TN YHEO MHKIE HHEO OiXlE HE  XNZHI9 BHEONM 859

TZA 8 Wl Eo] AT WY R nj2|= g3
24 744 o] B ol Al

TRCTIR AR I 3

2 o}

AEE FR72 T2 AF FobAn 1 7lel A2 BRI B 2 71¢E oot oeg A B AT BEye AN
At Alae Ao wat olHE §7] st ARG V)go] AEHQ AZEde) T2 Jede G A sl WEd =
B B4 FEAY JeRYEH %8 BE Aok gudn ¥ AFE 12AY Yol AN ahied vXe 24704 8l o
%9 2x2 9ENY {4 HUAYRE AHgE] AFHog BYaul 2GS PHEN YA RS AL 77 2719 Egus
2 AdEin A S g AHE H94g 14 EYusE 4t 4aE B §53 FEAY Q A4 PYEd ©
F Agol e AuAe #el¥s(DPMA : Data Processing and Management Association) H922%E $98940 H3 Ans= 72
W B AYol AAANY PR ALgHegel ol dEg Fe Aoz JEid $F A7 FE7t e ZrlelA $A 9T 4
43 Fo 2 ARE vt RAE or)7t g Aol

The Effects Of Structured Methods On Object Orientation :
A Knowledge Interference Prespective

Injai Kim' - Dukehoon Jeong'

ABSTRACT

The kfe cycle of new information technologies is getting shorter, and the technologies are becoming more complex and difficult to understand.
The need to better understand adoption of object crientation motivates this paper. Adoption of object orientation should certainly be influenced
by prior software process technologies, such as the process—oriented structured methods, because object orientation is considered to be a
paradigm shift from conventional software process technologies. This study aims to empirically analyze knowledge interference of the structured
methods with object orientation. A two factorial quasi-experimental design is- set forth. The period of experience using the structured methods
and the period of experience using object orientation are selected as two independent variables, and the perceived ease of use is chosen as one
dependent variable. Data are gathered from active members of Data Processing Management Association (DPMA), who have experiences in
using both the structured methods and object orientation. The final results empirically show that previous experience using the structured
methods negatively influences the perception of using object orientation that is one of critical factors to technology adoption. It is suggested
here that a future study dealing with the same research topic in other countries will provide new insights about comparative studies.

FNE : PEXY YHE(Structured Methods), HMZXIH LHWE(Object Orientation), 7{R+&(Technology Acceptance). KlAlZhd
(Knowledge Interference)

1. Introduction dard methodologies by which a system could be divided into
process-oriented . modules. The process-oriented modules,
mostly programmed in third-generation languages, could be
kept flexible to accommodate frequent changes in system
development processes. The information engineering appro-
ach' emphasized data. Information engineering [8], which
emerged in the late 1980s, assumed that (1) data lie at the
17 SREE BEANETY AU o)Feiae center of modern data processing ; and (2) data are stable

o
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=EAS 002 39 7Y, Adgs ?ngozg 79 %59 hut processes are not. The object-orientation paradigm,

A new paradigm is a product of social changes. System
developers have changed their viewpoints about processes
and data in system development. Processes are emphasized
in the structured methods. The structured methods, devel-
oped in the late 1960s and in the early 1970s, introduced stan-
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which emerged in the mid-1980s, focused not on processes
but rather on objects that encompass processes and data.
The concepts of encapsulation and inheritance are based
upon hierarchical layouts of objects. Objects are data entities
with which operations and processes are combined (encap-
sulation), and an object can inherit characteristics from sin-
gle or multiple ancestors (inheritance). Inheritance is impor-
tant because it enforces consistency on the definitions of
related objects. Advocates for the object-orientation paradi~
gm insist that these two concepts make it possible to reuse
programming code and develop a reliable system [1, 2, 6, 13].
Even though the basic change of these principles has brou~
ght out many different opinions, both object orientation and
information engineering are based on underlying concepts
of the structured methods, and thus, are variations of this
approach. The structured methods, information engineering,
and object orientation are new ideas, and the others are tools
to support these concepts. For example, the third generation
languages (3GLs), such as COBOL and FORTRAN, are ap-
propriate for use with the structured methods because these
languages are designed for implementing decomposed func-
tions.

Several empirical studies of ohject orientation show pos-
sible knowledge interference of procedural languages with
ohject-oriented languages [5, 111 and differences between
the cognitive process of novice and experienced program-
mers [3, 12]. Detienne and Davis [4, 5] investigate the design
strategies of object orientation for both projects using object
orientation for procedural and declarative problems. The ex~
ternal validity of these results remains questionable because
the problem set was given to small number of subjects in
a simulated situation. This paper empirically analyzes the
existence of the knowledge interference of the structured
methods with object orientation at industry settings.

2. Research Design

One key variable affecting technology adoption is chosen
from the Technology Acceptance Model (TAM) [4]. In the
basic TAM, behavior intention to use a new technology de-
pends mostly upon perceived usefulness and perceived ease
of use of the new technology. To empirically test the inter-
action between the structured methods and ohject orienta-
tion, a two-bhy-two quasi-experimental design is set forth.
The length of experience in using the structured methods

~-and the length of experience in using object orientation are

selected as the two independent variables.

Thie focus of this research design is on empirically testing
the knbwledge interference of the structured methods with
object orientation. The previous experience in using the st-
ructured methods may affect the perceived ease of use of
using object orientation. The length of experience in using
the structured methods and the length of experience in using
object orientation are categorized into two groups, such as
high and low, according to the median value of each length
of experience; Four cells are huilt on theses two categorical
variables : the level of using the structured methods and
level ‘of using object orientation. The values in each four cell
repreéent the perceived ease of use in using the ohject-
oriented analysis and design (QOAD), and object-oriented
programming (OOP),

Cell-1 (Navige) * The subjects in this cell do not have
much experience in systems development, neither the struc-
tured methods nor object orientation. Their previous experi-
ence in using the structured methods may not have much
effects upon their use of the object orientation, and they are
not accustomed to using object orientation. Their perceived

‘ease of use of using object orientation will be moderate com-

pared with the perceptions of using object orientation in the
other cells,

Cell 2 {Radical) - The subjects in this cell have much
experience in using object orientation, but not much experi-
ence in using the structured methods. Their limited experi-
ence in using the structured methods may not affect their
perceptions of using object orientation. Their perceptions of
ease of use will be the highest among the four cells.

Cell 3 (Conservative) : The subjects in this cell have much
experience in using the structured methods, but not much
experience in using object orientation. Their experience in
using the structured methods may strongly affect their per-
ceptions of using object orientation. Their perceptions on ease
of use will be the lowest among the four cells.

Cell 4 (Expert) : The subjects in this cell have much ex-
perience in using both the structured methods and object
orientation, Even though their experience in using the struc-
tured methods may affect their use of object orientation, they
also have strong perceptions about using object orientation.
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Thus, there seems to be a relatively strong interaction bet-
ween the two methodologies. Their perceptions of ease of
use will be moderate compared with those of the other cells.
The relationship between individual experiences and per-
ception of ease of use is shown in (Figure 1).

High | Cell 3 Cell 4 ++ : high perception of
(Conservative)| (Expert) ease of use )
Experience in - - - +- ! moderate perception
Low Using of ease of use )
-+ 1 moderate: perception
Structured Celt 1 Cell 2 of ease of use
(Novice) (Radical) -- ! low perception of
Low| + - + o ease of e
Low High

Experience in Using Object Orientation
(Figure 1) The effects of individual experiences on perception

Research Question : Is there any interference of the st-
ructured methods with object orientation? The length of ex-
perience in using the structured methods and the length of
experience in using object orientation are selected as two
independent variables for analyzing the interaction between
these two methodologies. The basic idea behind the inter-
ference is that the more a person gets used to using the st~
ructured methods, the less he or she feels comfortable in us-
ing object orientation. For example, the perceptions of sub-
jects in Cell 2 (Radical) should be significantly different from
those in Cell 3 {(Conservative).

object oriented
>. EQU ™ Atwribute
structured method

(Figure 2) TAM Relations

length of experience

length of experience

3. Data Collection And Analysis

Data were gathered from members of Data Processing
Management Association (DPMA). Nine DPMA chapters
across four mid-land states in U.S. participate in this survey.
One hundred and nine subjects having experiences in using
both the structured methods and object orientation respon-
ded to the structured questionnaires (response rate = 15 %).
The Cronbach’s alpha for the measure of perceived ease of
use is respectively 0.868 for the object-oriented analysis and
design (OOAD) and 0.901 for object-oriented programming
(OOP). The period of experience in using the structured me-
thods ranged from less than one month to three hundred mon-

ths for structured analysis and design (SAD), and from less
than one month to three hundred twelve months for struc-
tured programming (SP}. The median values of these exper-
ience periods, were both one hundred twelve months. The
period of experience in using object orientation ranged from
less than one month to ninety -seven months for both QOAD
and OOP. The median values of these experience periods
were both six months. Based on these median values, two-
by-two factorial designs for OOAD and OOP can be set
forth. The summary of the research variables is shown in
<Table 1>.

{Table 1> The Operationalization of Research Variables

Research Previous Item Type . ,
Variables Measure | (Number of Items) Cronbach's @
AS'point | OOAD : 0.868
Ease of Use {4,9,10] Likert Scale
(6 Items) OOP : 0,901
Amount of Metric
Experience in Using 7 (Unit : Number
Structured Methods of Months)
Expedenieoin Metric
Using Object i (lg}’tﬁgmt)’” .
Orientation
4, Results

The results to research question are obtained and showed
knowledge interaction of the both OOA and OOD. The mean
of ease of use (EOU) and number of subjects for OOAD are
shown in (Figure 3).

High Conservative Expert
EOU : 34 EOU : 3.07
Experience in (26) (24)
Analysis and
Design (SAD) Novice Radical
EOU : 304 EOU : 357
Low amn (30)
Low High

Experience in Using Object-Oriented Analysis
and Design (OOAD)
() the number of subjectes

(Figure 3) The Ease of Use (FOU) of OOAD

An ANOVA for EOU of OOAD showed both main and
interaction effects : the effect of the experience period of us-
ing SAD (F =4.219, p <0.05), the effect of the experience
period of using OOAD (F =3.595, p < 0.10), and the inter
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action effect of both (F = 3.386, p < 0.10). When a strict cri-
terion (= 0.05) is applied, the effect of SAD is significant .
That means that the previous experience in using SAD in-
fluences EOU more than the other experience does, The sig-
nificantly no difference between Conservative and Expert (F
=0.02), and the significant difference between Novice and
Radical (F = 6.96, p < 0.01) were caused by the high experi-
ence in using SAD. The more the groups, such as Conserva-
tive and Expert, were exposed to using SAD, the less the
groups had learning effects in using OOAD. Two contrast
groups, Conservative and Radical, differed significantly as
expected (t=-352, p<001). Thus the statistical analyses
supported a visual effect of a graph in (Figure 4).

Fase of Use
(Max. : 5)

357

304

Low Experience in
Using QOP

Low High
Experience in Using Structured Analvsis and Design (SAD)

(Figure 4) The Interaction Effect between SAD and O0AD

The mean of EOU and number of subjects for QOOP is sho~
wn in (Figure 5).

High Conservative Expert
EQU : 272 ECU : 302
Experience in 2n (22)
Using Structured
Programming (SP) Novice Radical
EOQU : 308 EQU @376
Low (18) (29)
Low High

Experience in Using Object-Oriented Analysis
and Design (OOAD)
( )t the number of subjectes

(Figure 5) The Ease of Use (EOU) of 0OP

An ANOVA for EOU of OOP showed not the interaction
effect but the significant main effects : the effect of the ex~
perience period of using SP (F = 17567, p < 0.001), the effect
of the experience period of using OOP (F =12.408, p < 0.001),
and the interaction effect of both (F = 1.946). This demons-
trated the effect of knowledge interference. The difference

between Conservative and Novice (F = 3,35, p < 0.10) and the
difference between Expert and Radical (F = 16.16, p < 0.001)
imply that the more a person has experience in using SP,
the less he or she is relatively comfortable in using OOP.
The partial learning effect in using QOP is also shown : the
difference between Conservative and Expert (F = 2.50) and
the difference between Novice and Radical (F=11.86, p<
0.001). Two contrast groups, Conservative and Radical, dif-
fer signiﬁcantly as expected (t = -5.91, p <0.001). Thus the
statistical’ analyses supported a visual effect of a graph in
(Figure 6).

! High Experience in
¥ L
Ease of Use N Using GOF
{Max. : 5) b

Low Experience in
Using OOP

High

Experience in Using Structured Programming (SP)

(Figure 6) The Interaction Effect between SP and OOP

The summary of results are as follows on the <Table 1>
and <Table 2>.

(Table 1> Result of Research Question

Research Question TEST Result
EOU of QOAD ANOVA | Main & Interaction | support
Experience SAD | ANOVA [ F=4219 (9%) support(* ")
Experience OOAD | ANOVA | F =359 (90%) support
Interaction effect ANOVA | F =338 (90%) support
EOU of O0OP ANOVA | Interaction not support

ANOVA | Main support( ™" )
Experience SP ANOVA | F =17567(99%) support( ™)
Experience O0P | ANOVA | F = 12.406(99%) support( ")
Interaction effect ANOVA |F=1946 not support

* significant

(Table 2> Comparison of two quasi-experimental design

Method | Two-quasi-experiments

SAD Conservative and Expert [F =002 |no difference | not support
Novice and Radicaj F=696 |difference support

SP Conservative and Novice | F=3.35 | difference support
Expert and Radical F = 16.16 | difference support

Conservative and Expert | F = 250 | difference support
Novice and Radical F = 11.86 | difference support
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5. Conclusions

From a two—factorial quasi—-experimental design, the kno~
wledge interference of the structured methods with ohject
orientation is empirically tested in industry- settings. EOU
from Technology Acceptance Model is one of tiwo variables
that can influence technology adoption. The evidence that
previous experience using the structured methods influences
EOU with object orientation suggests two possible training
methods for systems professionals to gain maximum lear-
ning effects : ( 1) one method for persens having much expe-
rience in using the structured methods and (2) another one
for persons having little experience in using the structured
methods. If experienced programmers tend to organize their
logic along the lines of functional relations [3], the way of
thinking basically differs from that of object orientation. For
example, many contrast examples may help experienced st-
ructured programmers to understand object orientation. How
to reduce the knowledge interference of the structured me-
thods with object orientation will be critical to future adop-
tion of object orientation. The existence of the knowledge
interaction on research findings may suggest more effective
training method for object orientation. The next stage of this
research is to conduct a similar study across different cul-
tures. Such a study will provide a valuable basis for mana-
ging information technologies of global organizations. Seve-
ral research limitations are imposed on this research, While
the subjects are chosen to ensure variety, the participating
subjects are confined to the one organization in the mid-west
area. Nationwide data may increase external validity of the
study.
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