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EXPLORING LOWER-GRADE STUDENTS’
COGNITIVE LEVEL AND SELF-REGULATED
LEARNING IN A PRINCIPLE BASED
KNOWLEDGE BUILDING COLLABORATIVE
COMMUNITY

Shan-Yu Yang' Mei-Ju Chen®

ABSTRACT

Purpose

This study aims to explore the learning processes of lower-grade
elementary school students within a Knowledge Building (KB)
collaborative community. It investigates idea construction, analyzes
changes in cognitive levels and self-regulated learning between the
early and later stages, and further examines the relationship between
these two dimensions.

Design/methodology/approach

This study employed a mixed-methods design to examine
students’ learning processes in a KB community. The research
was conducted within a school-based curriculum grounded in
KB principles, incorporating activities such as idea generation,
peer feedback, idea revision, and discussions. Data included
students’ interaction records. Qualitative data were analyzed
using meaningful sentences as the unit of analysis, and were
coded using content analysis based on an analytical framework.
Quantitative data were analyzed using descriptive statistics, paired-
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samples #-tests, and Pearson correlation to examine patterns and
relationships in learning performance.

Findings/results

The findings show that even lower-grade students demonstrated
high-level collaborative learning, including advanced cognitive
processes such as evaluation and creation. Their self-regulated learning
functioned as a dynamic, co-regulated process within collaboration.
The association between self-regulated learning and cognitive levels
was characterized by understanding-oriented engagement, dialogic
interaction, and emotional support.

Originality/value

This study reveals the advanced collaborative and cognitive
potential of lower-grade students in a KB community. It
reconceptualizes self-regulated learning as a socially embedded,
dynamic process and highlights its interplay with cognitive levels,
addressing the limited focus of prior research on older learners and
individual-oriented perspectives.

Implications for policy/practice

This study suggests that lower-grade KB curricula should prioritize
meaningful understanding and use idea scaffolds to support students’
reflection, peer response, and constructive feedback. Incorporating
additional KB principles may further deepen collective inquiry and
promote self-regulated learning and cognitive development.

Keywords: Knowledge Building, cognitive level, self-regulated
learning, collaborative community
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el R HE R = PRERE ST (PREEEE ~ BIEEHE » 2022 ; Zhu & Lin, 2024) - DU
{BAET ¥ = B (G 5 NAYFRE ST - B - 202 A AR 22 EAE |y
FEIMEEIE A - BB E S IIEREE -

EIIGHETEEE (self-regulated learning, SRL) ZE A ~ [HHEHTHEIA
AR - ZEEFEEREES [ TEERE (Zimmerman, 2000) - §E
7 Bh A B RIS e T ( Bittner et al., 2022; Hutchinson et al., 2021 ) -
SRL /1 H Fef B AR M e 5 BB AR B E 1% - HAME R —HER
BN - FRIEEZEFEMAAPE (Ho et al, 2022; Yang et al., 2022 ) - HEFR
SRL ¥ ki [ Rtk e ae F » (HH S RAER R TR FREE % (Resendes
etal,2015) - EEWICHRH - AIERE I A E EIHARENRZEAE - (hA]
FEHSCRA I B B B e T - BB Ay H AR e 2 RE )7 (FGRE -
2025 ; Perry et al., 2008 ) - B E—(ME » it & LEEHwm T REHEX
DEDIREIEAIE & BALR (Vygotsky, 1978) - TERAFRMNIE B FE AT I 28 &
MALER A IERERTT Ry - JRBEBEE AR K B BB ERRE - R BT IR R E
WL FRREE -

Bloom 58 A1 K G Fy S MU AR AN R T H - Z2HEFSEX
FIREAIEL %  (Erdogan, 2017; Krathwohl, 2002) - s@&{ERFFEH KHEEE
{L A ERE X F %0 (Erdogan, 2017; Wendell et al., 2017 ) - FrDAFF 26 2082 5%
TR A = EAE (Wendell et al., 2017) - (B35 Bl {EIRFAREE LRI E
PR#8 eRE JIRTAL - AlRE (S HEERES) (Vygotsky, 1978) - NI
N AR AR R AR A B R G [ B R AT RE R B S PE RE A0 FEAE (Wendell et
al., 2017) - fi BARAERRIERE A S N LA RASEETEH (Pakpahan & Saragih,
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2024) - HARFEARAVEIERIA S [2E TR/ MRk (Zhu & Lin, 2024) - (AL
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al., 2022) ; fFEREOCHEZE RN EZE EHE (Hutchinson et al.,
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R CEL 0 SRL HEFZ 15T » Boekaert i Niemivirta (2000 )
FEHE EEE S ;- Borkowski % A (2000 ) HYFEFRE A & A% A0 AT = 5
Pintrich (2000) R H F 3 &7 2 24 HE Z2 ; Winne Hil Hadwin (1998) H
A EEE VYRR B 5 Zimmerman (2000) it & 5840 B FGRENT - BEEMNS -
SRL Hiii F 53 Ry lml T HERE Ko ] _EAEHE - RiE 2 BN ER ] - S B
B - TR S FERER R - S 3k R e B H e e se i Bh 852
FERE  (REEFHEIMEHEN]  mFAE R ER R - U REREERE 1§
HIRE - RS A N _ERYERETRERG L [F] 17 {F (Boekaerts & Corno,
2005) - 2DL - AWPZERY B RGHETEE B - HE R SRR - maEE
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Bl {& % /IRRE (Zimmerman, 2000 ) Bl I ER AT 5% @it B o (F 15 52 15 58
v R B BLE R ] (Perry et al., 2008; Zimmerman, 2000 ) ; [FEE
A G E E St B B - FREE RS RIS IR L S SR BN (Vygotsky,
1978; Zimmerman, 2000) - fE{E A ~ (G5BT R =FBIREA A AYRERE
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DR AR &R AR - g 705 - R e LB R L
YMERYEEE (Ouyang et al., 2021; Zheng et al., 2022 ) - EZEEZ0EE 55 NAE
PERZERIEN ~ SRS FERZ 3R B B 15 B PR AR S B =R R 2l - ASWFZE K42 Puustinen
Eil Pulkkinen (2001) AYEEEPEEIRE - B H =g ROSTHER) B FGHETEE
HEmAE 2R IF T Em2e s - B INEREAERREN (REFISEEE - [BraiE) - oK
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Z RO B RERBENRERIESE

AN 52 ] Bloom FE A1 X BE & F Fs 224 - Bloom K18 X f 5%
H AR (5 B R LA AR A - JEAR I + Ry — T g sf A\ BB R im Ay 2L [FIEE
5 SRR RS R A EAE - R IREE(E Ry S B A= B B SR B
R FE R EEEF (Erdogan, 2017; Krathwohl, 2002) - [A]Jlt Bloom 5¥
HIE s EL RS AR TR o @I IE 5 RS A AR 22 A T (L Mg X
ZRH1 (Erdogan, 2017; Wendell et al., 2017) - {HE W IeiE H{EERELE
FOBFRIZ R AT 5 B N RER T H = RAYFEHES B[R] (Wendell et al.,
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AR AT B NRERREHIZRIT (Erdogan, 2017) - SEA1E K HIR K
AP E R BE S, - Heti BB E AR S T8 R e - A
BRI PRI AT RER SR - S (S8R (Wendell et al., 2017; Zhang
et al., 2024) - ZRT - (EAERE 53 3H b - 5200 R e 38 B FH i T iR
HHEEERE 5 E IREEE FHIRES - iR R R UIEIRIE1 Bt rlpE
RIS HIE (B - MREESE » 2026 5 Hyder & Bhamani, 2016) - HiE
WHFethig s - ZHE/ AR ERIE R AR - B SR A
(Erdogan, 2017) - 7 LTS - #EAR Bloom S8 X 73 FH IR B ER AL ) -
B RS2 E AR B AR A 3 5T B8 e R AE S - B ES BB A m e OEAE - 1
MESALAENE - (RFEREAERRR AR ES LB MR RN - A5
EAEHEEREES) (Vygotsky, 1978) » BFARERELLE R E G T AULTE]
KR - HRefn R AR AIRE o By 1 RS AR A R A AR
TERERZHRREESE - AHFFeER A Bloom SEAIE K IE R AT Aehs - Ry(R4FE
TRER AR AE FERR HH Al R B YRR FIRE DR AL 58 (AR SRR R £ -

= - BEHRBHBEHETANBANOEK - RERBERERZWE

BEE

HICHETEE R E R - B (SE T R AERERE (Zimmerman,
2000) - FE(EEGE ORI AIEHET ;1 Bloom FR1RE R ELAS I HIRE
HIBHE R R AR R B E SR (Krathwohl, 2002) - {[E #5322
B o2 S R RS AIE X (McHugh et al,, 2021) - K|t & & /HFE
FBEEE Y A B BRI E BT  EEEBHRIEEI A K28k
A SRL Hy# & (McHugh et al., 2021) - ZR1f » #5224 HHERFEKE X
PO R IR FE S R A S R - T RE 0 SRL BY(E A BEE R = g K FE AN
(Wang et al., 2025) - EFEWFFENRFEH » HERHPEE S EREE TG
ET  BElEh B AERG YR E B P SR AT R SR - HLRA SRL JREET
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