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ABSTRACT

This study aims to develop diagnostic assessment items based on the AT digital textbook
learning map to prevent learning difficulties in middle school informatics subjects.
According to the 2022 revised curriculum, various assessment methods, including
achievement level-based evaluations, process evaluations, and regular assessments,
should be actively utilized to prevent learning gaps arising from diverse learner
situations such as underachievement, learning difficulties, differences in learning
pace, and temporary cognitive issues. In this study, objective diagnostic assessment
items were developed to accurately evaluate individual learners' learning status and
quickly address learning gaps. Particularly, to identify cumulative learning deficits in
the algorithms and programming area, the items focused on content that maintains
continuity across elementary, middle, and high school levels in the AI digital textbook
learning map. The validity and reliability of the items were ensured through literature
review, expert evaluation, and pilot testing. The results confirmed that the developed
diagnostic assessment items are useful tools for effectively evaluating learners' basic
knowledge and skills, enabling early identification of low-achieving students. The
reliability of the diagnostic assessment items developed in this study showed a high
level with a Cronbach's alpha coefficient of 0.865, and after the second expert review,
all items had a Content Validity Ratio (CVR) of 0.5 or higher, confirming appropriate
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ftmsje  SrRDECiD AEEDSD B4 content validity. It is expected that by using this diagnostic assessment, teachers can
(AR preemptively identify learning deficits in the algorithms and programming area from
the elementary school curriculum and provide appropriate interventions, thereby
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contributing to the improvement of learners' academic achievement.
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Literature research and Selection of diagnostic Words choice.
evaluation content elements based on learning map Similar Form of Ensure that the forms of answer choices are
l Answer Choices similar.

Adjacent Similar

. Place similar answer choices next to each other.
Answer Choices

Development of first diagnostic assessment questions

l

First expert consultation and vality test Figure 3 ‘guelzwt zaey goi'e) 34 7]9)
) £ % shuel W4ro] tigt Bgtoz, Aol W4l
Pl test e olsishn gen Felshy] Azl ol5e £l

i wsol g 2AstEs AAEUG

Second expert consultation and validity test

Q. Read the text in <Example> and choose the number of toys remaining in
J, the <toy box>.
Confirmation of final diagnostic evaluation questions —_—-m mm- <Example>
. . . . Hwahee and her younger sister Manyeong
Figure 2. Diagnostic assessment item development procedure . e
are organizing the toys they played with in
their room together into a “toy box.” To
{]_Ed-ﬁé 7]— _E,_%o]-_s___ Table 494 S.Z_]Z] oﬂ [q-ﬂ_ 7} “E'_%o]-% 6_}|1 check how many toys are left, Hwahee and
= A o =y N oo toy box Manyoung always record the number of toys
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i = SKe) = il:}— = /H S ZlolX ol 2. Manyoung took out two toys from the “toy box.”
= =
ﬁ H _1 l = ]-93\‘:]- ] ] - 3. Hwa-ui and Man-young added four more toys to the “toy box.”
T‘:]-A(‘)] 7-” _'_[_Z] 6}—}%5’_} —H—A]-o]- LH—Q-__] D]'X]% ?_]_ ‘33]'7'” HH 4. Manyoung gave 1 toy to her friend.
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Table 4. Principles of Developing Diagnostic Assessments Figure 3. Diagnostic Assessment Item (Variable)

Principle Description
, . . - N 12k 227 23] tigk WEEY =S AZS5H
Include Important | Questions should include important learning kel 13 2270 2%oll oieh WEed 2
Learning Content | content. s M7 A E A A& Figure 42 2o] FH/4d5k3i
One Fact per .
actp Each question should ask about one fact.
Question Qeston - -
umber Difficulty Cupper [ midde [ lower
. For questions about definitions or concepts, ask Midde topic Minor topic
Definitions and Iy . IS Content
the definition or concept and list explanations in nten Keywords
Concepts . dements
the answer choices. Adhievement
criteria
. . .. . Q
Questions should preferably be in positive form; if
Positive Statements | a negative form is necessary, underline or highlight Diagnostic | @
it question @
: <)
Plausible Interfering . L . ]
It creates a plausible and engaging distraction.
Factor Very Somewhat Average Somewhat Very
ver
Best Answer If there are multiple correct answers, prompt the Inappropriate | Inappropriate Appropriate | Appropriate
selection of the best answer. ©) @ ©) @ ®
. Do not provide clues in the answer choices that SR
No Clues in Question review opinion
. would allow students to select the correct answer
Answer Choices o v ¢ i v .
or ehmmate ncorrect ones. * Please explain why you chose “very inappropriate” or “somewhat inappropriate.
No Answer from | Students should not be able to derive the
Choices Alone answer solely from analyzing the answer choices.
Figure 4. Expert Review Questionnaire Structure
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Computer Education . nderstanding
- Problem SQIVIHg program structure
ABD Ph.D. in 10-920 vears Elementary School programming,
Computer Education Y Teacher . program CO? .
ABD Ph.D. in Elementary School Programming development ert}ng a problem .
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Table 7. Primary Content Validity Ratio (CVR) Values for Each Question

Item No. CVR Item No. CVR
1 0.13 12 0.48
2 0.48 13 0.39
3 0.57 14 0.13
4 0.13 15 0.48
5 0.22 16 0.48
6 0.48 17 0.30
7 0.22 18 0.13
8 0.22 19 0.22
9 0.48 20 0.48
10 0.39 21 0.13
11 0.48 22 0.13
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Table 8. Expert Review Comments and Revisions

Item . ..
Review comments Revisions
No.
Synthesis is not taught in the elementary| Change after
4 | school curriculum. The question is too deleting
difficult. a question
. Change after
It takes too much time to solve the &e
5 deleting
problem. .
a question
e . Change after
It is difficult because the meaning of the &
7 . deleting
problem is not clear. .
a question
Add
8 There are no conditions on the selection| conditions
structure. to selection
structure
14 The meal guide example was good, but| Example
there are too many variables to use. change
17 I think there is no need for a waiting | Delete wait
block. block
Since the flowchart is presented only as Present
18 shapes without any content, it would flowchart
be better if there were examples or  |using real-life
explanations of the shapes inside. examples
It is difficult to solve the problem .
L o Show object
19 | because the direction of the object is . .
L orientation
not clearly indicated.

Item

Revisions
No.

Review comments

In the fields of algorithms and
programming, evaluation of definitional Delete

21 .
question

areas such as sharing does not seem to
be appropriate.

The answer seems too easy because

. . Delete
22 attitude and cooperation are

. . question
assessments in the emotional realm.
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Table 9. Distribution of Students by Achievement Level in the Pilot Test

Achievement Level | Score Range NSldebeerftsf Percentage (%)
Advanced 80 and above 52 41.27
Proficient 60 to 79 25 19.84

Basic 40 to 59 24 19.05
Below Basic Below 40 25 19.84
Total 126 100
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Table 10. Difficulty and discrimination of questions

Iliir)r.l %l)errl;eer:ts ag Discrimination (d) | Std. Dev.

1 Algorithm 0.87 0.14 0.33

2 Algorithm 0.90 0.23 0.31

3 Algorithm 0.56 0.56 0.50

4 Algorithm 0.72 0.65 0.45

5 Algorithm 0.59 0.59 0.49

6 Algorithm 0.67 0.62 0.47

7 Algorithm 0.58 0.72 0.50

8 Algorithm 0.70 0.60 0.46

9 Programming 0.66 0.67 0.48

10 | Programming 0.67 0.80 0.47

11 Programming 0.69 0.73 0.46

12 | Programming 0.59 0.64 0.49

13 | Programming 0.40 0.70 0.49

14 | Programming 0.39 0.44 0.49

15 | Programming 0.52 0.69 0.50

16 Programming 0.56 0.58 0.50

17 Programming 0.56 0.69 0.50

18 Programming 0.61 0.72 0.49

19 Programming 0.57 0.79 0.50

20 Programming 0.33 0.39 0.47
4.4 8| NEE

2] U Qg 452 9ol N ES BAsielrt

Table 11. Item reliability analysis

Alpha deleting

CT Element .
specific item

Alpha

131

104

.686

.639

Algorithm 707
.675

.654

.643

.676

.803

191

196

.808

.804

Programming .819 .827

199

.810

.801

.803

192

Total .865

T2 AZE HAs AE2HE gt Alg

(Cronbach’s

alpha)& AHEsto] Trekelr], Aukg o= 0.7 oj4tol
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Table 11 Z.2u}5 9w} A48 AF58 Aotz A4 49
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3
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Figure 5. Item characteristic curves based on verbal expressions
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CVR
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Table 12. Content Validity Ratio (CVR) Values for Each Question
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