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ABSTRACT

This study investigates the development of instructional guidelines for
integrating problem-based learning (PBL) with Desmos activities to enhance Grade 10
students' understanding of the Pythagorean Theorem. It further examines the
effectiveness  of this approach in promoting students’ mathematical
conceptualization. The research employed a single-group pretest-posttest design
with 22 Grade 10 students from a school in Phetchabun Province, Thailand. Three
instruments were used: (1) lesson plans integrating PBL and Desmos, (2) Desmos
program lessons (3) lessons a post-instruction reflection sheet, and (4) a pre- and
post-test assessing students' mathematical concept of the Pythagorean Theorem.
Content analysis was conducted to identify instructional guidelines, while a
dependent-samples t-test analyzed the change in students' conceptual

understanding.

Results The findings revealed a six-step instructional framework: (1)
Problem Scenario, (2) Identify Facts, (3) Generate Hypotheses, (4) Address Knowledge
Deficiencies, (5) Apply New Knowledge, and (6) Abstraction. Key pedagogical
considerations include: (a) familiarizing students with Desmos, (b) applying Desmos to

foster student analysis, discussion, and collaboration, (c) adapting lesson time based



on student needs, (d) monitoring student progress using Desmos dashboards, and (e)
providing ongoing encouragement. Furthermore, the study demonstrated significant
improvement in students' concept of the Pythagorean Theorem following
participation in the PBL-Desmos integrated learning approach. The pre- and post-test
scores revealed a statistically significant increase (p < .05) in students' comprehension
levels. This research contributes to the field of mathematics education by
developing instructional guidelines for integrating PBL and Desmos for the
Pythagorean Theorem and by demonstrating the effectiveness of this approach in

promoting student learning.
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Unseulunguiuiudinsgitasuaninumiudaisnisuazsuuuun1sAnsss
suin(sanimany) dniSeuiiausundnildaununiulungy sonuuvadiu Desmos uag
s AuTeianauazgunse fnEeunsaznguls
fudl 4 arnaouaudif way Anwinusln (Knowledge Deficiencies)
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3.11 d‘ o Y A k4 d‘ a ! L3

Ui 5 MsthenuvsedeyanisnseuslniinUssenaldluaniunisalauaiy
wWla (Apply New Knowledge)

v a ! ! % =X aa 19 v a aaa ¥ ¥

tniseulunqusiuiuaunundadsnsuitym dniewssiisnsmuidymle

| v o v M vy & a I3 v s
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ARAAERS @ Nsalsuaunsinilndale) dnissunanssuidymaslulufanssulu
Desmos kg A nsn1eAtamans (1nndiaemneadinenans wagaiunsaleuaunisi
min3ale) nieunaudnuaniunisalnlasu
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Uil 6 agudeyaliilassaianasauninenisndinenans uasUseiiiuna
(Abstraction)
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Desmos wazaun1siminsanusaznguls) nifauvsuendnyaziazaunisnngulalunis
wAUgy
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Ui 1 @n1un15aldgyn (Problem Scenario)
1.1 M33ARANTIUNTFEUTUTTANIAUTEAAvRITY visoll agnils

[]ussq [ lalussq

1.2 Mm3dnfanssunsiseuideasuliinBeuinanuaunsalunmsvihanudnlagniunisel
Ty waz aunuluriminiendaamans Sewmgufuninilnda ekl agsls

] daiaSu L lidaasy [ luwdla

Uil 2 nMsfunnassryteyaiiiudeifianss (dentify Facts)

2.1 NM3IANINTTUNMIIHUIUTTAMNIAUSEANAYRITY v3alil ogdls

[ ] ussq [T lalussq

2.2 mydafanssumsseuiduasubiinssuinanuausalumshanudilaaaunisal
T uag Waunulwimineadamans Sewmguiuniiminda visli egnals

] daiaSu L lidaasy L liudla
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2.3 aLAu

TN 3 N3aTIUIANKAZANLFATIN (Generate Hypotheses)
3.1 MIINNINTTUNTFHUTUTTaMNAUTTAArastY el aesls

(] ussq [T lalussq

3.2 mydnfanssumseudduasuliinseuinanuausalunshenudilaanunisal
Ty wag Wawnulwirinsadinaans soamguuninilnsa vseld ag1sls
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U 4 ATRARUANUTAN Wag Anwiauilual (Knowledge Deficiencies)
4.1 MIIANINTTUMIETEUTUITAN N UTEAIAvDITU WIalil agels

[]ussq [ lalussq

4.2 ns3ananssumMsseuiduasiliinsuiaauausalunsianudilaaniunisal
Ty waz aunuluriminiendaamans Sewmgufuninilnda ekl agsls
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Ui 5 nsdanuivisedeyanisnseusiniuUszgnaldluaaiunisalmuninudala (Apply
New Knowledge)
5.1 M3InAINTIUMITEUTUITAN N USEaIAvRItU v3ali agsls

[ ] ussq [T lalussq

5.2 NsdananssumMsiseuiduasuliinieuiaanuaunsalunisianudilaaniunisel
T uag Waunulwimineadamans Sewmguiuniiminda visli egnals
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5.3 9ALAY

Ui 6 ajUtoyalviillasaasiuarANUnIeneANnmans wazUseliuna (Abstraction)
6.1 MIIANINTTUNTFHUTUTTAMNAUTTAATRITY viTelyl aesls

(] ussq [T lalussq

6.2 M3InnnssuMsseudduasuliinGeuinanuanansalunisianudilaaniunisel
Ty wag Wawnulwirinsadinaans soamguuninilnsa vseld ag1sls
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