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Abstract

Multiple- Task Mastery Checklist is a learning assessment technique for the learning
how to learn domain according to Fink’s Taxonomy of Significant (2003) that promotes
continuous and effective future learning, lifelong learning, self- regulated learning, and
empowers learners to become self-directed learners. This academic article aims to present
the key concepts and application of Multiple- Task Mastery Checklist techniques in the
context of higher education for primary pre-service teacher, drawing on the author’s
experiences and a qualitative synthesis process. This is a compelling and challenging topic

for future higher education.

Keywords: Multiple-Task Mastery Checklist, Learning Assessment Technique, Learning How

to Learn, Taxonomy of Significant Learning
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UseAvBamluanmunaeum G]Imsjmﬁamiﬂizqﬂﬂ%mmg (Hewlett Foundation, 2013)

Fink (2003) Lauaagﬂﬁmﬁﬁmmiﬁaugﬁ'd’ﬁm (taxonomy of significant learning) #1135
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(foundational knowledge) Lﬂumsﬁaugﬂ Lﬁlmﬁ’uumﬁmmiuﬁﬂﬁﬁugnmaﬁw%m 2) miﬂszqﬂﬁ{f
(application) Lﬁumiﬁﬁmmimzﬁ’nwlﬂﬁiuu‘%um%ﬂLﬁ'aLLﬁjﬂzymLLazé’@ﬁuh 3) MTYIUINTT
(integration) Li‘jUMiﬂﬂNuiﬂ/?ﬁmﬁaL%amiﬂﬂﬂﬁ’mgﬁ’h(;’wﬁu 4) ﬁammﬂuwmj (human dimension)
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NsEEUTIBEeY (leaming how to learn) WunsBeughidnanmgdlunsauaiunisBeugnaon

Y Y

FAnnazlasunsnanielumnssuveslauienIansAnumsesurRUsERunE (Black et. al, 2006) wu

[y
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asrUsznoUTeINSEEugTRATya (meta-learning) lumsvhaawlannssuumsSougiianyoe
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mzmumﬁsué}%ﬁﬁau Cheng (2011) %1‘1;11‘17?‘14’;;1ﬂ’]iL%‘ElugL‘TNE]ﬁﬂ’iyiyﬂ (meta-learning) TiAuddnyne
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nsvUUNIRALNTIEIY el ouiiarutivuadsiinuasiFeus (Fink, 2003; Hewlett Foundation,
2013) 197  A0UENTIV2 1 LT BwARn TS oug au mnensoluyy n1sUseiiuna
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31027 S oufanaFoug el mmnevdely waznisusediugFeui fuszdnsam amsdy
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gi3eulaianmuDIMe (Wiggins, 1998)
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(Multiple-Task Mastery Checklist) L‘ﬁiﬁ%miﬂizLiuuugmmiﬂisLﬁmﬁaﬁ@umwaaw%u (multistage
formative assessment) Lf]umiﬂizl,ﬁuﬁumzﬁﬂug (assessment as learning) 1ne1iATEUIUNITUTZLULN
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MEAULes Earl (2013) ﬂén’iwmiﬂﬁmﬁwﬂmzﬁaug (assessment as learning) AxUINTLUIUNITUIZLLIU
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Barkley uag Major (2016) \@ueIseNInsIdeuAd e rateiy iWumaliadmiy
Ussllunamsiseugvewseuluseaugaudne Welssliunamsseuslunsvilasimsvisenuiiivany
Tumoy Imsszyariuresnanssalulasinis 81 MIIREnNTIANIT NMSWAAIHATTLATIATIAYRIITIY
NM3YATINSIY YiTBlATINSNALNEUVINYEVRIHITEU LUUATITABUTIENTITUUILATINITUIT DU
Fugausaniduluneugey 9 Mbnuazdnnslaae ntuySewzlasunsussdiuanuderngluwmas
o4yl B ooy aadl a¥ g Voo Ve ¥ SN A S
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AUIATIUIVINWELAENAYNSNITITEUS 2) HISEUAINITARAMINAIINN1INUITUNTITEUI VEINULEY
3) yRguanTaUssuian1sU TRnuvemwes 4) yEeulleuausalunsBeusnaentisluayin
wae 5) yEeuainsoaswunsidugusssuieSsugiiufuneiusedmaulaluewnn welladana
FwmnegdmsugaeussiivgauAnufinesnsiilassmsunduauniiswesnszsuiumsSeunisaeu yisey
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HiSEUEINIORNMURTIIERUN ST EU U LeMAuAnT U Tulas v SsuslUaUmInenis
= Y o g ¥ o Yo o o A ¥ Y ' = > 9 i
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mslymefiadsnariieUssiliunaniseus amunsiseugisiseu Tudunsseenwuusenis
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asvdeunsssugunartulmaianysunaunavaniunsluduialy veAveanisusadiulasinis

Tudnuaglmgliununiieuvannvanevedyiseulusydvsnmuasivseavtaa lnenmsinnsveyaly

v v
o o

! a a a Qddy g N % a
NIEATBUHLLAYY waznsUTEllunan1sseusAe3sll dwnunsatlddszynalylalunaieaiuio

uazaNnvaBLILNBNAE (Barkley & Major, 2016)

M3UseNAld318N15NTHUANNILIYIYNAIEU
NIEELNTINEENTIEN TR TIde UL g atsu lUlglutuE ey asnsasiiiunig
MU9AT LAT (LAT cycle) @9Usznounay 3 sx8g 6 Tunou szeed] 1 715279Ua (plan) Usznaunae
] c{' a a4 ) a ¥ ] ::4' ° ' a a ¥
Tupaun 1 uanuaEinessiyieuseug Lastumnoun 2 MyiARLmINegveInIsUTBuMSISeus
svee] 2 MahlUly (implement) Ussnaunie dumeun 3 Renmallan1susliunansiSeusiiangay
warduneun 4 dunadanisussidiunanisseuimungauldly sveed] 3 nrswevaved (respond)
Us¥Nauniey JURBL 5 UATIHVHATTIENTURANTIEEUS uavtumeui 6 Ussiliulazideuwdaaiveinnn

YSulssmsiseug eSunesien i 1
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s maununsUssliunamsFougaines LAT ua Susfoumsiiievhsnonisnsiadey
arudsmgrarsnulilvluiutou muduseudeld 1) ssylasmsiiy3ounssdiiunig iy msdn
fvssrns MsuanRaNUATaTIATBIREeu Tasin9ide vielasmsTuandduisinusues3ou 2)
wusmasifunululessnaduduneuses 4 Weluyi3ouaunsadunuuaedasnslgaou
Ussdiumuauysaieannm 3) dwsisnisvaziuukanuresSeuluwnazdunsusendussi
Hownnsusaiuivaneduneu waoumshlnnslvesuuduasd Seune wu auyso/luauyso
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Humousesvadasims elsfinmuTumumendou uay 5) arvaiiessunslasmsiieurmneuageny

v v

mananseuslvyiSeusuns

Plan

Step 1: Step 2:

Clarify what you want Determine why you
are assessing

students to learn
their learning

Step 6:

Evaluate and make
Select a LAT

change to improve

learning

Analyze and

Implement the

Respond Report results LAT Implement

AT 12995 LAT

fian: Barkley & Major (2016)
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uenanil unumvesy aoulunninsssdiunanisdsug uysannisonduaiund s
vesnszuumsinssumsaouludnvarnsussiivsusFous (assessment as learning) itoaaaiu
TnySeuimunuiedugmaduygFousmenuies yaounesassfuuuLasauinysmsUssiiunuLed
(self-assessment) InfugFeu Wuumaung Feulunsdamneuasamaaeufiamuanuniim
TunsBeugvesmues wurthuuuessiifkasnuiifigunmilaunsoasneunadnsmadousla s
y 3 suia N MsUssiud i Uk SRS kuamnaunyiFeulunsianfnniuaues
yiensagnouAnuNaues ionTdeuuassamauAnfunsGeusadilniuaues asdena
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(metacognition) W04 138U N3zUILNTFous vay Fou waznslnvoiausuuzny Fou sauds
asanmuInaeunsdousiivaenfelyBoulailendlumsUssifiuvaueuasnseudmiunsiSous
ag}]mm (Earl, 2013)
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Tnoinde waouaunsnUssdiunanauduiusssmnanaunuesduiiluunasd uazauamues
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annsadnaulameauonaesiiunseslsnelufumslug (Ear, 2013) uenanil sensnsIaaoy
Arandengvatsay SlavdnveansUssdiuaues mudosllefiiuuuunsadeunenisussiy
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[ v
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9

2
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5
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Abstract

In 2017, Thailand introduced the School as a Learning Community (SLC) reform that has
since been practised in pilot schools across the country. Recently, the Bangkok Metropolitan
Administration (BMA) decided to introduce SLC as a part of its education policies. However, the
prior practices of multiple reforms risk causing confusion among teachers. Should the BMA
monitor and assess the progress of SLC, it may be that supervisors possibly fail to understand the
SLC or how to implement it. To avoid such a situation, this study, therefore, aims to address (1)
the uniqueness of the SLC approach with reference to professional learning communities, schools
that learn, and lesson studies; and (2) indicators of importance to understand the progress in
schools based on the experience of the first author, who has worked on SLC since 2006 in multiple

countries.

Keywords: school as learning community (SLC), school reform, professional learning

communities (PLC), schools that learn (STL), lesson study (LS)

Introduction

Many Asian countries have implemented the reform of Schools as Learning Communities
(SLQO), or Lesson Studies for Learning Communities (LSLC). In this paper, SLC is consistently used.
SLC originated in Japan and was advocated by Manabu Sato, an Emeritus Professor of the
University of Tokyo. Pilot schools were established in 1998 in Japan and later in Korea (Shin &
Son, 2019), Taiwan (Huang, 2019, 2020), China (Sato, 2019), Vietnam (Khong, 2019), Indonesia
(Suratno et al., 2019), Cambodia, and Thailand (Luanrit et al., 2022). Thailand began implementing
SLC in 2017, much later than in other Southeast Asian countries such as Indonesia and Vietnam,
where the practices commenced in 2006.

To elaborate on Thai journey with the SLC concept, its first appearance was through a
YouTube video published in 2013 (TEACHERS as LEARNERS, 2013). The video focused on the joint
observation of and reflection on a class in one SLC school in Indonesia, with reference to Masaaki
Sato, one of the pioneer practitioners of SLC in Japan as a consultant to Indonesian teachers. This
video attracted much attention from some teacher educators and teachers to SLC. Based on this,

SLC was further discussed through a speech by the first author in EDUCA 2015, an educational
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annual congress. The following years, in 2016, Professor Manabu Sato, the advocate of SLC, came
over to Thailand at the joint event of the SLC international Conference and EDUCA 2016 to
substantially elaborate this concept to the Thai educators. Subsequently, numerous initiatives
and campaigns emerged nationwide across both the private and public sectors. Despite this,
sustained high-quality SLC practices remain limited to a handful of pilot schools, largely due to
the serious challenge of school closures during the COVID-19 pandemic, as described by Luanrit
et al. (2022).

Southeast Asian governments often implement multiple projects or policies
simultaneously, which increases the possibility of teachers and teacher educators experiencing
confusion in understanding SLC. As Spillane et al. (2002) put, then, the concern is that
misconceptions or misunderstandings about SLC may lead teachers, schools, and even teacher
educators to insufficiently practice SLC, which eventually diminishes the momentum of the
practice. In Bangkok, SLC will now officially become a part of the policy under the metropolitan
government (The Nation, 2023), requiring monitoring officers to assess and evaluate the progress
of SLC practice in pilot schools. However, these officers might themselves have insufficient
understanding of SLC, which can distort practices and eventually discourage teachers and school
leaders from continuing the reform. In other words, the sustainability of SLC at the school level

could be compromised given that schools are subject to various projects and reforms and policies.

The aim of this paper

This paper, therefore, aims to clarify (1) the SLC in relation to other representative
approaches to education reform, (2) factors of importance based on the school visits of the first
author, who has two decades of experience in SLC practice, and (3) the means to make SLC
sustainable over the long term.

The remaining paper is organised as follows: After this introduction, there will be an
explanation about what SLC is. Then, we discuss the differences between SLC and other
approaches in the next section, particularly the professional learning community (PLC), schools
that learn (STL), and lesson studies (LS), which are actively run in schools in Bangkok and other
parts of Thailand. Expectations on SLC practices are discussed in the next section, followed by a

discussion on how to sustain SLC practice over the long term. The last section concludes.
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What is SLC?

The SLC consists of three pillars: vision, philosophy, and activity systems (Sato, 2012b).
Vision includes providing high-quality learning opportunities to every student, teacher, and as
many parents and local communal members as possible. Schools are places for students to learn;
therefore, providing high-quality learning opportunities is required. To do so, teachers must keep
learning throughout their professional lives; this means that they need to receive opportunities
for high-quality learning as well (Darling-Hammond et al., 2024; Larsen & McCormick, 2021; Song
et al., 2017). The provision of such opportunities to students and teachers can be stated through
many reform approaches, but the involvement of parents or local community members may be
less emphasised. Indeed, parents or local community members are considered important allies
in school reform under the SLC (Saito, 2021b).

The philosophies included three items: publicness, democracy, and excellence.
Publicness refers to the principle that each teacher needs to open their practices to other
teachers at least once a year (Sato, 2012b) to provide an opportunity for learning to other
teachers and learn from interactions about their own practices. This must be done with a sense
of security, and school leaders and teachers must generate such climates in their own schools.

Second, in relation to a sense of security, the SLC emphasises democracy; that is, anyone
from any background - even those with different or conflicting ones - shares space and learns
from the other based on rapport and trust (Dewey, 1916). This can also be applied to students
and even local communities, regardless of their socioeconomic status or level of scholastic
achievement; they learn to learn together in classrooms and schools.

Third, excellence is required. Here, the authenticity of learning is pursued, reflecting the
nature of parental discipline through high-quality, authentic and challenging tasks (Saito & Fatemi,
2022; Sato, 2012b; Schwab, 1964).

Three pillars also exist in activity systems: collaborative learning, professional learning
communities and collegiality, and local participation. Collaborative learning is a consultative
activity by students regarding problems or questions that they cannot solve, where the key is
self-initiative to ask about those questions or challenges, known as help-seeking (Saito & Fatemi,
2022; Webb, 2013; Webb et al., 2019). This takes place mainly in the form of groups but can also

happen in the whole-class session, which will be discussed further in another section.
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Second, professional learning communities and collegiality are key elements of SLC, but
the focus in this activity system is for teachers to learn from each other by observing and reflecting
on student learning (Sato, 2012b). This joint observation and reflection often occurred 80-100
times per year at the school level in SLC pilot schools in Japan (Saito, Watanabe, et al., 2015;
Sato & Sato, 2003). Note that in SLC schools in Japan, activities are organised by year groups,
whichever subject the teacher teaches - in which they observe and reflect on the classes®.

Third, in Japanese SLC schools, there is an activity system regarding local participation:
schools invite parents or local community members to participate in learning processes as
learners (Saito, 2021b; Sato, 2012b). Parents are often concerned with school reforms because
the educational approaches are naturally different from those they received. To help parents and
local community members understand and support the new approaches, it is important for

schools to organise local participation opportunities.

Differences between SLC and other approaches
Subsequently, a comparison was made between SLC and other approaches, namely PLCs,

STL, and LS. The main conclusions of this study are presented in Table 1 as below.

> For further details, refer Saito, E., Murase, M., Tsukui, A., & Yeo, J. (2015). Lesson studly for learning community: A guide to

sustainable school reform. Routledge.
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Table 1

Comparison between LS, PLC, STL, and SLC

LS PLC STL SLC
Aims Teacher Teacher ® School School reform
learning learning reform
Activities Professional Professional ~ ® Professional Collaborative
development development development learning

and learning

and learning

and learning

Professional

Collective Pedagogical ® Collaborative development
discussions on reform learning and learning
curriculum Data Local
design collection participation
Trying out and analysis Administrative
pedagogical reform
reform
Participants Teachers Teachers ® Mainly Students
teachers Teachers
® Students Locals
® Locals

Based on Table 1, the differences between SLC and the other approaches are elaborated

in the following order: PLCs, STL, and LS.

LS and SLC

LS is an activity for professional development and learning that covers the joint

development of curricula, lesson observation, and reflection on observed lessons. It is also widely

used in Thailand (Bunlang et al., 2023; Inprasitha, 2022). In the current form of worldwide practice,

much emphasis is placed on learning through discussions of joint curriculum development (An et

al., 2022; Cheng, 2019; Craney et al., 2020). Since jointly develop curricula among members is

65



[NiErs]
Journal

215813N1sNAgaUNaENsUTBEuNINSAnEsEAUYIR Ui 5 aduil 2 nsngnau-Suneu 2567

emphasised, there is a tendency to focus on specific subjects such as mathematics (Erickson &
Makowski, 2023; Groth & Follmer, 2021). In addition, emphasis may be placed on how the lesson
was conducted, particularly how it was taught and how the lesson achieved the goals from the
perspective of the teachers, rather than how the students could or could not learn (Inagaki &
Sato, 1996; Saito, 2012). In identifying clues on how to proceed with the classes, information on
student learning is critical (Saito & Fatemi, 2022; Saito et al., 2022) and this is more orally and
visually handed over from seasoned teachers to younger ones (Saito, 2012); but in the curriculum-
focused LS would not necessarily benefit the teachers in this regard because their attention tend
to ¢o to whether teaching was successful, not focusing much on individual student learning
(Inagaki & Sato, 1996; Saito, 2012).

Regarding SLC, as previously discussed, there is an element of professional development
and learning. While the joint curriculum is the main activity in LS, each teacher is supposed to be
responsible for their own curriculum development - in other words, the curriculum, inclusive of
the teaching plan - is a matter of the authorship of each teacher (Inagaki & Sato, 1996; Saito,
Murase, et al., 2015; Sato, 2005). This is because, even if multiple teachers share the same
teaching plan, there is no guarantee, and actually no need, for the students to have the same
experience of the curriculum. The intentions, strengths, and interests are indeed different from
teacher to teacher, and they should utilise those unique elements rather than standardise their
practices (Inagaki & Sato, 1996; Sato, 2003). Then, because of the nature of joint curriculum
development in LS, this approach tends to be conducted with a focus on particular subjects, as
mentioned earlier. However, in the case of SLC, the main activity is joint observation and reflection
across the subjects, and the unit organisation is a year group (Saito, Murase, et al., 2015; Sato,
2005, 2012b; Sato & Sato, 2003). In contrast to conventional LS, the aim of joint observations and
reflections under SLC is to understand how students would or would not learn and to obtain
ideas from the actual conditions of curriculum design or interventions in their own daily practices

from the next day.

PLCs and SLC
PLCs have been widely practiced in Thailand (Meesuk et al., 2021; Vasinayanuwatana et

al., 2020). PLCs are characterised by three key principles (DuFour et al., 2016; Ryan, 2022). First,
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emphasis is placed on student learning. In other words, for students to learn effectively, teachers
must also engage in high-quality learning. Second, PLCs emphasise collaborative cultures and
collective responsibilities within professional communities. In other words, teachers are expected
to work in teams. Third, PLCs are result-oriented: teachers use the data as evidence to understand
the situation regarding student learning and work to improve student learning outcomes. In
summary, PLCs are collaborative activities where groups of teachers work together to improve
student learning, with progress measured by data.

There are commonalities and differences between PLC and SLC, even regarding the three
big ideas (DuFour et al., 2016; Ryan, 2022). Regarding student learning, SLC, like PLC, aims to
provide high-quality learning opportunities. Regarding teacher collaboration, again, teacher works
in groups with reference to particular observation of and reflection on classes in SLC (Saito,
Murase, et al., 2015). Note that the unit of teachers is grouped by year level, such as those who
teach year-7 or year-8 across subjects, rather than by subject departments. (Saito, Murase, et al.,
2015; Sato, 2012b; Sato & Sato, 2003).

Regarding learning outcome orientations, there are key differences between PLC and SLC.
PLCs emphasise student cognitive achievements both as a means of obtaining evidence and as
an ultimate goal, while in SLC achievement scores are considered secondary outcomes (Saito,
Watanabe, et al., 2015; Sato, 2012b). Rather, teachers in successful SLC schools focus more on
real-time assessment of which students are learning and which are struggling during class; in other
words, their assessment of students is much more immediate and live, and they quickly adjust
their teaching strategies and practices once they identify issues in student learning (Saito & Fatemi,

2022; Saito et al., 2022).

STL and SLC

STL (Senge, 2012) is based on the concept of a learning organisation (Kaiser & Peschl,
2020; Reese, 2020; Senge, 2006). The concept consists of (1) systems thinking, which emphasises
interdependency between the sub-teams for the systematic change; (2) mental models, which
encourage the development of productive and constructive mindsets; (3) shared vision, which
refers to a common purpose throughout the organisation; (4) personal mastery, which involves

developing individual goals; and (5) team learning, which is based on group interactions and
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dialogues. In comparison with PLCs, STL emphasises a broader, organisation-wide approach to
school reform, centred on shared visions for learning.

In SLC, elements of systems thinking exist. Particularly in secondary schools, teachers are
likely to interact within their subject groups but rarely across them (MclLaughlin & Talbert, 2007).
At Gakuyo Junior High School, the first SLC pilot at the secondary level, Masaaki Sato realised the
need to break these barriers and create forums for cross-disciplinary learing (Sato & Sato, 2003;
Suzuki, 2022). This approach is shared among many schools where teachers practice SLC. Thus,
systems thinking is actively practised within the SLC. Regarding mental models, many of the
successful pilot schools of the SLC started their reforms by accepting challenging contexts, such
as recognising and embracing the facts of their schools with low functioning (Saito, Watanabe, et
al,, 2015; Sato & Sato, 2003) or students from challenging socioeconomic backgrounds (Sato,
2003, 2005). In other words, reform based on SLC would be one of the last resorts for teachers
in difficult contexts. Masaaki Sato and his colleagues worked based on a vision to provide high-
quality learning for everyone in the school. For personal mastery, in some pilot schools, such as
Hamanogo Primary School, the staff — including teachers, administrative personnel, and school
nurses — have their own personal visions (Hamanogo Primary School, 2008). For team learning, as
discussed above, joint lesson observations and reflections have been emphasised in SLC;
therefore, this element also exists. As mentioned above, because of the nature of STL as an
approach to school reform emphasising organisational learning, it has many commonalities.
However, while STL relies heavily on teachers to drive reform, SLC underlines the active
involvement of all stakeholders — teachers, students, and community members - in driving the
momentum of school reform. That is, not only teachers but also students or local communal

members have their roles to participate in the process of school reform.

Expectations

Since SLC was introduced as a policy of the Bangkok Metropolitan Administration (BMA)
(The Nation, 2023), officers can visit schools to monitor and evaluate the progress of SLC activities.
However, there have been few attempts to guide officers who visit and check with schools on
the progress of SLC practices. As a tentative proposal based on the experiences of the first author,

a framework of progress observations can be established, as shown in Table 2. Each item under
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vision, philosophy, and the activity system is defined, along with guidelines on how to observe
and reflect on it.

Among all issues and items, the first step is to understand what happens in the classroom.
When the first author steps into a school to observe the progress of SLC, the primary observation
is whether collaborative learning, especially help-seeking, is occurring in the classroom. Help-
seeking is a small act but has various critical implications. That is, if it takes place, students who
seek help openly show their lack of understanding and trust in their peers. If those who are asked
for support actually support those who have asked for help, it indicates that their relationship
would be highly reciprocal and caring (Noddings, 2013) - in this way, all students can learn.
Moreover, the task needs to be challenging enough, particularly the tasks which are called
‘jumping tasks’, for the student to become confused and naturally feel urged to ask another
student questions. It is important that help-seeking also occurs during easier tasks, known as
'sharing tasks,' to check basic understanding. The number of the tasks should be limited too - to
allow sufficient thinking time, ideally no more than three tasks per class.

If such help-seeking does not take place, either the task is too easy, the teacher keeps
teaching in a one-way lecture, the student relationship may be strained, or the climate of
reciprocity or care has not developed in the classroom or school. In Southeast Asia, including
Thailand, students often engage in informal discussions about what they do not understand, even
though the teacher does not instruct them to consult each other (Saito et al., 2020). As a
classroom culture in Southeast Asia, this practice may have unexpected potential. However,
ensuring that this informal practice occurs intentionally at the whole-class level remains a

challenge, as there is no guarantee that teachers and students will be able to do so consistently.

Table 2 Main points and expectations for observing progresses of SLC practices

ltems Main points Expectations
Vision Learning of ® Do all the children ® |n the task designs there are sharing and
pupils participate in and engage jumping tasks
themselves with high- ® Students show deep and sustained
quality learning activities? engagement with tasks and activities
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ltems Main points Expectations
Students seek help when they
encounter something they do not know
Learning of Do all the teachers Lesson observations and reflections
teachers participate in and engage should occur at least 30 times per year,
themselves with high- ideally 80-100 times at the school level
quality learning activities? The teachers have professional
discussions about teaching and learning
and their students
Teachers can are able to allocate time
for reading and professional
development
Learning of Do many parents or local Parents, carers and local community
parents/ community members members have opportunity to join
locals participate in learning classes as learners
activities? Parents, carers and local community
members contribute to daily classes as
resource persons
Philosop  Publicness Do all the teachers open Each teacher has their colleagues to
hy their classes for joint observe their classes at least once a
observations and reflections year
at least once a year?
Democracy Do all the students learn Collaboration for learning in classes

together regardless of their
backgrounds?

Do all the teachers learn
together regardless of their
ideas or backgrounds?

Do parents/locals learn
together regardless of their

backgrounds?

among the students is observed in each
class regardless of their backgrounds or

achievements

Collaboration for learning among the
teachers is observed on a daily basis

regardless of their backgrounds
Collaboration for learning among the

parents/locals is encouraged regardless

of their backerounds
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ltems Main points Expectations
Excellence ® Do the tasks for classes In the task designs there are jumping
have high-quality tasks
challenges? Students show deep and long
® Do the teachers learn to engagement with tasks and activities
provide high-quality Students collaborate and engage in
challenges to their mutual help-seeking about what they
students? do not know
Teachers discuss ways to improve task
quality during joint reflections
Activity  Collaborative ® Do all the students Students collaborate and seek help
system learning collaborate with each other from each other about what they do
to learn? not know
Professional ® Do all the teachers learn The frequency of lesson observations
communities together regardless of their and reflections should be at least 30
ideas or backgrounds? times per year, with 80-100 times being
preferable at the school level. These
activities are organised within year
groups as the unit of observation
School leaders eliminate unnecessary
administrative tasks and meetings
Principals observe all classes daily and
consult with teachers about student
learning
Local ® Do many parents or local Parents, carers and local community
participation community members members have opportunity to join

participate in learning

activities

classes as learners

Parents, carers and local community
members contribute to daily classes as

resource persons
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They should reverse this view — a class must be based on problems, questions, or
confusion of the students because the process through which students grasp what they do not
yet understand or discover what they do not yet know (Saito & Fatemi, 2022). For this to happen,
the nature of classroom discussions should be changed not only within groups or pairs but also
at the entire class level. That is, teachers need to call on students who seem to struggle to
understand the content and to share their questions. Through such sharing, whole-class
discussions can become more collaborative, ensuring that no student is left out of the learning

process.

Sustainability

Reforming a school is an arduous process; it is not a matter of enduring a semester or two
simply to showcase efforts of the public. SLC, however, aims to allow the school to be a place
for everyone to learn. To achieve this, teachers must be able to concentrate on their core mission
of high-quality instruction. To do so, they need more time to observe and reflect on classes
together, read books or papers, and engage in other developmental activities. Time is critical to
sustaining SLC practices. One of the current biggest issues that teachers in Thailand and anywhere
else in Asia face is overwhelming burden of administrative chores (Thailand Development
Research Institute, 2024). This situation mirrors that of Japan, where pioneers of SLC pilot schools
significantly reduced the administrative load on teachers by streamlining unnecessary
documentation and eliminating duplicate meetings (Ose & Sato, 2001; Sato & Sato, 2003). School
reform, particularly SLC, is not a matter of addition or multiplication, but of subtraction or division.
This aspect also needs to be addressed by the MBA (see professional community in Table 2).

Second, principals must commit to strong leadership by reforming daily practices in their
schools. For this, the principal must visit every classroom and stay there for several minutes every
day. This was rigorously done by the pioneers of SLC in Japan, but in fewer Southeast Asian SLC
schools. We have one case in Vietnam (Mon & Saito, 2017; Saito, 2021a), where the principal and
the first author had a severe disagreement after the school visit, and the first author realised that
the situation in the school was extremely problematic; no one was learning, and the first author
urged the principal to take responsibility. Despite the initial disagreement, the principal later

decided to visit each classroom and agreed with the first author. Remarkably, the principal
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decided to have daily observations of and reflections on the daily practices of the teachers. This
shift resulted in dramatic improvements. This practice should be implemented in Thailand.

Third, the Vietnamese case shows that school reform based on SLC is not a matter of
opening classes once or twice a semester. It requires continuous effort and engagement. This
applies not only to SLC but to any type of school reform. Indonesia also has a long history with
this approach and continues to implement it: it started in 2006 (Saito et al., 2007) and still being
run (Suratno et al., 2019). In Japan, the first pilot schools were established in 1998 (Sato, 2012a).
There is a risk of becoming repetitive in activities over such long periods, even while the context
of each student may change in each class. If teachers are sensitive to these nuanced, small
differences day by day and hour by hour, they can continually refresh and restart running SLC on
a daily basis.

Last, in the case of Thailand, BMA aims to largely scale up the number of SLC schools in
2024 (The Nation, 2023) via professional development programmes and supervisions. To achieve
that expectation with quality, there is a need to clarify the criteria and indicators of SLC to provide
effective consultancy and support for schools. For this aim, Table 2 above can guide BMA officials,
the school leaders and teacher educators on where to focus their attention. Additionally, further
efforts are needed to develop a concrete understanding of the SLC vision, philosophy, and activity
system among these stakeholders. are responsible for leading, and BMA officials and teacher
educators provide support for school reform based on SLC. Their deep and thorough

understanding is crucial.

Concluding remarks

This paper discusses (1) the difference between SLC and other representative approaches
to education reform, (2) indicators of importance gleaned from the first author’s long experience
with SLC, and (3) the sustainability of SLC. For the first aim, SLC was compared with PLCs, STL,
and LS, and the foremost difference was that all stakeholders within the school, not just teachers,
played the role of protagonists. For the second aspect, while all the indicators are listed in Table
2, primary attention is given to whether collaborative learning based on help-seeking will occur.
The quality of learning experiences by the students will be further strengthened through their

mutual help and support - indeed, learning is a process to understand what they did not know
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or understand before. If other peers support those who would not understand well, not only
would the student facing confusion learn better and appreciate their peers providing support also
refine their own understanding by explaining key concepts, theories, or skills. Third, SLC is a
continuous process that can only be accomplished by restructuring and streamlining teachers'
daily tasks, increasing school leaders’ involvement with teachers' daily practices, and a
commitment to sustain the effort from other countries.

For BMA schools, there are three recommendations for BMA schools, where SLC is
practised. First, BMA should recognise that they are ultimately responsible for each student
learning in their region. When they visit schools, they should pay attention to how students are
learning in the observed schools, how principals are leading SLC and how both student and
teacher learning is being supported, as guided in Table 2. BMA has a unique role to play: they
should empower principals to reduce administrative tasks in their schools, freeing up more time
for SLC and other professional activities. Reform is not a venture of addition, but the one of
subtractions. By reducing these burdens, the teachers have more time to engage in professional
activities, and BMA should encourage principals to continually review and reduce administrative
duties of the teachers.

Second, the principals should deeply understand that they are ultimately most
responsible for the learning of every single student in their schools. SLC is designed for this
purpose, and principals should not simply endorse it but lead it. Then, principals have to visit
every classroom even for some minutes every day to observe how the students learn and discuss
their observations with the teachers. The principals’ working space is not the office; it is the entire
school and each classroom. Obviously, the teachers may feel uncomfortable for this at the initial
stage; therefore, the principals should avoid punitive and penalising attitudes and instead adopt
an approach of ‘thinking together.” If they do not have solutions for certain challenges in student
learning, it is acceptable for them not to know. However, the key is to think together with teachers
and maintain a collaborative approach.

Third, for the teachers, it is recommended that teachers should observe whether students
are seeking help from each other. If they are not, it may indicate that the task is too easy or that
students have given up on learning. The point is to provide an engaging, yet challenging task and

encourage the students to think more together. In many cases, the teachers just finish with
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dividing roles within the students and providing rewards. However, these methods of group
learning do not promote deep learning. Deep learning starts with puzzlement, which necessarily
results in mutual consultation and help-seeking. If students are not seeking help from each other,
the tasks should be changed. Task formulation is an ongoing process, and teachers must
continuously grow their professional expertise through reflections, conversations, observations

and reading.
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M3AnW1 2565 - 2566 331 30 Au TaaInNnaEoNFIBELUTINZAs (purposive sampling) 1iBsan
Julsadsuruaidn giteTafureyalasideniniouwisduiou nan1sidenuin 1) HANTAT
wuuneaeuwuniu 3 neu laun meud 1 muAnTIvsEAAIUNIARALIA IuLuuAaeLYTY 4
fadon $1uau 15 90 Aoufl 2 Svinuvenishndiun WukuunadeURNA $1uau 12 10 wagmeui
3 Savinunsruauniamsadinmansnunisandin uwuunaaeudaie $1uau 4 v 2) nans
PIIFDUANNIN WU WuunaABUTsatuTinanitanseululela fiaveuidesiu (Reliability)
dsyAvisuearivesaseunin Wi 0.86 TasdimenuaaiandouunsgIuresnIsia wniu 0.23
way 3) insgnduunnaulasisnssnmaninquade Suuntindoudunqufidesdndusosay 20

nauAAndusesay 43.33 uaznquesufnidusosas 36.67
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Abstract

The aim of this research was to 1) construction of a criterion-referenced test on
mathematical calculation skills involving integer for 7™ grade students, 2) quality check, and
3) classify ability level by fuzzy logic. The aim of developing this assessment is to use it in
the context of Sawanananwittaya 2 School. The research participants included 30 7" grade
students on semester 1 of the 2022 - 2023 academic year, who were selected using
purposive sampling from the entire 7" grade cohort of Sawanananwittaya 2 School, which is
a small school. The result show that: 1) the test construction is divided into three parts: Part
1 measures the conceptual understanding of computation with a multiple-choice test of 15
items; Part 2 assesses computational skills with a fill in the blank test of 12 items; and Part
3 evaluates the mathematical process skills related to computation with a subjective test of
4 items. 2) The results of the quality inspection revealed that the entire test is of usable
quality, with a Cronbach's alpha reliability coefficient equal to 0.86 and a standard error of
measurement equal to 0.23. and 3) group classification analysis using the fuzzy logic method
categorized students into three groups: 20% in the excellent group, 43.33% in the good

group, and 36.67% in the weak group.
Keyword: Criterion-Referenced Test, Mathematical Calculation Skills, Fuzzy Logic
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AdinAans Aoni agdeundamansitlumsaziaonensiaulninieuiiaunaoeai
TumsAnduumsadinaans

vinuznsAnduIamIAdinA1ans (Mathematical calculation skills) wsnedis mmgﬂ(;m
wazAuAReILAATlUNMIHAENS NN LTLNTTEINss Uk AT UTiiAuduTeuuesly
quismudugaumn N3N sudsdnuA DILAAILALLL UEIEABIDTIRIAINAINTD
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SITUYVIRA (Siegler, R. S., 1988; Hecht, S. A, Torgesen, J. K., Wagner, R. K., & Rashotte, C. A., 2001,
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NAUNISARRILITN el 1) (Wilkinson, G. S., & Robertson, G. J., 2006; Powell, S. R., &

1%
[y [
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(5) LLfTiszJmmﬁmmam%uazﬂ’mm‘lu%im%aﬁL‘ﬁ'mﬁ’umwﬁ’%ﬁumﬂaqaﬁuawﬁu 2) Yingen15AN
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LAYITEYaT Y0 1991TR Lﬁaasﬁaummmm3aiuﬂ13ﬁ1ﬂawu§1ﬂ§ammaﬁ’ﬁ’jumaumamiﬁmm
ulres10TussTsuIf waz 3) WNvenITzUIUNITN A ARIERS A1UNTIAARIUIN NUEES
AUAINITOA NS AIWINT LY neuaustmean uns Ty N lawn (1) Auaunse
Tumsuntaym (2) anuannsalumsdess (3) anuaansalunsdonles (@) pvausalunisln

WARa Lag (5) NIANES1NEATIA

v v
o A ' =3

Fafinamunanenu axdiun FvenisAnduindauddyosnsdwmonisieusadnmans
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L3
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anunsaeadwmanmislylanseuaquiviindeuiilylunseundngasifeniu uenaind yide ladiuun
nausAuTingnsAndwaeednmansnelinsanmaningquiaie (Fuzzy logic) Saduiniesile
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HanwauzduluuneaauUse 4 Ftdaen 31uU 15 U9 AU 2 TarinwenisAnAIuIn Hanwuzidy
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4) p5719apUAUTRBIRTUT Ui om (content validity) Immﬂ%mmmﬁmw 3 917U WU
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5) fawFeuuuunaseudiiow lsuagyinsinsziamninmeld

AsiusIusIudaya
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Discrimination Index B 1A31¢%A1A134 0371 (Reliability) auisvedlaiing (Lovett method)

LUUNAFDULUUERTEILATIENA1811u1391UUA (Discrimination) lnggnsvedinieuaveiiuesd

54



NIETS
Journal

213815N1sNAdaULasNsUTEEUNINIAneszRuYad U9 5 aduf 2 nsngnau-Sulnau 2567

(Whitney and Sabers) wazAIALLY a3t (Reliability) Tngloduuszansuearh (a - Coefficient)
YDIATOUUN

2) MlATEnLuNNguIEAUinue MIRaMwILNsedamanslngiinTinamantaquade
Tneaunienduanuduaandn taun Wandummndugaindnaumaey (Triangular membership
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2. HANIIATIVFBUAMUATNVIILUUNATIUB AN AU IATINYLAITANAIUINANAAIENS

Bos Swaudy seautusiseafnuni 1 fdd

2.1) wamammaaugmmwmaamemaaumau‘ﬁ 1 Usﬂﬂgﬂﬂ (1) AALeIN (Difficulty)
lnAag3ea73 0.20 — 0.70 (2) S1unaduun (Discrimination power) Insgnsasiusutiu (Brennan)
#78 Discrimination Index B léjﬁﬁagjiw’m 0.20 - 0.86 ua (3) AAILTesiu (Reliability) Anxis
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(Brennan) A28 Discrimination Index Blmyﬂlﬁaq"izmlw 0.25 - 0.83 uay (3) AT o1 U
(Reliability) mnai3Svaslasing (Lovett method) 17y 0.80
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a a ¢! A o
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moufl 1 %mmﬁmwaamLﬁa’sﬁ’vaah{ﬂamg@?ﬂuﬁi’mu 0.89 0.49 0.16
maufl 2 SavinuznnsAnAuIm 0.80 0.50 0.22
mauﬁ 3 ﬁﬂwxﬂismumimam’immam%ﬁ?umiﬁmﬁwmm 0.82 1.13 0.48
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adinAans Tngs1uunidu 3 nau laun fien (Excellence) & (Good) uazaau (Poor) Tartuun
WenduemanduaunBnesil

1) ANAATIVEOAATUNITA AR Auatan duauduanndnvesng u g ou
(Excellence) A® Trapezoidal (x: 7.5, 12, 15, 15) ﬂa;:uﬁ (Good) fp Triangular (x: 3, 7.5, 12) wag

nfjméau (Poor) A® Trapezoidal (x: 0, 0, 3, 7.5) Fan i 1

Poor Good Excellence

A 1 WInFuanuduanIInaNuAfSINEAATUNISANAIUIN

2) Wnwznrsdniuan mMnuatanduanuduaudnuesnqufif oy (Excellence) Aa
Trapezoidal (x: 6,9, 12, 12) nauf (Good) A Triangular (x: 3, 6,9) Lagngueeu (Poor) Av
Trapezoidal (x: 0, 0, 3, 6) FIn NG 2

Poor Good Excellence

= ‘o a o a o
NINN 2 W&ﬂsuummLﬂjuam%ﬂmwmﬁﬂmmmm

¢ Y '3

3) JinYENITUIUNMIVALAMERIATUNISARAIWIN MuuaanduruduauBnvesnauf
e (Excellence) Aw Trapezoidal (x: 7.5, 12, 15, 15) ﬂqma (Good) A® Triangular (x: 3, 7.5, 12)

waznaueau (Poor) Aie Trapezoidal (x: 0, 0, 3, 7.5) FaN N9 3
Poor Good Excellence

skillg

A i 3 WanduanuduanInineweNsEUIUNITAIUAITARAILI
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4) vinwen1sAnAuiamsadaaians nvualanduauduanidnvenquiid ey

(Excellence) e Trapezoidal (x: 21.5, 32, 42, 42) naufl (Good) e Triangular (x: 11, 21.5, 32) uag

naueau (Poor) Ao Trapezoidal (x: 0, 0, 11, 21.5) fan il 4

Poor Good Excellence

27 4 ManduanuduaniIninwen1sAnAILINNNARAAIENS

U 2 TUABUNITAST19AUTURNUTTENT19fUs T Iazd90an (Inference) LTun1S

a59ANNENITUSTEMILUSU L MAE fwUsaseanveITsUURTINANansAquAsefieanwuuliniy

mMsvigiung (Rule base) luguuuu a1 (if) uar (and) #3e (or) 370t (then) wasiiuliluguveya

(Database) Iney3durimungiung (Rule base) 1 27 sUuuy fmnsnedt 3

A15197 3 MsrmungIung (Rule base)

1‘7; ﬂ{]%a\ﬁﬁﬂUUﬂiiﬂﬂqﬂﬂ%ﬂquLﬂ%a

1 If input 1 (Poor) and input 2 (Poor) and input 3 (Poor) then output (Poor)

2 If input 1 (Poor) and input 2 (Poor) and input 3 (Good) then output (Poor)

3 If input 1 (Poor) and input 2 (Poor) and input 3 (Excellence) then output (Poor)

il If input 1 (Poor) and input 2 (Good) and input 3 (Poor) then output (Poor)

5 If input 1 (Poor) and input 2 (Good) and input 3 (Good) then output (Good)

6 If input 1 (Poor) and input 2 (Good) and input 3 (Excellence) then output (Good)

7 If input 1 (Poor) and input 2 (Excellence) and input 3 (Poor) then output (Poor)

8 If input 1 (Poor) and input 2 (Excellence) and input 3 (Good) then output (Good)

9 If input 1 (Poor) and input 2 (Excellence) and input 3 (Excellence) then output (Excellence)
10 If input 1 (Good) and input 2 (Poor) and input 3 (Poor) then output (Poor)

11 If input 1 (Good) and input 2 (Poor) and input 3 (Good) then output (Good)

12 If input 1 (Good) and input 2 (Poor) and input 3 (Excellence) then output (Good)

13 If input 1 (Good) and input 2 (Good) and input 3 (Poor) then output (Good)

14 If input 1 (Good) and input 2 (Good) and input 3 (Good) then output (Good)

15 If input 1 (Good) and input 2 (Good) and input 3 (Excellence) then output (Good)

16 If input 1 (Good) and input 2 (Excellence) and input 3 (Poor) then output (Good)

17 If input 1 (Good) and input 2 (Excellence) and input 3 (Good) then output (Good)

18 If input 1 (Good) and input 2 (Excellence) and input 3 (Excellence) then output (Excellence)
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il N4 UBITTUUATINAIENTARULATD

19 If input 1 (Excellence) and input 2 (Poor) and input 3 (Poor) then output (Poor)

20 If input 1 (Excellence) and input 2 (Poor) and input 3 (Good) then output (Good)

21 If input 1 (Excellence) and input 2 (Poor) and input 3 (Excellence) then output (Excellence)
22 If input 1 (Excellence) and input 2 (Good) and input 3 (Poor) then output (Good)

23 If input 1 (Excellence) and input 2 (Good) and input 3 (Good) then output (Good)

24 If input 1 (Excellence) and input 2 (Good) and input 3 (Excellence) then output (Excellence)
25 If input 1 (Excellence) and input 2 (Excellence) and input 3 (Poor) then output (Excellence)
26 If input 1 (Excellence) and input 2 (Excellence) and input 3 (Good) then output (Excellence)

27 Ifinput 1 (Excellence) and input 2 (Excellence) and input 3 (Excellence) then output (Excellence)

Ui 3 Yumaun1sanduladannsnszritnufulsdeean (Fuzzification) Wumssndule
Wonnisnsgvhmuiiwlsignaseenvesssuunssnenansaguiaseilaeaniuuly lngnisiseuliiey
fUgIuNgUedss UL dnwaiznsdwunngusziesiuUsidudsl

1) LRUATNBEAIANYEAITINUNTEIINANUANSTIVYBANUNNELAITAAAILIN AININA 5

math_calculation skills

skills conception

AT 5 SNBAIZNISIIBUNTEIINANUANSIVYDANUNNYENITANAILIN

v o ! a U U a s
2) LHUNINLARIANYENITILUNTERINAIUAATIVYDANUNN WL NTLUIUNITN AR ANERNT

ATUNISAAAIUI AININT 6

math_calculation skills

math_processes conception

AT 6 BNWUZNITTIUNTTIINANUANSIVYDANUNNYENTEUIUAITATUNITANAIUIN
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2) LEUATNLAAIA NWENITIILUNTLRI NANYEAITAAATUIUAUNA™ENTZTUIUNITNI

ANRANEAT AININNA 7

math calculation skills

math_processes skills
.

AW 7 SNWAENISTILUNTTIINININBENITANAIUIUAUNNWEATEUIUATATUAISANAIUIN

Uil 4 YunsumMsAIMLUaIAIfuUsHIean (Defuzzification) Wunsuuasniiewda
wa tnelyiznisuvasaifed (Fuzzy) Wuaiund nanuin dniSeunquiden 91U 6 A (20%)

nANA 1191 13 AU (43.33%) uazNguesu 1 11 AU (36.67%) Hafam3adl 4

M19197 4 WaNAATLLUNNIITATINAERNSARNLATE

ANeN15 AFSUIUNTINN

Audi ANUAATIVERR | R . ERet wlasAilod wuana
ANATUIU AUAFAIENT

1 2 0 0 2 8.3 Poor
2 2 1 0 3 8.3 Poor
3 4 1 0 5 8.76 Poor
4 2 5 0 7 9.01 Poor
5 4 1 1 6 8.76 Poor
6 5 2 0 7 9.26 Poor
7 11 7 1 19 259 Good
8 9 8 7 24 25.9 Good
9 10 10 4 24 28.5 Excellence
10 5 9 6 20 16.4 Good
11 5 10 10 25 28.5 Excellence
12 7 7 1 15 19.6 Good
13 9 6 7 22 21.5 Good
14 6 8 11 25 29.9 Excellence
15 6 5 10 21 16.4 Good
16 11 7 8 26 25.9 Good
17 2 4 12 11.7 Poor
18 6 3 5 16 13.9 Poor
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INWENIS  NSTUIUNITNIG

Awi ANNAATIVERR | - . 574 wlasAdlod wuana
ANATUIN AUAFAIENT
19 3 4 2 9 9.01 Poor
20 6 6 1 13 16.7 Good
21 12 11 15 38 34.2 Excellence
22 5 3 6 14 13.9 Poor
23 8 6 13 27 231 Good
24 5 0 5 10 13.9 Poor
25 12 10 15 37 34.2 Excellence
26 7 a4 10 21 19.4 Good
27 11 10 15 36 33.7 Excellence
28 5 6 9 20 21.5 Good
29 7 8 9 24 259 Good
30 6 1 6 13 16.7 Good
WwAsIw 6.57 5.37 6.03 18.03 18.1 Good
wdawna Good Good Good
2AUIEHA

PNHaNTIBvIIuiUTEIRuLazveaunuTidAgylun1simneduse fadl

¢ ¥
[

1) NSATNUUUNAARUIATINYENITARATLIUNIANAFIART 5378 wAs1EneInUsznauldy

3 99AUTENDU AN (1) ANUAATIVEDAAIUNISAAAILIN (2) FNBLASANAIUIN Wag (3) Vinwy

¢ v

<

ASLUIUNITNNALAAIENTATUNITAAAIUIN ANNNANITNAFOUILLAUIT UNLSIULAZLUULRA LAY
a ¥ a o d‘ —_ L% a o ¥ d‘ —_
AYUANTIVEBANTUNTANATLIUNINTGA (X = 6.57) uaginweA1sARAIUIMUBENER (X = 5.37)
wandlumiiul nswaunludniSsuilvineeduno9lyAuNe18IUa819LIN 19N TUNNSANAIUIN
NAGNSUBNANNILADINAINUANTIVYDAAIUTIUIUBLALITNITAIUIULAT 38ADILANNAIUITIUNITUN

anuzanulannanulynesvauewmeUymesindusssurfdnate Jansanasulndnisewdin

'
Y 1Y

1/1ﬂwsmma'nﬂgcgaamw”aﬂﬂ;ﬂ’m’%auﬂﬁﬁ’ﬁ%w 1 Tnelodens saonunsaiivainnats feil wian
dusue (2564) nann msladndeuladndwing o Wduduneu msdeulaglydefinarnnats was
nstndniseulailnlyanuAndendaeansannisinevdegislunisinun q wazadiaueves
ﬁfﬂﬁau%ﬁﬂﬁﬁﬂL'%sJuL%ﬂﬁ%msﬁmﬁwmmuazﬁwLﬁuﬂml,fs{ffigmﬁi'm 9 la

2) HAMIATITADUALNNTDIUUUVAGOY WU WUUVRgeUT s uligunmitarsnsolulale

a

InafinAueiu (Reliability) @uUszansuaan1vasaTauLIn WU 0.86 LaziiA1ANAIALARDY

UINTFIVVDINTIA WU 0.23 FIUWIUUUNAADUNRITBaT IR UTlANuedelun s U] R

62



[NiErs]
Journal

213815N1sNAdaULasNsUTEEUNINIAneszRuYad U9 5 aduf 2 nsngnau-Sulnau 2567

Traulaaselutiunes1amnizan @nnaesny AN WANY L@Ue ATuINTNeY uaztuniu
oI (2560) laNRILILUUNARDUBINUMVIANAFIENT 1399 STUUTIUAN dmsutiniSeuty
TsguAnu1dn 1 lagnan1s3TenudN ANAINUBIRUUNAADUNAIAIINEINBE T¥NI19 0.31 - 0.80
A1BIUIATIMUA 0.20 - 0.79 ANAINLTUBYT 0.78 - 0.93
3) NM5ATINIMUNNAULNEITATINAIANTAGULATE WU wiAzLULRAEVRIlNS suluds
sear 50 wanan13unUsINgeluseaud MllillenlunsulanalagisnssnAansaquLae
a A ) a S A ) = '
srfinsanfisgauauduann®n anduiisudugiung (Rule base) Fenisudanaazaisoanluain
° Yo o ! Y - = 9 = PN A
nsmrualninis U U sesas 50 w3aInandy 9 SWduNITUIUUNO B IWAAUAL Na1Ife
Avaansiuau@nvasnquindsuninuiiifiosus 0 waz 1.de 1 fednSeundaziuuninniiwie
o ‘Al o v Ao a ‘:4' ~ 'l ' oA v A
wdunaninmue by Tuvasivnissunnadeduiazuuuasgnuenidunquilaeunnyiud
Fisnssnmansagunsedanudangulunsiiunngy iesaindnisimuanianuduaundnues
wnlneagluyesenine [0,1] nnansinsendaidlnwiesuuuresingeuaslufisseyay 50
wAsERUTasAzhuuiinMuuNElunquEnvaINauRtINNIERveINa e U i lrulanaRaNL1IR
FoilnnsihisassnmansaquiasesnieunnautinseuazidulselosuunyiSouninnii dennass
U a3556 gUI wazuaudies SnumIIeedl (2560) nurndlailSeuiisuisuuuieninuly (Fuzzy
set) AUTTUUUBRNUNUAITHUUBINAY U531 NsUseiliunanuuenIdyivgeulniaudeaney
AINTEAUVBIYINNUNATUUUNLARIINNTARUTAANMUIANLAN IOV T BUI NI INaUsIiiunlnas
nunum ee19lsinu n1siruatanduanuduanndnnmanzanlunisihlvlyauddvediin
Faonvvznedlvreyasaundsiilavhnsusafiuluivtu o uwelumsimuafainduauduaunin
Tuis wonanil dellvedunminiAndna wtnSsuzdAZLUUTINIIIAY WanNanIsRasaly
Wnwzeeguana1eiueamalngnIuundunguiinieiu Madidesainnisdwunngulaeis

[y

AIINANANIAAULATEALTUBLIUFIUNG (Rule base) Nvuntu 1wy niSeu n laAghuumIuAnsIy

Y
Y9M 9 AYLUU AZLUUTNBLNITAAAIUIN 8 AZLUUL ATLUUNTLUIUNITNNANAAIEAT 7 AZLUU
Tuvaugyidnisou @ laALLULAIUANTIVEDA 10 ATIUY ASLUUTNEYENITANAIUIN 10 AZLUY
AZLUUNTZUIUNITNNAMNAAIEAT 4 AZLUU ﬁ]&ﬁ‘U’J’] ATLUUSINVBIU NS SUNS@RUNIAY AD 24

a

AzLUL WaNswlanadznudn dniseu n dneglunqui luvagntdniteu v daeylunquilbes e
Uniseu ¥ Inanisuseilivegsuesasinuiagluseauadey luvaeitniSeu n Inanisussidiu
pguesdeIn U ogluseaud il InsuuunssnatansaauAs s iasuilagle

AnwdAyivasaUsEnaugaesiumelulaiasaniiesnAs LT IR NYMEUaE N0 1RET
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Uaiauauuy

v o (74 o a v v

daiauanurdmiunisinanisIdeluly

1) MMNWENMTAATIEINUI AzsLLRAeTinueMsAnAwIMwesnan wandwiiiun Tunsesnuuy
Aanssufiaaasuinveaunsiwn Ajaauasnadiaudmdgyiuinven1sinduin wsedy

N Ao a o ¥ A = v A IS a [ C% a o Aa !

ssnUszneuiiniSewilauseiian FendniSeulianufnsivgeniufinyen1sAnAILINNRILaINg
Tuiinszuiunisneadaransiunsuneymiialiaie

2) PNVOFUNANITINN 4 Fzdiun nswlanaszAuauaunsaluladuey fuazuuus Iy
\Wesnmswlanaiuegiugiung (Rule base) ignimuady dedu Tun1suasaziuuwngia1sy
mMavageudemswasdunziuussaunsanszAuNsLUaNaINNINITHAIHATINAT LU TN
WMUZANN I

v 0 awv & .

daiauauurlunisinideasdaly

- a ) ' ax ¢ = ¥ ° o - —

\Hainnsieseniwunnaulagidnssnamansaquiaselian sTwunidaugangui

I [

MIANYIANUFNTUSTEINNT 9N UNTAEIEATINAARTAGUIATRAUAL LIUNAR LGNS UANEMNS

Y

WIDIBNITIMUNNGUABNANAN 9 NTlanwazidueensls
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v aaov

NUAgiiTngUszasalite 1) AnYIsEAUANATNIBINANITNAADUNIINITANY

U Qz d’l a a Q/ g-JI U = d‘ v o o o =
JEAUMATEIUEIY (O-NET) v adinmans tuliseudnundil 3 ddnd1dnauanenssunisnisding
o & = ° N = = A a
TuNugIu (ang.) In15Ane 2566 TWuUNAIUIUIALAETAYBILINTEY 2) AnYIAslUURa eIy
AdlnA1ans Tudseudnudn 3 dein ang. dn1sfnw 2566 FhunaIuvuIaLasiniedlsusey

= ¥ = ¥ o Jo o % = = v 4 Y o
a15EMISFEUT U1RSTIUMTSEN kaefadin Ussunsilulunisfnwaseilfe dniteuiunsuns
nagouivatinenansdain ang. Insfnw) 2566 911U 282,249 A AINKANITIATIEUNU

1) dniSeuiifiszaunaunin “Asusudgsasasusuae1a8e” 91w 35,220 Ay Aadu
12.48% wazdrurudnieuiifdszauaqunin “AuinfsiiBeon” d91uau 7,164 au Andu 2.54%
Fuunaulsaiouvun gy iivaeiisuiudniseule asuuussauiBsuuniign 2,036 au Andu
0.72% wazlsassurumaniinieulaaziuuszaumbon 7 au Andu 0.00% Tuvazilsuioud
] ' A Y] « [y = ) oA Ao a
mpguenillosfisziugunin “asusulgeiamsusuugeeencde” 9o 27,812 au Aedu 9.85%
LagsTAuAMAII “RAdsABey” 911U 4,677 Au Anvdu 1.65% dmsulsuseuiisegludedisziu
AN “FRALBEL” 31w 9,438 Au ATy 3.34% wazszAuamnIn “AIsUsUUTIRRIsUSUUSS
a81989” Tdwau 7,408 Au Andu 2.62% lasiniSeuaiuninizeglusgiugunin “welafaneuy
A7 Nalulinauwazusniiios

2) lsaSgurwnlngiiiasisseglulolazluniafenuansesnisiseusin 1, 2 uag 3 g9
lsassuruialvgiiauiidaeguenides Tuvaeiilsaiouruialug wwinnals wasvuadninseylu

idlesuaruanidoslinzuuuiadliunnnieiy 13 3 @asemateug MARNTUIALIIATEIUNNSISEUS
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AllA13a22uay A 3.1 2045U38UTIANA1ATVLIA I NAYAA ey Ul AT iuEg NI
weniles luvazilsuseuvuadnuazawinlnyinsegludiowasuendediasuuuaislnafesiu

a

a = g K = o S A ! ° o So = d'
‘Vﬂﬂ‘W"DWimrﬂiﬂLiEJUVIGN@%TULN@ﬂNﬁgLLUUT]?JW'JGU'J@V]N']ﬂﬂ'J'] 50% 91UU 2 §1IVIN LLﬁgii\iLﬁUu‘W

LY d‘

AeeguaniilevdiavuuniaieeMAiniiuinnin 50% Lies 1 %in wagaviuuRfesefdinduun

muvuslsaseudtluinzuuuaiemyinlaniiniu 50%
AIEIAGY: ANTENNSITEUS UINTTIUNTSUUT ATLULRERY AMIAFANENT

Abstract

The objectives of this research were to: 1) study level of quality of the Ordinary
National Education Test (O-NET) for Mathematics, Grade 9, under OBEC for the academic year
2023, analyzed by school size and location; and 2) study the average scores of the O-NET
Mathematics Grade 9, under OBEC for the academic year 2023, categorized by school size,
location, content, standard, and indicator. For this study, we used a total of 282,249 students,
representing 70. 91% of the population, who participated in the O- NET assessment.
The analysis results revealed that: 1) The analysis revealed that 35,220 students were classified
as having a need for improvement to need significant improvement quality level accounting
for 12.48% of the total. On the other hand, 7,164 students were categorized as having a 'very
good to excellent' quality level representing 2.54%. Extra-large schools had the highest
number of students scoring 'excellent,’ with 2,036 students (0.72%), while small schools had
only 7 students scoring 'excellent," accounting for 0.00%. Schools located outside the city
had 27,812 students (9.85%) in the 'needs improvement to need significant improvement'
category, compared to 4,677 students (1.65%) in city schools. In the 'eood to excellent'
category, 9,438 students (3.34%) were from city schools, while 7,408 students (2.62%) from
outside the city were also in this range. Overall, most students fell within the 'fair to fairly
good' quality level, regardless of their school's location. 2) Extra-large schools located in the
city had higher average scores in subjects 1, 2, and 3 compared to extra-large schools located
outside the city. In contrast, large, medium, and small schools, regardless of their location,
had similar average scores across all three subjects. When analyzing learning standards a 1.1,
A 1.3, m 2.2, and A 3.1, extra-large and medium schools in the city outperformed their

counterparts outside the city. However, small and large schools showed similar average scores

67



[NiErs]
Journal

213815N1sNAdaULasNsUTEEUNINIsAneszRuYd U9 5 adui 2 nsngau-Sulnau 2567

in both locations. Additionally, schools in the city achieved scores exceeding 50% in two
indicators, while schools outside the city exceeded 50% in only one indicator. Notably, none
of the average scores for these indicators, when classified by school size, surpassed the 50%

threshold.
Keywords: Content Learning, Standard Learning, Average score, Mathematics
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m33deilrisnsifeieiina (Quantitative Research) Im8mﬁaﬁazﬂanaaqﬁamgm%@yja
KaAzuuL O-NET fifiuiassiusiulag ane.
Herudnianig

a15ensiseuiiviadinaans vaneta 1) uiukaziivadin 2) N13IauazisvIAia 3) At
wazauLnazLdu

wmsgunsGeudiviadamans inefls auamyEEUALTENgRTLNUNA1 WIsANTIY
2551 (N3gNINANWISAIS, 2551) flalumsaou O-NET Uszneume a 1.1 wilspumainvateves
MsWARITILIY SEUUSIuIY Msdilunsvessiuiy maiintuainmsduiiuns audfivenis
fufiuns uazn1siluly e 1.2 wilawagiienguuuganuduius Wandu didu eynsuuas
irldly a 1.3 lyflnan aunts waveauns eSueanuduiususewswn Tymdidmualn a 2.1
wlaugAetumsta Tauavaeesiurunavesdsinesnisin waznisildly a 2.2 wilauay
Ainsgnguisviade audBvesguisuinds AnuduiussenegUisuiads wazngudunmng
suadln wazninhluly a 3.1 L%TﬂﬁmizmumimaaﬁﬁLLaﬂ%ﬂ%mg‘vmaﬁmuﬂmﬁﬂ’zgm A 3.2
wlavdnnisifuidesny aanesdu wagnsihluly

P indadnaans e auamgFoumumdngasununaan wrisdnsy 2551 iy
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adinransuarTumludinese u. 2/1 wilauedlvaudivenavenidditiasdindadusuudaly
nsundgymadamansuasUamiludiaese 1.2/2 wiladhuiuaswazanuduiusvessiuanass
warlvaudvessauasdumsundymeinaansuarJamludinads (n 1.2) u. 2/2 wilowazle
nsuendUsznoutesnuAniaeslunsundymiadamans . 3/2 L?Tﬂ%ﬁﬂ%ﬁamgﬁ{mﬁu
fandurdaodumsundymadamans (@ 1.3) u. 1/1 wilawarlvauifivesnisinifusazaudi
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(A 21)u. 2/2 UizqﬂG?L%ﬂ’s'lllj?ﬁlENU%ZJ’]G]WENU%%&JLLaZVI‘Nﬂ’iz‘UE]ﬂiumiLL;ﬁigﬁﬁﬂﬂjmﬁ’lam’gLLaz
Jamludineda 1. 3/1 Uszynalvanusdesiiuiiiavesiissiin naie uaznssnaulun1sundaym
adinmansuazdamiludingds (a 2.2) 1. 278 wilauadlvaudRvesgUaumasuiiniuynusgnis
TunsunUmedinansuazdamiluiiness u.3/1 L{fﬂ,aLLaﬂﬁi’famﬂ’aﬁuaqgﬂamm?{auﬁﬂgwﬁ’ﬂu
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uwahadallyluiinasdeglumalulagnmvunzgay (@ 3.2) 1.3/1 wilafgiiunmaassguuazii
nafilalumeauwazituvosngnisa

L =

ITAUAUNIN NUYO P95AUAZLUL O-NET UDINANITNAADUNINITANWITEAUTIA

v
o A

fuitugiu Inedamanituseufinundi 3 dnsfnu 2566 Tnewuatiu 8 seiu Usznaume sz
Ao (85.00 - 100.00), sdUfuN (70.00 - 84.99), 53UR (56.00 - 69.99), seFUABLINH (40.00
~ 55.99), sediutunans (26.00% — 39.99), szdumele (10.00 - 25.99), SeAUAITUTUUSS (6.00 -
9.99) wawseduAITUSUUTIBE1989 (0.00 - 5.99) Taefl * munelsseduasuuuiiininiazasdlasums

WAL L ULAAZFAITIA

A5N1599Y

uATeiduuiTeBaUSinm (Quantitative Research) Usznns Ae tnideutusseudne
37 3 dnsfinw 2566 daif awg. S1uau 282,249 Au Saduveyaniendilasingruveya O-NET
Jaiuuarsiusulay and. Gﬁjayjaﬁﬁiumﬁmswﬁ Taun AZUUUNANITNAFBUITIEUAAR MIUATTE
ﬂ’]iL?EJ‘L!?T mmgmmﬂ%‘au{uawﬁsﬁyﬁf’m LLaﬁmswﬁ%aagamyaaaﬁﬁ@wssma Usznoumnie
1) ATUUURAY SeuaE LLazé’;uLﬁmwummgm SipensEsuArLunvesinioy sendu 8 sudv
AN NITTIBIIURARZILUY O-NET 109 and. alsuuunaaeuivindineansvasinisouty
fsoufnund 3 Insfnen 2566 $1uU 20 10 wuaduveasuwUUUsTe 16 99 U9aY 4.75 AYLUL
Larsne 4 U0 YA 6 ATLUY 59U 100 ASLUY Lﬁa‘imswzﬁqmmwmaa%aamw% WUl e
ANAENN-1E RauA 0.17-0.59 LATIANEILIATILUN Saus 0.17-0.48 Famsedt 1
A19199 1 A1ALEIN-978 (p) WaEBIUIATILLN (1) 1091 8@ ULUUUTTESIuIU 16 v8 F97

AMAFAEARSTUNTIUANYITN 3 TUn1sAnw 2566

4o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

P | 029|045 | 032 | 023|040 | 059 | 026 | 0.35 | 0.25 | 0.17 | 0.15 | 0.33 | 0.32 | 0.31 | 0.38 | 0.22

r | 036 | 039 | 0.28 | 0.17 | 048 | 040 | 043 | 047 | 0.34 | 0.18 | 048 | 0.28 | 0.26 | 0.34 | 0.40 | 0.39

NAN1TIY

1) Nams%Lﬂiﬁ:ﬁi:ﬁﬂ@mmw‘mwam’a’maaumamsﬁnmszﬁuma%uﬁugﬂu
(O-NET) SwnginFnanisuunnmuvuiauasiinevediseien

MnHanITieTg tnsfinnsanduudnifeunusefuaunmuazunveslsaieu (dn
nans ney warlng i) TneSesdduanduuannlumues G?fqﬁizﬁmmmw&gmﬁ{ “Ghieu”

Tauds “Arsusulssesnsas” Jeglmiuwnlunnuninvedsuseuluunasnaulaeensdnau feil
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(%)

lsaeuinfiseauamnin “waly” Faliduanniiantunnuuin lnengulsauseuvuinnaied

q
£ '

Purudnseulusyauiliniania 46,131 Ay (16.34%) mmyaasummlmgﬁmw 34,079 AU (12.07%)
WATYUIALAN 32,230 AU (11.42%) ﬁ’;uwmlmgﬁai’mu 27,640 AU (9.79%) wandldiuintiniSeu
Sruaumnneglussdunmn “nely” lnslamglsudsurmananiuazauslng iy

sosasnfelsnFouiifiseduamuain “Uiunane” nquiifnaiisiuiugs Ineanzlulsedon
el fiawdafisiuanda 25,161 Au (8.91%) sesaswnidulsudeuruinnad 20,793 au (7.37%)
LazIUALEN 14,223 AU (5.04%) dmsuauelvedl 14,000 Au (4.96%) wunluniusdanlsaiou
valvyfiasazruanansdiindeulussdu “Unany” winftan Sslnaidesiungy “wely”

newnfenqulsaieufidsediununin “Aoutied” dedidrmiuanasninsedu “diunans”
TnelsaSoumnalvyfiesdsiunuinniignlussdulil 10,919 au (3.87%) snsilsadsuuananad
3,030 AU (1.07%) LLazIsaﬁsJusummimg 2,824 Ay (1.00%) dwsulsassuruindniites 1,884 Ay
(0.67%) MnvoyatuandmiuTsaFourualngiiasiivuluniisditinGeulusedunmuamgen
YUIADU

nauiaun “Asusulse” ddwudnseuiinesnisiauinuninesiaiuladn lnelsaseu

9

I I

muqmﬂa’mﬁﬁ’]muﬂﬂL‘%Wmm@ma 8,722 Al (3.09%) AUAILVUINLENT 5,977 AU (2.12%) YUH
Tney 4,834 AU (1.71%) wazaualue s 4,973 au (1.76%) avnoulmiuianiusndulunns
WauaunlulsassuILIANa 1IN TN

[y

Tuszauamnm “ArsUiulesnds” Judunquiiissrugauninaiiian lnelsauseusuin
nansdamsfldrwrutnisaunniigade 3,839 au (1.36%) vazfivwiaanil 2,687 Ay (0.95%) U9
ey 2,125 Au (0.75%) wazvwnlugyiivey 2,063 Ay (0.73%) Jadudunuiisifiantunauil uanad
N19N3¥8VRlTISEUNNBINTUTUUTIAMANBE 1R sImIUluN LA

dusunquitseAuamnIn “Alden” way “Auin” dwiudnieulussaviiueeian
Usznauaielsuisurunlugyiitaudnaddnuuinissusnigatussaull lneluseau “Aiden”
fid1uau 2,036 Au (0.72%) warluseau "funn" & 3,872 Au (1.37%) saivwindnddviuuesiian
TuszAu “Aillsn” Liiea 7 A (0.00%) waz “Auin” s 46 AU (0.02%) dznauluiuinnisiinaunin
a A aoa o = 'a ' A = o A ' b Y
naunvsefdsudnnululsaiourualugiveviinninvuindy 9 fainseuaiulvgeylusediu
“waly” way “Urunane” Inglsassuruialvgiasdvuiluniszeylussduamninganinvuinian
S Y g = ° @& a Ny « g ”
Fludanudndulunisimuiguainvesdsuieu lnsanizluszdu “arsusuuse” uas

“AsUTuUTee98Y” FeliTwrunnluynaunalsasey fann5ei 2
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A1519% 2 uTniSsuninanzkuy O-NET 314UNANSEAUAMANLAZIUIALTIS Y

. YUIALIIIYUY

R 1an (%) nana (%) Tugy (%) Tvgiiive (%)

e 7 (0.00) 382(0.14) 66(0.02) 2,036(0.72)

fun 46 (0.02) 463(0.16) 292(0.10) 3,872(1.37)

A 280 (0.10) 628(0.22) 646(0.23) 5,397(1.91)

Aaudf 1,884 (0.67) 3,030(1.07)  2,824(1.00)  10,919(3.87)
Uunang 14,223 (5.04) 20,793(7.37)  14,000(4.96)  25,161(8.91)
wald 32,230 (11.42) 46,131(16.3¢)  27,640(9.79)  34,079(12.07)

AsUSUUS 5,977 (2.12) 8,722(3.09)  4,834(1.71)  4,973(1.76)

maﬂ%’uﬂsaaa&iw@'e 2,687 (0.95) 3,839(1.36) 2,125(0.75) 2,063(0.73)
394 (AU) 57,334 (20.31) 83,988(29.76) 52,427(18.57)  88,500(31.36)

¥ ay ¥ = o a PR = =~ 3
"\]’]ﬂsﬂeﬂﬂa‘ﬂlﬁLLE‘WNQQi%@UﬂmﬂqwsﬂﬂﬂiiﬁLiﬂumqmw@Q QULN@QLLaguaﬂLNaQ) GUFMRIAINGYP!

winlugkazanImNINIzevedlsssaunusziuaunvlaeesiniau lneseaununimuuseenidy

[y

8 S¥AU ALA “ALy” f9 “AITUTUUTI08N8Y” FaunagseaulinIsnIzIgRILANANAUTENINN
Tsassuludlowazuaniilos

Aa o LY

SuAnnaNnITIIUTnTEuINNNgARDTEAUAMAIIN “NalY” FIRTEUARULIBUATIVITIVES
FIIUTIvUA Lagdlsaseuuenidesds 107,474 Ay (38.08%) wagluiind 32,606 Aau (11.55%)

FIVVLA 140,080 AU (49.63%) wanslmiuntniseuaulvgegluszduamunm “wely” lnewanz

[y

Tunuivendesifidwuunnnahudesdussisunn wenaind lssdeunlszauamnin “Uiunaiy”

19105998900 52U 74,177 AU (26.28%) Tngluiidulsasouuoniiiei 53,025 Al (18.79%)
wazluidles 21,152 au (7.49%)

1uizﬁ’u¢1mmwﬁﬁ§u Toun “Aauvied” @afitnSousiuiusy 18,657 AU (6.61%) 1ng
Tsasuuoniiles 10,319 Au (3.66%) warluilos 8,338 Ay (2.95%) deuuaziilsaiouuaniios
11071 wafidnauansdsnunaamslunsimuiefiuauninlngdu Tnsamngluiiuiivenides
WoNANG dWMTUTERU A7 Falisiuausiu 6,951 AU (2.46%) Lﬁu%‘m&jmﬁ'L’%'mﬁu%’ml,auiﬂm%uiu
Lﬁaqﬁﬂmqum'jmamﬁaq Tneludlosdshuau 4,208 Au (1.49%) sasfiuenidiesliiies 2,743 au

(0.97%)

' ' [ (% (%
% = a a v v

0118 TEAUAMAIMNAZITY “ANn” wag “Alsn” Ad1uiudniFeunadudnduduy wud

Ty puludinadignuauunnnid lnglusedu “Aun” Tsasouuendloadiiies 1,358 Ay (0.48%) Wisuiy
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Tuillesdid 3,315 Au (1.17%) vaugdiszdu “Mdon” nunlsaFeuluiesdifia 1,915 Au (0.68%)
aulsaGeuuenidlosiiiies 576 au (0.200%) agnevlmiunlsaSeuiifinunmgeagssogludios

dnsunaulsaFeuiinosnisnsianiosaseay nunsedu “asuiulse fsunudnideu
1nfis 24,506 A (8.68%) Taendulsasuuenidesgeiis 19,249 au (6.82%) vauriluilesiiiiies
5,257 A (1.86%) wandbfivinnisiauaunweedlssSouiinesmanisusuussluiiufivondes
famdndugs uazilefiansanszduaaunim “msuiudgsesnsds” wunlsaFouuenideading
fid1urugeiian fe 8,563 A (3.03%) vaugihuidlest 2,151 au (0.76%) w597l 3

a ° o Aa ° o A =
A9 3 NMUIUUNLIYUNUNAASLUU O-NET ﬂ']LLUﬂﬁqﬂJigﬂ‘UﬂgLLUULLagwmxﬂiﬂLﬁEJu

3 Aoy
it Twiloe(%) UBNLID(%) U (AU) (%)

ey 1,915(0.68) 576(0.20) 2,491(0.88)
fun 3,315(1.17) 1,358(0.48) 4,673(1.66)
A 4,208(1.49) 2,743(0.97) 6,951(2.46)
ABUYH 8,338(2.95) 10,319(3.66) 18,657(6.61)
dunang 21,152(7.49) 53,025(18.79) 74,177(26.28)
wole 32,606(11.55) 107,474(38.08) 140,080(49.63)
msﬂ%‘uﬂjq 5,257(1.86) 19,249(6.82) 24,506(8.68)
MU0 2,151(0.76) 8,563(3.03) 10,714(3.80)
59 (AY) 78,942(27.97) 203,307(72.03) 282,249(100.00)

] o =

2) NAN1TIATITIAZLULAYIADIRANERITULSENANWUN 3 denn dng. Tn1sAnen 2566

&9

[
v A

AAETENITITIUT UINTFIUNTREUS WazATIn
a ¢ N ‘:4' ::1' a a °
PMNHANTIATIZUAzLULRATTUAITEN 1 @159 2 wagansyl 3 vadlsuiou lagduunmiy
Mnaunazvwinvedsusey (ludles uonidies vuindn nane iy wazlveyfiiey) nulnuwanaiedn
waula waginnlunnagvoutiladsNamanonziuuiadslulnazarsylnogstnau

‘:4' a 'a S ! = = ‘:4' ‘:1'
GUFA 1INLiEJUGUU’]@IWgWLﬁ‘HWmasﬂul,m’e]w%l,mmaaEJQ&E!WVI 19.61ALLUU AUAIY

lsaSguvuialngyiauinegueniledn 16.24 aviuu adulsassuluiisadinguuuailuaised

a

genuenidlendnuesil 17.40 avuuu lnsanadssiuvewmnnauluansed 1 egfl 14.66 Azl
a s A Y a ! = P = 'a P~ = !
PNWaMTATIEnazkuafsdliulsassuludeualsassurualnyiawinanisiseugenin
a a
WU 9 lnsawgluanse 1
P a 'a ~ ) ~ a a &
a13edl 2 lsaSeunnalngiievlulosdindinzuuniafegianil 10.51 AvLUYN 098 917D

lsaSgurunlvgyiiivuenidodd 8.26 AzLUY aIuARReTINYRMNNgUaYl 7.67 AxuuY dzvnauln
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Windenulausumunanisideuluasyi 2 sedsaSeuvualngfieelneemzludios vasd
TsaBsunnadnuaslssSouusnislosdiaziuuadsluszduiidiininaudu

a5l 3 Jeflazuunadesanainimnanss Tnenedssmeydl 3.29 aziuy wunlsaseu
vunsilvgieslufioalazuuuedsggai 5.41 azuuu sesaunfelsadourualngiimsusniiiosd
3.87 Azuuy AzuuUEnandmiuduunlunilsSeuruelngfivy Tnoansludlies dasuuy
asniluansedt 3 neillsaSournadnidusasuenidesiinzuuumaislnalfesiuiiussana 2.46

AZLUL FIANSI9T 4

M15197 4 AZLUWRRY Fo8aY LavaluleuuuiINTENUYREITENNTIEN] JUUNAUTIALaYIUIN

Tsa5au
NOLaS @i 1(0 wdl (0 wdn 2(0
Yualsaiseu TL;: q:: :Lﬁ: >0 :;;1 j(u,f:) >0 fﬁli:l i(u,f:) >0
Tuidiaq 17.40(34.80) 10.83 9.31(26.99) 7.32 4.47(28.84) 4.70
@n  12.48(24.96) 7.06 6.57(19.04) 5.00 2.46(15.87) 3.05
nal  13.66(27.32) 9.21 7.24(20.99) 6.26 2.96(19.10) 3.71
ey 19.61(39.22) 8.15 10.51(30.46) 5.55 5.41(34.90) 3.48
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Abstract

Self-assessment is a process of contemplation towards evidence that represents learning
as an early childhood educator. By using autobiography as a method for assessing professional
growth of the researcher. The main question is, “How can | develop myself to be a qualified early
childhood educator?” . The objective of this research is to investigate and understand the
professional development pathway of the researcher as an early childhood educator. The
researcher uses narrative inquiry as a tool along with seven phases of human development and
personality tests such as temperament, enneagram, and learning log. To address the question,
five phases of life were reviewed: 0-7 years, 7-14 years, 14-21 years, 21-28 years, and 28-35 years,
as well as art working and journal writing over the duration of one month. Content analysis was
used to analyze the data and trustworthiness by rereading all interpreted data and rechecking
with the expert. Findings reveal transformative learning of the researcher includes knowledge,
attitude, and competencies as an early childhood profession. Transformation happens through
five processes: mindfulness, discernment, appreciation and understanding, transformation of self,
and transformation of others. Early childhood teachers should practice on-going self-reflection

and self-assessment as tools for professional development.

Keyword: autobiography study, self-assessment, transformative learning, early childhood
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Abstract

This book presents knowledge about using tests for education, pedagogy, psychology,
and human resource development. The author has compiled the content from more than
ten years of experience organizing teaching and learning in psychological testing and other
related subjects at the higher education level.

The book is divided into 11 chapters. There is an order of contents, starting with basic
information on principles of test selection, basic statistics, and test characteristics. Leads to
test selection Test administration Scoring and Interpreting Results, as well as content on
intelligsence tests, aptitude tests, achievement tests, interest, values, career surveys, and
personality assessments. The author shows that test users need to have skills and abilities
in statistics, which are important tools that help test creators collect data, format data, and
present, analyze, and interpret test results. In addition, test users must have knowledge and
understanding of various aspects of tests to be able to decide on a test that is consistent
with the objectives and be able to administer tests that affect the validity and reliability of
test results. At the end of each chapter, there are questions for discussion and suggestions
for activities. The book helps lay a foundation of knowledge and understanding for readers
and is useful for beginners or those who are interested in tests, surveys, and assessments.
It can be used as a textbook for studying the concepts, theories, and development approaches
to measurement and evaluation, psychological testing, application to assessment activities,
classification, selection, and development of individuals, resulting in knowledge and

understanding of the use of tests by the issues to be tested.

Keywords: test, knowledge and understanding, measurement and evaluation
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