Introduction to Structural Equation Modeling:
Implications for Human-System Interactions

7 Laura Castro-Schilo, Ph.D.
.’mp Sr. Research Statistician Developer

§SaS JMP Division, SAS Institute

Copyright © SAS Institute Inc. All rights reserved



National Research Council.
(2007). Human-system

integration in the system
development process: A new look.
National Academies Press.

“System designers, like people in general, can
be subject to an “over-confidence” bias,
focusing on the potential benefits of new
technology while failing to anticipate the
complex interactions and new problems that
may emerge (Feltovich et al., 2004).

... There is an urgent need for improved HSI
methods and tools that will enable system
designers to anticipate and head off potential
problems earlier in the design process (Woods,
2002).”
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OVERVIEW

Introduction

e What is SEM?
e Connections with

 Factor analysis (not PCA)

* Regression analysis

e Path diagrams
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Hands on Examples

 Data: COVID-19 Threats

* Model specification and
interpretation

* Answer specific questions
* Confirmatory factor analysis
* Path analysis

* Wrap up: HSI Examples
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What is SEM?

Factor Regression
Analysis Analysis

Structural
Equation
Modeling
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SEM is a General Framework

Numerous models
can be fit in SEM

Multiple regression

Simultaneous
equation models

Growth curve
models
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Path analysis
ANOVA, ANCOVA

Confirmatory
factor analysis

Time series models
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Unobservables in Human-Systems
Interactions Research

Perceived Perforrance
Satistaction
Quality
Trust

Mental Weorklozel
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SEMs as Path Diagrams
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SEMs as Path Diagrams

/2\

Constant

SEM Path Diagram Elements

Observed
variable

Variance or
Covariance

N

Latent

Variable

Regression or

Loading

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

D
ﬁ, STATISTICAL DISCOVERY
! FROM SAS



Principal Components Analysis Factor Analysis

Latent
Variable

Principal
Component

Variance due to what one
intended to measure

Other sources of variance, ]f
including measurement error

Measured Variables
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Why Use SEM?
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* Unobserved variables
* Account for measurement error
* Sequential relations between variables (observed/unobserved)
* Missing data
e Test a theory about variable relations %
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SEM Terminology

Manifest variables:

Latent variables:
Unobserved causal

Endogenous variables:
Have variables predicting them

variables
Measured/observed I
variables 1.‘%‘3 R
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LV Indicators: Uniqueness:

Variables caused by
unobserved variables
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SEM Analysis

Shift in focus

Multivariate analysis of covariance structures (and means)

Data
Variances and covariances (and means)

Residuals
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| p» SEM: Threats --> Well-Being
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SEM Inner Workings

Depicts a model that implies a

SEM Path Diagram
covariance structure

oz(| x oz(| v

o (| W

This model implies non-zero

w X Y
W o2 . .
Model-implied Ow variances and zero covariances
covariance X 0.00 O-XZ’
2
Y 0.00 0.00 Oy
W X Y Model Estimates
2
imation tri oy = 1.32
Sample W 1.32 Model estimation tries to match w
covariance X 0.61 1.40 the data as close as possible o')% =140
o2 =114

Y 0.53 0.74 1.14

Differences of what the model implied

W X Y
Difference W 0.00 and what the data said are summarized
(residuals) X 0.61 0.00 to produce many indices of model fit

rved.

Y 0.53 0.74 .0.00
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SEM Inner Workings

Path diagram
depicts a model

IMPLES

Expected
covariance
structure
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OMpare:

Residuals to
assess fit

Sample
covariance



O O O
Path Tracing Rules X

Sewa" Wright (1920) Go Back, Turn Around, Go Forward

Obtain expected moments from a path diagram
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Path Tracing Rules

Sewa" Wright (1920) Go Back, Turn Around, Go Forward

Obtain expected moments from a path diagram

Rules
Variances 1. We canonly leave
Leave and come back to the same variable. . through a double-
Multiply H .
eaded arrow or “going
Covariances Paths along the way back” on an arrow
Leave and arrive to another variable. 2. You can only turn once
Sum _ (no limit on
*Means omitted today All p055|ble ways backward/forward)
3. Turn around through
double-headed arrows
4. You only arrive through

Copyright © SAS Institute Inc. All rights reserved.
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Path Tracing Rules

X
S
o
Model-Implied
Variance-Covariance X Y

Matrix
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https://pollev.com/lauracastros462

Data for Examples
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Measuring Realistic and Symbolic Threats of COVID-19 and Their
Unique Impacts on Well-Being and Adherence to Public Health

Behaviors
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Accessing resources off campus can be a Abstract

COVID-19 threatens lives, livelihoods, and civic institutions. Although restrictive g :
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Z 4 SAGE Publishing ¢ y X X X . .
further sever our connections to people and institutions that affirm our identities

Ful Aicle studies (N = 1,195) validated a brief 10-item COVID-19 Threat Scale that assess Th re at S Of COVI D_19

realistic threats to physical or financial safety and (2) symbolic threats to one’s

Content List ~ sociocultural identity.| Studies reveal that both realistic and symbolic threats pred I t W I | B .
distress and lower well-being and demonstrate convergent validity with other me l I l p a C e = e I n g

Abstract

Open EPUB ’

challenge. Lean Library can solve it

of threat sensitivity. Importantly, the two kinds of threats diverge in their relations

Study 1 4
) restrictive public health behaviors: Realistic threat predicted greater self-reported a n d P u b | I C H e a It h

Method . )
adherence, whereas symbolic threat predicted /ess self-reported adherence to s

Rl disconnection behaviors. Symbolic threat also predicted using creative ways to 3 B h °
Supplemental Material identity even in isolation. Our findings highlight how social psychological theory C e aVI O rs

leveraged to understand and predict people’s behavior in pandemics

— . D
==) Figures & Tables jﬁ,p STATISTICAL DISCOVERY
2 FROM SAS

Copyright © SAS Institute Inc. All rights reserved.



Integrated COVID-19 Threat Scale

The integrated COVID-19 threat scale has 10 items (random order). Five items assess perceived
realistic threats of the COVID-19 pandemic. Five items assess perceived symbolic threats of
the COVID-19 pandemic.

Preamble: On March 11th, 2020 the World Health Organization officially declared the COVID-
19, a viral disease that has swept the globe, a pandemic. How much of a threat, if any, is the
coronavirus outbreak for ...

Not a threat Minor threat Moderate threat Major threat
1 2 3 4
T

*  Your personal health

* The health of the U.S. population as a whole
Realistic Thr

*  Your personal financial safety — Realistic eat

* TheU.S. economy

* Day-to-day life in your local community

__/
T
¢ What it means to be American
¢ American values and traditions
* Therights and freedoms of the U.S. population as a whole ——— Symbolic Threat
* American democracy
¢ The maintenance of law and order in America jmp STATISTICAL DISCOVERY
, FROM SAS
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Using SEM to Answer Specific Questions

* Exploratory 1. How do we measure perceptions of COVID-19

factor analysis 5
* Confirmatory th reats:

factor analysis

* Simple regression
* Multiple regression

* Assessing * Two types of threat * Path analysis
measurement (multivariate
2. Do perceptions of COVID-19 threats predict IR FEgRessien)

* Well-being markers

* Public health behaviors

* Equality
constraints

» Model 3. Are effects of each type of threat on outcomes equal?

comparisons
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SEM Software

R Packages
lavaan
sem
MIIVsem
openMx

SAS
PROC CALIS
JMP Pro

And many more!
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journal homepage: www.elsevier.com/locate/tre

Using|structural equation modeling to predict cabin safety outcomes
among Taiwanese airlines

Li-Hua Kao®, Margaret Stewart®, Kai-Hui Lee

 College of Business, Chung Yuan Christian University, Chungli, Taiwan
® Business TAFE School, RMIT University, Melbourne 3000, Australia
€ Cabin Crew Division, China Airlines, No. 3, Alley 123, Lane 405, Tung Hwa N. Rd., Taipei, Taiwan, ROC

ARTICLE INFO ABSTRACT

Keywords: The aim of the study was to ine the rel hip b safety culture (e.g. mana;
Flight attendant ment commitment, various work environment factors) and flight attendant safety
Cabin crew mance (eg. rule ¢ iance, c i and participation, accid
Cabin safety

Safety culture investigation, injury incidence). A comprehensive questionnaire was derived from
Safety climate Lougl'!borol_lgh University ‘:Safe(y Climal_e éssessn}ent Toolkit"_ and several similar su
Structural equation modelling Addi c .‘ items were dq : d ft_wr an alrlme_cabm Ylgrk envu’onmgnL The qu.estlo
was distributed to four major Taiwanese national airlines and achieved a valid
rate of 84.65%. Structural equation modeling was used to test a hypothesized m
cerning safety culture and cabin safety performance. A variety of fit indices
the overall model fit but not all of the paths in the model were statistically
The findings show that safety culture was a predictor of cabin safety outcome:
indicated that high management commitment was significantly related to hi;
ber participation, and that safe cabin work environment was significantly
ber’s individual behavi . the findings showed no relati
management commitment and injury incidence which means injury incif
be predicted by management commitment.

© 2008 Elsevier Lt

1. Introduction

The primary job of flight attendants is to ensure that all safety regulations are followed as well as make flights comfort-
able and enjoyable for passengers. Flight Safety Foundation - Taiwan (FSF - Taiwan) collects statistics on Taiwan national
airlines cabin abnormal events and cabin personnel injury rates. From 2001 to 2005 it was reported that 269 persons were
injured in a total of 4954 events. In 2005, almost two persons were injured every week. The study also pointed out that Tai-
wan national airlines cabin abnormal events continued to increase at a rapid rate. The USA Federal Aviation Administration
(FAA) and the International Air Transport Association (IATA) showed that cabin crewmembers are exposed to a notable risk
of injury compared to other air transport workers (FSF Editorial Staff, 2001; IATA, 2006). IATA’s report also quoted DuPont’s
study that safety performance for all air carrier workers in civil aviation, at least in the United States, is worse than in the
lumber or metal industries. In the aviation industry, flight attendants are among the most affected, second only in injuries
and lost workdays to ramp personnel (IATA, 2006). This paper raises the question of what can be done to improve cabin
safety.

m\

"

°!JP
L
o O/U- -

0.6

Chi-Square=359.47, df=222, P-value=0.00000, RMSEA=0.043

Fig. 1. Full structural equation model among Taiwanese airlines (N = 331). Measurement and structural ¢

with
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Original Article

|lnter—relationships between performance shaping factors|for human
reliability analysis of nuclear power plants

Jooyoung Park ¢, Wondea Jung °, Jonghyun Kim **

- of Nuclear 309 Pilmun-daero, Dong-gu, Gwangju, 501-709, Republic of Korea
'hmmd&:[nymszmmm 989-111 Daedeok-daero, Yuseong-gu, Daejeon, 34057, Republic of Korea

AN

ARTICLE INFO ABSTRACT

Article history: Performance shaping factors (PSFs) in a human reliability analysis (HRA) are one that

Received 27 January 2019 human performance in a task. Most currently applicable HRA methods for nudear power pl
Received in revised form use PSFs to highlight human error contributors and to adjust basic human error probabilities (
1 July m’f 2010 assume nominal conditions of NPPs. Thus far, the effects of PSFs have been treated indepen
:m m{;:yt 5 July 2019 Howcvcr many studies in the fields of psychology and I\uman factors revealed that there may be
PSFs. the i PSFs nl:ed to be studied to better
e rcﬂccl their effects on operator errors. This study i i these int 1, ips using two data
Performance shaping factor sources and also suggests a context-based appmad) to treat the inter- rclauonslups between PSFs. Cor-
Human reliability analysis relation and factor analyses are o tigate the relati PSFs. The data sources
Digital main control room are event reports of unexpected reactor trips in Korea and an experiment conducted in a simulator
Inter-dependency featuring a digital control room. Thereafter, context-based approaches based on the result of factor
Inter-correlation analysis are suggested and the feasibility of the grouped PSFs being treated as a new factor to estimate
HEPs is examined using the experimental data.
© 2019 Korean Nudear Society, Published by Elsevier Korea LLC. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0[).
1. Introduction human factors to indicate that there exists inter-relationship be-

A performance shaping factor (PSF) is defined as a variable that
may affect human performance in a human reliability analysis
(HRA) [1,2]. Most currently applicable HRA methods for nuclear
power plants (NPPs) use PSFs to highlight human error contributors
and adjust basic human error probabilities (HEPs) that assume
nominal conditions in NPPs |3 4]. PSFs that are d in

tween PSFs. The term of inter-relationship comprehensively in-
cludes all the possible interactions between the states of the PSFs
and between the influences of the PSFs on human performances,
such as correlation, dependency, overlapping, or combinational
effects with the causal relations, i.e., the direction of influence. First,
Park and Jung showed that the task complexity of emergency
procedures has a relanonshlp w“.h the operator’s work-

HRA methods include experience, complexity, stress, adequacy of
procedure, human—system interface, and workload. They are also
called by different terminologies depending on the HRA methods,
such as performance influencing factors (PIFs) in Holistic Decision
Tree (HDT) [5], performance affecting factors (PAFs) in Cognitive
Reliability Assessment Technique (CREATE) [6], error producing
conditions (EPCs) in Human Error Assessment and Reduction
Method (HEART) [7], or ¢ performance itions (CPCs) in
Cognitive Reliability and Error Analysis Method (CREAM) [8].
There is sufficient evidence in the fields of psychology and

Jjonghyun kimé@chosun.ackr (J. Kim).

load in NPPs [9]. Second, the relati ience and
workload has been reported in various areas: for example, in
driving [10], aviation [11], and NPPs [12]. However, most HRA
methods treat PSFs independently, although they already recog-
nized that the PSFs undoubtedly contain some overlap and are thus
non-orthogonal [13]. If a HRA ignores the inter-relationships of
PSFs, it is possible that HEPs may be over- or under-estimated. For
example, when a complex task imposes a high workload on oper-
ators, separate consideration of the task complexity and workload
may double-count the effect of complexity and lead to the over-
estimation of HEPs or vice versa. However, most HRA methods treat
PSFs independently and generally do not consider this combined
effect of PSFs on human performance in the estimation of HEPs.
Recent interest in the inter-relationships of PSFs has been

Y.,

0.155

Available time

0223 -

-0.076
0114 .0.159
0.131

Task

0.008

Number of
Secondary
tasks per
instruction

Situation
Awareness

\0.507
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|Al-based self-service technology|in public service delivery: User experience
and influencing factors

Trust in
government

Tao Chen®, Wenshan Guo®, Xian Gao™", Zhehao Liang”

* College of Public Administration, Huazhong University of Science and Technology, Wuhan, Hubei, China
® Department of Political Science, California State University, Las Angeles, Los Angeles, CA 90032, United States of America

ARTICLE INFO ABSTRACT

Personalization

Keywords: Publk sectors are utilizing Al-based self-service technology (SST) at an accelerating rate, given its poty

Artificial intelligence p: ng work and user service costs, and relieving human wi

5“-“’5"“ technology However, there is a limited understanding of the factors influencing citizens' user experience when

.lr”" cxperience supported by Al-based SST are provided. Thus, with insights from the Consumer Value Theory, this pape

Tust in govemment explore the factors that are important to Al-based SST user experience and the conditional role of

government. The on-site SEVEy ¢ of 379 citizens in a public service center in China indicates that user ex
positively relates to i and and negatively associates with p d time spent

based self-service machines. In addition, the results suggest that citizens with more trust in governm

likely to have a pleasant experience coming from Al-based SST's personalization and aesthetics. Publis

should ensure that the Al-based SST is aesthetically appealing and should be able to personalize

the right contents to the right person at the right time. Furthermore, they should always pris

more trust from citizens to achieve a more positive user experience.

User
experience

Aesthetics

Perceived time
spent on the
SSTs

1. Introduction speed, and accurate personalization capabilities
Atkinson, 2018). In contrast, conventional SST

With the rapid development of artificial intelligence (Al), smart self- the interaction between channels and users and

service technologies (SSTs) provide unprecedented opportunities for

limits users to handle their business within a

involvement (Meuter, Ostrom, Roundtree, & Bitner, 2000). While SSTs
have been widely used in almost all service lndusmes, the integration of

hine 1 dation algorithm, and OCR ition are
integrated into the Al-based SST to provide users with 24-h self-service.
Second, Al-based SST collects and processes data based on previous
business transactions (Rijsdijk, Hultink, & Diamantopoulos, 2007). As
Al can learn by itself, the accuracy of the algorithms will increase if
more are d. Theref by using the re-
mnmmdanon algonthm, Al-hased SST contributes to a personalized,

and imp: user experis Third, Al-based SST could
provide users with more consistent, timely, and effective services with
the support of its advanced data storage capabilities, high processing

little about what influ-
are provided with Al-based

(.ampbcll & hcx 2010). However, we
ences citizens' user experience when thy

Al technologies and SSTs is an Compared with services. A knowledge gap like this could significantly prevent the
conventional SST, Al-based SST has uruque altnbut:s (Table 1). Flrﬁ quality improvement of Al-based service. At worst, it may trigger citi-
intelligent feamm like natural lang P g, face zens' service dissatisfaction, which may ultis ly impede g

from pursuing Al-innovations.

This case study thus focuses on i g factors that infl
citizens' user experience with Al-based SST. We looked at the use of Al-
based SST in the Wuhou Administrative Approval Bureau (Wuhou AAB)
in China. Starting from 2018, Wuhou AAB introduced Al-based self-
service machines in its public service center. These self-service ma-
chines integrate Al technologies, such as natural language processing,
face and fingerprint recognition, and big data analysis, to provide ci-
tizens and enterprises with 24/7 self-service consultation, self-check,
self-service handling, self-service pickup, and more. With embedded

governments to improve public services and strengthen their interac- Government agencies are utilizing Al 4n accel
tion with citizens. SSTs refer to technological interfaces that enable rate, given its potential for improving -ncy and Fig. 1. Research model
users to avail of services mostly independent of direct service employ ducing service costs, and reli an workloads (B! s .

el sttute (nc. All rights reserved.
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Why travelers|trust and accept self-driving carsl An empirical study

Huiying Du™", Ge Zhu®", Jiali Zheng”

* School of . i Befjing Science &
® College of Educarion, University of South Carolina, Columbia, SC 29208, USA

gy University, Beifing 100192, China

ARTICLE INFO ABSTRACT

The results show that 84.4% of the respondents are willing to accept
reports from mass media significantly influence people’s perception of sel
efficacy and subjective norms, and thereby people’s trust and behavior change.

Keywords: d vehicle technol is ing i i mati of Artificial
Self-driving cars and i i icati hnology. It is i “he factors affecting the
Trust X tomated vehicles. This study investigates user acceptance and the ~ use fully drives
;':;‘e:d“ driving cars). Based on Social Cognitive Theory (SCT), we develo “ance mod
S“Mmh:ymms impact of mass media on adopting self-driving cars. A survey was de: “ed, an

efficacy, and trust signifi

their i ion to use self-driving cars.

guidance to promote self-driving cars: positive media reports will significantly e:
tention to use driverless cars.

1. Introduction

Self-driving cars, which are also termed as driverless cars or au-
tonomous cars (AVs), can sense their environment and navigate without
a human operator. These cars have been deemed as one of the key in-
novations in the next technology revolution along with drones and the
Internet of Things, and they have been recognized as a key area for
future research (Kaur and Rampersad, 2018). Their implementation
relies on communication, sensing, computing and automation tech-
nology (Nara, 2013). Six levels of automation of driverless cars are
defined by the Society of Automotive Engineers (SAE, 2016). This paper
focuses on privately ed full in which the automated
driving system controls all aspects of the dynamic driving task under all

dway and envi 1 conditi

The global driverless car market is forecasted to reach $7.03 billion
by 2021 and $21 billion by 2035 (Aliababa, 2018). Many high-tech
companies are already producing high-level self-driving cars ( Madigan
etal., 2017). According to Hewitt et al. (2019), many car manufacturers
are also incorp g i d levels of aut functionality in
their vehicles and aggressively researching high-level self-driving cars.

Compared with traditional manually controlled vehicles, self-
driving cars can reduce human error-induced crashes, which account
for 93% of those in the U.S. (Xu et al., 2018). Furthermore, with better
route planning and more efficient vehicle operation, self-driving cars

can reduce road congestion and fuel emissions

Mass Media

Subjective
Norms

Kockelman, 2015). Riding in a self-driving car frees
tasks and enables him to engage in his choice of leisur
non-driving activities (Clark et al., 2016). Moreover, §
provide a means of traveling for people unable to drive
and the disabled), which can improve their mobility|
2019).

Despite its advantages, people differ in their attity
driving cars. Several researches say that most people
driving cars (Payre et al., 2014; Bazilinskyy et al, 200
2016; Kaur and Rampersad, 2018, Zhang et al., 2019),
(2018a) indicate that people consider the possibility of
hicles and regard them as a supplement to public tr:
the other hand, the public’s intention to purchase
driving cars is not high (Abraham et al., 2017), especi
who hold driving licenses. Schoettle and Sivak (2014) repol
acceptance of vehicle automation decreases as the level of

Fig. 1. Theoretical model of accepting self-driving cars.

Intention

increases, and 85.6% of licensed US drivers do not accept fully au
omous vehicles. Similarly, the AAA survey (2016) finds that 75% of
Americans are “afraid to allow an autonomous vehide to drive itself
with them in it,” and female respondents express more concern (81%).
‘This paper tries to confir two reasons why consumers reject the
idea of using self-driving cars: recognition of persons and negative re-
port bias. Self-driving cars require individuals to trust i

te Inc. All rights reserved.
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Abstract

Background: Virtual reality (VR) has several applications in the medical domain and also generates a secure environment
to carry out activities. Evaluation of the effectiveness of VR among older populations revealed positive effects of VR as a
tool to reduce risks of falls and also improve the social and emotional well-being of older adults. The decline in physical
and mental health, the loss of functional capabilities, and a weakening of social ties represent obstacles towards active
aging among older adults and indicate a need for support. Existing research focused on the effects of VR among older
populations, and its uses and benefits. Our study investigated the acceptance and use of VR by the elderly.

Methods: This pilot study was conducted on 30 older adults who voluntarily participated during March to May 2018.
Nine VR applications that promote physical activities, motivate users, and provide entertainment were chosen for this
study. Participants were asked to use any one of the applications of their choice for 15 min twice a week for 6 weeks. At
the end of 6 weeks, participants were asked to fill out a questionnaire based on the Technology Acceptance Model and a
literature review, to evaluate their acceptance of VR technology. Cronbach’s alpha reliability analysis was used to test the
internal consistency of the questionnaire items. Pearson’s product moment correlation was used to examine the validity
of the questionnaire. A linear regression and mediation analysis were utilized to identify relationships among the variables
of the questionnaire.

Results: In total, six male and 24 female participants aged 60~95 years volunteered to participate in the study. Perceived
usefulness, perceived ease of use, social norms, and perceived enjoyment were seen to have had significant effects on
the intention to use VR. Participants agreed 1o a large extent regarding the perceived usefulness, perceived enjoyment,
and their experience of using VR. Thus, VR was seen to have high acceptance among this elderly population.
Condusions: Older people have positive perceptions towards accepting and using VR to support active aging. They
perceived VR to be useful, easy to use, and an enjoyable experience, implying positive attitudes toward adopting this new
technology.

Keywords: Virtual reality, Active aging, Older people, Technology acceptance model
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Fig. 1 Research model for the study. This figure describes the research model developed for the study based on TAM and reviewed literature.
H1-H7 are hypotheses 1~7, which describe the influence of one variable on the other
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Continued use of an| interactive computer game-based visual perception|
in children with developmental delay

Hsien-Cheng Lin®, Yu-Hsien Chiu™", Yenming J. Chen‘, Yee-Pay Wuang”, Chiu-Ping Chen®,
Chih-Chung Wang’, Chien-Ling Huang', Tang-Meng Wu¥, Wen-Hsien Ho"""

Perceived ease o
use
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» of istration and Medical iung Medical University, Taiwan

< of Lagistcs | National iung First University of Science and Technology, Taiwan Learner-instructo:
“ of Therapy, iung Medical University, Taiwan

* Department of Busines Abmm 1-Shou University, Taiwan interaction

of Medical University Hospital, Taiwan
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Perceived
ARTICLE INFO ABSTRACT i i i
usefulness Satisfaction Continued use
Keywords: This study developed an i glme—hwedvisunlpa’cepdonkamlng
Game-based learning systems cation children with delay. To igate whether perceived interactivi
Perceived interactivity of lhe system, thh study developed a theoretical model of the process in which lea:
Perceived playfulness using an i game-based visual pm:epﬂon learning system.
T logy “F!Pm model tance model, which i i ease of use. and pe
Visual perception tended by i . ved 1 (ie., : " Learner-system
and then analyzing dle effeas of these ions on satisfaction and interaction
150 i th ists, medical and par

mental delay) recruited from a single medical center in Taiwan. Structural eq)
squares techniques were used to evaluate nhnonshlps within the model.
bolh perceived ease of use and d were positively

and I yst P d playful
learner-system interaction and not with learner-instructor interaction.

Perceived
playfulness

affected by perceived ease of use, i full and perceived aus,
aﬁeﬂsmnﬂnuedmollhesynemmdamommedbylhhsmdy «d by
computer game-based learning systems, special education workers, .cal professi Fig. 2. Research model.

1. Introduction

Smdxa of human-computer interaction have focused on the devd-

intrinsically motivated to play games and often lack interest or moti-
vation in their courses [4].
Studies agree that various

PP & 8

opment, impl ion, and per luation of i e are more effective for i g ledg 7 and cogr
P sys(uns and soft designed for human use [1]. H devel d to traditional learni; hes (non-gami-
computer interaction is widely idered an integral P of ﬁcanon in lmmmg) [4.8]. Issues related m computer game-based

many education and training systems at various levels of technology
access [2]. Of the many education and training syﬂems dcvelopcd in

learning systems and their applications have attracted interest in many
fields of education technology [3-7.9]. In the literature on antecedents

recent years, one of the most i ively studied is i ive

game-based learning systems, which have been developed and apphed
in many teaching-learning activities, especially for children and ado-
lescent 1 [3-7] b hild: in these age groups are

and ] of education technology adoption and use by lear-
ners, one i stream of h that has ged in the past
decade is learner acceptance of computer-based learning systems. Stu-
dies show that the key factors in user acceptance of these systems are
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Table 1. Nine indices of analysis and their reliability.

Index Chronbach’s alfa
Percieved Performance (PeP) 74
Situational Cognizance (SC) .80
Difficulty (DIFFIC) .84
Mental Effort (EFF) .86

Pilot Mental Workload (PMWL) .87
Ment. Capacity Red. (CAPAC) 77

Motivation (MOTIV) .84
= Comp.Inform. TSD (COMP TSD) .92
Comp.Inform. TI (COMP TI) .93

@

Figure 4. The final structural LISREL model of the relationships between six of the indices
and the BFRS workload scale. All effects are significant (p <.05). Adjusted Goodness of Fit
is .85 and Root Mean Square is .053.
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THANK YOU
Questions?

Resources

“Cheat-sheets” in the supplementary materials of this recorded presentation:
https://community.jmp.com/t5/Discovery-Summit-Americas-2020/ABCs-of-Structural-Equations-Models-2020-US-45MP-590/ta-p/281529

Books and article suggestions in this blog post:
https://community.jmp.com/t5/JMP-Blog/Structural-equations-models-A-favorite-amongst-those-who-use/ba-p/230334
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