development of the
industrial world has led to fiercer corporate
competition. To compete and emerge victorious,
companies are enhancing the quality of their
businesses by utilizing the latest technology and
recruiting highly competent and adaptive workers.
Annually, economists convene to formulate the
competencies required by the industry. These are 21st-
century competencies, comprising 6Cs: Character,
Citizenship, Collaboration, Communication,
Creativity, and Critical Thinking [1]. These six
competencies will be recommended to the education
sector as educational objectives so that the learning
outcomes for every subject taught at all academic
levels refer to these 21st-century competencies.

Indonesia, as a developing country with a large
population consisting of various ethnic groups,
cultures, and religions, strives to adapt to global
developments and advancements. Indonesia aims to
leverage its demographic bonus in 2035 to achieve
Golden Indonesia 2045. To reach this target, the
Minister of Education has made a policy that the
learning models used at all educational levels are
Project-Based Learning and Problem-Based Learning.
With the implementation of these two models, it is
hoped that 21st-century competencies can be achieved
through the education system in Indonesia. The
implementation of these two learning models focuses
on student performance carried out individually or in
groups, where this performance is called an
assignment [2].
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Each student or group must report these
assignments. This policy naturally changes the student
learning outcome evaluation model. Before these two
models were implemented, learning outcomes were
evaluated through multiple-choice and essay
questions. However, learning outcomes are assessed
through performance and practical reports after
implementing these learning models.

Evaluating student practical results is one of the
crucial aspects of education, especially in science and
technology. Accurate and objective evaluation allows
educators to understand the extent to which students
master practical skills and to identify areas that need
improvement [3]. However, many evaluation systems
are still subjective and do not have clear measurement
standards, which can lead to bias in assessment.
Effective evaluation methods, such as authentic
assessment and technology integration, enhance
students’ learning experience and outcomes. The
following section outlines the key aspects of practical
evaluation. Authentic assessment actively involves
students in real-world tasks, enhancing their cognitive
abilities and practical skills [4]. In laboratory settings,
this assessment has been proven to significantly
improve students’ life skills, with average scores
showing proficiency in essential competencies [5].
Implementing online evaluation systems streamlines
the assessment process, making it more efficient and
organized [6]. Such systems enable rapid evaluation
based on specific rubrics, reducing the burden on
supervisors and improving data management.
Practical experience is crucial for developing science
process skills, such as observation, experimentation,
and data analysis [7]. Studies show that students
involved in direct practical activities demonstrate
improved understanding and application of scientific
concepts [8].

In recent years, digital technology has been used to
increase efficiency in the evaluation process. One
promising approach is using Google Autocrat as an
automation tool for generating practical evaluation
reports. Automating report generation decreases the
possibility of human error significantly, leading to
more reliable evaluations [9]. Google Autocrat allows
student practical results data to be automatically
processed into systematic reports, reducing the
possibility of human error in data processing, similar
to other automated systems. While automation
increases efficiency, the validity of reports generated
by Google Autocrat must be critically assessed to
ensure they accurately reflect student performance
[10]. The effectiveness and validity of Google
Autocrat-based reports still need to be analyzed more
deeply.
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The Rasch model is an analytical method widely
used in psychometric measurement to assess the
validity and reliability of an evaluation instrument.
The Rasch model allows the identification of items
that do not fit the expected measurement framework,
improving the validity of the evaluation tool [11].
Other studies show that the Rasch model can
effectively demonstrate construct validity by
explaining variance in student performance, as seen in
critical thinking assessments [12]. This model can
help analyze the difficulty level of evaluation items,
the reliability of the instrument, and the suitability
between the data and the model used. In addition, this
model also facilitates the identification of items that
may need revision, ensuring that the evaluation tool
remains relevant and practical [13]. Therefore, this
study aims to analyze Google Autocrat-based reports
as an instrument for evaluating student practical
results using the Rasch model approach to measure its
validity and effectiveness.

Several studies have been conducted on using
technology in learning evaluation, including:
Technology-Based Evaluation - This study highlights
how digital evaluation systems can improve accuracy
and efficiency in measuring learning outcomes.

Google Autocrat in Education - However, no
research still analyzes the validity of this technology-
based instrument.

Application of the Rasch Model in Educational
Evaluation - The Rasch model has been widely used
to analyze evaluation instruments to measure the
degree of fit of test items and student responses to
learning outcome measurements. However, not many
studies have integrated Google Autocrat with Rasch
model analysis to evaluate the validity and reliability
of student practical reports. Therefore, this research
will fill this gap by examining the effectiveness of
Google Autocrat-based reports in practical evaluation
through the Rasch model approach.

This research has several novelty aspects:
Integration of Google Autocrat with the Rasch Model
- This study is one of the first to analyze automated
reports based on Google Autocrat using the Rasch
model approach to assess the effectiveness and
validity of practical results evaluation instruments.
Analysis of Reliability and Validity of Practical
Evaluation - Unlike previous studies that only
discussed the use of Google Autocrat, this research
will evaluate the extent to which the resulting
evaluation instrument can be considered valid and
reliable in measuring student practical results.
Increased Accuracy and Standardization of Practical
Evaluation - This study aims to find a format for
practical reports to measure students’ 21st-century
competencies.
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2. Methodology

This research employs a quantitative approach
using the Rasch model analysis method to evaluate the
validity and reliability of Google Autocrat-based
reports in assessing student practical results. The study
utilizes purposive sampling, comprising
undergraduate students who have completed practical
work and whose reports were generated with Google
Autocrat. Ninety students from the 2024 ABCD
cohort of the Undergraduate Electrical Engineering
Education program enrolled in the Vocational

Table 1. Student report quality assessment instrument

Learning Theory course were selected to ensure
sufficient data for the Rasch model analysis.

The primary instrument for this research is the
student practical report, which is created and
processed using Google Autocrat. Table 1 shows the
report assessment rubric encompasses several key
aspects, including content clarity, report structure,
data usage, and conclusions. A 1-5 Likert scale is used
to measure report quality. This study applies Rasch
model analysis to conduct instrument reliability and
validity tests, item difficulty analysis, and to generate
a Person-Item Map, which visualizes the distribution
of students and the evaluated aspects of their reports.

No Rated aspect
1 Completeness of
Report

2 Data Accuracy

3 Clarity of Data
Presentation

Have all parts of the report (title, objectives, tools & materials, procedures, results,
discussion, conclusions) been written completely?
Avre the data presented in the report in accordance with the results of the practicum?

Avre the tables, graphs, or diagrams used easy to understand?

Does the discussion connect the results of the practicum with theoretical concepts

Are the conclusions drawn in accordance with the results of the experiment?

Description

Is the language used clear, standard, and in accordance with scientific writing rules?
Is the report made with an attractive appearance, for example a layout design or

Is the report submitted according to the specified deadline?

9 Utilization of
Reference Sources

10 Originality of
Report

4 Quality of

Discussion logically and in depth?
5 Relevance of

Conclusion
6 Use of Language
7 Creativity in Report

supporting illustrations?

8 Timeliness of

Collection

Does the student include references or sources of theory used in the discussion?

Does the report show original thinking and not plagiarism?

Each item is assessed on a Likert scale of 1-5: 1
Very Poor, 2 = Poor, 3 = Sufficient, 4 = Good, 5
Very Good.

3. Results

This study presents data obtained from Rasch
model analysis, which are subsequently interpreted to
draw conclusions.

Table 2 interprets the JIMLE MEASURE score
(Item Difficulty Level). The logit range for item ADO1
is -4.62 to 4.86 on item AD10. Item AD10 (4.86) is
the most challenging item; almost no participants
answered correctly. Item ADO1, with a score of -4.62,
is the easiest item; nearly all participants answered
correctly. Other items are easy to difficult, showing a
good variation in difficulty levels. The average logit
score = 0.00, indicating that this scale is calibrated and
balanced [14]. INFIT and OUTFIT Mean Square
(MNSQ) ideal scores: approaching 1.0, item AD10
has an infit score of 2.21 and an outfit score of 2.08
with a very high category. Entering the significant
misfit category indicates that the response to this item
does not match the model and contains noise or
inconsistency.
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Items AD02, AD04, and ADO7 have infit and outfit
values far below 1.0, which can be interpreted as
overfit; the item is too predictable and provides less
new information. Most other items have MNSQ
between 0.7-1.1, which means it fits the model [15].
ZSTD (Standardized Fit) Score Ideal value:
approaching 0 AD10 has ZSTD infit and outfit > 5,
falls into the extreme misfit category, does not fit the
Rasch model. AD02, AD04, and ADO7 have large
negative ZSTD values (< -2), which are significant
overfit. AD03, AD09, and ADO06 have ZSTD within
reasonable limits and fit the model. PTMEASUR-AL
(Correlation with Total Score) The ideal correlation is
high, indicating that the item is consistent with the
measured ability. In items AD03 ADO05, AD09, AD10,
ADO05, ADQ9, and AD10 with respective scores of
0.81, 0.79, 0.80, and 0.74 are included in the category
of having good correlation, indicating a high
contribution to the total measurement. While item
ADO1 has the lowest correlation with a score of 0.18,
this item, although easy, does not provide meaningful
information about the participant’s ability [14].
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Table 2. Item statistics misfit order

Entry Tcl)ta Total  Jmle Mod Infit
Numb Scor Cou Measur el MNS  ZST
er o nt e S.E. Q D
10 226 90 4.86 A7 221 641
9 272 90 3.58 A7 1.10 .69
1 445 90 -4.62 48 1.05 .26

3 422 90 -2.27 .25 .95 -.24
2 439 90 -3.67 .34 .87 -.48
8 317 90 217 .18 .76 -1.52
7 338 90 143 A9 73 -1.78
4 411 90 -1.65 .23 .69 -2.11
6 362 90 .52 .20 65  -247
5 383 90 -34 21 63 -2.63
MEA  361. 90.0 .00 .24 .96 -.39
PED 63.6 .0 2.94 .09 44 2.52

Outfit Ptmeasur-Al  Exact Match
MNS ZST COR EX OBS EXP Item

Q D R. P. % %
208 563 A4 86 434 536 AD1
1.11 .76 B.79 .82 59.0 55.9 AgO
73 A5 Ci18 20 940 940 AEI’DO
81 -.23 D.46 44 80.7 74.0 A%)O
.64 -44 E.32 .29 89.2 87.2 A6D0
.87 -74 e.8l .78 75.9 61.4 A8DO
.70 -1.74  d.80 75 73.5 62.6 A?ISO
.56 -1.05 c¢.58 51 79.5 70.0 A9DO
.60 -1.92  b.77 .70 74.7 64.5 AE)O
56 -152 a7l 63 735 663 A2DO

.87 -.14 743  68.9 *
44 2.07 13.7 12.3

Exact Match (OBS% vs EXP%) describes the
accuracy of the Rasch Model’s prediction of the
participant’s answers. In item ADO1, the OBS score is
94.0%, with a very high category, and the EXP score
= 94.0% means it is in accordance with expectations.
In item AD10, the OBS score = 43.4%, with a
category far below expectations, and the EXP score =
53.6% means the model does not match reality.

From the interpretation above, the Rasch model
generally fits the data, except for some extreme items
AD10 with the misfit category and item ADO1 with
the too easy category. Question ADOL is an easy
guestion because this question is related to the
Completeness of the Report, meaning that students can
have the ability to complete the requirements for the
completeness of ability, which is very necessary in
everyday life-related administrative requirements.

Items ADO03, ADO05, and AD09 have excellent
quality, fall into the category according to the model,
and make a significant contribution to the total score.
However, item AD10 needs to be reviewed or revised
because it is too complicated and does not match the
model. Meanwhile, item ADO1 can be considered
deleted or replaced because, although valid, it does not
provide significant information value. ADO3 (Clarity
of Data Presentation), in this aspect, it assesses the
quality of presentation of practicum data; students
must present data well, and data presentation can be
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packaged using tables, graphs, and diagrams; in this
aspect, it shows that ADO3 gets a perfect score, this
indicates that item ADO1 can measure the quality of
presentation of practicum data in student reports. In
addition, based on the score on this item, most
students can present practicum data well, completely,
interestingly, and easily understood. ADO05
(Relevance of Conclusion), the relevance of the
conclusion is to measure the ability of students to
conclude based on the discussion; based on the score
obtained from the Rasch analysis, item ADO5 gets a
very good predicate, this shows that this item can
measure student competency related to concluding the
results of the practicum. ADQ9 (Utilization of
Reference Sources) item AD09 measures the ability of
students to find and utilize references to compile
reports of practicum results; this item gets a score with
a perfect category, meaning that this item can measure
students’ abilities related to the Utilization of
Reference Sources. AD10 related to (Originality of
Report) in item AD10, to measure the originality of
the report, students must show that the practicum
report is the result of their thinking. To measure this
item, a plagiarism test is carried out. This item gets a
misfit score, meaning that this item does not match the
model, therefore in this item, it is necessary to revise
or replace the question item.
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Table 3. Student report quality assessment instrument

Total Score Count Measure
MEAN 39.3 10.0 3.05
SEM .5 .0 21
P.SD 45 .0 1.95
S.SD 45 .0 1.96
MAX. 49.0 10.0 8.59
MIN 30.0 10.0 -.07

Infit Outfit

Model SE. \nso zsTD  MNSQ  zsTD
64 1.02 -23 87 -.20
02 11 18 11 14

15 1.02 1.61 95 1.26
15 1.03 1.62 96 1.27
1.24 6.22 5.69 5.92 5.16
53 21 251 .10 -2.34

The Rasch analysis indicated good measurement
quality, with person reliability values of 0.85 (real
model) and 0.89 (model-based), and separation
indices of 2.35 and 2.78, respectively. A strong
correlation between person raw scores and Rasch
measures was observed (r = 0.96), indicating high
consistency. Overall reliability was satisfactory, with
a Cronbach’s alpha (KR-20) of 0.85, increasing to
0.98 when standardize.

Table 3 presents the various parameters used to
evaluate measurement in a system, possibly in the
context of assessment, testing, or Rasch model-based
data analysis. Here is an in-depth interpretation of
each aspect presented in the table. The instrument
shows excellent measurement quality. Reliability
values are high (0.85-0.98), participant separation is
clear (separation > 2), and measurement error is low
(RMSE & SEM). The correlation of raw scores with
ability measures is very high (0.96), indicating that the
scores accurately represent ability. Only 7.8% of
participants had extreme scores, which is still within
reasonable limits. Overall, the instrument is reliable
and effective in measuring participant ability [16].

Scores and Number of Items: The average
participant score was 39.3 out of 49 points. The lowest
score was 30, and the highest score was 49. All
participants answered the same number of questions,
which were 10 questions. This shows that participants
had varying levels of achievement, but all completed
the same number of questions. This means that all
students could answer all the items in the practicum
report components. This autocrat-based report can
measure the competence of student practicum through
this practicum report from the Rasch model data of
Participant ability (Measure). The average participant
ability (in logit) is 3.05. The highest ability reaches
8.59, and the lowest is -0.07 [14]. This means that, in
general, the participants are at a medium to high level
of ability, although there are also participants with low
skills. In addition, from the results of the analysis of
the quality of the report using the Rasch model, the
accuracy of the Model (Fit Statistics) Infit and Outfit
statistics are used to see whether the participants’
answers are by the expected pattern according to the
Rasch model. The average value of Infit and Outfit is
close to 1, meaning most participants’ answers follow
the expected pattern.
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However, some extreme values indicate some
participants answered with unusual or inconsistent
patterns. For example, there is a participant with an
Outfit MNSQ value of 5.92 [16], which is very high
and indicates the possibility that some answers do not
match their actual abilities (maybe guessing or
misunderstanding the question). The maximum ZSTD
(5.69) also shows that there is quite a significant
deviation in the answers of some participants.

4. Discussion

These results support using the Rasch model in
evaluating digital-based assessment instruments.
From the analysis, most items showed good fit, while
items categorized as misfit and overfit became the
focus for improvement. The average logit score
obtained was 0.00, indicating that the scale has been
evenly calibrated. Meanwhile, the high correlation
between item and total scores (r = 0.96) and the low
standard error of measurement (SEM = 1.98) indicate
strong measurement accuracy. These results suggest
that Google Autocrat can be an effective tool in
automating and standardizing the assessment of
practicum reports when supported by strong
psychometric analysis. However, revision and
improvement must be made to item AD10.

Item AD10 assesses the originality of the report,
which, in practice, students do not fully understand the
meaning of the question, making it difficult to
measure through the scale. In item AD10, there is no
provision for plagiarism testing, such as the maximum
limit of plagiarism test results and the standard
application used. In addition, students are still
unfamiliar with or do not understand the plagiarism
test and the applications used. Actions to be taken
regarding item AD10 include rewriting the item to be
more specific and measurable, adding objective
observation indicators (such as the percentage of
plagiarism test results), and further conducting
dissemination related to plagiarism testing [17]. When
disseminating the practicum report, the lecturer will
explain the plagiarism testing mechanism, including
the maximum percentage limit of the plagiarism test
and the application used, so that students have a
uniform understanding of the definition of originality.

TEM Journal — Volume 15 / Number 2 / 2026.
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Furthermore, although there is 1 misfit item,
overall, the items in the report can be used. This is
proven by the logit value of 0.00 and total (r = 0.96),
meaning the measurement error is low and the SEM
score = 1.98, which indicates strong measurement
accuracy. This is because the 10 items align with 21st-
century competencies. The question items used in the
report include: 1) Report Completeness; 2) Data
Accuracy; 3) Clarity of Data Presentation; 4) Quality
of Discussion; 5) Relevance of Conclusion; 6)
Language Usage; 7) Creativity in the Report; 8)
Timeliness of Submission; 9) Utilization of Reference
Sources; 10) Report Originality.

When these items are linked to 21st-century
competencies, the results are as follows:

e Character report completeness measures student
character. If the student has good character, the
report will be complete. Completing a report
requires discipline, diligence, accuracy, and
perseverance [18].

e Collaboration, timeliness of submission, and report
originality are used to measure the cooperation.
Timely report submission requires students to
collaborate with their team to complete data by the
report rubric. Without collaboration, the potential
to complete the report is low, and if the report is
not finished, they cannot submit it on time [19]. In
addition, originality is used as an indicator to
measure collaboration because originality is a
group responsibility [20]. To produce original
work, collaborative writing is necessary - they
must combine their ideas and thoughts into the
report collaboratively [21], and collaboration is
also needed in plagiarism testing.

o Communication, quality of discussion, and
language usage: To measure communication skills,
the items used are related to the Quality of
Discussion and Language Usage. Good writing
skills allow students to express ideas effectively
[22]. The quality of the discussion is influenced by
language usage. Good language usage will enhance
discussion quality. Communication does not only
focus on verbal communication, written
communication skills are also required in 21st-
century competencies [23], [24]. In daily life,
everyone communicates verbally and in writing,
such as when submitting proposals and
communicating via email, WhatsApp chats, and
Instagram.
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o Creativity, clarity of data presentation, utilization
of reference sources, and creativity in the report:
creativity, data presentation, utilization of
reference sources, and creativity in the report are
assessed. Presenting data requires creativity; data
obtained from the practicum must be presented in
the report. The more creative someone is, the better
the data presentation [25], enabling readers to
understand the data presented. The utilization of
reference sources is also an indicator of creativity.
Creative individuals can find materials to support
theoretical findings in the practicum. To obtain
such references, they must search from various
sources and be able to formulate keywords to find
references relevant to the practicum findings [26].
Moreover, Creativity in the Report is used as an
indicator to measure creativity in producing an
engaging report [27]. Designing an understandable
report layout and illustrations requires creativity.
The more creative someone is, the more attractive
and relevant the layout and illustrations used.

o Critical thinking: to measure Critical Thinking, the
questions used are Data Accuracy and Relevance
of Conclusion. Both questions are indicators of
critical thinking ability. To determine data
accuracy, students must analyze the results of their
practicum data [28]. Additionally, to conclude,
students must be able to discuss the research
findings in their report.

The obstacle in this study is that students had
difficulty understanding plagiarism testing. In
addition, students need time to achieve low plagiarism
results. To solve this problem, at the beginning of the
course, there will be a discussion about plagiarism
testing, including understanding plagiarism and how
to conduct plagiarism tests. This study implies that it
produces a measurement instrument to assess the
quality of students’ practicum reports. This instrument
can evaluate practicum reports in project-based
learning and problem-based learning models. This
instrument can be applied at various educational
levels, including junior high school equivalents,
senior high/vocational school equivalents, applied
bachelor’s degree, and undergraduate degree levels.
This instrument allows teachers or lecturers to assess
students’ abilities according to the learning outcomes
and objectives set. Moreover, the product of this
research can also serve as a database to further
develop practicum report quality measurement
instruments that are more advanced, in line with
technological developments such as Al and evolving
competencies.
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5. Conclusion

The analysis indicates that the instrument used is
quite good and aligns with the expected model. Most
items function well and provide valid information.
However, some items need improvement or
reconsideration because they are too easy or too
difficult or do not fit the participant response pattern.
Additionally, although the data is complete, some
responses are inconsistent and require further
investigation. This is crucial for ensuring the quality of
the instrument and the accuracy of the measurement
results.

This research demonstrates that practical reports
using the Google Autocrat application can potentially
increase the efficiency and objectivity of student
practical report evaluation. This study contributes to
developing academic evaluation systems using more
accurate and reliable technology-based practical
reports. Furthermore, the research yielded an
innovative product: 10 evaluated aspects for 21st-
century practical reports, consisting of Report
Completeness, Data Accuracy, Quality of Discussion,
Relevance of Conclusion Language Use, Creativity in
Report Timeliness of Submission Utilization of
Reference Sources, and Report Originality.

The use of Google Autocrat can reduce manual
errors in report evaluation. This report format can be
applied to preparing practical reports in various
practical classes. Further studies can explore
integrating other evaluation technologies, such as
Artificial Intelligence (Al), for automated report
analysis.
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