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This study involved developing digital multimedia materials and assessing their influence on students’ attitudes and
anxiety towards statistics in a statistics course at a University of Science and Technology. Digital teaching materials
were developed for Descriptive Statistics and Probability courses, they featured graphical and visualization
techniques to assist students in analyzing data, thinking about statistical ideas, and focusing on the interpretation of
results and the understanding of concepts. We assessed students’ attitudes and anxiety when they began the course
and after they had completed it. Significant effects were observed in 4 attitude scales (affect, value, difficulty, and
cognitive competence) and 3 anxiety scales (learning anxiety, examination anxiety, and interpretation anxiety). The
difference in scores (posttest-pretest) increases in attitudes and decreases in anxiety which were attributed to using
the digital multimedia educational materials. A partial least squares method was used to test the effects of students’
statistics anxiety, attitudes toward statistics, and application of digital teaching materials on their achievement in an
introductory statistics course. The results of the study revealed that statistics anxiety and attitudes towards statistics
were the most accurate predictors of students’ achievement in statistics at the beginning of the course. Nevertheless,
the analysis indicated that only students’ attitudes were a critical factor, directly affecting directly their
achievements at the ending of the course. In addition, statistics anxiety exerted an indirect effect on the
achievements in statistics by influencing the attitudes of the students towards statistics anxiety. This paper presents

a discussion of the implications of these findings for teaching and learning statistics.
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Rt - At EREHAA —EREAIREE -
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(—) GETRRESTEERE %
A ME RNt R S E R A B AR EUR (Pn=-460 > t=-3.041; B,
=-552>t=-5.701) -

(2) St ERE RS TG %
Hiat EFE R H SR B IR 2B (Par = 3300t = 2,610 5 Bz = 5520 t =
5.102) -

(=) ETREREETERN Mk
HATE R R T i S SRR B A ) 52 B8R (Bar = -.238 > 1=-2.085) > {HIZHI
Bkl et R e E AR R B (B2 =-.042 > t=-0.378) (£ 2)-

%2
BB R R AR t{H
HIA 3
AR LRE tH  EELARE t 6
MEETERERERE > (B 735 6.323** 728 9.266%*
UsLERTIRERE > w‘ﬁj 665  6.032%* 808 16.072%*
URELEIRERE > PRIERES 755 10.900%* 571 5.991**
UEELEIBERE > 4% 521 3.900%* 618 5.784**
UEELEEgERE > L 871 30.678** 869 24.436**
UEELEEgERE > fE(E R 548 5.192%* 501 5.793**
UrsifErE SESKE R 819  17.372%* 762 9.020%*
UpsifEpE > EIEE 940 73.782%* 889 32.384%*
GistERE > BREE 852 25.808** 880  30.863**
URslfERE > REEEERE 706 9.802** 530 4.748**
sl ERE > G HEETIRRRE(BY) ~460  -3.041%* 552 -5.701**
Gt ERTIRERE > EIIH(B.) 330 2.610% 552 5.102*%*
st EERE > EERBs) -.238 -2.085* -.042 -0.378

*p < .05, **p < .01

(M) ATz R

IRHAGTHDAIE AR 1 HA RS T B2 AR TS R 4T R » TR t e - BERIETRE
BHEEES (affect) ~ {E{E (value) -~ [NEERE, (difficulty ) BEZT4I18E7] (cognitive competence )
VUi A BT ST R > /52 E f55E (learning anxiety )~ “ZE{ 25 (examination
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anxiety ) FOfEzEEERE (interpretation anxiety ) N2 EABEERKRL (F3) -

%3
ST EREEGT R A ERERE
HILH] 3] FC¥ t e (1%-R0)
M (SD) M (SD) t (B
EE 2.935 (.78) 3.491 (.66) 5.922%*
%27 3.776 (.78) 3.809 (.63) 299
4z Eaikeiy 3.048 (.81) 3.118 (.85) 682
BHEREE ELENEY 3.006 (.61) 3.424 (.48) 6.103**
LSS 3.132 (.70) 3.374 (.59) 3.430**
POHIBE 2.794 (.80) 3.338 (.77) 6.008**
EA e 3.162 (.73) 2.875 (.75) -3.272%*
R f@fﬁ%ﬂj}%fg 2.651 (.92) 2.493 (.74) -1.720
b g 3.218(.82) 2.882 (.82) -5.389**
RSB 3.081 (.62) 2.790 (.51) -4.489%*

*p < .05, **p < .01

(L) EEPBERMIEER

DURF st 2 A TR MER B s W (B EC S B AR B A E] © Fstese iy - A1 R (ElCE
B - BN IEERAE - S IESRBIESRVEE (n+8ln-) » DU e RS (EECE RS HY 0 1h
EEHE - BREUREE BCHAT e e NSRRI - BIREBERUr i B AEERYE > FH

IR ER B PSAE IR RIS RIS G GER (R 4) -

x4
EE SRR R E

(&1 — (RirHN Frofts e

B33 5 68

== BZ)& n 0 nt P(X ZC):Zcfs(%)GB
X=C
st EFE (4 items) 14 12 42 .034
aiEtE2 (3items) 6 18 44 .005
#i=t&E (5items) 3 8 57 .000
FERSEH 3 5 60 .000
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— ~ Kano &/ E =

K G a s (£ 5) BATRESHHEE L BATERER LIS B B 1w B T
T8 o ERBE R EERWR B FHNEE - gEEARENEERA S K2 R
BHREZORAENR - B4 NgiFmprEsifaie s - A @888 A2 MEEK -

=5
Kano 4B EREFWER
— Kano/w'E J& 4 i L E % BV

A 0 M | R Q

BN 432%  25.0%  6.8% @ 22.7%  0.0% @ 23%  EkJISE (A)

sk A EDANE 5 O —dEANE M EZRGEE I ERME R NEGYE - Qr EHE

{h - &em

REAFCFE R S PR T B T - BB S B ETER AR HEE T EE - EE -
PREE RV RIRE T A BE 2T - 2RSS B R 7 T fie0 A 2 E g o e - St R R
A EE 2 E(learning anxiety )~ =&t £ ( examination anxiety )f[1fi# =& £ % ( interpretation anxiety )
= EAEYIE N - ZAmEoREBfERE (asking for help anxiety ) 5fAARE - DIEEGHH
FURMEIN S - MU EAN R BT - ENbsyGtEE g B B2 At iR En
SRR BERERT - B B B aE e R R R B R BB R B SER T - It
4 BLEAL Finney B Schraw (2003) -~ Mills (2004) D) Onwuegbuzie 25 A (2000) if7e4sHE—
£ AR RHADIER - GETREAN G ER BRI BB Byt
MERER RS R - & ENTTEI e S B BRI SR E i e - S EARE - 128 - §)
A FIRIRREN - A D Bh 2 AR B U112 5 523 i (Uzuntiryaki, Bilgin, & Geban, 2003;
Clark & Mayer, 2008 ) - fEFEHFFERERZ T » FERER H— A =R B EISHE - BT R
(L 0h ELER RS Z R BUANA P LB L s iR e BE P e - 4@ Blaat B RS - W B
M EEBER BTV G - DEEEEERS T HEFEE - HNAYEEERREENS
WHFEBURA RN - FHRHGETEEREIVA ERERS -

Lalayants (2012) WERXEBANREE BEARERIBEIY ~ BUSIRIE B EED 36 PR (L3R4 MY
RS RIRERREE A Y4RET &R A - Schau B2 Emmioglu (2012) Zil H pii/ A IHITER
U N AR GIRASZEE 2 2EREE - BREREREUANENR - B iEas
EIE (LA RE - Harlow ~ Burkholder E2 Morrow (2002) £%FH " #2525 58 (learning
enhancement activities) , - GFEFEEEE 24 BRE RIEEBL NG ARG TE T2 Bss

i
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BEFBE SE (A RS HAEA H HAURE (Schau & Emmioglu, 2012) - Carlson £ Winquist
(2011) AR EEARZER G TR AR AT SR o B W TR A R A58 1R E
(affect) EdEEAIEET] (cognitive competence) FIE[EFES - %577 (effort) HIRZIMF#(E - ¥5°

GeatREEE (difficulty) SRAIH " ASUNEE R TIRER, -

Kano A RERR IR SR B E A REES | BFE Z i E A AR R ER K
SBR[ I B G B A Al R AT S U5 AR - D H BE BE AR E 2 i E 7
Ko BB REER - BIRIRAE R - BB R BIER - FPmMERLIEETT
=0 A HiRAREEEN —ELE - BEZ > BHRENEEE " EEAERWE, 0
A AGERAR AR © A8 Kano 4 \E BB e HIIE R - DR SZ ER AL e A b Y
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(—) REFERETBMBEERETTE
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(Z) EREII TR
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