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Abstract

In response to the implementation of the 12-year Basic Education, the National
Academy for Educational Research (NAER) launched the Taiwan Assessment of
Student Achievement: Longitudinal Study (TASAL). The first phase of TASAL began
in 2018 and ended in 2022. Its primary objective was to conduct comprehensive, long-
term tracking surveys to assess the development of literacy skills among students
enrolled in both the nine-year curriculum and the 108 curriculum at Key Stage 4
(comprising grades 7 to 9). The first phase of TASAL has been successfully completed.
Looking ahead, in recognition of the need to continue to gather evidence for curriculum
improvement, and in recognition of the evolving landscape influenced by digital
technology, the Taiwan Assessment of Student Achievement: Longitudinal Study in the
I Generation (TASAL in I Generation) has been established. This project is developing
in three distinct phases: Phase I focuses on the development of assessment tools and
survey instruments; Phase II revolves around the identification of key issues, collection
of empirical evidence, and feedback; while Phase III focuses on the integration,
continued tracking, and promotion of the national high school program.

The current study relates to Phase 2 (2024-2025), which is dedicated to the
construction and feedback loop for issues and empirical evidence. The purpose of the
study is twofold: to build on the achievements of the first phase, specifically the creation
of academic and innovative literacy assessment tools tailored to grades 8 and 9, and the
ongoing monitoring of students' literacy performance. In addition, it seeks to address
nuanced policy issues such as the influence of digital technology on teachers'
pedagogical methods and orientations, as well as the literacy performance of various
indigenous student groups and the factors that affect them.

In the first phase of this research endeavor, the project successfully collected data
from 9,009 eligible participants, including 4,615 males and 4,394 females, selected to
be representative of all seventh-grade students in Taiwan. The assessment instruments
were carefully developed using a standardized procedure and administered in a large-
scale survey. Subsequent analysis revealed that the appropriateness of each topic met
most of the criteria recommended by scholars, and the internal consistency of students'
responses reached an acceptable standard. In the coming phases, the project will
continue to track students' progress through grades 8 and 9, while delving into detailed
analyses of specific topics. Overall, the results of this study are significant as a valuable
resource for future curriculum developers, policymakers, and educators.

Keywords: TASAL in I-Generation, Large-Scale Assessment, media literacy,

computational thinking, inter-disciplinary integration
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¥ ! 3l p Study on assessment criteria for media literacy levels: A comprehensive view
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of the concept of media literacy and an understanding of how media literacy levels
in Europe should be assessed (p.35), by Celot & Tornero, 2009, European
Association for Viewers' Interests.
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Rl PP AT ERAF RAABA AP 2 AlcipHin > > 1235
A\ﬁ e R R E Y TP B R M RN R AN E 2R

F] ’#BF&@’LéfHﬁ)ﬁ' ARAPM BT BT o A 853 558 10 #7o

ﬁg&gmg PR BRI RE T 189 TE R AR AR ERELE LR
i @-a‘éﬁ:‘?%&ﬁt o AT R ALY RPN 0 BHREFRE R 2
b8 7 % Suld e $k (systematic sampling with probability proportional to sample size,
systematic PPS ) 34 41 & 4% -

BE B AR M R RARE B F RO SR RN § 8 BT 2

o
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%
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v?ﬂ

digpEsip o 40 0 FERN TG - REE- S V- 25 0 FRERE
RELFEFLTE R g w2 R =8 40T (THERRH S P fn) 25
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REFERWRIG P R 33 PR AE D 343 LHEARA 1 LT 24
CHRE T A 9390 ¢ FEIPAREH Y Pk r e g
FRAFEAAF(TRA I EEE L L AR R RIS
%A (3 Bcﬂ’“”*“ﬁﬂ%‘iﬁ”‘%-9m9‘°
Fleh Rk AREAS AR HBLRHE 2B AR A
R FLa2r 83 A#EE o § A # £ (school base weight ) % 5 3% 4 & p >
GERARE T B R ES g o w2 1 My s Fh=1,.. H”

BP s gAgeon, s Sh=1,. HAr kP rp SRl My s %h=1,. . HA

B2 %if (i=1,..ny) P T oo

Mp

Wscn = Y (=31

T AL # £ (class base weight ) 4o 2> 5% 2 9951 » % 5 328 &) FL& 8 #5C, >
“ﬁ; MARE BT o F M E 2 A#HIE L (student base weight ) » 4e 2> 3% 3 #on
d T AREBFIB A P f2Ep s Fp > B4 AAHEEE Y 1o T amasg
ASENFRFEE s o FREWRFF G ADNTERE R RRBOS 3 M

f
A i}%\xp%gﬂlg@gﬁ EERT o
Ci AL
Wera = C—l (= 7 2)
Si L
Wsty = S—l (= 7 3)

T HEA Mﬁ:aﬁ (student total weight ) » 4o 2> 3% 4 #757 » 5 B ~ 712 § 4
A#H (MEAFFLER 2T ) LR TH -
Wror = Wscn X Wepa X Wery (=34 4

m R E T e 20 FE A AP o F G %R HE L (expansion
W%m)ﬁL@ﬁ*&%¥ﬁ%$ﬁ“%ﬁiﬁﬁ%?4ﬁ4%ﬁ%%ﬁi4%,
PRFEAREE G~ € @& % 4p ;Y £ (relative weight )( Groves etal., 2011 )>
E R T TN e R ST P S
ERNN N ek N

R E B be/}%%%ﬁ?{f’”{; EFoFAEEME FEFRE
) IR ?l*?’}k EPo RS FER T &i&hpaﬁméf%*":&;LJ 179 #r & $& -
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4R FE) 2 @R A (T
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4 4615 ¢
+ﬁ%%£‘a‘\z —rr 19 ’ 3<’1

(4
B F ref A A #9009 4 o &

rEAINAEY
o i

E&jét%ﬁAQﬁ;

51.2% )~ % 4 4394

BRSNS 2 s 5 176,026 4 > @ B A LRI TR
MHRTIRAF R (2023) 2 11l BRERF L Lp el Bagd L
174,007 + > Bgr 2B E L 7 A5 ARG A FHPER2Z 2 o
%31 A F 4084 L@ AF B EHRE
# 4 S LR Rl | kTR | A
ey | E | E | EetE | i | ket | AL | e
] \ 4 3.
(%) (%) g+#) (%)
74 | 4615 51.2 89,602 50.9 90,693 52.1
ERA
L4 | 4,394 48.8 86,423 49.1 83,314 47.9
E 9,009 100.0 176,026 100.0 174,007 100.0
P FARMEE AR S L ARG
i e AR R U I WA SRR i s AL R T e
BT EFAFNBET AT > IR A AR RIAARE o B AHT
FHRAITx 5 ¢H2 THM ) wd ARG R HFRELEREFLE -
FH-#RFd AR YL FEREFELTEF BTHE > 2R

APEForh TR AR 0 S e BRELES e f 78 0L A 053¢ (multidimensional
random coefficients multinomial logit model, MRCMLM ) ( Adams et al. 1997) B
S B st F”t L BEeR R T ’/Eﬁ"‘—%f:_gd [CR—F S AR % 7 8
AT ERG 0) & JgaE 2 ik 2 %3 (conditioned variables ) £ F] % % i 5 313
ST > ZEFLE ftr;/n\*"’rfﬂ—‘\ » 18 4 ¥ a0 @ (plausible value, PV)

(Mislevy et. al., 1992)> H ¢ » H Az B4 LR agpE R > @ik i T8
500 ~ %% £ 100 2 & Q/’:\ﬁi’”'an%‘*ﬁ)iﬁ“/’v\ﬁt/ﬂ\*‘rz&—g

;a ME AR LR L2 ﬂf?,u 2RBF Py Fﬁﬁ VAR | AR VI

( multidimensional partial credit model ) (Masters & erght 1997) & 74 EPEIL 5
:- @ WLE (weighted likelihood estimation, WLE ) ( Warm, 1989 ) % » £ &M
% i (Kolen & Brennan, 2004, p.31) #-f # & & 4 £ e 5 T 308 10 ~ £
22 B R ke i AFETAHMBIREETIARFTESE B TAM 2 2

(Robitzsch et al., 2022 ) & {7 iz 3t o
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A ,Lé: meg; 7 FL s ,3‘@}%%?4 AZER o drfe — HLFMEITL 5 4R B gj:gzx
AT EETHESE ?%%‘?,j?» PR AR RS AT  FIR SRR
F]t o H4e Rutkowski & 4 (2010)2 3% > 4p R~ A3 R TR A TR E H 9T
SR B G BBG e 0 A NEERF YL CAFRRRERATAE L SR RFL
(sampling error) ~ & * 4R F 4 % ¥ it B (plausible value, PV)#1 A 4 cip| £ & £
(measurement error) & o

-~ A ARER SR T AL T

)’I&L Tadodv AR F GNP > FAREE Gd FR IR EF AL
(e ﬂﬁ%m%“ﬁ*+udﬁé%@¢’*m’%§EWgP1&&4iﬁ&n
Bldo s R S KA ATRAL P BRI A REFA IR > HAp i *ﬁf’!ﬁ)’ﬁl
FRE2 A RE R Y %K Bl § 2 4o fE(Rutkowski, et al., 2010) - H ¢ > 2+ 3 #7138 &
3 '—?} BT A FLHAERRARSFELAR ) Ra > LEF S EREFES
TP LR ABORIE > g 7 SRR e 7 28w+ (Rutkowski, etal.,
2010) -

)Ih#é WL pitm 3 o A3 @ % Jackknife £ 4F 4 % £ (Johnson & Rust,
1992 ) % o3t Sl 384 o7 H A B E B RO B8 A 4 & (pseudo-
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hfpfe i E L REL R CL IR ERL > REFEM FERNRFL G
(Foy & LaRoche, 2017) -
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p-4) FER O RAFERPEART AL LA B A @Jaﬁrmwﬁﬁjﬁrwﬂ
PF R PR ARG sl ihfs oA F - s P BB (verb)
K it o Glde o FEBS 4G S B AT TR E 0 A e S RAE B ARS
Lot R DB AR e gt b FN AR R TR 4y 5] indy i ’F?Z?TE‘J %
€F L3 (noun) Rfgif > A P A RELBIHRAAHE? DT EY AT o bl
BEAAR G- IR LR PEEB O s B RGH AR
b g e A pARBRRRE S WF A TR T g Bl BFIAARD
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f&?ﬁi FENAVEP AL ST R LSRR TSEEHE 0
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Hhgeo Ft o L EMBE N BRI AR X 0 A E R S %5 & B
B2 L A Ll A0 hL,-)ffJ%;fi;‘gfr}ﬁﬁEE‘ RoEFAFZEE '}LFI 3l e 2o
hod 4-1 957 0 hEE 2 ARMAEE > A2t 4 @ % BHE & (2023)% & PIRLS ~ PISA
?E vk ,},I,J-_ 3;;%:9 «—ﬁ"’AF‘P“? =g etk ’;1 ki = :Lﬂ;}ﬁﬁ_mﬁtjzf o
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»

-\F‘\

24



(remember) T & > T N & K E PR HE (retrieve) 4p M 0B > @ 4p
FR e 7 ¥Ess (recognize )~ W (recall) & o F]pt » M R F P AF Y P
RfiFFEpih RAFFEA LAY o ERLER AL o
b BRE S HEBEELAEG 5 ZALE IR A uldrd 42543 97
7 h2td 2% TIMSS #8 ~ 724 (Mullis, et. al., 2023) ~ PISA #c# & 42 % (OECD,
2019)~ICCS = % % % (Schulz, et. al., 2022) ~ICILS * i& ¥ 2 % (Fraillon, & Rozman,
2003 %4 R I SRR B0 i 7 R 9 R el
AN F e e o PIESY LEPEB ARG E TR EY AT B RE
E Bk fy‘u ¥ - K iuARAEa o0 % &5 Anderson ¥ 4 (2001, p. 72)¥3 T o

g (classify)en@ & » N A B4 R FEREBHF EE R B L R 0 D 4P F
£ 77 Eﬁ BE (categorlzmg) # & (exemplifying ) » = q—‘ﬂ S BERF 00 FS
MR R AT {6 S ARRE o NS mﬁﬁiﬂ Flt o AP M B R S
P F i Rapth ) RAF O REEAE > F AR RBE T DT RS
B BEN R AR APFgER FAREN LRI ST
frig 42 o

BRa T o AR gt 0 A5 LB RRE T HOT R AR

i T2 ARME PP R R ER FR R RS R EONE Y N (T 5o
Fpad g g g b @) 0 AR L BE R AL At 5] o

)ﬁw
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B AR AR AR Y Al e 5

K = @?aﬁ@?

ik~ FOyE o~ 78 (recognize) ~ 45 11 (locate)
PR ERL #P~ (retrieve) > w8 (recall )~ £ f & £ 1
(reproduce ) ~ & * (use)
i@ % (link) ~ % £ (combine) ~ Eﬁfiﬁiﬁ
TR (categorize ) ~ # % (sort) ~ Jc & (gather)~
it (describe )
a3 (infer) ~ +* #& (compare ) ~ ¥+ /&
(contrast) ~ & * (apply) ~ #P (interpret) ~ f#
## (explain) ~ *& (integrate) ~ % ¥¥
(distinguish )

o
7
3%
=3
4
38

445 (analyze) ~ 3™ () (evaluate) > 35 i8]
(predict) ~ 4 2 (reflect)

$:50f #HE Y (2023)° %% p PIRLS(Mullis, & Martin, 2019) ~ PISA2025(OECD,
2021) 7 3F =2
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24288~ PF A EARBEFE L AT Y inwk e it
o B I R

¥ i (recall) ~ #B~(retrieve) ~ 7% J~(recogn1ze) o
#p 23 P B (classify / order) ~ f§ ¥ i& & (compute)

i?']i(measure) ~ B4~ HkiT(carry out) ~ B 4 it

FER T AS AR R (describe) ~ # & (provide example) ~ £ %

(reproduce) ~ E %48 3 (make direct inference) ~

H 12 3 (simple inference) ~ ® 4§ ¥ (directly

translate)

ok (infer) ~ 45 fededh ~ 3 % 42% ~ B P (relate) ~

LUEE (integrate) ~ #& i (transform) ~ b $& ~ PR

L (compare/contrast) ~ % fx(represent) ~ 2= H

(construct) ~ P (illustrate) ~ % (explain) ~ # {7

(implement)

S A g T A R f: i (anal.yze) 3G (evaluatﬂef)‘ % #(conclude) ~

5L e ¥¥7 (ustify) 31 .(plan) ~ Fp P (predict) ~ £]:#
(create) ~ 7% % (modify)
31! 4 TIMSS(Mullis, et. al., 2023)~PISA(OECD, 2019)~ICILS(Fraillon, & Rozman,
2023)58 % if

%4aﬁg@ﬁ%@wmw@4ﬁﬁw$%%

W R ik aah

F3g (knowing) Z_% (define) ~ 45 it (describe) ~ # & f (illustrate with
examples)

£ 12 &2 g % |2 (interpret) ~ B B (relate) ~ 7% 3E (justify) ~ s &

(reasoning and | (integrate) ~ 3=z (evaluate) ~ %4 (generalize) ~ & 3% 2 >

applying) (suggesting solutions) ~ ¢ i¢|(predict)

3x @ %% ICCS (Schulz, et. al., 2022): =& % I
(RAE 2D WAR
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