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This research is intended to develop the intervention of mathematics assessment and learning in

junior high school integrated 21st Century competence-computational thinking skills. The research

method is Design-based Research at the partly detailed and completed intervention stage. Twofold

yield of the intervention of the research design are prototypical intervention (instructional

materials) and its accompanying design principles (design model of assessment and learning). The Keywords:

instructional materials that have been developed are (1) blueprints for assessment and learning, (2) Assessment and learning
lesson plans containing outline topics, student worksheets, project tasks and homework, and (3) mathematics,

LMS e-Learning. The design principle that accompanies the intervention is a design model for Computational thinking,

mathematics learning and assessment integrated computational thinking skills. The results of the Instructional

materials,

formative evaluation at the partly detailed and completed intervention stage showed that the Design model, formative

development of intervention met the quality criteria of being practical and effective.

evaluation

1. INTRODUCTION

Computational thinking has become a popular issue in
mathematics education [1] in recent years. According to [2]
computational thinking and mathematics are "natural allies."
In terms of logical structure and the ability to explore and
model mathematical relations, [3] contends that
computational thinking and mathematics are closely related.
Both computational and mathematical thinking use cognition,
metacognition, and disposition centers on problem-solving
[4]. They identify and develop social-cultural learning
opportunities that affect real-world thinking and practice.

In mathematics, critical thinking is the capability to find
patterns, generalize the pattern, and construct a commonly
accepted solution for all situations and identify excluded
cases. Computer science advances involve the ability to
recognize common patterns and special circumstances. This
capability is called computational thinking.
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Computational thinking, also called the '5th C' of 21st-century
skills, has attracted the interest of educators in several
topics,from science to math to social studies [5]. Critical
thinking, creativity, collaboration, and communication (4C)
are becoming more important in schools. This trend has
encouraged K-12 schools to adopt project-based learning,
inquiry learning, and deeper learning to promote Higher
Order Thinking Skill (HOTS) throughout the learning
process. With the expansion of technology and information in
the era of Industry 4.0, experts agree that computational
thinking is a key 21st-century ability for learners. This does
not mean that every student should be a computer scientist,
nor is basic mathematics and science literacy required to
comprehend how the world works. Therefore, education
should focus on developing computational skills, which are
now important to every job [6].

I1. METHOD

Design-based Research is used in this study. As in Figure 1,
[71, [8], and [9] indicate that Design-Based Research is a
systematic and flexible research method that attempts to
enhance educational practice utilizing iterative analysis
(cycles), design, development, and implementation, based on
collaboration between researchers and practitioners in real-
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world settings, and contextualizing sensitive design
principles and theories.

Based on this method, development of intervention,
mathematics  assessment and  learning integrated
computational thinking skills (AP-KBKM) in junior high
school, obtained twofold yield [10] in the form of (a)
development of prototypical intervention, i.e., instructional
materials of AP-KBKM, and (b) construction of design
principles, i.e., design model of AP-KBKM.
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Fig. 1 Design-based research procedures [11]
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Fig. 2 Formative evaluation of prototypical interventions
[10]

As in Figure 2, with adaptation [12], the first cycle is the
global design stage, prototype version | is evaluated to obtain
prototype version Il with two intervention quality criteria, i.e.,
relevance and consistency through appraisal by three experts.
The results of the first cycle have been reported and
disseminated [13] and [14]. In the second cycle, which is a
partly detailed and completed intervention stage, the
prototype version Il is evaluated to obtain a prototype version
I11 with two intervention quality criteria, i.e., practicality and
effectiveness through try out, then discussed in a panel
session with experts to produce a prototype version V.

I11. RESULTS DISCUSSIONS

In this second cycle, the results of the research on the partly
detailed and completed intervention stage are presented
below.

A. Practical Problem Analysis

Analysis of practical problems begins by looking at various
problems that occur in the first cycle, related to research
objectives with a twofold vyield of research design.
Continuing discussions through teams and practitioners,
tracing the latest references, and increasing intervention
activities.

B. Solution Development (Theoretical Framework)

The results obtained from the analysis of practical problems
are then rewritten in the conceptual framework of AP-
KBKM, which becomes a guideline in carrying out

refinement and improvement of interventions as intended in
the twofold yield of research design to obtain practical and
effective interventions.

C. Evaluation and Testing (in Practice)

Results of Data Analysis for Practicality

From the three classes that were sampled in junior high
school. The results of the descriptive analysis show that by
using criterion 3 (learning is carried out normally), the
average score of the observer's assessment of the instrument
(items 1-50), all of which are above 3, which means that
intervention through the prototype does not require
correction.

The results of inferential analysis through generalization
theory and implementation fidelity show that after the test
assumptions are met, the one-way ANOVA F-test for the
prototype dimensions of instructional materials shows that F-
stat =0.338 and p=0.644, which means the hypothesis has no
effect on the dimensions of the implementation of learning in
the population can be accepted at the significance level
0=0,05<p.

Furthermore, the prototype is assessed based on fidelity of
implementation through intraclass correlation (ICC) using the
formula by [15]. The results of data processing obtained that
ICC = 0.427. Based on the category of [16], the ICC value is
quite adequate. So, the enthusiasm and willingness of
educators and students to carry out the learning process
through a prototype (fidelity of implementation) is stated to
be quite adequate. This means that the intervention through
prototype Il of the instructional materials is declared
practical.

Results of Data Analysis for Effectiveness

For the three sample classes that were tested through pre and
posttest, descriptively, the average score of all components of
computational thinking is above 0, which means that students
can do the tasks given. The total mean for the pretest is 15.85
and for the post test is 67.50 out of a possible score of 100.
So, on average score there is a gain, with a normalized gain
(N-gain) average = 61% which is classified as medium [17].
This calculation uses the following (cg) adjusted N-Gain
[18].

post — pre
_— t>
(cg) = 100 — pre post = pre
97 =) drop post = pre = 100 atau 0
0 post < pre

Inferentially, by taking the expected outcome criteria that the
students posttest average can exceed 60 out of maximum 100
that is possible, it can be hypothesized (Ha) that p: the average
KBKM Grade 7-9 post-test in the population is more than 60,
or can be written as
Ho: p = 60 versus alternative Ha: p > 60.

The results from the t-test of one sample obtained a statistical
value t-test = 2.482 with p = 0.010 and Cohen's d = 0.453.
Because the actual risk from the sample (p-value) is quite
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small, it means that the test is significant at the level a = 0,05
> p. This means that there is an effect in the population, and
the magnitude of the effect is d = 0.453 = 45%, which is
moderate [19]. Therefore, in the population, the learning
outcomes (post-test) of students in learning mathematics
integrated computational thinking skills are more than 60 and
are significant with a moderate significant effect contribution.
Thus, the results above, the average total achievement of the
KBKM component through the N-gain is classified as
medium and the effect size of learning outcome is also
moderate, then it can be categorized that the level of
intervention effectiveness is middling [20].

Revision and Improvement (Prot. 111 & V)

Based on the results of data analysis, data distribution, and
suggestions for correction and improvement obtained through
a tryout with teachers educate students and also a tryout in 3
classrooms (pilot studies 1 and 2), the prototype version IlI
was obtained.

The results of the pilot study provide a twofold yield of
research design as already mentioned. Through panel sessions
with experts in focused discussions with the research team in
discussing the research outcomes monitored based on
indicators and conceptual dimensions of weak interventions
and student learning outcomes. The AP-KBKM design model
framework is also considered and discussed based on (1)
procedural design principles: characteristics of the design
approach, (2) substantive design principles: design
characteristics (intervention) itself [10]. That's the prototype
version V.

D. Design Principles

In [21] note that, "a teaching-learning model is a generalized
instructional process which may be used for many different
in a variety of subjects". Based on these quotes it can be said
that a model of learning, in general, can be applied to various
disciplines including mathematics. This does not mean that a
learning model is suitable for every topic in a subject.

The main component of a model is the phase of learning
implementation or often called the model structure or syntax.
The design model of AP-KBKM consists of four phases as
follows:

First phase: competency framework; Second phase: standard
of skills and knowledge; Third phase: training if assessment;
and Fourth phase: certification.

The syntax of AP-KBKM maodel is included in the CBL
(Competency-Based Learning) model group ([22] and [23]).
This AP-KBKM model is included (inline) in various
learning models that teachers apply in the learning process in
their classes.

IV. CONCLUSION

Basic research through R & D has been carried out at the
partly detailed and completed intervention stage and provides
model design for assessment and learning of mathematics in

junior high schools integrated 21st century competencies-
computational thinking skills, supported by instructional
materials prototype that are practical and effective.
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