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EFFECTS OF COMPUTER-ASSISTED INSTRUCTION
ON LEARNING SATISFACTION: A CASE STUDY ON G1
PUPILS USING IPAD

For education, it is an important issue to integrate information technology into instructions.
With the functions of multimedia, the integration of texts, graphs, audio, images, video, and ani-
mation could enhance students’ leaning motives and promote instructional efficacy and learning
satisfaction. By reviewing domestic and international literatures, this study aims to discuss the rela-
tionship between computer-assisted instruction and learning satisfaction. G1 pupils using iPad in
20 elementary schools in Chiayi City were selected as the research subjects. With questionnaire
survey, the collected data were proceeded by factor analysis, reliability and validity analyses, and
regression analysis with SPSS 14.0. The outcomes were concluded as follows: (1) computer-assist-
ed instruction and learning environment for learning satisfaction showed significantly positive cor-
relations; (2) computer-assisted instruction and teachers and instructions for learning satisfaction
presented remarkably positive correlations; (3) computer-assisted instruction and curriculum and
materials for learning satisfaction revealed notably positive correlations; (4) computer-assisted
instruction and administrative service for learning satisfaction showed significantly positive corre-
lations. The outcomes were further discussed for the reference for academia; suggestions for future
research were also proposed.
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Maeii-11310ii Yoy
BIIJIMB KOMIT'IOTEPU30OBAHOI'O BUKJIAJJAHHA

HA 3AJOBOJIEHICTb HABYAHHAM: HA ITPUKJIALL
BUKOPUCTAHHS IPAD YYHSAMM ITIOYATKOBOI IIIKOJIA

Y cmammi iide mosa npo me, wo y cghepi oceimu eaxciuea inmezpauia ingopmauitinux
mexHo402Ill y 6UKAAOAHHS. 3 GUKOPUCMAHHAM (QYHKUII MyabmumediliHux npucmpoie inmezpauis
mexcmie, epagikie, aydioghaiiais, 300pascens, gideo i animauii 30amna mMomugyeamu y4uHie 0o
HaeuaHnHs i nidsuwumu egpexmuenicmo eukaadanus i 3adososenicmo Haguanuam. Hadano oeano
aimepamypu, 002060peH0 GIOHOWIEHHA MiXC KOMN TOMEPU306AHUM GUKAAOAHHAM i
3adoeoaenicmro nHasuanuam. Cyo'exkmamu docaioxncenns Oyau eudpani yuni 20 nouamrosux wkia
micma I[3ai, axi euxopucmosyroms iPad. Jlani, ompumani memodom ankemyeanus, niodano
axmopnomy anaaizy, anaaizy nadiiinocmi i mounocmi, anaaizy peepecii 3a donomozoro SPSS
14.0. Pe3yavmamu 0ocaioxncenns ceiouamo, wio: 1) komnromepuzosane 6ukiadanHa i
cepedosuuie HABHAHHA NOKA3AAU 3HAMHO NOUMUBHI KOPeAAUil i3 3a0080.1eHICII0 HAGUAHHAM; 2)
KoMn tomepu3oeane 6UKAAOAHHA, e4umeni i GUKAAOAHHS MPeOCMAGUAU NOMIMHO NOZUMUGHI
Kopeaauii i3 3a00604enicmio HaéuawHam; 3) Komn 'tomepu3oeane 6UKAAOAHHA, PO3Kaad i
Mmamepiaau noKa3aiu NOMIMHO NO3UMUGEHI Kopeaauii i3 3adoeoaenicmio Hasuauuam; 4)
KOMn tomepu3o6ane 6UKAAOGHHA | aOMIHICMpamueHi nocayeu NOKA3aAU 3HAYHO NO3UMUGHI
Kopeasuii i3 3a0060.1enicmio HaguanHam. Jlaai ui pezyibmamu npoanaizoeano 3 6i0CUAAHHAMU
Ha iHWi HAYK06I 00CAI0NCEHH, MAKOX}C 3ANPONOHOBAHO HANPAMU 015 NOOAABLUUX 00CAIONHCEHD.

Karouosi caosa: komn tomepuszogane guxiadanns; 3a006onenicmo Hasuannsm; iPad; nouamikosa
wKoaa.
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Mbii- 113106 Yoy
BJINMAHUE KOMIIBIOTEPU30BAHHOI'O ITPEITIOJIABAHU A

HA YAOBJETBOPEHHOCTb OBYYEHMNEM: HA ITIPUMEPE
VICITOJIb3OBAHMA IPAD YYEHUKAMM MJIATIIEN IITKOJIBI

B cmamve udem peuv o mom, umo 6 cgepe 006pazoeanus 6axycHa UHMePAUUS
unopmayuonnolx  mexnoaocui u npenooasanus. C  ucnoavsoeanuem - QyHxuui
MYAbMUMEOUIHbIX YCHPOICINE UHMeZPauls MeKCcnos, 2papuros, ayouogaiiios, uzobpaicenuil,
6ude0 u aHuMauuu CcnoCcoOGHa MOMUGUPOBAMb Y4EHUKOE K O0Y4eHUr0 U MNoGbLCUNDL
Ippexmuenocmo npenodasanus u ydosaemeopennocmo o0Oyuenuem. Jlaemcsa 0630p
aumepamyput, 00CYHCOeHO OMHOWeHUEe MeHCOY KOMNbIOMEPU306AHHBIM RPEeno0aéanuem u
yooeaemeopennocmoro oOyuenuem. Cybsexkmamu ucciedosanus Oviau eviOpanvt yvenuru 20
HauaabHoIX WKoa 20poda I[3au, ucnoavsyrowue iPad. lannvie, noayuennvie memooom
AHKeMUpOBaHUsl, NO0BEP2AUCH (PAKMOPHOMY QHAAU3Y, AHAAU3Y HAOCHCHOCHU U MOMHOCHU,
anaauzy peepeccuu ¢ nomougpio SPSS 14.0. Pezysvmamot uccaedosanus nokasvieaiom, umo: 1)
KOMNblomepu3zoeanHoe npenooaeanue u cpeda O00y4eHUsl NOKA3AAU  3HAMUMEAbHO
NOA0MHCUMEAbHbIE KOPPEAUUN C Y00BACMBOPEHHOCINbIO 00y4eHuem; 2) KOMNbIOMepu308anHoe
npenooasanue, yuumeas u npenodasaniie NPeOCMaGUAU 3aMEMHO NOAOHCUMEAbHbLE KOPPeAAUUL
¢ y0os.iemeopeHHOCHbIO 00yHeHuem; 3) KoMNbIOMepu306anHoe Npenoodasanue, pacnucanue u
Mamepuaivl NOKA3AAU 3AMEMHO NOAONCUMIEAbHbIE KOPPEeAAUUU ¢ YOO08AEHIGOPEHHOCHIbIO
oOyuenuem; 4) KOMNbIOMEPU306AHHOE NPENOOAGaHUE U AOMUHUCIPAMUGHbLE YCAY2U NOKA3AAU
SHAMUMEABHO NOA0MCUMENAbHbIE KOppeAsuuu ¢ y0061emeopeHHocnolo o0yvenuem. Jlaiee smu
Pe3yabmamol AHAAUUPYIOMCA ¢ OMCHLIKAMU HA HAYMHbIE CHIAMbU, MAKWCE NPEOA0HCCHbL
Hanpaesienus 043 0a1bHelumux uccaedo8anui.

Karouegvie caosa: komnvromepuszosanHoe npenodasanue; y0oeiemeopeHHocmsy o0yueruem, iPad.

Introduction. The development of information technology not only shortens the
distance between people, but also changes the delivery of information and knowledge
acquisition. In such an information technology era, network has become a major tool
for acquiring knowledge. The form of knowledge could also be presented with digi-
talized multimedia (Chang, 2009). With the instantaneousness, marketability, con-
venience, abundance and diversity, the acquisition of knowledge could be as easy as a
flip, without being restricted by time and space. The form of knowledge is not simply
the texts in books.

In present educational reform, the development of information technology has
greatly impacted the change of learning methods and tools (Chang, 2009; Hodgins &
Conner, 2000). With the emergence of Internet multimedia in recent years, instruc-
tional activities have been developed and closely integrated with information tech-
nology. Moreover, the popularity of iPad has made it a new option for computer-
assisted instruction. Particularly, computer-assisted instruction with tablets has been
applied to several curriculums that the combination of learning and information
technology becomes more significant. Computer-assisted instruction with iPad has
now become a primary trend in instructions at schools.

Literature review.

1. Computer-Assisted Instruction. Hicks & Hyde (1973) regarded computer-assisted
instruction (CAl) as the teaching materials being directly presented through the applica-
tions of computers and the instructional process by controlling individualized learning
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environments. Lin (2009) indicated that computer-assisted instruction as a computer-
based instructional media could help the instructions and assist students in learning mate-
rials to achieve the programmed instructions of individualization, remedial teaching, and
mastery learning. Instructions include teaching and learning that computer-assisted
instruction is referred to both teaching and learning (Chiu, 2011). The most effective
methods for computer-assisted instruction are summarized below (Chang & Chu, 2008).

(1) Tutorial is often used for one-to-one instructions. With the large storage and
fast speed of computers, various complex answers could be designed in the materials
to analyze students' responses and offer suitable feedback. (2) Drill and practice
allows enhancing some new technologies, newly learned technology or familiarity
through repeated practice where computers could still offer positive and negative
feedback. (3) Simulation is the abstraction or the simplification of a real situation or
process. In the simulation, participants often play a role and interact with related
people or affairs. The level to simulate real situations is selectable. For instance, both
airlines and military apply computer-based simulators to reduce the real flights for
trainings (Chu, 2010). (4) Instructional games allow learners, in a relaxing and inter-
esting environment, challenge for an objective through the rules. (5) Problem-solving
helps learners solve problems through the designed data or information in computers.
During the problem-solving process, pupils could learn the contents and acquire the
logistic thinking skills.

I1. Learning Satisfaction. When studying self-oriented learning and learning sat-
isfaction, Lee (2011) classified learning satisfaction into instructions, curriculum
materials, learning environment, school environment, and teacher-student relation-
ship. Huang (2011) divided learning satisfaction into instructions, curriculum con-
tents, learning outcomes, interpersonal relationship, learning environment, and
school administration. Lin (2009) regarded students' learning satisfaction as students'
feelings or attitudes to learning activities in the learning process. Lin (2009) classified
satisfaction into institutional support, educational background promotion, curricu-
lum materials, and peer relationship. Wei (2010) studied learning satisfaction of the
members of Tainan city community college and divided learning satisfaction into
instructions, curriculum contents, learning environment, and administrative service.

Based on Wei (2010), this study classified learning satisfaction into learning
environment, administrative service, teachers and instructions, and curriculum con-
tents. By integrating the definitions in different research, the dimensions are
explained as follows. (1) Learning environment narrowly contains physical space
and broadly refers to all physical and social environments related to learning.
According to the previous statements on learning environment, it is considered to
cover whatever could affect learning achievement, psychological and physical envi-
ronments which could enhance learners' growth and development, and the emo-
tional, social and cultural states. In this study, the environment was referred to phys-
ical learning environment, such as space, equipment, size, seat arrangement, venti-
lation, and noise. (2) Teachers and instructions refer to students' satisfaction with
teachers, teachers' personality traits, instructions, teaching styles, and attitudes. (3)
Curriculum and materials indicates students' satisfaction with curriculum and mate-
rials, which are considered the relations with learners' aspiration to knowledge and
daily use. (4) Administrative service refers to learners' satisfaction with the service
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attitude and efficiency of staff, the enrollment procedure, and the emphasis on
learners' opinions.

I11. Relationship between Computer-Assisted Instruction and Learning Satisfaction. Wang
(2009) found that computer-assisted instruction could assist teachers or students in learn-
ing, promote the quality of teaching environments, and the effects and learning satisfaction.
Chang & Peng (2010) discovered that in the process of applying computers to instructions,
students agreed with the instruction effects of CD software and learning satisfaction, and
teachers were more confident of enhancing learning satisfaction in the experiences. Chen
(2009) proved the effects of Internet-based instructions, especially when they could supple-
ment the insufficiency of materials and teaching methods in traditional classes. Pshegusova
& Chislova (1996) discovered that multimedia could enhance the interaction, communica-
tion, and cooperation in instructions as well as construct the learning situations to promote
learning satisfaction. Reinking & Watkins (2000) showed that successful applications of
multimedia could change the instructional environment in classes and help students
enhance independent reading ability and promote learning satisfaction.

According to the above points of view, the following hypotheses were further pro-
posed in this study.

H 1: Computer-assisted instruction and learning environment for learning satis-
faction presented significantly positive correlations.

H?2: Computer-assisted instruction and teachers and instructions for learning
satisfaction demonstrated remarkably positive correlations.

H3: Computer-assisted instruction and curriculum and materials for learning
satisfaction showed notably positive correlations.

H4: Computer-assisted instruction and administrative service for learning satis-
faction revealed positive correlations.

4. Demographic variables. Singh (1990) found that demographic variables,
except gender, did not appear to show explanation. Based on the above research, the
following hypotheses were further proposed.

H5: Gender presents moderating effects on the correlations between computer-
assisted instruction and learning satisfaction.

He6: Subjects reveal moderating effects on the correlations between computer-
assisted instruction and learning satisfaction.

H7: Family background has moderating effects on the correlations between
computer-assisted instruction and learning satisfaction.

Research method.

1. Research framework. Having organized domestic and international research on
computer-assisted instruction and learning satisfaction, the research framework was
proposed for discussing the correlations.

I1. Research subject and sampling. With random sampling, G1 pupils using iPad
in 20 elementary schools in Chiayi City were selected as the research subjects. The
pupils using iPad, their parents, and the teachers were given questionnaires. Within
the total 600 copies, 386 valid ones were retrieved, with the retrieval rate of 64%. Each
retrieved copy was regarded as a valid sample.

Analyses and discussions.

1. Factor analysis of computer-assisted instruction. The dimensions and question-
naire for computer-assisted instruction scale were referred to Chang (2008). With fac-
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tor analysis, 5 dimensions were received with the Cronbach o reliable 0.88 (tutorial),
0.84 (drill and practice), 0.87 (simulation), 0.86 (instructional games), and 0.90
(problem-solving). After principle component factor analysis and oblique rotation,
the questionnaire could explain the variance of 78.422%.

Ei?rﬂ':fglm sisted Learning Satisfaction
H1
Tutorial Learning
Environment
Drill and Practice H2 Teachers and
Instructions
. . H3 >
Simulation Curriculum and
Materials
Instructional Games H4 H5-7 Administrative
Service

Demographic variables

Figure 1. Research Framework

11. Correlation analysis of computer-assisted instruction and learning environment
for learning satisfaction. With multiple regression analysis to test H1, the results show
the significant effects of tutorial ($=0.164, p<0.05), simulation (§=0.172, p<0.05),
and instructional games (f=0.183, p<0.05) on learning environment, Table 1, H1 was
partially agreed.

I11. Correlation analysis of computer-assisted instruction and teachers and instruc-
tions for learning satisfaction. With multiple regression analysis to test H2, tutorial
(B=0.213, p<0.01), drill and practice (p=0.157, p<0.05), simulation ($=0.168,
p<0.05), instructional games (B=0.172, p<0.05), and problem solving ($=0.206,
p<0.01) show remarkable effects on teachers and instructions, Table 1, H2 was
agreed.

1V. Correlation analysis of computer-assisted instruction and curriculum and mate-
rials for learning satisfaction. With multiple regression analysis to test H3, tutorial
(B=0.165, p<0.05), drill and practice (p=0.176, p<0.05), simulation (f=0.192,
p<0.05), instructional games (f=0.153, p<0.05), and problem solving (B=0.188,
p<0.05) present outstanding effects on teachers and instructions, Table 1, H3 was
agreed.

V. Correlation analysis of computer-assisted instruction and administrative service
for learning satisfaction. With multiple regression analysis to test H4, problem solving
(B=0.159, p<0.05) revealed notable effects on administrative service, Table 1, H4 was
partially agreed.

VI. Moderating effects of demographic variables. After analysis of variance, the
empirical results showed that gender presented remarkable effects on tutorial
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(p<0.01), instructional games (p<0.01), and problem-solving (p<0.01), subjects
revealed significant effects on tutorial (p<0.01), drill and practice (p<0.01), and
instructional games (p<0.01), and family background appeared to have notable
effects on tutorial (p<0.05), simulation (p<0.01), and problem solving (p<0.01),
Table 2.

Table 1. Multiple Regression Analysis of Computer-Assisted Instruction and
Curriculum and Materials for Learning Satisfaction

Learning Satisfaction (Dependent variable)
Independent Learning Teachers and Curriculum and Administrative
variable Environment Instructions Materials Service
Computer-
Assisted
Instruction
Tutorial 0.164* 0.213** 0.165* 0.112
Drill and Practice 0.119 0.157* 0.176* 0.124
Simulation 0.172* 0.168* 0.192%* 0.133
Instructional 0.183* 0.172* 0.153* 0.142
Games
Problem Solving 0.106 0.206** 0.188* 0.159*
F 9.189 11.273 14.814 17.543
Significance 0.000%** 0.000%*** 0.000*** 0.000***
R? 0.177 0.206 0.227 0.248
Regulated R? 0.161 0.193 0.211 0.232

Note: * p <0.05, ** p<0.01.

Table 2. Moderating effects of demographic variables on the relations between
computer-assisted instruction and learning environment

Strategy Gender Subject b aflgg(l)lgn d
Tutorial p<0.01 p<0.01 p<0.05
Drill and Practice p>0.05 p<0.01 p>0.05
Simulation p>0.05 p>0.05 p<0.01
Instructional Games p<0.01 p<0.01 p>0.05
Problem Solving p<0.01 p>0.05 p<0.01

With analysis of variance, the empirical results show that gender revealed out-
standing effects on tutorial (p<0.05), drill and practice (p<0.05), simulation
(p<0.05), and instructional games (p<0.01), subjects have significant effects on drill
and practice (p<0.05), simulation (p<0.05), instructional games (p<0.05), and prob-
lem solving (p<0.05), and family background showed remarkable effects on tutorial
(p<0.05), simulation (p<0.01), and problem solving (p<0.05), Table 3.

Table 3. Moderating effects of demographic variables on the relations between
computer-assisted instruction and teachers and instructions

Strategy Gender Subject bafl?gnlz(l)lgn d
Tutorial p<0.05 p>0.05 p<0.05
Drill and Practice p<0.05 p<0.05 p>0.05
Simulation p<0.05 p<0.05 p<0.01
Instructional Games p<0.01 p<0.05 p>0.05
Problem Solving p>0.05 p<0.05 p<0.05
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With the analysis of variance, the empirical results revealed that gender displayed
outstanding effects on tutorial (p<0.05), simulation (p<0.01), instructional games
(p<0.05), and problem solving (p<0.01), subjects presented notable effects on drill
and practice (p<0.01), simulation (p<0.05), instructional games (p<0.01), and prob-
lem solving (p<0.05), and family background showed remarkable effects on simula-
tion (p<0.01) and problem solving (p<0.01), Table 4.

Table 4. Moderating effects of demographic variables on the relations between
computer-assisted instruction and curriculum and materials

Strategy Gender Subject ba f&?ggﬂ d
Tutorial p<0.05 p>0.05 p>0.05
Drill and Practice p>0.05 p<0.01 p>0.05
Simulation p<0.01 p<0.05 p<0.01
Instructional Games p<0.05 p<0.01 p>0.05
Problem Solving p<0.01 p<0.05 p<0.01

With the analysis of variance, the empirical results displayed that gender showed
significant effects on tutorial (p<0.01), drill and practice (p<0.01), simulation
(p<0.01), instructional games (p<0.05), and problem solving (p<0.01), subjects pre-
sented notable effects on tutorial (p<0.01), simulation (p<0.05), and problem solving
(p<0.01), and family background revealed outstanding effects on drill and practice
(p<0.01), simulation (p<0.01), and problem solving (p<0.01), Table 5. According to
the above analyses, H5, H6, and H7 were partially agreed.

Table 5. Moderating effects of demographic variables on the relations between
computer-assisted instruction and administrative service

Strategy Gender Subject ba(l::l?gﬁrl(l)lgn d
Tutorial p<0.01 p<0.01 p>0.05
Drill and Practice p<0.01 p>0.05 p<0.01
Simulation p<0.01 p<0.05 p<0.01
Instructional Games p<0.05 p>0.05 p>0.05
Problem Solving p<0.01 p<0.01 p<0.01

Conclusions and suggestions. Summing up the data analyses and research con-
clusions, suggestions for the practical applications of computer-assisted instruction
and learning satisfaction and future research are proposed below:

(1) Learning environment: computer-assisted instruction with Ipad allows stu-
dents' learning environment be distant and ubiquitous. In this case, it is suggested that
interactive multimedia materials and web pages could be designed into curriculum to
reinforce individual information capability and apply the instructional resources at
schools so that students could present the capability for e-generation. Meanwhile,
students could autonomously learn without being restricted by space and time that
students could control the learning time and be satisfied with the demands to promote
the learning effects and learning satisfaction.

(2) Teachers and instructions: The application of computer-assisted instruction
with iPad could achieve remote and ubiquitous instructions. It is therefore suggested to
design implementation plans for students to record the using time of subsidiary materi-
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al and propose suggestions that it can be a bidirectional communication between teach-
ers and students. The function of recording learning process and after-learning tests
could become an intangible constraint and competition among student peers.

(3) Curriculum and materials: computer-assisted instruction could show simu-
lated phenomena and processes for students to receive the instinctive, imagery, and
active knowledge. Teachers could demonstrate the contents, make them diverse and
active, stimulate students' learning motives and diverse learning resources, and pro-
mote learning satisfaction. In this case, computer-assisted instruction with iPad has
uncompetitive advantages. When applying computer-assisted instruction with iPad,
indescribable and incomprehensible materials, which cannot be presented by other
media, could be lit up with computer-assisted instruction with iPad.

(4) Administrative service: Schools could immediately transmit information to
students with iPad, and teachers could deliver lesson-related information to students.
It not only saves the resources, but also prevents students from missing relevant infor-
mation because of locations.
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