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when the acceptance of GIS technology is integrated in
classroom learning. Using survey data from 94 teachers from 34
geographic and geospatial technical vocational schools,
question assumptions were formulated using the technology
acceptance model (TAM 2), with key determinants of Perceived
Usefulness (PU) and User Intention (Ul). The lack of knowledge,
skills and experience of teachers following GIS training, has
caused teachers to be slow in accepting GIS technology. These
pressures prevent teachers from reflecting on their teaching, and
ultimately result in substitution of teachers intellectual creativity
with compliance culture and contribute to the tendency of

User Intention (UI) teachers to prioritize learning experiences that they believe can

be directly applied to their own classroom situations. It is clear
that the benefits of implementing a classroom will not come alone
if the teacher is not ready and trained for the use of GIS
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1. Introduction

A study was conducted on the perspective of Technical and Vocational Education and Training
(TVET) vocational high school teachers to check the readiness of adoption (acceptance) of
Geographic Information System (GIS) technology as part of the geomatics and geospatial
engineering competency curriculum in Indonesia. This was motivated by the announcement of the
2013 curriculum changes (in 2013), including one of the changes in survey engineering and mapping
majors into geomatics techniques. The survey and mapping curriculum underwent changes and GIS
was one of the technologies included in its competency expertise. As a result, this minimal

acceptance of technology usually raises several factors that often become obstacles, such as lack
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of: hardware, software, data, time to prepare the curriculum, time for teachers to learn software
(training), support in national standards, and flexibility in structure school organization (Crechiolo,
1997; Seremet & Chalkley, 2015; Sholarin & Awange, 2015).

Engineering teachers are said to be productive teachers. There is an assumption that
engineering teachers have better access to computers than peer teachers in social science
(Wardley, 1997), whether the arguments are true or not, it is quite clear that technical classrooms
and social sciences initially access and use technology for reasons that different (Baker, 2005).
Engineering teachers are increasingly trying to model class activities in the form of scientific
investigations, fostering an environment where student data collection and analysis is common
(National Research Council, 2000). Typical laboratories and field studies in vocational engineering
schools, causing the logical development of these activities require some form of data analysis (Abd-
El-Khalick & Lederman, 2000). Instead social studies education is often trained with an emphasis in
history and lacks strong experience in research methodology and design for inquiry-oriented
instruction and produces analytical needs using GIS (Baker et al., 2015). Therefore knowing how
much geomatics and geospatial engineering teachers intend to adopt and use technology is very
important for successful GIS education practices in TVET secondary schools in Indonesia.

A number of studies have been conducted to measure the acceptance of GIS in secondary
schools. Human, organizational, and management factors can influence GIS adoption in American
public agencies (Nedovi¢-Budi¢, 1998). Teacher attitudes, curriculum requirements, school support,
and perceived effectiveness of GIS are all important for the successful adoption of GIS in American
secondary education (Kerski, 2003). In follow-up studies, Baker, Palmer and Kerski, observed that
the lack of teacher time, different skill levels among students, and the complexity of software
hampered the implementation of GIS in K-12 education (Baker, Palmer, & Kerski, 2009). In the case
of Singapore, several obstacles that prevented teachers from integrating GIS into secondary
education, such as the lack of GIS software and GIS-based resource packages and insufficient
training and GIS exposure (Yap et al.,, 2008). While GIS adoption studies in Taiwan found that
perceived usefulness and school support were important factors influencing GIS adoption for
teachers (Lay, Chen, & Chi, 2013).

This article will explore the acceptance of GIS technology through teacher training experience
and teacher compliance, as a result of the inclusion of geographic and geospatial engineering
curricula in TVET schools in Indonesia. This survey involved 94 engineering teachers from 38
secondary schools focusing on geographic and geospatial vocational education in Indonesia. The
survey results show that teacher experience using GIS technology is identified, new teachers use 1-
2-year GIS technology by 62%, 3-4 years experience at 23.9% and experience using GIS for more
than 5 years at 14.1%. The meaning of GIS acceptance for geomatics and geospatial engineering
teachers is still relatively slow, considering that the acceptance of GIS in geomatics engineering
schools has been going on since 2013. This situation was also followed by a lack of experience in

training, 32.6% of teachers had never received training, experience attend GIS training 1-2 times by
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40.2% and experience of taking GIS training 3-4 times by 27.2%. These results provide a significant
insight that the level of GIS acceptance for technical teachers in Indonesia seems slow, so this study
needs to measure the factors or determinants that will strengthen and weaken the acceptance of
GIS technology for teachers as well as what obstacles can be identified when acceptance/ GIS
adoption takes place in class. To achieve the objectives of this study, questions were formulated
according to the TAM 2 technology acceptance model. TAM has been applied to many acceptance
studies of educational technology, such as elearning adoption systems and distance learning
modules (Katsanos, Tselios, & Xenos 2012; Liu, 2013; Sahin & Shelley, 2008) and GIS adoption
(Lay, Chen, & Chi, 2013).

2. Literature Review

2.1 Integration of GIS technology in secondary education

Many people assume that once hardware and software have been purchased, the adoption of
computer technology and its effective use will follow, but this situation has not proven to be a case
in a country, including in Indonesia, as shown in the extensive literature examining factors which
affects the failure or success of information technology adoption (Rogers, 2010). Internationally,
researchers have shown that computer anxiety, a lack of perceived benefits (Venkatesh & Bala,
2008), and a lack of ease of use of information technology have led to low adoption and use of
information technology (Bodzin, 2011; Davis, 1989; Venkatesh et al., 2003; Venkatesh, 2000). These
factors have strong implications for the failure of the implementation of a technology, despite the
good and sincere intentions of government policies intended to provide technology, but this is not
enough to guarantee its use (Odedra, 1993).

Trautmann & MaKinster explained that a key component of the successful integration of
technology into science and engineering teaching is technology literacy (Trautmann & MaKinster,
2010), defined by three dimensions, namely: i) factual and conceptual knowledge of various
technologies and functions, ii) the ability to use and solve the problem of choice of technology to be
chosen, and iii) critical thinking and decision making about its appropriate use (Garmire & Pearson,
2006). Even teacher beliefs are considered as part of the success perspective on teaching and
learning (Buabeng-Andoh, 2012). According to perspective theory consists of a series of interrelated
intentions and beliefs, which guide and justify behavior (Pratt, 2002). Intention and purpose refers to
what the individual wants to achieve, while belief refers to the importance, reasonableness, and
justification of intention and behavior (Oolbekkink-Marchand, Van Driel, & Verloop, 2014). In
addition, there is also evidence to show that teacher self-efficacy towards technology integration is
a significant determinant of the use of technology in learning (Lee & Lee, 2014). This situation is
supported by the opinion that many teachers are categorized as "technophobic" about the use of
information technology, and perhaps more importantly that trust often rejects change (Blomeke et

al., 2014). The Kerski researcher concluded that teacher attitudes, curriculum requirements, school
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support, and perceived effectiveness of GIS are important for the successful adoption of GIS
technology in secondary education (Kerski, 2003). In a follow-up study Baker, Palmer and Kerski,
he observed that lack of teacher time, different skill levels among students, and software complexity
hampered the implementation of GIS in secondary education (Baker, Palmer, & Kerski, 2009).
Integrating GIS into TVET secondary education is a necessary step, but teachers who are
interested in involving their students in high-level learning using technology must also be able to
integrate technology skills with pedagogical considerations and subject matter (Trautmann &
MaKinster, 2010). Strategies for applying the GIS perspective do not have to focus on convincing
teachers about GIS advantages and value added, but also reduce the constraints in the use of GIS

as teachers' daily routines in schools (Schubert, Hohnle, & Uphues, 2012).

2.2 Adoption of GIS technology

Adoption and acceptance of GIS innovation in education usually occurs in four stages (Binko,
1989), namely: (i) awareness; (ii) understanding; (iii) guided exercises; and (iv) implementation. The
Awareness Stage, characterized as the 'What is GIS?' Phase. A teacher becomes aware of GIS,
maybe from a real-world meeting at a local government office, or in an educational environment such
as at a conference, or from a school district staff development workshop. He has a potential
relationship with the current curriculum; Mamahami stage, this is difficult, especially for geography
and social science teachers. At this stage, the teacher must solve the problem, ‘How can | teach
geospatial with GIS? '; Guided training. At this stage how teachers teach about GIS, the need to
develop pilot studies of curriculum development to investigate the usefulness of GIS; The
Implementation Phase, a special field of expertise with a variety of geospatial analysis methods that
are widely applied in academic circles and specialized fields of expertise. Stages of GIS adaptation

are described in Table 1.

Table 1. Stages of GIS adaptation (Bednarz & Ludwig, 1997)

Stage Key Questions and Indicators

1 Awareness What is GIS?
- from real-world meetings at local government offices,
- in an educational environment such as at conferences,
- from school development workshops / training.

2 Understand How can | teach with GIS?
- the teacher must overcome the problem, "How can | teach with GIS?"
- spatial analytical studies

3 Guided How do I do it with GIS?
Practice - how teachers teach about GIS
- the need for examples from curriculum development to investigate
uses.

- as an analytical tool from the results of measurements in the field.
4 Implementation How do | analyze it with GIS?
- use various methods of geospatial analysis.
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2.3 Technology Acceptance Model (TAM)

Technology Acceptance Model (TAM) is proposed by Davis, Bagozzi and Warshaw (Davis,
Bagozzi, & Warshaw, 1989). TAM theorizes that individual behavioral intentions to use the system
are determined by two beliefs: Perceived Usefulness (PU) and Perceived Ease Of Use (PEOU).
Perceived Usefulness (PU) is defined as 'the degree to which someone believes that using a system
will improve his work performance’, and Perceived Ease Of Use (PEOU) is defined as 'the degree to
which someone believes that using the system will be free of effort. TAM also theorizes that the
effects of external variables, for example: system characteristics, development processes, training,
intention to use, will be mediated by PU and PEOU. According to him again, perceived usefulness
is also influenced by perceived ease of use, because other things are considered the same, the
easier a system is used it will be more useful. Perceived Usefulness (PU) is a fundamental driver of
intention to use (Bl). Consistently TAM is able to explain the substantial proportion of variance
usually around 40% in intention and behavior using the system (Venkatesh & Speier, 1999).

Perceived 'l'
Usefullness
External Behavioral At
Variables Attitude || Intention |—»| 2™
Perceived to Use b
Ease of
Use

Figure 1. TAM theory framework (Davis, 1989)

Figure 1 show the TAM theory framework, using TAM as a starting point, TAM 2 broadens his
theory to include additional key determinants of perceived usefulness and intention to use
construction, namely to understand how these determinant effects change with increasing user
experience over time in compliance with GIS use. TAM 2 combines additional theoretical constructs
that include social influence processes (subjective norm, voluntariness, and image) and cognitive
instrumental processes (job relevance, output quality, demonstration results, and perceived ease of
use) and two moderator variables, Experience and Voluntariness (Venkatesh & Davis, 2000). The
determinants of system characteristics according to the theoretical framework and definitions of the

determinants of each variable are shown (Figure 2 and Table 2).
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Figure 2. Reception technology model 2 (TAM 2) (Venkatesh & Davis, 2000)

TAM 2 theorizes that there are three mechanisms that arise due to the influence of social
processes, namely: compliance, internalization, and identification. Compliance represents a situation
in which an individual carries out behavior to achieve certain rewards or avoid punishment (Miniard
& Cohen, 1979). Identification refers to a person's belief that doing a behavior will improve his social
status in a group as a reference source, because trusted references will make the actor have to do
it (Venkatesh & Davis, 2000). And Internalization is defined as the incorporation of trust from
reference sources into the structure of a person's belief in doing that behavior (Warshaw, 1980).

Table 2. Determinants of variables in TAM 2

Determinants Definition

Perceived Usefulness PU The extent to which a person believes that using a
system will improve his work performance (Davis,
Bagozzi, & Warshaw, 1989).

Perceived Ease of Use PEOU  The extent to which someone believes that using IT will
be free from effort (Davis, Bagozzi, & Warshaw, 1989).

Experience EXP User experience from time to time

Voluntariness VOL An individual carries out behavior to achieve certain
rewards or avoid punishment (Miniard & Cohen, 1979)

Subjective Norm SN The extent to which an individual perceives that most

people are important to him thinks he must or does not
use the system (Venkatesh & Davis, 2000).

Image IMG The extent to which an individual feels that the use of a
system / innovation will improve his status in the social
(Moore & Benbasat, 1991).

Job Relevance REL Individual perceptions regarding the extent to which the
target system applies to his work. The extent to which a
person believes that the target system is relevant to his
work (Venkatesh & Davis, 2000).

Output Quality ouT The extent to which a person believes that the system
does its job well (Venkatesh & Davis, 2000).
Result Demonstrability RES The extent to which someone believes that results use a

real, observable, and communicative system
(Moore & Benbasat, 1991).
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3. Research Methodology
3.1 Questions and significance of research

The purpose of this teacher survey study is to explore what factors have the potential and have
the effect of direct or indirect influence on the acceptance of TVET secondary school GIS technology
in Indonesia, by identifying what obstacles are found when the acceptance/ adoption of integrated
GIS technology in classroom learning. To achieve the objectives of this study, the researcher posed
the question: Do teacher behaviors intend to support acceptance (adoption and use) for themselves,
teachers, and students?, or at the purpose of only obtaining hardware and software, without
considering organizational change and cultural substance needed to support the integration of
appropriate technologies in improving student learning.

To achieve the objectives of this study, question assumptions are formulated using the
technology acceptance model (TAM 2), where additional key determinants of perceived usefulness
(PU) and user intention (BI), namely by understanding how these determinant effects will continue
to change with increasing user experience (EXP) from time to time with the target system. This study
will add empirical evidence and can be used to determine the level of stages of GIS acceptance for
secondary school geomatics and geospatial techniques, and provide solutions to reduce barriers to
the implementation of acceptance of GIS technology in TVET vocational secondary schools in
Indonesia.

The research hypothesis is formulated based on two determinants, namely the influence of
social processes (H1 to H6) and the influence of cognitive instrument processes (H7 to H13).

H1: Subjective Norms (SN) will have a direct influence on user intentions (Bl);

H2: Subjective Norms (SN) that are moderated by the experience of using the system
(EXP) will have an effect on the user's intentions (Bl);

H3: Subjective Norms (SN) that are moderated by volunteerism (VOL) will have a direct influence
on user intentions (Bl);

H4 :  Subjective Norms (SN) will have a direct influence on perceived usefulness (PU) ;

H5: Subjective Norms (SN) will have a direct effect on Image (IMG);

H6: (IMG) will have a direct influence on perceived usefulness (PU);

H7: The relevance of the work (REL) will have a direct effect on perceived usefulness
(PU);

H8: The relevance of work (REL) which is moderated by quality of results (OUT) has an effect of
influence on perceived usefulness (PU);

H9 : The results shown (RES) will have a direct influence on perceived usefulness (PU);

H10: The perceived ease (PEOU) will have a direct effect on perceived usefulness (PU);

H11: Moderated experience (PEOU) experience (EXP) has an effect of influence on perceived
usefulness (PU);

H12: The perceived ease (PEOU) will have the effect of a direct influence on user intentions

(BI);
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H13: The perceived usefulness (PU) will have a direct influence on user intentions (BI);
H14: The user intention (BI) will have the effect of directly influencing user behavior (USE).

3.2 Population

The study population was all geomatics and geospatial engineering teachers from 63 TVET
vocational secondary schools in Indonesia; This number includes all public and private vocational
secondary schools in the country. Of the 63 schools, 59 are state vocational high schools and 4
private vocational secondary schools are spread in 30 provinces of 34 provinces in Indonesia. The
tracked respondents were geomatics and geospatial teachers involved in teaching using GIS (see
Table 3). This means that respondents have the same qualifications and equal opportunities
because they are considered to have adopted GIS as part of the expertise competency curriculum
that has been in school since the enactment of the 2013 curriculum. tracked for a period of one
month. Deliveries are done repeatedly (ten times on average), this is because the teacher is still
slow in responding to research interests. Finally, 94 respondents returned from a total of 134
guestionnaires distributed, and all respondents deserved to be studied.

Table 3. Data on geomatics and geospatial engineering vocational schools in Indonesia (Direktorat

PSMK, 2017)
Expertise Program Number of Number of Teachers
Vocational Schools
Public Private Public Private
Geomatics and Geospatial Engineering 59 4 896 33
Total 63 929

3.3 Research materials

This research uses quantitative descriptive analysis surveys with respondents' answers as the
key to building a causal relationship between the variables that influence it (De Vaus, 2013). Based
on previous research and TAM 2 proposed by Venkatesh and Davis, this study applies TAM 2 which
focuses on exploring teacher intentions and behavior in using GIS technology (Venkatesh & Davis,
2000). All variables were analyzed using structural equation modeling techniques SEM-PLS
(Structural Equation Modeling-Partial Least Square).

Although TAM applies to various technologies, TAM construction must be expanded by
including additional factors. Additional factors depend on the target technology, user, and context
(Shyu & Huang, 2011). Consistent with the construction of TAM, most of the sample instruments
were adopted like the questions in TAM 2, only a few changes such as the use of the word ‘work’
became 'teaching'. Except for rewriting and adding TAM questions to capture perceived aspects of
usability, namely by adding questions "I need this system in my teaching”. The inclusion of this
guestion is because GIS technology has been adopted and has become an expertise competency

in the geomatics and geospatial engineering secondary school curriculum.
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3.4 Research procedure

We use Partial Least Squares (PLS), a component-based structural equation modeling
technique, to analyze our data. SmartPLS version 3, is used to analyze data. PLS has minimal limits
in terms of distribution assumptions and sample size (Chin, Marcolin, & Newsted, 2003). When
analyzing data, we follow the guidelines specified (Chin, Marcolin, & Newsted, 2003). All
constructions are modeled using reflective indicators. Experience is coded as ordinal and voluntary
variables considered compliance / compulsory users, considering all geomatics teachers must use
GIS technology in accordance with curriculum changes (Venkatesh & Davis, 2000; Venkatesh et al.,
2003). When conducting an analysis we intend to focus variables on the indicator level (outer model)
before creating the term interaction between variables (inner model) (Aiken, West, & Reno, 1991,
Chin, Marcolin, & Newsted, 2003). Centering variables help limit the potential for multicollinearity, as
evidenced by low inflation variation factors (VIFs) for all constructs in the model. Next we conducted
a sample bootstrapping method (500 times) which was chosen randomly to test the interaction
relationship between latent variables.

The analysis of the PLS model that we use is PLS Path Modeling. All variables and indicators
that have been scored we enter into the SmartPLS program version.3, as many as 94 samples and
42 indicators detected and no data missing. Next, we construct the relationship between variables
according to TAM 2's recommendations to test the outer model (the relationship between variables
and indicators built) and proceed with the inner model test (coefficient of relationship between
exogenous variables and endogenous variables). All indicators tested are reflective, namely the
direction of causality from latent variables to indicators, between indicators are expected to correlate
with each other (instruments must have consistency reliability). Eliminating / removing indicators that
do not meet the requirements, will not change the meaning and meaning of the measured variables,
and measurement errors (error) at the indicator level (Haenlein & Kaplan, 2004). There are as many
as 16 loading value indicators that do not meet the requirements and then each of these indicators
is removed / removed. Then the second validity test is done again, and the results show that all
indicators have AVE values> 0.50, which means all indicators are statistically significant and support

the construct of latent variables (see Table 4).

112



invotec XVI:2 (2020) 104-120

Table 4. Construct reliability and validity value

Test 2
Variable  Cronbach’s Composite Average Variance VAVE
Alpha Reliability Extracted (AVE)

BI 1,000 1,000 1,000 1,000
EXP 0,756 0,859 0,672 0,785
IMG 1,000 1,000 1,000 1,000
ouT 0,804 0,909 0,833 0,864
PEOU 1,000 1,000 1,000 1,000
PU 0,910 0,928 0,621 0,921
REL 1,000 1,000 1,000 1,000
RES 0,715 0,875 0,778 0,817
SN 0,781 0,901 0,820 0,881
USE 1,000 1,000 1,000 1,000
VOL 1,000 1,000 1,000 1,000

Data that has fulfilled the convergent validity test requirements, followed by a discriminant test,
namely whether the construct has adequate discriminant. By comparing the value of AVE with VAVE,
if the value of VAVE for each construct is greater then it is said that it has good discriminant validity
(Venkatesh & Davis, 1996). At this stage the VAVE value of all indicators and moderation is higher
than the AVE value, so all variable indicators meet the discriminant test requirements (see table 4).
Next to assess whether an indicator is truly trustworthy in measuring the construct, a composite
reliability test or a reliability construct test is carried out. Reliability testing is done by looking at the
composite reliability value of the indicator block that measures the construct. The results show that
all constructs have a strong composite reliability value of> 0.7 (Chinn, 1998). Reliability testing also
shows all cronbach's alpha value variables> 0.6 (Sayyida & Anekawati, 2012).

After the estimated model meets the Outer Model criteria, the next structural model is tested
(Inner Model). Inner Model is done to examine the relationship between latent constructs (exogenous
variables with endogenous variables). The value of R Square is the coefficient of determination in
endogenous constructs. The value of R Square: equal to 0.67 is identified as having a strong
relationship; 0.33 has a moderate / predictor relationship; and 0.19 have a weak relationship (Chinn,
1998). From the results of testing the relationship of latent constructs (see Table 5), the value of R
Square which has a strong constructive relationship is: the Perceived Usefulness (PU) variable of
0.607 which means that PU is able to explain the relationship of the variable (60.7%). Followed by a
moderate relationship namely Job Relevance variable (REL) of 0.454, which means that REL is able
to explain the relationship of the variable (45.4%), the Perceived Ease Of Use (PEOU) variable of
0.231 means that the PEOU is able to explain the variable relationship (23.1%), and the Behavior
Intention to Use (BI) variable is 0.218, meaning that Bl is able to explain the relationship of the
variable (21.8%) and the rest is explained by other variables. The last variable that has a weak
relationship occurs at SN (0.178); IMG (0.030) and USE (0.020). This situation is consistent with the

findings Venkatesh and Davis, where PU is a fundamental driver of intention to use, consistently
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explaining a substantial proportion of variance (usually around 56.8%) in usage intentions and
system-using behavior, but not for PEOU which is only able to explain the substantial proportion of
the variance of 23.1% (Venkatesh & Davis, 2000).

Table 5. R Square

Variable R Square  Construct Relations
Behavior Intention to Use BI 0,218 Moderate
Image IMG 0,030 Weak
Perceived Ease of Use PEOU 0,231 Moderate
Perceived Usefulness PU 0,607 Strong
Subjective Norm SN 0,178 Weak
Job Relevance REL 0,454 Moderate
Use Behavioral USE 0,020 Weak

4. Findings
4.1 Hypothesis results

Next we do hypothesis testing with Estimate for Path Coefficients, which is to test the value of
path coefficients or the relationship / influence that occurs between latent constructs. Hypothesis
testing is done by looking at t-statistics and original sample values. The t-statistic value shows the
construct significance, while the original sample value shows the nature of the relationship between
constructs (positive or negative), which is done by the Resampling Bootstrapping procedure (1000).
The relationship will be significant if the t-statistic is greater than t-table (significant t-table 5% =

1.96). The estimate value for variable path coefficients can be seen in Table 6.

Table 6. Estimate value for variable path coefficients

Construct Relationship Original T Statistics P-value Information
Hypothesis Sample (O) (O/STDEV)
H1I SN — BI 0,14 1,061 0,121 Rejected
H2 SN — Bl :EXP 0,31 3,747 0,000 Accepted
H3 SN — BI :VOL 0,28 2,849 0,005 Accepted
H4 SN — PU 0,13 2,079 0,046 Accepted
H5 SN — IMG -0,17 1,586 0,467 Rejected
H6 IMG—> PU -0,09 1,100 0,076 Rejected
H7 REL— PU 0,26 2,622 0,001 Accepted
H8 REL —» PU :0UT 0,67 8,870 0,000 Accepted
H9 RES— PU 0,50 5,620 0,000 Accepted
H10 PEOU — PU 0,11 1,433 0,944 Rejected
H11 PEOU- PU : EXP 0,48 6,393 0,000 Accepted
H12 PEOU — BI 0,01 0,076 0,440 Rejected
H13 PU — BI 0,14 1,051 0,274 Rejected
H14 Bl — USE 0,14 1,441 0,169 Rejected
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The results of a significant hypothesis test through the relationship of social influence

processes are:

H2:

H3:

H4:

The indirect relationship of subjective Norm (SN) which is moderated by experience
(EXP) of the teacher has a significant influence on teacher intention (BI) to use GIS
technology (0.31);

Indirect relationship of subjective norms (SN) which is moderated by compliance/
obligation, has a significant influence on teacher intention (BI) to use GIS technology (0.28)
A significant direct relationship occurs between subjective norms (SN) for perceived
usefulness (PU) by the teacher of 0.13.

Of Use (PEOU)

[ Perceived Ease ] Technology Acceptonce Model (TAM)

Result
Demonstrability
(RES)

Note: Numeric numbers are path coefficients, * t -statistic > 1.96, p <0.05;

o

Figure 3. Result of a significant hypothesis test

While the results of a significant hypothesis test through the relationship of the process of

cognitive instruments are:

H7:

H8:

H9:

H11:

The relevance of work (REL) has the effect of a direct effect on perceived usefulness
(PU) by the teacher of 0.26;

The relevance of work (REL) moderated by the quality of output (OUT) has an indirect effect
on perceived usefulness (PU) of 0.67;

The results of using the system (RES) have a direct effect on perceived usefulness of 0.50;

Moderated user experience (PEOU) experience (EXP) has an effect on effect on perceived
usefulness (PU) of 0.48.

4.2 Summary of results

Including influencing social processes (subjective norms, obedience, and image) and cognitive

instrumental processes (job relevance, output quality, ability of the results shown, and perceptions

of ease of use), TAM 2 provides a detailed account of the main strengths that underlie perceived
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and capable uses explain the relationship of 26% to 67% of each variance to the user perceived
usefulness. In addition, TAM 2 shows that subjective norms have a significant direct effect on usage
intention and perceived benefits, on perceptions of system use for compliance / mandatory users
(28%). The influence of subjective norms erodes (13%), along with the implementation, when
teachers know more about the strengths and weaknesses of the system through direct experience
(31%), causing the process of 'internalization' of the teacher's subjective norms to subside. Whereas
in the identification process, where the teacher uses the system to obtain status and influence in the
work group and their work performance increases is inconsistent because the effect of the effect is
not significant, both in the relationship of subjective norms to image (-0.17), as well as relationship
image for perceived usefulness (-0.08).

The effects of cognitive instrumental processes are also consistent with TAM 2. An interesting
finding appears is the interactive influence between job relevance and quality of results in
determining perceived usefulness (67%). This implies that the assessment of the usefulness of the
GIS system is influenced by individual cognitive matching of the purpose of the work with the
consequences of using the system (job relevance), and the importance of proportional quality of
results to be greater with the relevance of the system work. Although the interaction was not explicitly
explained in the relationship of ease of use because the interaction effect on usability and intention
to use was not significant (11% and 14%). This is in accordance with the teacher's answer "l feel the
system is easy to use" as many as 80% of teachers said they did not agree, this explained the task
characteristics and characteristics of GIS technology was not easy for teachers, and 59.8% of
teachers said there was a need for ongoing training. The perceived ease of use after cognitive
instrumental processes from time to time through experience significantly affects the usefulness of
the system (48%), so the ability of the results shown by the system has a positive effect on perceived
usefulness (50%). Unlike the process of social influence, the effect of cognitive instrumental

processes still has significance as the use of gaining experience over time.

5. Conclusion

Since the implementation of the GIS curriculum six years ago (2013), researchers refer to the
level / stage of adaptation of GIS technology acceptance for geomatics engineering teachers in
Indonesia only in the "awareness" stage, with the question "What is GIS?". These results are based
on the influence of the social process identifying teachers as adopters of GIS technology still based
on the process of compliance / obligation and internalization. Compliance represents a situation in
which an individual performs a behavior to achieve certain rewards or avoids punishment, and
Internalization is defined as a combination of trustworthiness in the structure of one's beliefs. The
lack of experience in training, as many as 32.6% of teachers have never received any training at all,
and (40.2%) have only participated in one training session, causing teachers to be slow in accepting

GIS technology. These pressures prevent teachers from reflecting on their teachings, and ultimately
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result in substitution of teachers' intellectual creativity with a culture of compliance (Groundwater-
Smith & Mockler, 2009) and contribute to the tendency of teachers to prioritize learning experiences
that they believe can be directly applied in their own class situations (McRae et al., 2001). It seems
clear that the benefits of implementing a classroom will not come alone if the teacher is not ready

and trained for the use of geospatial technology (GIS).
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