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Abstract. Two public organizations in early childhood education adopted a
simple mobile system with female employees in their 50’s to replace an internal
paper based data collection system in order to improve informaguiality and
accelerate the billing and payroll process. The workers of thisrsaofhasize

the humarte-human interaction with children and parents, and perceive ICT as
time consuming nuisance leaving less time for actual child caring. Th
objective of this paper is to explore why the mobile system wasptezt,
although the odds were against it. The system acceptance antivies seem

to have a connection to information timeliness and qualitigi;ncontext.
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1 I ntroduction

Governments and municipalities are continuously creating new wapsize ICT in
their activities. In the recent years, e-government has beamaryday reality to
many citizens. E-government refers to the use of informadimh communication
technology in the public decision making and in the deliveryuliflip services [1]
The aim of e-government is to improve productiveffectivenesand citizens’ well-
being, by rethinking missions, re-engineering processes mmglementing
information technology solutions [2].

Finland is often been ranked as one of the leading countriesgoveznment
ratings (see e.g. [3[4]), but it has lost its peak position in the most recentistud
(see e.qg. [5]) Therefore the Finnish government has launched a new e-gosernm
program to regain country’s leading position. The Finnish e-government is now being
lead by the ‘National Knowledge Society Strategy 20072015°, which emphasizes the
use of technology to improve the quality of life. Particular irtgrace in the strategy
is given to measures aimed at promoting the reform of éndce sector, citizens'
well-being and the nation's and companies' competitiveness. mhef #ie Finnish e-
government is for public administration to provide secure aset-friendly online



services, such as saving trouble and expense for its custameé empowering the
citizen [6]. One of the many actors in Finnish public sector is early obddh
education (ECE), which has recently also begun to streamlineoitegses with the
use of 1. Traditionally ECE has not adopted many technologies or information
systems for other functions than administration. The worketisi sector emphasize
the humarto-human interaction with children and parents, and perceive ICTnas ti
consuming nuisance leaving less time for actual child caring.

In this paper we study the acceptance of a mobile system in daftihood
education settings in Finland. Two public organizations adopted desimpbile
system with female employeés their 50’s to replace a paper based data collection
system in order to improve information quality and acceleraethcessAlthough
the directors of early childhood education were eager engieer the process, the
actual users as well as some of their supervisors had thditsdwhether the system
would actually consume more of their time. With this kind of settiregodds were
that the system would not be accepted although the system usetvaguntary. h
fact, if a user did not want to use the system, she would tbayeit her job (one or
two actually did). After a few months of system use, a Unifiedofy of Acceptance
and Use of Technology and Technology Acceptance Model 3 basstianpnaire was
sent out to test whether the mobile system was accepted dirwat discovered that
the users used the system and managers of these useasedidhat the system was
well accepted.

The objective of this paper explore why the mobile system waspteat; although
the odds were against it. The system acceptance and incentivestesdeawe a
connection to information timeliness and quality in this context. Ecurtbre we test
whether attitude toward technology use can be used agpendent variable
explaining system acceptance when behavioral intention or actua deawpt have
to be explained.

2 Unified Theory of Acceptance and Use of Technology and
TAM3

The evaluation of system acceptance is based on Unified yl'loédkcceptance
and Use of Technology (UTAUT), which was developed by integratigint
theoretical models related to user acceptance [MAUT argues that user’s
perception of performance expectancy, effort expectancyialsatfluence and
facilitating conditions affect whether she accepts the technologly wmes it.
Performance expectancy means that if a user perceives thattimlogy increases
her performance in her work somehow (e.g. is useful, allowsoheork faster etc.)
then she would use the technology [7]. Effort expectancy meansffortlessness of
the technology, which is perception of eafaise, ability to use the technology, not
fearing the technology [7]. Social influence has also an effeatoeptance, if a user
feels that her supervisor and colleagues think that the technsihogyd be used, then
user is more likely to use it [7]. The existenceatfilitating conditions such as a user
manual or a helping colleague also affects system use [7]



Computer self-efficacy, computer anxiety and attitude towards teEmhnaise
were found to not to have effect on behavioral intent@jnQomputer self-efficacy is
defined as “judgment of one’s ability to use a technology to accomplish a specific
task”[8], where as computer anxiety means that a person is anxioosneiders
computers intimidating. Attitude (towards technology use) has heed as an
independent variable in many studies, especially after AjzdnF&hbein presented
the theory of reasoned action in 1975 [Sgveral studies have found that attitude has
a significant effect on behavioral intention (e.g. [10]). UTALAS also been used in
hundreds of academic articles, many of them concentrating ontaccepf mobile
services [11], [12] and even of information kiosks [13].

However, a Technology acceptance model 3 was presented in [28D9It
continued reorganizing of independent variables, namelyestiNg norm (social
influence in UTAUT) was a determinant of perceived usefulnesgfofpgance
expectancy in UTAUT) as well as emphasizing two variables excluded frofuD;T
namely computer self-efficacy and computer anxiety, as detents of perceived
easeof-use (effort expectancy in UTAUT). TAM3 included also several other
variables, which have been studied in connection to technologgtance. However,
there was no place for attitude towards technology use in tbeyttgince TAM3 is
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such a novel development in the field of user acceptance, itdtdseen used in
published papers.

Fig. 1. The proposed model. PE= Performance expectancy, EE= Effodtarpg, ATUT=
Attitude toward using technology, SI= Social Influence; FC=Facilgatonditions, SE=
Computer self-Efficacy, ANX=Computer anxiety.

For the purposes of this paper it was decided to combine tivesmodels. The
simple UTAUT was the basis of the model, but social influence exaected to
affect performance expectancy, as in TAM3, since it was known thasegpatives
of the organization and supervisors of the users had participaiaihing sessions or
even trained part of the users themselves. Furthermooe the crowd of users was
quite tough- femalesin their 50’s, some of them very inexperienced with technology



— it was proposed that computer self-efficacy and computer anxitsgted effort
expectancy as in TAM3. Facilitating conditions variable was not included in3TAM
but it was used in UTAUT. Since users used peer support aasvahort manuals to
gain control over system, it was proposed that facilitating conditiansl edfect also
effort expectancy.

The major modification was to include attitude toward using tecigyohsan
independent variable, since it was known that the users used Hile system, and
intended to do so also in the future. Moderators in theéetrare experience (referring
to system usage experience) and age of the user. Howexeould not test for the
moderating effect of gender or voluntariness, since all users female and the
system use was obligatory. The proposed model is showiguneFL.

3 Resear ch context

E-government may be understood broadly as the use ofmafmm and
communication technologies in governmental processes andesgrand there are
many different actors in governmental level, such as national, st&eab(1]; the
last one being the context of this paper. If Layne & Lee] [dfage model is
considered, the mobile system studied here can be positimioeiiansactional stage;
the system is designed to ease the internal transactions thaganmed by payroll
and billing systems. The system automates the former pasedbdata gathering
system and redesigrise process by excluding a few phases. The current study may
also be positioned in eGovRTD2020 framework [16] as an irdbom quality study,
focusing on generating incentives to create higher informatieditg in a timely
manner.

The mobile system was adopted in the context of early doldiieducation (ECE)
which refers to the care of children under compulsory schoel(ages 06). In
Finland, every child has a statutory subjective right to receilsicpday care and
municipalities have the obligation to organize day care accordirtetalemand.
Public day care is mostly organized in day care centers (apf@c¥ of the children)
and family childcare, which offer full day, full year service ¢bildren whose parents
are either working or studying. The main goal in day care isdmgte childrers
healthy growth, development and learning skills. Day careldladso support parents
raising their children [17], [18]Early childhood education in Finland is a well-
developed system and much appreciated by parents. Early addldéducation is
assured by public investments, and quality regulations are cleatréctly enforced.
Charges for municipal day care are based on family size anchénlvel. [19] The
charge for a municipal day care place cannot exc@dd& 2 month (in 2010).

In the focus of this study are the family day care workkr2008 there were
approximately 160 000 children in day care d&dD00 of them atteret family day
care [20]. In 2007, family day care employ®2a000 family day care workers [21]
According to the same statistic, in 2007 the Finnish social captoged 177 600
employees of which 34% employed in early childhood educationaVaege age of
family day care workers is relatively high: 47,1 years arnsl ¢alculated that 36% of



them will retire during the next ten years; therefore the faddly care workers are
the oldest occupational group in the Finnish social and health §&t}or

In recent years ICT has found its way also to early childhahdation. 1O
enables for example new working practices in day care, neffective
communication between different early childhood education actorseited huality
education.The pressure also comes from parents’ side: the use of Internet and
different e-services has also increased the demand fordldfiosis and e-services in
day care. [22]

In this case a paper-based data collection system for calculatings&tarfamily
day care workers and bills for children was considered to biabawious, slow and
including many possibilities for entry errors which would weak®ss information
quality. The paper based system was substituted with a mobile systam gmall
towns in South-West Finland. Earlier every family day care wdilked manuallya
form with arrival and departure times of each child (usually fchitdren per a
worker) she took care of during the day. These forme wigmed by parents monthly
and sent to administrative clerk who manually transferred the tinthe fmayroll and
billing system. The data entry phase took one to two weeks for one clerk’s working
time each month

This timeconsuming process was identified by directors of early childhoo
education to be a bottleneck proceShunicipality’s IT directors decided that the
process could be redesigned, although emphasizing that theridéepeisers, most
of them having a doubtful or even negative attitude towards afoymiation
technology, might not welcome the system. Another obstacle wasdhatl of the
users had a mobile phone, and those who had one, did not have a “smart phong
which was a system requirement.

Purchasing “smart phoneés for the users was realized to be an incentive which
potentially could have a crucial role in system acceptance. A wobienghone was
perceived as a status symbol, since normally only white collar veonkéh a
managerial position had one, and family day care workers didieatify themselves
as part of this group. Therefore in order to acceleratedtee gathering and improve
the service level and information quality it was decided that a “smart phone would
be purchasetb each family day care worker and they would be trained tthaseew
interface.

The interface of the mobile system was not difficult to use,itowas different
from basic SMS and call functionalities which the users were familiar wiitst. the
name of the chilchad to be sought from the list downloaded to their work mobile
phone, and either press “ok” to accept the present time as an arrival or departure time,
or enter another time by themselves. The process was to ésteeépwith each child
after thér arrival and departure. There were some teething troublésgdihe first
few months of system usage; for instance going into sunfadagtight saving) time
confused the system and users. The times were directlyrietpto the payroll and
billing system, thus eliminating the data entry phase and allowingdiménistrative
clerk to do other administrative tasks.



4 Data collection

After the mobile system had been implemented and beeseition 4-5 months, a
guestionnaire to test attitude towards using technology was seftfamily day-care
workers (29 from Town A, 45 from Town B) - that is the whptgpulation - and 44
were returned, response rate being therefore 59,5%.

The questionnaire used items from [7] with few modificationan&auestions
were inappropriate for the context, so they were replacedmdtie suitable questions
which were found or based on items used as root scalé$T#@UT. 5-point Likert
scale was used for all iterfs.

The descriptives of respondents are presented in taflle fummarize, the users
were mature women, with some or no experience in ICe d¢pe range of the
respondents was from 34 to 64, but only three were undeyedbs and 30
respondents were 50 or older. Their experience in yaday-care was great, but ICT
experience was more limited. At least 4 persons did no¢ laay experience with
mobile phones before this project and 14 respondents hadxperience with
computers or Internet. However, the majority of respotsdérad 6-10 years of
experience with mobile phones, and many over 10 years vidighite normal in
Finland.

Table 1. The descriptives of respondents.

Town A Town B
Respondents 19 25
Age (mean) 53,75 53,42
Female 100% 100%
Experience with mobile system (mean 4,4 months 5 months
Experience as family day-care work More than 10| More than 10
(mean) years years
Experience with mobile phone (mean)|  6-10 years 6-10 years
Experience with SMS (mean) 3-5 years 3-5 years
Experience with computer (mean) 3-5 years 3-5 years
Experience with the Internet (mean) 1-2 years 3-5 years

5 Results

The analysis was done with partial least squares software, Smart®L33R.The
results indicate that the mobile system adopted was welcomed wekla&lbnships
were discovered to be significant, except for the modeyaifects of experience to
effort expectancy as well as age to either effort expectancy dorpance
expectancy. The reason for the insignificancy might be that there wo great
differencesn respondents’ ages and system experience.

1 The questionnaire may be acquired via e-mail from the first author.
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Computer self-efficacy and computer anxiety as well as facilitatomgitions
were able to explain almost 70% of the variance of effortaapey, which indicates
that user’s fears towards the system and their need for assistance in using the system
affect the perception of easéuse of the system, although these constructs were
omitted from the UTAUT [7]. Effort expectancy and social influenaal talso
significant relationships with performance expectancy and explained than a
third of the variance. These results are consistent with TAM3 rdgddltsonfirming
that perception of eas#-use and supporting social environment affect the perception
of usefulness. As expected, performance expectancy, effpectncy, system
experience and age had a significant relationship with attitude dowaing
technology, and explained over 70% of the variables variafite. perception of
usefulness had a greater effect on attitude than percepticasebfeuse, which is
similar than other acceptance studies, where perceived ussfilas had a bigger
effect on behavioral intention than perceived eafsese, indicating that the
usefulness is more important than the eafsese when accepting a technology.
Furthermore system experience had a moderating effectftorpance expectancy.

Table 2. Composite reliablities (C.R.) average variance extracted (AVE) values, communalities
and redundancies for constructs (PE= Performance expectancifieE=expectancy,
ATUT= Attitude toward using technology, Sl= Social Influence; FC=Ratiihg conditions,
SE= Computer self-efficacy, ANX=Computer anxjety

Variable C.R. AVE Communality Redundancy
AGE 1.0000 1.0000 1.0000

ANX 0.9688 0.8860 0.9571

ATUT 0.9510 0.8292 0.9310 -0.0097
EE 0.9355 0.7841 0.9081 0.3482
EXP 1.0000 1.0000 1.0000

FC 0.9617 0.9263 0.9225

PE 0.9324 0.7754 0.9041 0.1944
PE*EXP 0.9444 0.8109 0.9225

SE 0.8491 0.5850 0.7807

Sl 0.8427 0.5742 0.7564

Convergent validity of the model is appropriate since all t-valfiiseosignificant
relationships are over 1.96, most of them actually are 08&62as can be seen from
Figure 2. In table 2, composite reliabilities are all overah@& AVE of each construct
is above 0.5. In table 3, the square root of AVE is greaterahgrcorrelation with
the construct. In addition the cross loadings were small betiteran. Therefore the
discriminant validity is also good.



Table 3. Latent variable correlations between constructs. Diagonal elements are thesouare
of AVE of each construct (PE= Performance expectancy, EE= Effpecéancy, ATUT=
Attitude toward using technology, SI= Social Influence; FC=Facilgationditions, SE=

Computer self-efficacy, ANX=Computer anxigty

AGE |ANX |ATUT |EE |EXP |FC |PE |PE*EXP|SE |SI
ANX -.239|.941
ATUT .071 |-522].911
EE 132 |-.767].603 |.885
EXP -.184/.438 |-.062 |-.338]1.000
FC .265 |-.562|.427 |.640 |-.233|.962
PE -.140]-.351|.768 |.516 |-.139|.233 |.880
PE * EXP|-.302|.075 |.216 |-.048|-.212|-.070|.126 [.900
SE -142|.732 |-567 |-.737|.372 |-.516|-.472|.001 .765
Sl -.251]-.101|.380 |.290 |-.025|.090 |.428 |-.011 -.049|.758

6 Discussion

The paper reports the results of a successful mobile systeeptance among a
difficult user population in e-government context. The averagewee appr. 53 year
old female who preferred human-human interaction to ICT tlaese facts proposed
problems in system acceptance. However, many studies teeied that this kind

of user usually prefers an ea®ytise system rather than useful one (e.g. [24],[7]) and
this study supports that finding.

Theoretically we argue that attitude toward using technology coultséa as a
relevant variable in technology acceptance studies. Somencksie may consider
guestions such &§ intend to use the system in the next <n> months.”, “I predict I
would use the system in the next <n> months.” and “I plan to use the system in the
next <n> months.” Humiliating and foolish, and refuse to answer these kinds of
questions, especially when they do not have choice but to asgystem, and this
may affect the response raddany studies have found that attitude is in fact relevant
variable when explaining intentions and intentions significantly affaoalbehavior
(e.g. [10]). Therefore, we should not drop out attitustenf acceptance studies, but
continue investigating its role.

As regards the contributions to practice, this paper provides swights on the
successful implementation of a mobile system to the develaperarly childhood
education and in social sector more widdlge paper also pursues to inspire directors
and developers of social sector to consider implementing B their working
environment despite the fact that the field is traditionally se€flaggard” in ICT
usage. When implementing ICT into a crowd who is new to tecgpaod do not
consider it necessary in their working practices, much attentionks fmaid to the
training and usefulness of the applications: when users have ivesetd use the
system and they are trained well, even the most improbabjgemsanight accept
new technology. In this case, the system acceptance imptbeetimeliness and
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quality of the information, which then improved e-governmentiserquality in
billing the parents.

The study has some limitations. All the results cannot be explainéde model
used in this study. We recognize several other variables tsignéicant in the
positive outcome of the above described system implementatiorexample, the
family day care workers attended training sessions where theyetk to use the
system. Family day care workers also considered recedvingbile phone from their
employee as an indication of a trust and it boosted their work confid@imee
municipality was also one of the first municipalities to implement yis¢es, so the
software company was easily reached in case of an occurred prdthlerauccessful
implementation can perhaps also be explained by some extém fact that the old
manual system was utterly poor and time consupéogany enhancement in the
process would be accepted with pleasure.

Due to its limitations, this study leaves room for futureeaesh. Future research
should examine other factors that affect implementation succhssstiidy should
contain the above mentioned factors, such as the impact of trghei@igsupport and
social environment. In fact, we have already started this sottidy,sand the results
will be published in the near future.
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