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 Purpose – Using a hybrid of technology acceptance model (TAM) and task-technology 

fit (TTF) models, the purpose of this paper is to examine the impact of collaborative 

systems usage on academic researcher‟s performance in research 

universities.Design/methodology/approach – The study was conducted on 156 
academic researchers from various research universities among the Malaysian higher 

education institutes.Findings – The structural equation modelling results indicate that 

TTF is a predictor of usage, perceived usefulness, peer acceptance and research 
performance. Perceived usefulness is a predictor of usage and also predicts peer 

acceptance. Usage significantly predicts research performance.Research 

limitations/implications – The study focuses only on research universities in Malaysia 
and concentrates only on academic researchers‟ usage of collaborative systems. 

Practical implications – The results provide insights on how the Malaysian higher 

education sector and other research organisations of a similar structure could enhance 
on their collaborative systems adoption. Originality/value – This study is perhaps one 

of the first to address the collaborative systems adoption in the research universities in 

Malaysia using a comprehensive, hybrid of TTF and TAM models (perceived 
usefulness, usage, peer acceptance) to investigate their influences on research 

performance. 
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INTRODUCTION 

 

 There is no doubt that new technology such as collaborative systems are alleged to be an effective tool for 

enhancing individual effectiveness and efficiency (Perrons and Platts, 2005;Kumar and Liu, 2005; Ta and 

Kazuo, 2005) and consequently helps to enhance organisational-wide performance (Jen et al., 2007). It is not 

surprising that research universities in Malaysia have been using collaborative systems in their daily operations. 

Research universities utilise collaborative systems in a variety of ways. For example, videoconferencing 

technology is used for some online research seminars which are also known as webinars to enable researchers to 

congregate online and present their research virtually. However, there are several concerns among the users after 

using the collaborative systems for about a decade. Issues such as peer acceptance, perceived usefulness, task-

technology fit (TTF), and usage have raised the question of whether the research universities have been on the 

right track in terms of their collaborative systems usage and its effectiveness, particularly after spending huge 

investments on the systems. Some studies have indicated the relatively low-success rates of information systems 

(ISs) implementation (Legris et al., 2003) even though huge investments have been made (Wareham, 2001). 

Unexceptionally, academic researchers in different research fields and methodologies in the research 

universities would use technology if it fits with the tasks performed (Goodhue and Thompson, 1995) and 

subsequently perform well if they are satisfied with technology usage (Delone and McLane, 1992; Venkatesh et 

al., 2003). Because there is relatively little empirical research focusing specially on usage of collaborative 

systems for research, this current study contemplates on this issue. Even fewer studies were conducted so far to 

study collaborative systems usage in the research universities in Malaysia.  

 A cohesive research model is developed in this study in order to comprehensively inspect all the variables 

mentioned above in relation to usage of collaborative systems in research universities. This is an important issue 

since high investments in collaborative systems, the success of such investments and the effective usage of 
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collaborative systems are very important issues for both for research and practice. To address these issues, this 

study examines academic researchers‟ perception of collaborative systems usage in the research universities 

using a comprehensive set of factors based on a hybrid of TAM and TTF models. The model developed and 

applied in this study is deemed to be comprehensive and multidimensional that combine the TTF model 

(Goodhue and Thompson, 1995), components of technology acceptance model (TAM) (Davis, 1989) (i.e. 

perceived usefulness), and peer acceptance. If these factors are found to have significant relationships with 

research performance, recommendations are then made on how the research universities could use collaborative 

systems efficiently and effectively in order to achieve their organisational goals. Further, this study would also 

serve as a guide to other universities as far as effective and efficient collaborative systems usage is concerned. 

The next section reviews pertinent literatures that have garnered theoretical and practical support.  

 

Task-technology fit model: 

 The TTF model by Goodhue and Thompson (1995) suggests that users of technology would better 

understand and effectively use IT when there is a fit between the task characteristics and technology 

characteristics (Staples and Seddon, 2004).  As the gap between the requirements of tasks and the functionality 

of a technology widens, TTF is reduced (Ioimo and Aronson, 2003). In other words, when an information 

system functionality characteristics correspond to the task requirements as perceived by users, the information 

system would therefore lead to positive impact on performance.  

 Tasks are actions carried out by individuals when using the system to do their jobs. Goodhue(1995) 

surveyed over 600 users in ten large organisations in a range of industries including financial services, 

manufacturing, distribution and US Government agencies and found that user evaluation of  value of technology 

significantly relate to the IS functionality fit with the tasks of the user. Users view their systems as tools to assist 

them in performing their tasks to produce enhanced performance. The more demanding the tasks, the stronger 

users would rely on the IS features that would meet those tasks demands. In another study, Goodhue and 

Thompson (1995) found that the strongest effect of task characteristics on TTF was from non-routine tasks users 

who rated their ISs lower on data quality, data compatibility, data locatability, training/ease of use and difficulty 

of getting authorisation to access data. An explanation to this is that the non-routine nature of the tasks forced 

users to explore the functionalities of the ISs to address new task characteristics. Hence, these users make more 

demands on the systems and more acutely aware of their shortcomings. Goodhue and Thompson (1995) 

concluded that task characteristics relate to TTF and TTF is a significant predictor of performance. Consistent 

findings are replicated, among many others, in Ioimo and Aronson (2003) whom studied police field mobile 

computing usage by non-patrol stations of a US Police Department and in Norzaidi and Intan Salwani (2006) 

whom investigated TTF on private and government organisations in the port industry in Malaysia. Grounded on 

Goodhue et al.‟s (1995) model and findings, the results of these studies showed that there must be a match 

between technology functionalities and task demands (fit between technology characteristics and task 

requirements) in order to promote better performance. However, all these will only be realized when the 

technology is utilised along with the presence of a good fit between task and technology.  Goodhue and 

Thompson (1995) found that both TTF and usage are significant predictors of performance.  

 This study posits that if there is a fit between the tasks performed by the academic researchers and the 

collaborative systems used, this fit leads to research performance enhancements. Therefore, we developed the 

following hypothesis: 

H1: TTF is a predictor of performance. 

 

Task-technology fit and usage: 

 Usage is defined as the behaviour of utilizing a computing system to complete given tasks (Goodhue and 

Thompson, 1995). There are significant evidences from literature that TTF has a strong relationship with usage 

(e.g. Goodhue and Thompson (1995);  D‟Ambra and Wilson‟s (2004)). Besides, in a survey of 150 middle 

managers of Malaysian port industry on the usage of intranet, Norzaidi et al. (2008) found significant 

relationship between TTF and usage of intranet by middle managers. The use of systems depends on the users‟ 

evaluation of the TTF related to the systems they use. If the systems enhance the users‟ task performance or 

decision quality because systems functionalities closely fit tasks, they will tend to use the systems. Thus, it is 

posited in this study that the TTF perceived by the academic researchers of collaborative systems for emplying 

research tasks will lead to the usage of collaborative systems. Therefore, the following hypothesis ensues: 

H2: TTF is a predictor of usage. 

 

Task-technology fit and perceived usefulness: 

 Perceived usefulness is defined  as the degree to which a person believes that using a particular system 

would enhance his or her job performance (Davis, 1989). There are numerous studies on the relationships 

between perceived usefulness and other critical technology adoption constructs. Some examples of significant 

relationships are between perceived usefulness and intention to use (Davis et al., 1989; Horton et al., 2001), 
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perceived usefulness and  perceived ease of use (Teo, 2001), technology usage (Davis, 1989), and number of 

times of purchase items online (McCloskey, 2003).  

 There are a few studies that have been carried out to look at the relationship between perceived usefulness 

and TTF. However, inconclusive findings were reported. For example, Klooping and McKinney (2004) found 

that consumers‟ perceptions of usefulness are more dependent on the fit of technology to the tasks performed. 

On the other hand, using a hybrid TAM & TTF model to study acceptance of software maintenance support 

tool, Dishaw & Strong (1999) found significant relationship between TTF and perceived ease of use but the 

relationship between TTF and perceived usefulness was found not significant. As such, in order to test whether 

there is any significant relationship between TTF and perceived usefulness among the academic researchers in 

the research universities, we propose the following proposition: 

H3: TTF is a predictor of perceived usefulness. 

 

Task-technology fit and peer acceptance: 

 While a number of studies have investigated the relationship between TTF and usage (D‟Ambra and 

Wilson, 2004; Goodhue and Thompson, 1995; Norzaidi and Intan Salwani, 2006), insofar no studies have been 

identified to examine the relationship between TTF and peer acceptance. Since end-users are often willing to use 

collaborative systems if they can use the system to ease collaboration with their peer collaborators, peer 

acceptance is an important factor that needs serious consideration. Peer acceptance may influence action of 

usage, and impacts research performance positively. In the case of our current study, academic researchers‟ 

peers may accept to use their collaborative systems if there is a fit between their task requirements and 

technology functionality. For instance, many researchers may be satisfied and strongly want to use collaborative 

systems if the systems functionalities closely matches what are needed for doing collaborative research. We 

therefore proposed the following: 

H4: TTF is a predictor of peer acceptance. 

 

Perceived usefulness and usage: 

 There are some studies that looked into the association between perceived usefulness and usage. For 

instance, Teo (2001) examines Internet usage activities such as messaging, browsing, downloading, and online 

purchasing among 1,370 usable responses obtained using a web page survey, and their results showed that 

perceived usefulness is significant predictor of Internet usage activities. Horton et al. (2001) also reported 

perceived usefulness as a significant predictor of intranet use from their survey conducted in two UK companies 

from the banking and engineering sectors. Similar findings are reported by Davis (1989) who studied acceptance 

of application programmes. Therefore, the following hypothesis is proposed: 

H5: Perceived usefulness is predictor of usage. 

 

Perceived usefulness and peer acceptance: 

 Our review of relevant literature finds some studies that have been carried out to examine the relationships 

between perceived usefulness and constructs similar to peer acceptance. In this study, peer usage is very 

important because a collaborative system is not a pure personal system. Unlike personal systems, collaborative 

systems usage needs more than one user to produce collaborated output. Therefore usage of group oriented 

systems by an individual depends highly on whether his peers are also using the system.  

 Network effect or network externalities are similar concepts related to peer acceptance. Basically, these 

concepts refers to the concept that the value of that product or system increases to a user depending to how 

many other users are also using the product or system (Lee et al. 2010). It was also found that this network 

externalities concept plays an important role in promoting acceptance of computing systems (Lee et al. (2010); 

Wang et al. (2008)).  

 Lee et al. (2010) found support for their hypothesis on relationship between network externalities and usage 

in their study of online discussion board system (ODBS) for e-Learning. Their hypothesis was stated in the 

study as “Students will be willing to participate to ODBSs if most of their friends or colleagues are participating 

to the ODBSs”. Wang et al. (2008) used a similar variable to peer acceptance, which they called number of 

users (NOU).  They studied mobile telecommunication (such as multimedia messaging service) using a sample 

of 165 professionals from 3 professional societies in Taiwan and found NOU as a significant predictor of 

perceived usefulness.  

  Therefore, perceived usefulness is a critical construct that may influence peer acceptance. When perceived 

usefulness is a strong predictor of usage (Davis, 1989; Horton et al., 2001; Teo, 2001), then it seems logical to 

postulate that perceived usefulness may also become a strong predictor of peer acceptance of a system. On the 

other hand, if the academic researchers‟ peers do not perceive collaborative systems to be useful, then they 

would resist in utilising collaborative systems in their daily tasks. Thus, to test such relation, the following 

hypothesis is put forth: 

H6: Perceived usefulness is predictor of peer acceptance. 
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Usage and research performance: 

 The argument that research performance would improve when that individual uses the technology is 

supported by Goodhue and Thompson (1995) and Ioimo and Aronson‟s (2003) studies where usage is a 

predictor of research performance. In other words, usage is a very important factor that predicts performance. 

These supports suggest that the academic researchers must utilise collaborative systems to enhance their 

research performance. On the other hand, a low degree of collaborative systems usage would reduce the 

academic researchers‟ performance. Thus, the following hypothesis is formulated: 

H7: Usage is a predictor of performance. 

 

Peer acceptance and Usage: 

 When more of other users adopts a technology, the more collaborative learning and knowledge sharing may 

occur (Lee et al. (2010); Pontiggiaa &  Virili 2010; Wang et al. (2008)). However, these benefits can only be 

realized when peers are also using the system. If not, then users would not deem the system as useful. 

Perception of other people also using the system is important especially systems that are intended to be used by 

groups such as collaborative authoring systems. In marketing consumer technologies, network externalities of a 

certain technology product are as much important as the technical valuation of the technology itself (Kauffman, 

Mc Andrews & Wang (2000); Wang, Lo and Fang (2008)). Users of a certain technology may deem the 

technology as useful when many others are also using it. Thus, we suggest the following hypothesis: 

H8: Peer acceptance is a predictor of usage. 

 As a summary, Figure 2 shows the research framework developed and the eight hypotheses proposed to be 

tested in this study. If there is a fit between tasks and technology (for collaborative systems), TTF (dimensions 

of TTF) would subsequently help to enhance the performance of the academic researchers (H1). In addition, 

when there is a fit between tasks and technology (collaborative systems), this would influence usage (H2), 

perceived usefulness (H3) and peer acceptance (H4).  

 

 
 

Fig.  2: Research Framework. 

 

 At the same time, if the academic researchers perceived collaborative systems to be useful, this will lead to 

usage (H5) and peer acceptance of the system (H6). The usage of collaborative systems, on the other hand, will 

result in greater performance (H7). Moreover, peer acceptance may influence individual usage (H8). The 

comprehensive model developed in this study allows the variables to be studied in a holistic manner, which 

enables more meaningful results to be generated from this study. The next section discusses the methodology 

used, questionnaire and the sample characteristics of the current study.  

 

Methodology: 

Sampling: 

 The sampling frame of this study comprised of all five research universities in Malaysia. The targeted 

population was all academic researchers attached to these research universities and have at least co-authored a 

high impact journal publication.  

 About 500 self-reporting questionnaires were distributed to the vice chancellor‟s office of the respective 

research universities after an identification of the number of academic researchers selected to be in the 

population frame. The vice chancellor‟s office distributed the questionnaires to the academic researchers based 

on the guidelines provided by the researcher. Out of the 500 questionnaires sent, 156 (31.2 per cent) responses 

were obtained. The response rate is noticeably adequate and representative of the population studied. This 

enables generalisation of results obtained (Hussey and Hussey, 1997; Sekaran, 2003). The high-response rate is 

due to the accompanying recommendation letters provided by the Malaysian Ministry of Higher Education and 

the respective university‟s deputy vice chancellor of research letter of support that the academic researches 

supported this study. 
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The instruments: 

 The questionnaire contains a section for capturing the respondents‟ demographic information such as age, 

gender, highest education qualifications and ranks. The instruments comprise of 16 items on TTF (Goodhue and 

Thompson, 1995); nine items on usage (Igbaria et al. 1997; Ynalvez & Shrum 2011); four items on perceived 

usefulness (Davis, 1989); and five items on peer acceptance (Ajzen 1991; Yi et al. 2006; Katz and Shapiro 

1986;  Igbaria et al. 1997) All these items were measured using a seven-point Likert scale from 1 = strongly 

disagree to 7= strongly agree. For research performance, two questions on (a) the number of collaborated 

articles in high impact journals of which the research or the authoring of the research had been assisted by 

collaborative technologies during the last three years and (b) the number of collaborators a researcher had 

during the last three years (Racherla & Hu 2010,  Lee and Bozeman 2005; van Rijnsoever et al. 2008). This 

ratio measures are then converted to interval measures (Babbie, 2004; Osborne, 2002) for consistency in the 

structural equation modelling method. 

 

Sample characteristics: 

 Table I shows the demographic profiles of the respondents surveyed. The majority of them are male (55.8 

percent). Most of them fall between the age cohort of 40- 50 years old (48.1 percent), followed by above 50 

years old (32.1 percent) and those between 30 and 39 years old (19.9 percent). The majority of them have a PhD 

degree (66.7 per cent). This is followed by respondents with Master‟s degree (18.6 per cent) and having both 

PhD and a post doctorate degree (14.7 per cent). In terms of position, most of them consist of Professors (34.6 

percent) and Associate Professors (34.6 percent), followed by senior lecturers (28.2 percent) and then by 

lecturers (2.6 percent).  

 In terms of the collaborative systems usage of the respondents, the systems reportedly used for 

collaborating consists of primarily email (100%) and secondarily instant messaging (30.1%). Other systems 

used, in order, are online storage (24.4%), chatting tool (20.5%), collaborative writing tool (12.8%), 

teleconferencing / Skype (9%), internet forum / social networking (5.1%) and videoconferencing (2.5%). 

 
Table I: Demographic profile summary. 

Demographic profiles N % 

Gender   

Female 69 44.2 

Male 87 55.8 

Age   

30-39 31 19.9 

40-50 75 48.1 

>50 50 32.1 

Academic rank   

Professor 54 34.6 

Associate Professor 54 34.6 

Senior Lecturer 44 28.2 

Lecturer 4 2.6 

Education   

Post Doctorate 23 14.7 

Doctorate 104 66.7 

Master 29 18.6 

Systems used 

Email 

156 100 

Instant messaging 47 30.1 

Online storage 38 24.4 

Chat 32 20.5 

Collaborative writing 20 12.8 

Teleconferencing/ Skype 14 9.0 

Internet forum / social networking 8 5.1 

Videoconferencing 4 2.5 

 

Assessing validity and reliability 

In determining the reliability of all the questionnaire-based 7-Likert scale instruments, a general rule is that the 

Cronbach‟s indicator should be of 0.6 or more (Nunnally, 1978). With the range of a scores between 0.799 and 

0.948 obtained in this study (shown in Table II), we can conclude that the questionnaire is reliable and the data 

can be applied for the analysis (Tzu and Yin, 2005). Table II also shows the mean and standard deviation scores 

of the variables.  

 To validate the questionnaire-based 7-Likert instruments, the principal component analysis with Varimax as 

the method of rotation and the cut-off loading was set at 0.40 found that none of the attributes was dropped as 

shown in Table III. The Kaiser-Meyer-Olkin (KMO) measure showed sampling adequacy. Using analysis of 

moment structures (AMOS), a technically advanced statistical method (Miles, 2000), the construct validity of 
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instruments were again evaluated. Amos also provides a precise assessment of discriminant validity of the 

instruments (Bagozzi and Phillips, 1982). Numerous fit measurements for the structural equation model are 

recommended in literature (Segar and Grover, 1993) and the most common ones were used in this study.   

 
Table II: Cronbach Alpha results. 

Construct/Dimension Mean SD Item to 

total 

Alpha 

Usefulness    0.943 

Enhances  job performance 5.62 0.973 0.873  

Enhances job effectiveness 5.68 0.957 0.879  

Accomplish tasks more quickly 5.70 1.006 0.839  

Useful in job 5.74 0.902 0.858  

Task Technology Fit    0.853 

Data quality (Dimension 1)    0.876 

Consistency in content (TTF1) 4.23 1.357 0.779  

Content equivalence (TTF2) 4.15 1.328 0.779  

Locatability of data (Dimension 2)    0.943 

Easy to find content(TTF3) 4.88 1.121 0.892  

Ease of finding content (TTF4) 4.86 1.080 0.892  

Authorization of data access (Dimension 3)    0.799 

Access to data with authorization (TTF5) 3.59 1.548 0.665  

Ease of access authorization (TTF6) 3.63 1.486 0.665  

Data compatibility between systems (Dimension 4)    0.851 

Content usable in other systems (TTF7) 4.51 1.092 0.741  

Ease of integrating content (TTF8) 4.65 1.151 0.741  

Training & Ease of use (Dimension 5)    0.876 

Easy to learn to use system (TTF9) 4.94 1.117 0.779  

Ease of use (TTF10) 5.12 1.121 0.779  

Systems reliability (Dimension 6)    0.885 

No inconvenient down times (TTF11) 4.65 1.380 0.794  

Systems available when needed(TTF12) 4.67 1.345 0.794  

Meaning of data (Dimension 7)    0.812 

Ease of interpreting data meaning (TTF13) 4.83 1.110 0.684  

Data meaning are obvious (TTF14) 4.65 1.180 0.684  

Right level of detail (Dimension 8)    0.941 

Sufficient detail maintained (TTF15) 4.51 1.272 0.888  

Information maintained by management (TTF16) 4.48 1.287 0.888  

Peer acceptance    0.946 

Peers' extent of usage 5.29 1.131 0.852  

Peers' communication usage 5.30 1.150 0.913  

Peers' document transfer usage 5.29 1.164 0.893  

Peers' shared document usage 5.17 1.190 0.907  

Peers' frequency of usage 5.24 1.148 0.699  

Usage    0.928 

Usage (Dimension 1)    0.948 

Extent of usage 5.20 1.231 0.848  

Communication usage 5.32 1.153 0.899  

Document transfer usage 5.40 1.190 0.873  

Shared document usage 5.40 1.123 0.855  

Frequency of usage 5.45 1.209 0.809  

Daily usage 5.13 1.335 0.751  

Usage diversity (Dimension 2)    0.879 

Online research group discussion 4.56 1.525 0.564  

Communicate with developed country researchers 5.03 1.632 0.724  

Initiate research with local or international researchers 5.33 1.267 0.790  

Started research with local or international researchers 5.19 1.410 0.775  

Discussed proposal with funding agencies local or international 5.10 1.540 0.692  

Associated with online research collaboration agency 4.10 1.843 0.546  

 
Table III: KMO and Eigenvalues of constructs 

Construct Kaiser-Meyer-Olkin measure  

of sampling adequacy 

Eigenvalue Percent of total  

variance explained (%) 

Usefulness 0.847 3.414 85.341 

TTF 0.809 6.323 90.270 

Peer acceptance 0.834 4.623 77.052 

Usage 0.890 7.197 72.272 

 

 Table IV shows the results of the χ
2
 test, which indicates that the hybrid TAM and TTF model fits the data 

obtained (χ
2
 = 698.476; p > 0.05; p = 0.000). As an alternative, we also measured the hybrid TAM and TTF 

model using other multiple fit criteria, such as model (χ
2
/DF), comparative fit index (CFI) and root mean square 
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error of approximation (RMSEA). The value of x 2/DF is 1.333, which is less than the desired cut-off value of 

3.0 suggested by Segar and Grover (1993). Moreover, the CFI (=0.965) value was considered close to the 

recommended value. Nonetheless, RMSEA score (=0.046) shows that the model meets a reasonable error of 

approximation with a cut-off 0.08 (Browne and Cudek, 1993). Therefore, it can be concluded that the hybrid 

TAM and TTF model used in this study is valid. The results have confirmed that the responses of the academic 

researchers generally support the theoretical and conceptual distinctions of all the variables proposed in this 

study. As such, the data can be applied for further analyses.  

 
Table IV: Model fit for the structural model. 

Goodness of Fit measures Value Acceptable value 

CMIN/df 1.333 ≤ 5 (Bentler and Bonett, 1980) 

CFI (comparative fit index) 0.965 ≥ 0.90 (Hair et al., 2006) 

RMSEA (root mean square  

error of approximate) 

0.046 ≤ 0.08 (Hair et al., 2006) 

 

 The next section shows the results of the eight hypotheses tested in this study. Table V shows the 

correlation matrix between the variables.  Table V also shows that if task requirements and technology 

functionalities (TTF) do fit, thus, peer acceptance may occur. In addition, if task requirements and technology 

functionalities fit, hence, it may increase perceived usefulness (r = 0.424), usage (r = 0.519) and performance (r 

= 0.196). Perceived usefulness has positive association with peer acceptance (r = 0.474). When researchers do 

believe collaborative systems could enable them to accomplish more jobs and make their jobs easier, this will 

lead them to use and to accept their collaborative systems. 

 
Table V: Correlation matrix 

Construct PU TTF PA Usage 

TTF 0.424**    

Peer acceptance (PA) 0.474** 0.476**   

Usage 0.550** 0.519** 0.697**  

Performance (P) 0.189* 0.196** 0.251** 0.376** 

Notes: *Correlation is significant at the 0.05 level; 
**correlation is significant at the 0.01 level. 

 

Results: 

 Table VI shows the results with respect to the eight hypotheses constructed. The SEM analysis indicates 

that task technology fit TTF does not significantly predicting performance, thus, H1 is rejected (p-value = 

0.797). TTF significantly predicts usage, and as a result, H2 is accepted ( p-value = 0.009). Similarly, H3 is 

accepted as TTF highly and significantly predicts perceived usefulness ( p-value less than 0.001). TTF 

significantly predicts peer acceptance (p-value less than 0.001), thus, H4 is accepted. Perceived usefulness is 

highly and significantly predicts usage (p-value less than 0.001) and thus H5 is accepted. Perceived usefulness 

significantly predicts peer acceptance (p-value less than 0.001), and hence, H6 is accepted. Usage is found to 

significantly predicts researchers‟ performance ( p-value = 0.012), and hence, H7 is accepted. Finally, peer 

acceptance is highly and significantly predicts usage (p-value less than 0.001) and thus H8 is accepted. 

 
Table VI: Hypotheses testing results. 

 Relationship Std 
Regression  

Weights(β) 

Critical  
Ratio 

(CR) 

p-value Result 

H1 Between TTF and performance 0.039 0.258 0.797 n.s 

H2 Between TTF and usage 0.187 2.631 0.009 Supported 

H3 Between TTF and perceived usefulness 0.457 5.348 **** Supported 

H4 Between TTF and peer acceptance 0.466 5.690 **** Supported 

H5 Between perceived usefulness and usage 0.275 4.132 **** Supported 

H6 Between perceived usefulness and peer acceptance 0.288 3.729 **** Supported 

H7 Between usage and performance 0.334 2.512 0.012 Supported 

H8 Between peer acceptance and usage 0.520 6.854 **** Supported 

Notes:  α= 0.05 or CR > 1.96, ***= p-value < 0.001.  
n.s = not supported 
 

Discussion and practical implementations: 

 This paper contributes to the existing body knowledge in terms of narrowing the research gap by examining 

the causal relationships between collaborative systems usage and academic researchers‟ performance among the 

research universities in Malaysia. The novelty of this study is that it provides a holistic perspective of the critical 

factors that influence technological usage, in light of collaborative systems technology. The model used is based 

upon a unified hybrid framework combining TTF and TAM models with theories related to perceived 

usefulness, user satisfaction and peer acceptance, which were identified from the extensive review of literature. 
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Moreover, the model is interactive, multi-dimensional, and comprehensive to help university management to 

understand the relationships between the variables, which have received very little research attention to date. 

Thus, by combining the variables and testing them in a single setting, this has allowed us to generate a more 

accurate picture of the causal relationships between the variables. 

 For organisations that are currently implementing such initiatives such as the research universities surveyed, 

this study sheds some light the necessary measures to be undertaken to ensure successful collaborative systems 

implementation. Such corrective actions are deemed important as they help to recuperate the academic 

researchers‟ performance. There are few practical implications that may help decision makers in achieving the 

above efforts, such as: 

 ensuring a fit between task requirements and collaborative systems functionalities; 

 supporting not only IT usage for teaching but also for collaborative research in universities; 

 communicating the benefits of collaborative systems usage for research performance; 

 ensuring enough training on collaborative systems functionalities and usage culture; 

 flourishing collaborative research groups and encouraging  usage within existing groups; and 

 establishing virtual infrastructure for collaborative research. 

 

Ensuring a fit between task requirements and collaborative systems functionalities: 

 The importance of adapting the collaborative systems system towards users‟ needs cannot be 

overemphasised. Efforts must be undertaken to ensure that there is a match between the tasks requirements and 

the functionalities of the collaborative systems. In other words, the system has to be friendly enough to capture 

all the task requirements in research collaboration work. It is understandable that researchers who have long 

been working in the same research university and have used the conventional means of face-to-face 

communication and information retrieval found such systems threatening, and therefore would tend to look for 

ways to find technical faults from the system.  

 To overcome these problems, the researchers should be involved from the very first day the system is 

designed. At the research university management level, the academic researchers must be invited to give their 

opinions about the system, its contents, tasks support and the processes involved in a system.  

 

Supporting not only IT usage for teaching but also for collaborative research in universities: 

 As far as technology implementation is concerned, there is nothing more important than top management 

leadership and commitment towards such an initiative. A larger portion of technology acceptance in universities 

nowadays is for its usage in teaching. However, there is also a crucial for need IT supports especially in terms of 

collaborative systems for the research activities in universities. Therefore, top management of research 

universities plays an important role in shaping the organisational culture as well as promoting change in the 

organisation for using virtual means to collaborate for research.  

 

Communicating the benefits of collaborative systems usage for research performance: 

 University leaders must be aware of the benefits of introducing this technological change for the sake of 

achieving the research goals. They must also become conversant with how academic researchers perceive and 

use technology to enhance researchers‟ performance. One of the most important considerations is to 

communicate the rationale of introducing such a system to all employees in order to gain their trust and 

understanding. Another way of communicating the importance of such a system is through embedding the 

system usage and research performance in the organisational vision and mission statements. When researchers 

see the commitment from the top management, they will be convinced to use the system. Besides, highlighting 

the importance of such systems to the research university, leaders must also inform their researchers about how 

the usage of collaborative systems would benefit them in their research work. University leaders must set good 

examples in using the system themselves. If the leaders are encouraging researchers to use the system, while 

they continue to mainly or sometimes only communicate with researchers through face to face meetings only 

when they can do so using the collaborative systems, the trust is diminished and successful implementation of 

collaborative systems will not be forthcoming (Jarvenpaa and Ives, 1991).  

 Researchers who have experienced collaborative systems usage would spread the benefits to all their 

colleagues within the research university. This increases the chance for the system to be accepted by researchers 

throughout the research university. However, research universities opting for this alternative must be careful of 

negative comments provided by the users. More importantly, users‟ feedback must be incorporated in order for 

the system to be enhanced.  

 

Ensuring enough training on collaborative systems functionalities and usage culture: 

 Training is indispensable especially for researchers who have long been using conventional means of only 

face-to-face communications in carrying out their research collaboration tasks. They need to be convinced over 

the benefits of using collaborative systems in their research work. One way to achieve this is through sufficient 
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training. Many IT training programmes were mainly targeted towards only on the functionalities of the IT 

system while the training on the how-to of making usage of collaborative systems becomes an organizational 

culture in the research university is very much lacking. As such, research universities must provide training for 

its staff on how to “socialize virtually” in the global society of international researchers and how to “initiate 

virtual ties” of collaboration in research within and across their organizational borders. One cannot expect the 

users to know these “virtual skills” how to effectively use the collaborative systems for collaborating in the 

virtual world by just giving training on only the functionalities of systems.   

 Therefore, one concern that should not be overlooked when training and promoting collaborative system 

usage is that not only the features or functionalities of the systems are promoted but education on the methods of 

using these systems to enhance peer collaboration must also be focused.  Most importantly so especially for 

newly employed and younger faculty members, methods of initiating collaborative research through virtual 

means is a very important skill that is going to be more and more important in the future. If traditionally, 

researchers developed relationship and research interest from face to face meeting is conferences and seminars, 

additionally today and even more important in the future, the skill to “socialize virtually” and to develop 

research ties is a required skill for future academic researchers.  

 

Flourishing collaborative research groups and encouraging usage within existing groups: 

 In essence, researchers believe if their peers have accepted the use of collaborative systems, they would also 

perceive these systems to be useful. Users‟ perceived benefits of a group technology depend significantly on the 

number of other users who also have used the technology. In order to attain increases in perceived usefulness of 

collaborative systems, the university has to consider the collective usage of such systems especially among and 

within established formal and informal research collaboration groups. When usage is promoted to each of these 

groups and the members start to adopt the collaborative systems, there would be a „bandwagon effect' for 

creating a positive perception of usefulness, which, in turn, promote higher level of usage among them. Key 

figure and influential individual‟s acceptance within research groups is essential to promote usage within and 

among groups of research collaborators.  

 University management should also promote popular collaborative systems that are being used by many of 

the researchers in the institution. Encouraging usage of internationally popular and accepted collaborative 

systems is not only important to promote internal collaboration among researchers of the same university but 

also for promoting external cross-organizational collaborations.  

 

Establishing virtual infrastructure for collaborative research:  

 University management need to also establish “virtual infrastructure” to support virtual research 

collaborations. Virtual research collaboration infrastructure such as virtual research environment (VRE), a web 

infrastructure enabling online interaction among research colleagues, can provide sharing data, instrumentation 

and digital libraries. VREs also reduce the rising cost of traditional face-to-face communications / meetings; 

provide a virtual platform for discovering each other‟s research interests; support online editing, dissemination 

and safeguarding of documents and data; and offer dissemination of research outputs through providing 

members access to these research documents and data. 

 

Conclusion: 

 This study has advanced knowledge with the development of a hybrid of TAM and TTF models. Based on 

the survey findings, it is hoped that the recommendations given in this paper shed some lights to the research 

universities to enhance their collaborative systems implementation. Besides, it is also hoped that the 

recommendations would serve as a guide for other research institutions on how to best implement collaborative 

technologies. However, given the limited sample size and scope, the interpretation of the survey result has been 

done cautiously. It is recommended for future studies to include a bigger sample size and across different 

industries (Mazuki et al., 2007). It is also warranted for future studies to investigate two other important factors 

(attention to withdraw and withdrawal from research universities) and link it to user performance of academic 

researchers within the research universities. It is also interesting to survey the usage of groups of research 

collaboration as the unit of analysis in terms of collaborative systems usage is concerned. A cross-cultural study 

is also possible to identify whether the findings are different, or otherwise in different sub-cultures in Malaysia 

or internationally.  
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