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Abstract   

 

Purpose: Productivity in the construction trade has fallen significantly behind other sectors 

of the economy. Digital assistance systems can help to improve productivity, however they 

are rarely used in most smaller construction companies. To change this, it is the scope of 

this paper to investigate acceptance factors of digital assistance systems within small 

construction companies.  

 

Design/methodology: Construction workers of five smaller German construction companies 

participated in a survey (N = 74). We conducted a generic technology acceptance model 

(GTAM) that combines two strands of research: attitude-behaviour research and the 

technology acceptance model. We analysed acceptance factors using structural equation 

modeling.  

 

Findings: Applying GTAM we show the importance of factors that lead to the formation of 

acceptance among construction workers from small building companies. We found strong 

relationships between general attitudes and beliefs. General attitudes can be described as 

the first acceptance barrier in the adoption process. Perceived usefulness was the only 

significant belief for prediction of behavioral attitude in our model.  

 

Practical implication: The GTAM is parsimonious enough to be used in smaller pilot and 

industrial projects in the construction sector. Construction companies would probably be 

more likely to achieve acceptance of digital assistance systems in construction if 

acceptance-enhancing activities started with general attitudes and later considered the 

beliefs during implementation. 

 



Originality/ value: Our empirical study aims to fill the gap that little is known so far about 

which factors promote or inhibit individual acceptance of digital assistance systems in the 

construction trade. 
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Introduction  

 

The construction industry is one of the most important branches of the economy and a 

growing economic sector. In Germany the annual turnover increased from 96.1 billion € in 

2010 to174.6 billion € in 2020, which corresponds to an increase of approx. 82% in 10 years 

(German Federal Statistical Office, 2022a). Although sales are increasing, worldwide 

productivity in the construction industry is stagnating, lagging well behind other industries (cf. 

Pekuri et al, 2011; Timmer et al., 2007). For Germany, productivity in the construction sector 

increase by only 12% between 1991 and 2021, productivity in the manufacturing sector 

increased by 79% (Kraus and Weitz, 2022). Which leads to increasing sales without 

increasing profits. The increase in requirements, e.g. in the area of building construction (fire 

protection, energy efficiency, customer requirements) are also challenges with regard to 

productivity. Innovations are therefore urgently needed. New digitization of services, digital 

technologies in construction planning, such as Building information modeling (BIM) and 

personal assistance systems probably have the potential to increase productivity.  

However, there is little evidence on the acceptance of personal based technical innovations 

in the construction industry, only initial findings on specific technologies such as acceptance 

towards the use of safety wests (Choi et al., 2017), IoT-based occupational health and safety 

solutions (Häikiö et al., 2020), Building Information Modelling (Acquah et al., 2018) or the 

use of smart glasses for workflow modelling (Metzger et al., 2016). Interrelationships of 

acceptance factors are mostly not shown, but rather descriptive statistics are reported (but 



see Son et al., 2012). In order to facilitate acceptance, it is important to show relationships 

and mechanisms of action. 

However, digital technologies also lead to completely new demands on the skilled trades, 

especially on the finishing trades. This can result in uncertainty and a low acceptance of 

innovations. In 2020, 89% of construction companies in Germany had less than 20 

employees (German Federal Statistical Office, 2022b). These smaller companies are likely 

to find it much harder to overcome reservations about digital technologies and increase 

employee acceptance. Acceptance is, however, essential in order to use these systems and 

consequently to increase productivity in the construction industry. 

This applies to all company sizes, but our empirical study focuses on small construction 

companies for which there is hardly any knowledge concerning the acceptance of digital 

assistance systems, although they represent the majority of companies.  

Therefore, it is the scope of this paper to investigate acceptance factors of digital assistance 

systems within small construction companies. Therefore, we first discuss a generic 

technology acceptance model (GTAM) as an analytical framework which unifies two strands 

of research: attitude-behavior research (e.g., Fishbein and Ajzen, 2010) and the Technology 

Acceptance Model (TAM, e.g. Davis, 1989; Venkatesh and Bala, 2008). Second, we analyse 

acceptance factors within our GTAM using structural equation modeling (SEM), before we 

discuss our results. 

 

 

Analytical Framework  

 

In order to establish new technologies in everyday life or working processes of people, it is 

crucial to adequately identify, understand and explain why some technologies are accepted 

and actually used by more or less people while others are not. Individual technology 

acceptance depends by no means just on the functionality, efficiency or effectiveness of a 

technical innovation, and these factors sometimes even play a rather small role in whether a 

technology will be accepted and used. In literature, there is a broad variety in defining the 

term of technology acceptance, which includes specific beliefs and attitudes towards specific 

technologies and technical innovations as well as individual behavioural intentions to use a 

technology and finally the actual usage behaviour. Several dozens of models have been 

proposed to explain the individual acceptance and adoption of new technologies coming 

from different scientific disciplines over the last decades (for an overview see Taherdoost, 

2018). This includes theories of diffusion of innovations (e.g., Gatignon and Robertson, 

1985; Rogers, 2003), models of consumer behaviour (e.g., Bagozzi and Lee, 1999; Richard 

and Chebat, 2016), social psychological models of the attitude-behaviour relation (e.g., 



Theory of Planned Behaviour (TPB) of Ajzen, 1985; Ajzen and Madden, 1986; Fishbein and 

Ajzen, 2010), and several models of technology acceptance, including the Motivational 

Model (Davis and Warshaw, 1992), the Technology Task Fit Model (Goodhue and 

Thompson, 1995), several versions of the Technology Acceptance Model (TAM) (Davis, 

1989; Venkatesh et al., 2003; Venkatesh and Bala, 2008), a variation called Unified Theory 

of Acceptance and Use of Technology (Venkatesh et al., 2003), as well as all kind of hybrids 

and further variations of these models, like an integration of TAM and the task technology fit 

model (Wu and Chen, 2017). 

In this paper, we propose a generic model of technology acceptance (GTAM) which unifies 

two strands of research: attitude-behaviour research (see Fishbein and Ajzen, 2010) and the 

Technology Acceptance Model (TAM), since the latter is widely used to explain all kind of 

technology usage (e.g., Acheampong et al., 2017; Fathema et al., 2015; Kim & Woo, 2016; 

Wu & Chen, 2017). The use of TAM as a predictive tool has been justified through validated 

studies in the construction industry (Son et al. 2015). 

 

In short, the TAM states that technology acceptance is driven by several individual and 

system characteristics, social influences and external conditions (see Venkatesh and Bala, 

2008). These exogenous factors lead to the two main perceived beliefs about the “ease of 

use” and “usefulness” of a specific technology, which in turn influence behavioural intentions 

and, in the end, actual use behaviour (see figure 1). 

 

 

Figure 1 

 

Technology Acceptance Model (TAM) 

 

 

Note. Technology Acceptance Model (Figure from Venkatesh & Bala, 2008, p. 276) 

 



 

The core concept of the original TAM (Davis et al., 1989) is shown in figure 1 within the 

dashed box. Over the decades, the TAM was expanded further by adding explicit external 

variables of individual differences, social and technological characteristics (TAM2, 

Venkatesh and Davis, 2000; TAM3, Venkatesh and Bala, 2008). To establish a 

parsimonious generic model, we start with the original TAM since this is still the core model 

of all versions. But obviously, the model shown later on can easily be expanded according to 

the newer versions of the TAM.  

 

On a conceptual level, the TAM is a simplified and adopted variation of the general attitude-

behaviour model “Theory of Planned Behaviour” (TPB, see Fishbein and Ajzen, 2010). The 

TPB itself is an expansion of the Theory of Reasoned Action (TRA, see Fishbein and Ajzen, 

1975, Ajzen and Fishbein, 1980). In the context of construction industry, TPB has been used 

to investigate waste behavior (Teo and Loosemore, 2001) and Building information model 

acceptance (Son et al. 2012). The core idea of both TRA and TPB is that behavioural 

intentions are affected by specific behavioural attitudes, subjectively perceived social norms, 

and perceived control of the behaviour. These three concepts themselves stem from 

behavioural, normative and control beliefs. Further, background variables including 

generalized attitudes lead to these specific beliefs (see Mayerl, 2009 for an extensive 

discussion of the TPB). Behavioral attitudes and behavioral intentions can be differentiated 

analytically in the way that an attitude is an individual, mental evaluation of a mental object 

(including physical objects as well as ideas or own behavior) (see Mayerl, 2009, pp.23ff). 

Thus, aittude towards behavior is an individual’s favorable (or unfavorable) assessment of a 

specific behavior in question (Ajzen, 1991, p.188). An intention, on the other hand, covers 

the willingness to behave in a certain way in the future, thus “how hard people are willing to 

try, of how much of an effort they are planning to exert, in order to perform behavior” (Ajzen, 

1991, p.181).  

 

 

 

 

 

 

 

 

 

 



Figure 2 

 

Theory of Planned Behavior (TPB) 

 

 
 

Note. Theory of Planned Behaviour (see Fishbein and Ajzen, 2010) 

 

Most important for our purpose, the TAM constructs “perceived usefulness” and “perceived 

ease of use” can be re-conceptualized as being specific behavioural beliefs in terms of the 

TPB (Ajzen, 2020, p.322). If we focus on the first line in TPB (figure 2) which states that 

background variables (like general attitudes) lead to behavioural beliefs, which affect specific 

behavioural attitudes, which in turn lead to intentions and finally actual behaviour, there are 

two main differences between TAM and TPB from perspective of attitude theory: Firstly, 

TAM does not include specific behavioral attitudes as a mediator between beliefs and 

intentions. And secondly, TAM does not include generalized attitudes towards the object.1 If 

we adopt this to the case of explaining the use of a new technology, this means that TAM 

does not consider a general attitude towards new technologies as well as the specific 

attitude to use a specific technology (behavioral attitude). Recently and in the same line, the 

lack of an attitudinal construct in TAM was discussed by Dwivedi et al. (2017), although they 

do not distinguish between specific and generalized attitudes. Cheng (2019) concludes that 

TPB shows higher predictive power compared to the TAM in explaning students’ intentions 

to use a wiki, but both theories were treated as opposing approaches in contrast to combing 

the strenghts of both. In the same line, Ajzen (2020, pp.322ff) discusses advantages and 

disadvantages of TAM compared to TPB. We propose to expand the TAM by including two 

major predictors coming from attitude-behaviour theory: generalized attitudes towards an 

object and specific behavioral attitudes.  

 

In a more general sense, the TPB is a specific attitude model in the tradition of hierarchical 

 
1 Subjective norms and control factors (both TPB) have been included in TAM2 and TAM3. 



attitude theory (e.g., Best and Mayerl, 2013; Eagly and Chaiken, 1998; Rokeach, 1968; 

Stern and Dietz, 1994). This strand of research states a causal chain of starting with very 

generalized and stable judgements like social values and generalized attitudes leading to 

more specific perceptions and attitudes, which in turn finally explain specific intentions and 

behaviour (see figure 3). According to this model, it is crucial to keep in mind the importance 

of the level of generalization of a concept in order to adequately evaluate its predictive 

power: the more an independent variable is a generalized judgment, i.e. coming from the 

very beginning of the causal chain, the more indirect is its effect on actual behaviour. 

However, if a person has a very negative general attitude towards new technologies, it is not 

surprising that this person will not consider this technology useful, leading to a negative 

specific attitude towards its use and eventually to a low intention to use it. 

 

Figure 3 

 

Hierarchical model of the attitude-behaviour relation 

 

 
 

 

While these hierarchical attitude-behaviour models focus on mechanisms on how general 

and specific attitudes guide behaviour (i.e. on mediator variables of the attitude-behaviour 

link), there is another long-standing tradition in attitude research searching for moderator 

variables (see Mayerl, 2009). The moderation approach deals with the question why 

attitudes sometimes lead to behavioural intentions or behaviour (and why intentions 

sometimes lead to behaviour), and sometimes not. It has been shown that there are several 

dozens of situative, interpersonal as well as intrapersonal factors which act as such 

moderator variables (see Ajzen, 2005; Eagly and Chaiken, 1993; Mayerl, 2009; Six and 

Eckes, 1996; Wicker, 1969). One of the most promising moderator theories is the concept of 

attitude strength and its special variant in terms of attitude accessibility (see Fazio, 1986, 

1990; Krosnick et al., 1993; Petty and Krosnick, 1995). According to this approach, an 



attitude is defined as the mental association between an object and its evaluation. The 

strength of an attitude then is defined as the strength of this link between object and 

evaluation. In terms of attitude accessibility, this means that strong attitudes are easily 

cognitive accessible and automatically activated when a person perceives the object. The 

activated attitude then automatically guides the subsequent information processing and 

ultimately the actual behaviour unless a person switches to a deliberative decision mode 

(see Fazio, 1990 and Mayerl, 2013 for more details). In figure 3, this moderator approach is 

visualized with dotted lines for the effects of specific attitudes and specific intentions. In 

addition, this can easily be adopted to the moderation of the impact of more generalized 

constructs, e.g. of general attitudes. 

 

 

Figure 4 

 

Concept of a Generic Technology Acceptance Model (GTAM) 

 

 
Note. This model shows the combination of TAM and the shown advances in attitude theory 

in a Generic Technology Acceptance Model (GTAM).  

 

 

Figure 4 visualizes the combination of TAM and the shown advances in attitude theory in a 

Generic Technology Acceptance Model (GTAM). For the sake of still stating a parsimonious 

model, we included several external blocks of possible additional variables like social 

influences, personality, technology experience, emotions and other exogenous variables 



which might be included when adopting the model to specific technologies. The GTAM 

explicitly states that understanding why people do or do not use new technologies needs the 

information about the overall attitude towards technologies in general. If such a generalized 

attitude is very negative, it is very hard to become this person being a user of a specific 

technical innovation. While we agree with TAM that “perceived usefulness” and “perceived 

ease of use” are important beliefs, these are by no means the only relevant beliefs which 

might affect – according to Theory of Planned Behavior – the overall behavioral attitude 

towards using the new technology. In our empirical example (see the subsequent section), 

we added a third belief “Fun of Use'', but this is just an example. When designing a research 

project, one should empirically identify modal salient beliefs in the specific scenario in order 

to include the most important beliefs (see Ajzen and Fishbein, 1980 how to identify salient 

beliefs). Further, causal relationships between behavioural beliefs, like an effect of 

“perceived ease of use” on “perceived usefulness” according to TAM, may be reasonable, 

but it could also be the opposite direction or even bi-directional. In attitude theory, it is not 

that clear how behavioural beliefs are linked to each other in a causal way. Thus, in most 

cases, the relationships between beliefs are to be modelled rather correlative than causal. 

 

Methods  

 

Participants 

 

Five smaller construction companies in Germany specialized in timber construction, interior 

fittings, and energetic refurbishment of existing buildings agreed to participate in the project. 

The number of employees at the companies was between 7 and 26 (in total N = 87).  

All employees of the five companies were given the opportunity to participate in the study. 

Inclusion criteria were working regularly in the company and receiving salary from them. A 

total of 74 construction workers agreed to complete the questionnaire. This corresponds to a 

participation rate of almost 85%. The age range of the study participants was between 16 

and 75 years (M = 40.34, SD = 12.97). Except for 6 women, the study participants were all 

men. 

 

Procedure 

 

Two weeks before the study took place, the employees were informed by their company. 

The information included roughly the purpose of the study (attitude towards innovations in 

construction) and the optional nature of the participation. On the test day, an interviewer 

visited the workers either at the place where they did their work or in an office. First, the 

employees were informed about the purpose and content of the study and could ask their 



questions. If they agreed to participate, the survey started with a short explanation of what is 

meant by technical innovations in the construction industry. Technical innovations were 

defined as digital innovations in our study. Subsequently, the questionnaires were filled out 

by the employees themselves. All in all, the interview and instruction lasted a maximum of 

one hour.  

 

Questionnaire  

 

In order to empirically test our theoretically derived Concept of a Generic Technology 

Acceptance Model (GTAM), essential factors of acceptance formation were operationalized 

by several items and a seven-point rating scale from 1 ’totally disagree’ to 7 ’totally agree’. 

Included constructs are the "Attitude towards technical innovations" (Mollenkopf et al., 2000), 

"Perceived fun while using technical innovations" (Venkatesh and Bala, 2008), "Ease of 

usage" (Venkatesh and Davis, 2000), "Perceived usefulness of technical innovations" 

(Venkatesh and Davis, 2000), "Attitude strength” (Mayerl, 2009), “Attitude towards the use of 

technical innovations" (Adaption of Mayerl, 2009) as well as the “intention to use innovation” 

(Venkatesh and Davis, 2000). Table 1 lists the GTAM constructs and the associated items. 

Other questions that were included in the questionnaire referred to socio-demographics. 

 

Table 1 

 

Item overview 

 

Construct Item 
name 

Item text 

ATT: Attitude 
towards 
technical 
innovations 

A1 I am always interested in owning the latest technical 
equipment 

A2 I am always interested in learning how to handle new or 
improved equipment 

FUN: 
Perceived fun 
while using 
technical 
innovations 

F1 I think that technical innovations in construction crafts are 
fun 

F2 I find the use of technical innovations in construction 
crafts pleasant 

F3 I enjoy using technical innovations in the construction 
craft 

EAS: Ease of 
use 

E1 I find it easy to learn how to use technical innovation in 
the construction craft 

E2 The handling of technical innovations in the construction 
craft is clear and understandable to me 



E3 I think that technical innovations in the construction craft 
are easy to use 

USE: 
Perceived 
usefulness of 
technical 
innovations 

D1 The use of technical innovations at work allows me to 
complete tasks faster 

D2 The use of technical innovations in the construction craft 
improves my work performance 

D3 I find technical innovations in the construction craft useful 
for my work 

AS: Attitude 
strength 
(Involvement) 

C1 I am very interested in reports about technical 
innovations in the construction craft 

C2 I have a strong opinion on technical innovations in the 
construction craft 

C3 I feel well informed about technical innovations 

AB: Attitude 
towards the 
usage of 
technical 
innovations 

B1 I find it very useful to use technical innovations in the 
construction craft in my work 

B2 In the end, it brings more advantages when I use 
technical innovations in my work 

Intention 
Int If I had the opportunity to use technical innovations in 

construction, I would do it 

Note. 7-point rating scale from 1’totally disagree’ to 7’totally agree’ 
 

 

Statistical Analyses  

 

To examine the generic technic acceptance model (GTAM), we estimated a structural 

equation model (SEM) using a robust maximum likelihood estimator due to a rather small 

case number of n = 69 (model estimated with MPlus v8).  

 

 

Results 

 

At the beginning of the analysis, the measurement model was estimated to clarify the factor 

structure (see Figure 5 and table 2). The Model fit was evaluated using (1) the Chi-square/df 

ratio (Chi²/df) for which values below 2 suggest a good fit (Bollen, 1989); (2) the comparative 

fit index (CFI) for which values of 0.95 and higher indicate a very good fit (Hu and Bentler, 

1999); (3) the root mean square error approximation (RMSEA) for which values of 0.05 and 

less indicate a very close fit (Browne and Cudeck, 1993); (4) the standardized root mean 



square residual (SRMR) for which values below 0.10 are recommended (Kline, 2011). The 

measurement model provided a good fit to the empirical data [Chi² (89) = 102.120, p = .162; 

Chi²/df = 1.147; CFI = .981, RMSEA = .046 (95% CI = .000/ .083); SRMR = .063].  

 

 

Figure 5 

 

Measurement Model GTAM 

 

 
 

Note. Measurement Model GTAM. ATT: Attitude towards technical innovations; FUN: 

Perceived fun while using technical innovations; EAS: Ease of usage; USE: Perceived 

usefulness of technical innovations; AS: Attitude strength; AB: Attitude towards behaviour 

(the use of technical innovations) 

 

 

Since the measurement model shows a good fit with the empirical data, the final path model 

was estimated (see figure 6). Overall, our GTAM model has a good model fit with Chi² (110) 

= 127.731, p = .521; Chi²/df = 1.161; CFI =.974, RMSEA = .048 (95% CI =.000/ .081); SRMR 

= .072. Table 2 reports the estimated paths of the structural model (see Table A1 in the 

appendix for the results of the measurement model).  

 

 

 

 

 

 

  



Figure 6 

 

Path Model GTAM

 

Note. This structural equation model predicts use of intention from general attitude towards 

technology, with mediating effects of perceived usefulness, perceived ease of use, fun of 

use and attitude towards the usage of technical innovations. Statistics are standardized 

regression coefficients. To reduce the complexity of Figure, the indicators are not shown.  

*** p ≤ .001; ** p ≤ .01; * p ≤ .05. 

 

 

In the final model, we found very strong effects of general attitude toward technology on 

perceived usefulness, perceived ease of use, and fun of use (all relationships statistically 

significant with p < .01 and standardized effects greater than 0.77). However, it was also 

shown that only perceived usefulness had a strong influence on the attitude towards using 

the technology (standardized effect of 0.771, p < .01). This attitude in turn had a significant 

(p < .05) and positive influence on intention to use (standardized 0.377). Attitude strength 

showed no effects (p > .05) on intention, neither direct effects nor in interaction with attitude 

towards using the technology.2  

 

 
2 In our theoretical concept of the GTAM (figure 4) we assumed that attitude strength (AS) should act 
as a moderator of the effect of attitude toward technical innovations (AB) on intention. However, there 
was no significant decrease in Chi² value (fit indices) when latent interaction AS*AB was included in 
our model. Therefore, we assume that in our sample this moderation effect is not present. For this 
reason, in the final path model, the strength of attitude is included as an independent control variable 
predicting intention rather than as an interaction effect. 



Table 2 

 

Model unstandardized and standardized effects - GTAM  

 

Dependent Independent GTAM 

b SE stdyx 

INT <- AB 1.292* .600 .377 

AS -0.439 .364 -.194 

AB <- ATT -0.125 .871 -.090 

USE 0.727** .208 .771 

EAS -0.054 .274 -.063 

FUN 0.285 .247 .388 

USE <- ATT 1.154** .498 .778 

EAS <- ATT 1.291** .518 .790 

FUN <- ATT 1.558*** .612 .818 

 

Note. ATT: general attitude towards technology; AB: attitude towards behavior (the use of 

technical innovations); AS: attitude strength; USE: perception of usefulness; EAS: ease of 

use; FUN: fun of use; INT: intention to use digital assistance systems; b: unstandardized 

loadings/effects; SE: standard error; stdyx: standardized loadings/effects;   

***p ≤ .001; ** p ≤ .01; * p ≤ 0.05.   

 

 

Discussion  

 

With our study, we have shown the possibility of mapping the advantages of two research 

strands of acceptance and attitude-behaviour research in a generic model of technology 

acceptance (GTAM). With the GTAM we can show the importance of factors that lead to the 

formation of acceptance among construction workers from small building companies. 

Although it is a combination of the TAM (e.g., Venkatesh and Bala, 2008) and attitude-

behaviour theories (e.g., Fishbein and Ajzen, 2010), a parsimonious model has been 

achieved so that it can also be applied to industrial projects in construction. Even with this 

very parsimonious GTAM, we were able to achieve a good fit between model assumptions 

and empirical data. In line with previous research on attitude-behaviour (e.g., Fishbein and 

Aijzen, 2010; Mayerl, 2013), we found strong relationships between general attitudes and 



beliefs (see figure 6 and table 3). In our case, general attitude towards technology strongly 

influences the perceived usefulness, perceived ease of use and enjoyment of innovations 

(all stdyx > .77). This shows that acceptance models should consider general attitudes and 

not only beliefs for acceptance formation, as proposed in TAM (Venkatesh and Bala, 2008). 

Accordingly, the process of creating acceptance must begin here. If such a generalized 

attitude is very negative, it is very hard to become this person being a user of a specific 

technical innovation. Therefore, general attitudes can be described as the first acceptance 

barrier in the adoption process (see Best and Mayerl, 2013). 

Noticeably, we found no statistically significant direct effect of general attitude on behavioral 

intention (stdyx = -.09), which again is another indication that the mediation relationships 

mapped in the GTAM need to be considered. In line with previous acceptance studies in the 

construction industry, perceived usefulness was found to be a significant predictor. 

Nevertheless, perceived usefulness (key belief from the TAM) is the only significant predictor 

of behavioral attitude in our model. This could be a specificity of the craft target group and 

that they are digital business solutions/work solutions (not consumer solutions). In contrast 

to previous studies based more on TAM, the behavioral attitude to use technical innovations 

was included in our model, acting as a significant mediator between beliefs (like ease of use) 

and behavioral intention.  

 

Attitude strength (which is indicated by subjective reports of high interest, judgmental 

certainty and knowledge) did not moderate the link between attitudes and behavior in our 

model. We consider this to be a content-specific finding, as our study focused on new 

technical innovations in the construction craft with which workers have had very little 

experience to date, so workers have not yet been able to form strongly and chronically 

accessible attitudes. This is in line with attitude theory showing that direct experience with an 

object is a main predictor of the chronic accessibility of an attitude towards that object 

(Cooke and Sheeran, 2004; Fazio, 1990). 

 

 

Conclusions  

 

The GTAM explicitly states that understanding why people do or do not use new 

technologies needs the information about the generalized attitude towards technologies in 

general. This is a background factor which acts as a breeding ground for the individual 

acceptance – and finally the actual use – of innovative technologies. Our empirical analysis 

clearly showed that this generalized attitude towards technologies strongly predicts specific 

beliefs about technology like perceived usefulness, ease of use or fun of use. This leads us 



to the assumption that, all in all, the perception of usefulness, the perceived ease of use as 

well as the perceived fun of usage are all part of an underlying belief-system predicted by 

one’s general attitude towards new technologies which is, as seen within a hierarchical 

order, part of an even deeper belief-system. Such a hierarchical order of attitudes and 

beliefs goes in line with hierarchical attitude theories (e.g., Best and Mayerl, 2013; Eagly and 

Chaiken, 1998, pp.284f; Rokeach, 1968; Stern and Dietz, 1994). 

 

Interestingly, the attitude towards the use of technical innovations in construction crafts is 

completely and only predicted by perception of usefulness of those systems. This means, all 

in all, that within our sample, no matter how fun an assistance system is to use and no 

matter how easy it is to use, the attitude towards using this technology – and in its 

consequence the intention to use it in future – will be high as long as craftsmen perceive the 

assistance system as useful.  

 

The finding that the attitude strength (attitude accessibility) does not moderate the link 

between attitude and intention to use innovative technologies in construction craft as stated 

within GTAM may be a sign to ignore attitude strength. However, this could be due to the 

fact that in construction crafts, using new technologies is not always by choice but by 

command of a supervisor. Therefore, it shouldn’t matter if the attitude towards the usage of 

assistance systems is accessible or not (as long as one belief that the assistance system will 

be useful) to form an intention if the intention is formed by command. However, even if the 

accessibility does not work as a moderator, the attitude towards assistance systems is a 

strong mediator between belief of the usefulness of assistance systems and the intention to 

use those systems and the. Therefore, if supervisors need craftsmen to use those systems, 

forming the belief of usefulness should be more efficient than commanding the usage. 

 

Our study clearly has some shortcomings. The analysis is focused on a very special 

population (workers in construction craft) and comes with a small sample size (N = 74). 

Thus, our results should be treated as a first empirical insight and we encourage to obtain 

further studies on the perceptions, attitudes, and intentions of workers in construction craft 

and other fields. Moreover, in our empirical study, we did not implement the whole model of 

the GTAM (cf. Fig. 4), but only the core of the model focusing on attitudinal mechanisms. 

Other factors such as social influences, personality, etc. should be incorporated as additional 

predictors or moderator conditions in empirical applications in future. 

Our results have important implications for the research on technology acceptance in 

general, proposing the integration of concepts from attitude-behavior research and TAM in a 

unified model. Our analysis showed that it is worth to look at individuals’ generalized 



attitudes towards technology which forms an important precondition for technology 

acceptance at the very beginning of the causal chain. In construction industry, innovations 

like digitization of services or digital assistance technologies are urgently needed and have 

the strong potential to increase productivity. Our results should be considered as a first step 

in exploring the understanding of how technology acceptance of workers in construction craft 

evolves.  
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Appendix 

 

Table A1 

 

Factor Loadings and measures of model evaluation for GTAM 

 

Construct Item 
GTAM 

b SE stdyx 

ATT -> 
A1 1.000 .000 .399 

A2 1.406** .433 .623 

AB -> 
B1 1.000 .000 .724 

B2 0.930*** .199 .651 

AS -> 

C1 1.000 .000 .931 

C2 0.536** .182 .525 

C3 0.498*** .139 .553 

USE -> 

D1 1.000 .000 .783 

D2 1.118*** .150 .839 

D3 1.169*** .139 .977 

EAS -> 

E1 1.000 .000 .797 

E2 1.157*** .107 .943 

E3 0.883*** .120 .817 

FUN -> 

F1 1.000 .000 .867 

F2 1.061*** .076 .937 

F3 0.928*** .102 .918 

 

Note. ATT: general attitude towards technology; AB: attitude towards behaviour (the use of 

technical innovations); AS: attitude strength; USE: perception of usefulness; EAS: ease of 

use; FUN: fun of use; b: unstandardized loadings/effects; SE: standard error; stdyx: 

standardized loadings/effects;   

***p ≤ .001; ** p ≤ .01; * p ≤ 0.05.   

 


