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Abstract

This study examined student acceptance to adopt and use ICT tools in a problem-
based learning module using the Technology Acceptance Model (TAM). The
objectives of the study are to (a) determine if the TAM is a valid model to explain
students’ intentions to use ICT tools, and (b) identify the determinants of students’
intention to use ICT tools. A total of 737 first-year polytechnic students completed a
13-item online questionnaire based on the TAM constructs comprising perceived
ease of use, perceived usefulness, attitude toward use, and intention to use. Results
obtained using structural equation modelling showed that (a) perceived ease of use
significantly influenced perceived usefulness; (b) both perceived ease of use and
perceived usefulness significantly influenced intention to use; and (c) both perceived
usefulness and attitude toward use significantly influenced intention to use . Overall,
the TAM is a valid model to help explain students’ intentions to use ICT tools. The
study findings are useful for PBL educators intending to integrate ICT tools in their
lessons to better engage students in active learning.
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Introduction
In the last two decades, the rapid development and widespread implementation of

Information and Communication Technologies (ICT) in education is well recognized.

ICT is an “all encompassing term that includes the full gamut of electronic tools by

means of which we gather, record and store information, and by means of which we

exchange and distribute information to others” (Anderson, 2010; p.4). Today, the use

of ICT tools such as laptop computers, electronic pads, smart phones, along with the

broadband internet, interactive Web 2.0 technologies and cloud applications have en-

hanced both, teaching and learning in the schools (Barak & Ziv, 2013).

The integration of technology in educational systems of many countries is recognised

as a key driver to enhance teaching and learning, and educational policy-makers had

invested heavily in building and maintaining ICT infrastructure in the schools

(Pelgrum, 2001). In Singapore, three ICT Masterplans for the schools (1999–2014)

were developed and implemented by the Ministry of Education to prepare students for

the knowledge economy by harnessing ICT to transform learners towards developing

twenty-first century competencies and skills. With the implementation of the three
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ICT Masterplans, Teo and Ting (2010) noted that improvements were made from

quantity of ICT use to quality of its use by teachers and students. There was also a pro-

gressive shift from a primarily didactic, teacher-centred teaching to a more learner-

centred, constructivist pedagogy in the schools.

Pelgrum and Voojt (2009) suggested the use of ICT is not about introducing a new

tool in education, but the integration of ICT in educational practice has the potential

to facilitate new pedagogical approaches and learner-centred educational practices.

There is a substantial body of research showing the positive effects of ICT used in edu-

cation such as increased student motivation and engagement, independent learning,

supporting of creativity, promotion of collaborative learning, development of higher-

order critical thinking skills and problem solving abilities (Condie & Munro, 2007;

Friedman & Coates, 2009; Fu, 2013; Gallagher, Shear, Patel, & Miller, 2011). One peda-

gogical approach using problem-based learning provides vast opportunities for educa-

tors to employ ICT tools to support and enhance teaching and learning.
Literature review
Integration of ICT in Problem-based Learning

Problem-based learning (PBL) adopts a social constructivist approach which seeks to

create a learning environment where students learn in the context of meaningful

problems, actively construct mental models, co-construct ideas with peers working

collaboratively in teams, and develop self-directed learning skills in the process

(Hmelo-Silver, 2004; Norman & Schmidt 1992; Schmidt & Moust 2000). There is a

plethora of studies on how ICT tools are employed to support collaborative learning,

knowledge construction and critical thinking, participation and diversifying ideas, scaf-

folding of concepts, and enabling self-reflection in PBL (e.g. Hack, 2013; Ioannou,

Brown, & Artino, 2015; Tambouris et al., 2012). Chai and Wang (2010) suggested vari-

ous ways where ICT tools could be integrated with the PBL process to aid students’

learning. For instance, students solving an authentic problem using multimedia or flash

movie; employing wikis to scaffold their learning; using internet to search for informa-

tion; participating in online forum or chat tools to discuss ideas; utilising knowledge

forum or online discussion board to share information, negotiate ideas and construct

knowledge; and using mind mapping tools to build knowledge by connecting concepts.

Despite the numerous studies on the pervasive use of ICT tools in PBL, there is

limited study to evaluate students’ intention to use these tools in the social con-

structivist pedagogy, particularly for first-year polytechnic students transitioning to

PBL. Hence, this study addressed the gap in the literature by applying and testing

a model to gain insights into the factors that influence students’ intention to use

new technologies in PBL.
Technology Acceptance Model

In the past two decades, many researchers have attempted to provide theoretical

models to explain and predict users’ acceptance of information technology and infor-

mation system (e.g. Ajzen, 1991; Ajzen & Fishbein, 1980; Davis, 1989; Davis et al.,

1989). Among these models, the Technology Acceptance Model (TAM) is believed to
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be one of the most well-researched, robust and parsimonious model in predicting user

acceptance of technology (Cornell et al., 2011; Venkatesh & Davis, 2000).

The TAM, developed by Davis et al. (1989), traced its roots to the Theory of

Reasoned Action (TRA) (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975). The TRA

posits that beliefs influence attitude, which in turn leads to intention, and then guide

behaviour. The ΤΑΜ adapted this belief-attitude-intention-behaviour relationship to a

model on acceptance of new technology. In the TAM (as seen in Fig. 1), there are 2

specific variables, namely perceived usefulness and perceived ease of use, which were

hypothesised as key determinants of a user’s acceptance.

The TAM suggested that when users are presented with a new technology, two

factors, namely perceived usefulness and perceived ease of use would influence their

decisions to accept or reject it. Davis (1989) defines perceived ease of use as the degree

to which an individual believes that a particular technology would be free of mental

effort, whereas perceived usefulness is defined as the degree to which an individual be-

lieves that a particular technology would enhance his or her job performance. The

TAM posits that perceived ease of use and perceived usefulness are major determinants

of an individual’s attitude toward using a new technology, and thus has an influ-

ence on intention to use it, which in turn, affects its actual use (Davis, Bagozzi &

Warsaw, 1989). In addition, perceived usefulness depends on perceived ease of use,

and has a direct influence on intention to use the new technology (Teo & Schaik,

2009; Wong, Osman, Goh, & Rahmat, 2013). Finally, perceived ease of use and

perceived usefulness are influenced by external variables such as system character-

istics, user training, user participation design, and the nature of the implementation

process (Venkatesh & Davis, 1996).

Numerous studies have employed the TAM to explain the adoption and use of ICT

tools among student users (e.g. Camarero, Rodríguez, & San José, 2012; Padilla-

Meléndez, Garrido-Moreno, & Del Aguila-Obra, 2008; Shroff, Deneen, & Ng, 2011;

Sumak, Heriko, Pusnik & Polancic, 2011; Teo, 2009; Wong & Teo, 2009). In a study on

evaluating the use of different Google applications tools to facilitate collaborations

among undergraduate students, Cheung and Vogel (2013) found that both perceived

usefulness and perceived ease of use were significant determinants of attitudes towards

usage, which in turn, led to significant effect on behavioural intention to use these

tools. Perceived ease of use was found to predict perceived usefulness, and was a stron-

ger predictor of attitude than perceived usefulness. Due to highly interactive and collab-

orative platforms such as Google applications, Cheong and Vogel (2013) suggested that

ease of use was important, and adoption of the collaborative technologies was strongly

affected by peer influence.
Fig. 1 Technology Acceptance Model (adapted from Davis, Bagozzi & Warsaw, 1989)
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In another study of online forums as collaborative learning tools, Camerero,

Rodríguez, and San José (2012) found that students’ attitude toward use depended

on whether they perceived forums to be useful and not their ease of use.
Research Questions and Hypotheses

Despite the extensive empirical studies using the TAM, Hu, Chau, Liu and Tam

(1999) proposed that additional efforts are needed to validate existing research

results, particularly those involving different technologies, users, and organisational

contexts. Hence, this study stems from a response to the call for a more empirical

validation of a well-researched model in different settings. In particular, we exam-

ined the TAM in the context of first-year polytechnic students’ acceptance of ICT

tools to support their learning as they transitioned to the new PBL environment

from the traditional classroom learning. The research questions of this study are as

follows:

1. What are the determinants of students’ intention to use ICT tools based on the

TAM?

2. Is the TAM a valid model to explain students’ intention to use ICT tools?

In accordance with the research objectives, and consistent with the related literature,

we propose the research model as shown in Fig. 2, and its five hypotheses for establish-

ing the relationships among the four TAM constructs as follows:

H1: Perceived ease of use will have a significant influence on perceived usefulness.

H2: Perceived ease of use will have a significant influence on attitude toward use.

H3: Perceived usefulness will have a significant influence on attitude toward use

H4: Perceived usefulness will have a significant influence on intention to use.

H5: Attitude toward use will have a significant influence on intention to use.
Methodology
Participants

Participants were 737 first-year students of a particular polytechnic taking a foundational

module on Cognitive Problem Solving in the second semester. Among the participants,

446 (60.5%) were females and 291 (39.5%) males. Their mean age was 17.36 years
Fig. 2 Proposed research model
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(SD = 1.50). All of the students owned and used laptops during the lessons in school, and

they have access to various ICT tools to support their learning during the PBL lessons.
Educational Context

This study was conducted in a polytechnic in Singapore which delivers more than 230

different modules each semester from a wide range of diplomas in various fields. Learn-

ing typically takes place using a PBL approach where a problem scenario is presented

to a class of 25 students, who work in small teams of five alongside their assigned class

facilitator, once a week over a period of 13 weeks. Each PBL day is typified by a sched-

ule of three meetings with facilitator interaction, and interspersed by two periods of

self-study (O’Grady, Yew, Goh, & Schmidt, 2012). The module chosen for this study is

a compulsory first-year general module on Cognitive Processes and Problem Solving

that all polytechnic students enrolled in. During the lessons, students were introduced

to the various types of ICT to support their collaborative learning in teams. For

instance, students used Google Apps to analyse the problem in teams, Popplet to perform

a mind map to generate ideas, and Edmodo to participate in the online discussion.
Measures

A questionnaire employed in this study comprised of validated items adapted from

several empirical studies using the TAM (e.g. Davis, 1989; Teo, 2009; Venkatesh, Morris,

Davis, & Davis, 2003) by replacing ‘computers’ with ‘ICT tools’ in the questionnaire. The

questionnaire was reviewed by a panel of lecturers for face and content validity. It

comprises 13 statements on perceived ease of use (3 items), perceived usefulness

(3 items), attitude toward use (3 items) and intention to use (4 items). Participants

were asked to give their responses to each of the statement on a 5-point Likert

scale, ranging from 1 (strongly disagree) to 5 (strongly agree). When answering the

questions in the questionnaire, the respondents were asked to relate their experience

using ICT tools (e.g. Google applications, Edmodo, Popplet etc.) during the PBL lessons.

Demographic data such as gender and age were also collected in the questionnaire.
Data Collection

Participants from the various classes completed the online questionnaire during the

middle of the second semester with the assistance of the lecturers who adminis-

tered the questionnaire in class. All participants were briefed on the purpose of

the study, and were informed that their participations were strictly voluntary and

anonymity safeguarded. The participants have the rights not to participate or

withdraw from the study any time. Participants were also informed that no module

credit will be given for participating in the study and their responses do not affect

their assessment grades. On average, the respondents took not more than 20 min

to complete the questionnaire.

This research study was approved by the Ethics Review Committee at the institution

where the research was undertaken. The approved research protocol included informed

consent by the participants, controlled storage and access of data, and de-identified

data for analysis.
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Results
The analysis of the study was carried out in two stages using a measurement model

and structural model (Anderson & Gerbing, 1998; Hair et al., 2009). The first stage in-

volved building a measurement model based on a confirmatory factor analysis (CFA),

and examining the descriptive statistics, and assessing the validity and reliability. The

second stage involved building a structural equation model of the latent constructs,

and testing the hypothesised relationships among the constructs.
Descriptive Statistics

The mean ratings of all the four constructs were between 3.54 and 3.72, and are above

the mid-point of 3.00 of the scale (see Table 1). This indicated an overall favourable re-

sponse to the constructs measured in the study. The standard deviations ranged from

0.75 to 0.85, which revealed a narrow spread around the mean. The skewness ranged

from - 0.58 to - 0.18 and kurtosis ranged from 0.40 to 0.91 were all within Kline’s

(2005) suggested cut-offs of absolute values greater than 3 and 10 respectively, indicat-

ing that the data were normally distributed and thus suitable for the purpose of struc-

tural equation modelling.
Test of Measurement Model

The measurement model is tested using structural equation modelling (SEM) using

AMOS 18.0 software (Arbuckle, 2009). Structural equation modelling is a multivariate

technique that combines factor analysis and multiple regressions to simultaneously

examine a series of interrelated dependence relationships among measured variables

and latent variables as well as several latent constructs (Hair et al., 2009). Maximum

likelihood estimation is used in SEM to generate a full-fledged measurement model

and it is a robust estimation method, capable of handling large sample size and distri-

bution that deviates from normality (Arbuckle, 2009).
Exploratory Factor Analysis

The items were subjected to Principle Component Factor (PCF) analysis with oblique

(promax) rotation. Four factors were extracted, matching the number and description

of the constructs included in the proposed TAM. The total variance explained by the

four factors is 86.11%. All the items had factor loadings of over 0.60, and the present

study accepted this threshold as practical significant (Hair et al., 2009).
Convergent Validity

Convergent validity of the set of measurement items was assessed using three ap-

proaches: (a) item reliability; (b) composite reliability; and (c) average variance extracted
Table 1 Descriptive statistics of the constructs

Construct Item Mean SD Skewness Kurtosis

Perceived ease of use (EASE) 3 3.72 0.75 - 0.40 0.50

Perceived usefulness (USE) 3 3.75 0.76 - 0.58 0.91

Attitude toward use (ATT) 3 3.54 0.76 - 0.18 0.46

Intention to use (INT) 4 3.60 0.85 - 0.42 0.40
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(Fornell & Larcher, 1981). By inspection, the item reliability assessed by its factor load-

ings of the individual items into the underlying construct was between 0.72 and 0.91

(see Table 2). This exceeded the threshold of 0.50 set by Hair et al. (2009), indicating

convergent validity at the item level. The composite reliability of each construct is

assessed using Cronbach alpha, and a recommended alpha value of 0.70 is considered

acceptable (DeVellis, 2003; Nunnally & Bernstein, 1994). As shown in Table 2, the

Cronbach alphas ranged from 0.89 to 0.92, well above the recommended value. Finally,

a more conservative test of convergent is the use of average variance extracted (AVE),

the amount of variance captured by the construct in relation to the variance attribut-

able to measurement error. As recommended by Fornell and Larcher (1981), the AVE

is deemed adequate if it is equal or exceeds 0.50. As shown in Table 2, the AVEs for all

constructs exceeded 0.50, and hence convergent validity of the constructs is adequate.

Hence, convergent validity for all the items and constructs in this study are adequate.
Discriminant Validity

Discriminant validity is the extent to which a construct is absolutely distinct from other

constructs (Hair et al., 2009), and it can be assessed at both the item and construct

levels. At the item level, Barclay, Higgins, & Thompson (1995) proposed that discrimin-

ant validity is evident when an item correlates more highly with items in the construct

it purports to measure than items belonging to other constructs. As shown in

Appendix, an acceptable level of discriminant validity at the item level was found using

the inter-correlations of items.
Table 2 Results of the Measurement Model

Item Mean SD Factor Loading T-value aAVE
(> 0.50)*

Cronbach’s Alphas
(> 0.70)*

Perceived ease of use 0.83 0.92

EASE1 3.80 0.85 0.91 13.47**

EASE2 3.79 0.84 0.91 10.76**

EASE3 3.74 0.85 0.91 14.87**

Perceived usefulness 0.76 0.92

USE2 3.72 0.84 0.84 14.50**

USE3 3.77 0.84 0.92 12.86**

USE4 3.73 0.85 0.85 13.92**

Attitude toward use 0.69 0.89

ATT3 3.61 0.81 0.82 15.87**

ATT4 3.47 0.87 0.94 13.57**

ATT5 3.52 0.86 0.72 13.15**

Intention to use 0.82 0.96

INT1 3.66 0.91 0.87 10.41**

INT2 3.68 0.88 0.89 9.93**

INT3 3.53 0.92 0.94 12.25**

INT4 3.55 0.90 0.93 12.93**

**p < 0.001
*Indicate an acceptable level of reliability and validity
aAVE: Average Variance Extracted was computed using (Σλ)2/ (Σλ)2 + (Σδ)
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At the construct level, discriminant validity was assessed by comparing the square

root of the AVE for the given construct with the correlations between that construct

and all other constructs. As shown in Table 3, the square root of the AVEs were greater

than the off-diagonal numbers in the rows and columns in the matrix, and this sug-

gested that the construct is more strongly correlated with its items than with other

constructs in the model. Hence, discriminant validity of all the items and constructs

are acceptable, and deemed adequate for further analyses.

The fit indices for the measurement model were computed using structural equation

modelling with AMOS 18.0 software (Arbuckle, 2009). A variety of indices comprising

absolute fit indices (χ2 statistics; goodness-of-fit index, GFI; standardised root mean re-

sidual, SRMR), parsimonious indices (root mean square error of approximation,

RMSEA) and incremental fit indices (comparative fit index, CFI; Tucker-Lewis index,

TLI) were employed in this study. Hair et al. (2009) noted that χ2 has a tendency to in-

dicate significant differences because of its sensitivity to sample size differences and

sample larger than 200. Hence, the value of χ2/df was recommended, and the value of

χ2/df < 3.00 deemed acceptable (Hair et al., 2009).

Except for the χ2, the results in Table 4 showed that all values of the indices satisfied

the recommended level of acceptable fit (χ2 = 157.62, p < 0.001; χ2/df = 2.77; TLI = 0.99;

CFI = 0.99; GFI = 0.97; RMSEA = 0.05; SRMR =0.01), which provided support to

proceed with testing the structural model.
Testing the Structural Model

The model fit of the structural model was again tested using different fit indices. Except

for χ2, all fit indices (χ2 = 169.72, p < 0.001; χ2/df = 2.93; TLI = 0.99; CFI = 0.99;

GFI = 0.97; RMSEA = 0.05; SRMR = 0.02), were acceptable to the recommended levels

of fit (see Table 4).
Testing the Hypotheses

Figure 3 shows the resulting path coefficients of the research model. Perceived ease of

use had a significant influence on perceived usefulness (β = 0.79, p < 0.001), supporting

H1. Attitude toward using ICT tools was influenced by both perceived usefulness

(β = 0.64, p < 0.001) and perceived ease of use (β = 0.21, p < 0.001), both supporting

H2 and H3. Intention to use ICT tools was found to be influenced by attitudes towards

using ICT tools (β = 0.67, p < 0.001) and perceived usefulness (β = 0.25, p < 0.001),

supporting hypotheses H5 and H4.

The explanatory power of the model for individual constructs was examined using

the resulting R2 for each dependent construct. Perceived usefulness was found to be
Table 3 Discriminant validity for the measurement model

Construct USE EASE ATT INT

Perceived usefulness (USE) (.87)

Perceived ease of use (EASE) .69* (.91)

Attitude toward use (ATT) .68* .61* (.83)

Intention to use (INT) .68* .64* .74* (.91)

*p < 0.01



Table 4 Fit indices for the measurement and structural model

Model fit indices Recommended
levels of fit*

Values in the measurement model Values in the structural model

χ2 statistics Not significant 157.62, p < 0.001 169.72, p < 0.001

χ2/df < 3.00 2.77 2.93

TLI ≥ 0.90 0.99 0.99

CFI ≥ 0.90 0.99 0.99

GFI ≥ 0.90 0.97 0.97

RMSEA < 0.08 0.05 0.05

SRMR < 0.08 0.01 0.02

*Sources: Kline, 2005; Hair et al., 2009
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significantly determined by perceived ease of use, resulting in an R2 of 61.7%. In other

words, perceived ease of use explained 61.7% of the variance in perceived usefulness.

Attitude towards using ICT tools was significantly determined by perceived usefulness

and perceived ease of use, resulting in R2 of 66.6%. The combined effect of perceived

usefulness and attitude towards using ICT tools explained 77.4% of the variance of

intention to use ICT tools. Table 5 shows the result of the hypotheses testing and all

five hypotheses were supported.
Discussion and implications
This study attempted to apply the TAM to examine polytechnic students’ intention to

use of ICT tools in a PBL setting. Specifically, the study examined the influences of

three constructs, namely perceived usefulness, perceived ease of use and attitude to-

ward use on the intention to use ICT tools. Five hypotheses in the TAM were tested,

and were all supported. The results showed that three constructs explained 77.4% of

the total variance in students’ intention to use ICT tools. Hence, the TAM is a valid

and effective model to explain students’ intention to use ICT tools.

Consistent with previous research (Cheong & Vogel, 2013; Schroff, Deneen, & Ng,

2011), perceived ease of use had a significant effect on perceived usefulness. It is
Fig. 3 Standardised path coefficients of the research model



Table 5 Hypothesis testing results

Hypothesis Path Path coefficient t-value Results

H1 EASE ➔ USE 0.785 22.32** Supported

H2 EASE ➔ATT 0.213 4.31** Supported

H3 USE ➔ ATT 0.639 11.93** Supported

H4 USE ➔ INT 0.251 5.33** Supported

H5 ATT➔ INT 0.665 12.88** Supported

**p < .001
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noteworthy that perceived ease of use was the strongest predictor of perceived useful-

ness in the TAM. This result suggested that, from a practical perspective, students are

likely to perceive ICT tools as useful when they think these tools do not require much

mental effort to use and can be learnt by doing.

In agreement with what the TAM postulated, perceived usefulness had a significant

effect on students’ intention to use ICT tools. This may suggest that students are rela-

tively ‘pragmatic’ and tend to focus on the usefulness of the ICT tools. Therefore, for

ICT tools to be accepted by the students, it is critical for lecturers to demonstrate that

these tools would help students to increase their job performance. For example, Google

docs could be used as a collaborative learning tool by the students working in a team

to co-construct and share ideas.

Although perceived ease of use and perceived usefulness were found to influence atti-

tude toward use of ICT tools, it is noteworthy that perceived usefulness was a stronger

predictor of attitude than perceived ease of use, consistent with previous research (e.g.

Camarero, Rodríguez, & San José, 2012; Padilla-Meléndez, Garrido-Moreno, & Del

Aguila-Obra, 2008; Shroff, Deneen, & Ng, 2011). It appeared that the significant effect

of perceived ease of use had on attitude towards usage was mediated by perceived

usefulness. Davis et al. (1989) proposed that as users become more familiar and experi-

enced with technology, perceived usefulness tended to be stronger than perceived ease

of use in developing positive attitudes (or feelings) toward use. In the present study, it

is plausible that students after one semester of study had developed positive feelings

about the perceived usefulness of the ICT tools which helped them to be more pro-

ductive in their work, acquire new knowledge and obtain better grades. Therefore, the

continued and sustained use of ICT tools could contribute to positive attitude toward

perceived usefulness of these tools by the students.

Students’ intention to use ICT tools was influenced by their positive attitude toward use

in this study. Studies suggested that attitude was a significant predictor of intention to use

technology in a volitional context where users have a choice to use or not to use the tech-

nology (Winters, Chudoba, & Gutek, 1998; Teo, Lee & Chai, 2008; Teo, 2009). However,

in the present study, it is likely that the students were ‘quasi-volitional’ ICT users, de-

scribed as non-mandated user of ICT but not completely volitional because of social pres-

sure and subjective norms that existed in the social and collaborative PBL environment

(Rai, Lang, & Welker, 2002).

This study has two practical implications for lecturers intending to adopt and use

ICT tools in their PBL lessons. First, the higher the level of perceived usefulness of ICT

tools, the greater the likelihood they will appeal to students and are encouraged to use

them (Camarero, Rodríguez, & San José, 2012). Despite the numerous benefits of using
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ICT tools to aid students’ collaborative learning, communication and knowledge construc-

tion, it is pertinent that lecturers promote the perceived usefulness of the tools by demon-

strating positive behaviours to maintain students’ interests and participation in their

usage. These included interacting with students online, giving constructive feedback, re-

solving technical issues, posting quality and engaging contents, resolving technical issues

using the ICT tools, and ensuring the system setup is error-free. If these positive behav-

iours are not present, it may result in a possibility that students’ perceived usefulness of

the ICT tools will be undermined, and thus affecting actual usage.

Second, there is a need to promote and facilitate the use of ICT tools among the lec-

turers through offering training workshops in the use of these tools. When the lecturers

developed self-efficacy in the use of ICT tools, they will adopt a positive attitude, which

in turn, foster and facilitate students’ use of ICT tools during the lesson. In instances

where students encountered difficulties with the use of ICT tools, lecturers would have

the confidence to resolve the issues skilfully and independently.

Limitations and future research
This study is not without limitations. First, the study employed a self-reported question-

naire which may be subjected to social desirability bias, where respondents have the ten-

dency to over-report or under-report their responses. Future studies using a mixed

methods approach comprising questionnaire and focus group interviews would give the

researchers further insights into why students accept or reject the use of new technologies

in PBL. Second, the three constructs in the TAM explained 77.4% of the total variance in

intention to use ICT tools, leaving 22.6% unexplained. Hence, future studies could focus

on extending the TAM to include other constructs such as social influence, potential

user’s experience and motivation (see Karahanna & Straub, 1999; Saade & Bahli, 2005;

Venkatesh & Davis, 2000). In addition, the study is drawn from a sample of first-year poly-

technic students which took a particular module and hence care should be exercised not

to generalise this study finding to the entire population of polytechnic students. Finally,

the study was based on a module which lasted only 13 weeks, therefore a longitudinal

study on the acceptance of ICT tools with the same cohort of students over 3 years of

study would be a worthwhile future research topic to undertake.

Conclusions
This study suggests that the TAM is a parsimonious and effective model to predict poly-

technic students’ acceptance of ICT tools in a PBL environment. It was found that

students’ perceived ease of use and perceived usefulness were significant determinants of

attitudes toward use which in turn predicted intention to use ICT tools. Although this

study is conducted in the context of social constructivist environment using PBL, the find-

ings should be of interests to lecturers who use ICT tools in other pedagogies and instruc-

tional activities aiming to support students’ collaborative learning. As the students are

advanced users of internet-based technologies and considered ‘digital natives’ (Gaston,

2006) who are fairly prolific users of ICT tools, future studies could focus on extending

the TAM to include external variables (e.g. peer influence and perceptions of collaborative

learning) to examine the acceptance of specific technology used in PBL. We proposed that

training workshops be conducted for lecturers on the effective use of ICT tools to enable

them to develop instructional strategies to optimise students’ learning.
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Appendix
Table 6 Inter-correlations among the items

USE2 USE3 USE4 EASE1 EASE2 EASE3 ATT3 ATT4 ATT5 INT1 INT2 INT3 INT4

USE2 1

USE3 .79* 1

USE4 .79* .80* 1

EASE1 .64* .61* .62* 1

EASE2 .65* .62* .65* .83* 1

EASE3 .59* .60* .63* .77* .80* 1

ATT3 .62* .63* .62* .54* .54* .53* 1

ATT4 .60* .63* .60* .53* .50* .52* .72* 1

ATT5 .63* .61* .62* .58* .58* .57* .68* .78* 1

INT1 .64* .64* .64* .58* .60* .59* .63* .67* .73* 1

INT2 .61* .65* .65* .59* .59* .58* .64* .68* .72* .89* 1

INT3 .61* .61* .62* .59* .60* .59* .64* .66* .70* .83* .84* 1

INT4 .61* .63* .63* .55* .56* .56* .63* .66* .70* .81* .82* .89* 1
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