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Abstract Recently, IS researchers have focused on the

assessment of Web-based information system (WBIS) at

the individual level as it highly contributes to the organi-

zations’ employees. The evaluation and development of

WBIS is significantly needed because the top management

is in need of justifying their costly IT investment in terms

of its impacts on employee performance. For this purpose,

this study is primarily concerned with the development and

validation of new multidimensional instrument, and also a

theoretical framework for assessing the impacts of user

interface quality, online communication quality, and user

satisfaction on the effectiveness of Web employee portals.

The effectiveness is assessed in terms of contextual per-

formance. In a large-scale study, a sample of 384 United

Nations Relief and Works Agency for Palestine Refugees

respondents are gathered in order to validate and check the

reliability of the adapted study instrument. The results of

validity and reliability analysis provide enough confidence

to proceed toward validating the proposed theoretical

framework. The results of multiple-regression analysis

indicate that there is a positive significant relationship

between user interface quality, communication quality,

user satisfaction, and effectiveness at significance level

(sig. \ 0.01). As another important point, the results of

hierarchical regression showed that user satisfaction has a

mediating role on the relationship between user interface

quality, communication quality, and contextual employee

performance. The findings and implications of this research

are discussed. Finally, it is expected that this study would

contribute to empirical studies in the fields of IS and user

behavior assessment.

Keywords Web-based information system (WBIS) �
Web portal system (WPS) � User satisfaction � Online

communication quality � User interface quality �
Employee performance

1 Introduction

The adoption of WBIS highly contributes to the organi-

zation performance at different levels as the use of WBIS

leads to several important advantages, such as performance

enhancement, efficiency increase, productivity of infor-

mation exchange, improvement of service quality, and cost

reduction (AlHendawi and Baharudin 2013; Alberto and

Fernando 2007; De Toni and Zanutto 2006). Additionally,

the implementation of Web portal system as a type of

WBIS within international organizations, such as United

Nations Relief and Works Agency for Palestine Refugees

(UNRWA), has a significant influence on the level of

organization performance, effectiveness, as well as its

productivity (Gichoya 2005; Panigyrakis and Chartzipan-

agiotou 2006; Al-adaileh 2009).

The WBMIS is designed to view information and pro-

vide the ability to perform the organization processes

where the software applications of the WBMIS should be

integrated with these processes (Daniel and Ward 2005;

Chan and Liu 2007). The Web employee portal is a type of

WBMIS, and therefore, it could be considered as a repre-

sentative for WBMIS. Moreover, employee portal system

is a Web-based management information system that

is intended to achieve a set of valuable objectives. First,

it is designed to equip and develop the professional
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performance of employees. Second, it aims to enhance the

contextual performance (i.e., interpersonal skills) of

employees. Third, it intends to improve the quality of

services through enhancing and integrating the electronic

support, tools, and the facilities with the Web. Fourth, it

seeks to provide a motivated working environment for

UNRWA employees. Fifth, it aims to reduce the cost and

time of both training process and communication activities.

Sixth, it is deployed to enhance the relationships and

information exchange between employees themselves,

employee and technical support staff, employees, and top

management staff.

Joinson (2003) mentioned that the interactivity of the

system affects the interaction between employees posi-

tively, which in turn has a positive impact upon the sat-

isfaction of users within organization. Therefore, enabling

such a type of interaction through the inclusion of user

interface and communication tools can influence the user

satisfaction with the WBMIS, which positively affects the

knowledge sharing among the organization staff and

others (Law et al. 2007; Benbya et al. 2004; Kim et al.

2002; Jarvenpaa et al. 1999). Furthermore, the interaction

quality including user interface and online communication

tools has a critical effect on the user satisfaction and also

the interpersonal skills toward enhancing the employee

contextual performance. The contextual performance is

conceptualized in terms of the interpersonal skills of

system users including innovation, communication, and

creativity.

Based on extensive review, there is no published study

that comprehensively discusses the mediation role of user

satisfaction between the quality factors, specially interac-

tion and the contextual performance. In the context of the

relationship between quality factors and performance, most

of the previous studies focused on the task performance

where task performance is mainly concerned with profes-

sional skills (Ling 2003).

Moreover, this study is also considered as one of the

fewest that explore the direct relationship between inter-

action quality factors and employee performance at one of

the largest international organizations which plays a

semigovernmental role in providing services to millions of

refugees in several critical fields. For these reasons, this

study aims at developing a new model for assessing the

effects of interaction design factors on the contextual per-

formance with the mediating role of user satisfaction.

Thus, this empirical study is expected to fill the gap in IS

literature and the related empirical studies. To do so,

Section 2 is primarily concerned with the literature review

to conceptualize and explore the relationships between

study variables. Section 3 reviews the related work and

provides the hypotheses and the theoretical framework that

links study variables in light of this review. Section 4

discusses the methodology that the researcher followed in

the present study. Section 5 focuses on the goodness of the

study instrument. Section 6 keeps special attention on the

hypotheses testing. Section 7 provides a discussion

regarding the data analysis and findings and discusses the

practical and theoretical implications. Finally, the purpose,

context, main findings, and contribution of the current

research are concluded.

2 Theoretical foundations

This section briefly explains what has been written about

the study variable: effectiveness, interaction design quality,

and user satisfaction. At the end of the present section, the

concepts of study’s factors are summarized in Table 1.

2.1 Effectiveness

In this context of effectiveness, Thong and Yap (1996) and

DeLone and McLean (1992) mentioned that although the

information system effectiveness is a difficult variable to

be assessed based on an accurate measure, IS effectiveness

is considered the ultimate outcome of IS research (i.e., the

IS dependent variable). Concerning the definition of IS

effectiveness, although the IS research did not agree on a

single standard definition for IS effectiveness (Hamilton

and Chervany 1981; Delone and McLean 1992; Thong and

Yap 1996), Hamilton and Chervany (1981) defined IS

effectiveness as the degree to which the information system

actually adds value toward achieving organizational goals.

Also, in this context Grover et al. (1996) defined the

effective system as a value-added system which influences

the user behavior positively (i.e., it improves user pro-

ductivity, communication, flexibility, and information

management).

In efforts to conceptualize the IS effectiveness, it is

highly important to mention that many researchers (e.g.,

Tojib et al. 2006) highlighted that employee portals have a

positive impact on the organizations in numerous fields

such as employee productivity and communication. UN-

RWA developmental plan put the implementation of

Table 1 The definition of user satisfaction dimensions

User satisfaction

dimensions

Definition Adapted

from

D1: Internal

customer

satisfaction

The extent that WBMIS helps

users or employees to contribute

values to internal and external

customers

Torkzadeh

and Doll

(1999)

D2: Overall

satisfaction

The user satisfaction with the

overall WBMIS (portal)

services

Seddon and

Kiew

(1994)
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WBMIS as one of its main objectives. The purpose of the

designed WBMIS is to develop the employee interpersonal

skills. Thus, within the context of this study, the IS effec-

tiveness is conceptualized as the employee contextual

performance including contextual or interpersonal perfor-

mance skills (Ling 2003).

2.2 User satisfaction

Considering user satisfaction, Torkzadeh and Doll (1999)

defined an equivalent term to the user satisfaction called

customer satisfaction. They define it from the cognitive

perspective as the extent to which the system helps users to

contribute values to internal and external customers, where

the internal customers are the users or the employees

themselves (Lai 2006; Chang and Huang 2010). Recently,

it is found that the IS research (such as Wang et al. 2007;

Sugianto and Tojib 2006; Tojib et al. 2006; Muylle et al.

2004; Delone and Mclean 2003) have a special focus on the

satisfaction with e-commerce or Web-based environment

because most of the firms adopt the e-management and

Web-based data processing in their daily work (Panigyrakis

and Chartzipanagiotou 2006). In the context of Web sat-

isfaction and e-commerce, Delone and McLean (2003)

considered user satisfaction as one of the most important

measures for assessing the effectiveness of the e-commerce

system. Sugianto and Tojib (2006) defined the user satis-

faction with portal system as an affective attitude of the

users toward the portal system that they interact directly.

With respect to satisfaction with e-learning system, Wang

et al. (2007) considered user satisfaction as one of the

important measures for assessing e-learning systems.

Regarding the dimensions of user satisfaction, many

researchers (such as Williams and Anderson 1991; Locke

1976) highlighted that satisfaction consists of two main

components or dimensions, i.e., cognitive component (i.e.,

behavioral actions or thinking) and affective component

(i.e., emotional attitude). With regard to the definition of

user satisfaction in this study, the concept of Chia (2003) is

adapted in order to comprehensively cover the emotional

and behavioral parties of user satisfaction. Thus, user sat-

isfaction will be measured through two dimensions: inter-

nal user satisfaction (adapted from Torkzadeh and Doll

1999) and overall satisfaction (adapted from Seddon and

Kiew 1994). Table 1 expresses the concept and dimensions

of user satisfaction.

2.3 Interaction design quality

Currently, interaction design has turned into a discipline

that is concerned not only with system development, but

also with product design and development (Edeholt and

Löwgren 2003). Similarly, Holmlid (2009) mentioned that

interaction design has become one of the key user-centered

design disciplines. According to Cooper et al. (2007), the

interaction term is created by Bill Moggridge and Bill

Verplank in the mid-1980s. Verplank mentioned that the

interaction design term is adapted from the user interface

design as computer science term into industrial design

profession term, while Cooper et al. (2007) highlighted that

interaction design does not only focus on form design but

also keep a great focus on the behavioral actions. More-

over, Moggridge (2007) explained that the interaction

design is related to the industrial design of software pro-

ducts. Albrecht et al. (2005) defined the interactivity on the

Internet as the degree to which the organizations participate

in online exchange with others regardless of the restrictions

of time and distance. The study of Lawson-Body and Li-

mayem (2004) concluded that collaboration and commu-

nication systems are considered as interaction dimensions.

Therefore, in an effort to comprehensively investigate the

impact of interaction design quality, this study identifies

the concept of interaction design quality as a two-dimen-

sional factor, i.e., interface design quality and communi-

cation quality (Puntambekar 2009; Law et al. 2007).

Thus, in this study, the interaction design is defined as

the degree to which WBMIS enables the organization

employees to engage in online exchange with others

through the user interface facilities and the available

communication tools quality (Albrecht et al. 2005; Julier

2006), such as profiling, e-mail links, discussion form,

feedback form, FAQ page, group subscription, Web layout,

and Web site structure (Lawson-Body et al. 2010; Muylle

et al. 2004; Yoo and Donthu 2001). Consequently, inter-

action design quality will be measured through two

dimensions: user interface quality and communication

tools quality, where the measures of two dimensions are

Table 2 The definition of interaction design quality dimensions

User satisfaction

dimensions

Definition Adapted from

D1: user interface

quality

The extent to which

user interface layout

such as profiling and

links enables the

employees to interact

with the system

properly

Lawson-Body et al.

(2010), Muylle et al.

(2004), Yoo and

Donthu (2001)

D2:

communication

quality

The degree to which

the WBMIS provides

online

communication tools

such as feedback,

discussion forum, and

FAQ to allow the

knowledge sharing

among employees

Lawson-Body et al.

(2010)
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adapted from several standard scales (Lawson-Body et al.

2010; Muylle et al. 2004; Yoo and Donthu 2001). The

following table expresses the concept and dimensions of

interaction design quality (see Table 2).

3 Review of related work and theoretical framework

Based on Baron and Kenny (1986), there is an essentiality

to satisfy four conditions: First, the independent variables

(IVs) have a significant influence on the dependent variable

(DV). Second, there is a significant relationship between

IVs and the mediator variable (MV). Third, the mediator

variable has a significant relationship with DV. Fourth, the

full mediation of user satisfaction has occurred, if the

independent variables do not have significant relationships

with dependent variable. The following topics discuss the

hypotheses that should be developed in light of both the IS-

related work and the mediation conditions.

3.1 The relationship between interaction design quality

and effectiveness (IVs ? DV)

Some IS researchers (such as Wang and Wang 2009) found

that there is no significant relationship between some parts

of the interaction design and usefulness or task perfor-

mance as a part of employee performance. Wang and

Wang (2009) pointed out that the well-designed user

interface has no effect on the perceived usefulness. Also, it

is found that the colors or graphics have no relationship

with the user performance of e-learning systems (Wu and

Wang 2006).

However, many IS researchers (such as Lin 2010) sug-

gested that interaction design quality including interface

design has a positive relationship with usefulness or

employee performance. According to Bennett and Franco

(1999), factors such as availability of resources, feedback,

and communication affect the motivation of staff posi-

tively, where motivation is considered as a key factor in the

employee performance (Luthans 1998). Additionally,

Blackler (1995) and Arvey et al. (1989) found that the

interaction factors including feedback, communication,

social interaction, and other personality traits affect the

employee performance.

From IT/IS perspective (i.e., human–computer interac-

tion, HCI), the interaction design quality could be repre-

sented by the user interface design or Web design quality

(Zhang et al. 2004). Thus, within the context of this study,

it is expected to have a significant relationship between the

interaction design and effectiveness where interface design,

graphics, communication, social interaction, and feedback

are employed in order to examine the quality of interaction

design. Consequently, there is a need to examine two

hypotheses to validate the relationships between the two

dimensions: interaction design (user interface quality and

communication tools quality) and the effectiveness.

H1 The user interface design has a positive effect on the

effectiveness of WBMIS.

H2 The communication quality has a positive effect on

the effectiveness of WBMIS.

3.2 The relationship between interaction design quality

and user satisfaction (IVs ? MV)

Cooper et al. (2007) highlighted that interaction design is

not only concerned with the form design but also keeps

highly focus on behavior where behavioral actions are

affected by attitude (Davis 1989; Doll and Torkzadeh

1991). He also mentioned that interaction design is con-

sidered as one of the factors that target the desires and the

satisfaction of users. Lawson-body et al. (2010) highlighted

that the level of interactivity has a moderation role in the

relationship between some independent factors and cus-

tomer loyalty (i.e., dependent variable). Therefore, it

affects the user satisfaction which is one of the determi-

nants for effectiveness (see Sect. 2.2). Joinson (2003)

mentioned that the interaction between employees influ-

ences the satisfaction of users within organizations.

Some IS researchers such as Urbach et al. (2009) found

a positive influence on collaboration quality and user sat-

isfaction. Since the interaction design is conceptualized as

a two-dimensional variable, there is a need to examine the

relationship between the two dimensions of interaction

design (user interface quality and communication tools

quality). Accordingly, within the context of the research,

we propose the following two hypotheses (one for each

dimension):

H3 The user interface quality has a positive effect on the

user satisfaction with WBMIS.

H4 The communication quality has a positive effect on

the user satisfaction with WBMIS.

3.3 The relationship between user satisfaction

and effectiveness (MV ? DV)

Despite the weak correlation between user satisfaction and

decision-making performance (Yuthas and Young 1998),

most of the previous IS studies indicated that user satis-

faction has a positive influence on the effectiveness or net

benefits. A meta-analytic assessment of 52 empirical

studies of Petter and McLean (2009) indicated that user

satisfaction is significantly related to the net benefits

including task performance. Also, Petter et al. (2008)

pointed in their survey study that 14 out of 14 empirical
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studies found that there is a positive relationship between

user satisfaction and net benefits. In terms of task perfor-

mance, Wang and Liao (2008) found that there is a positive

relationship between user satisfaction and task perfor-

mance. Similarly, Abugabah and Sanzogni (2010) men-

tioned that user satisfaction has a positive influence on the

efficiency as part of employee performance. Iivari (2005)

indicated that user satisfaction has a positive influence on

the task performance. Considering contextual performance

or interpersonal skills, Balaban et al. (2013) found a sig-

nificant relationship between user satisfaction and personal

development as part of contextual performance.

Additionally, Chang and Chen (2009) suggested that

customer satisfaction has a positive influence on the loyalty

of a customer. Abugabah and Sanzogni (2009) mentioned

the positive impact of ease of use as a part of satisfaction

on the employee efficiency, which is a part of employee

performance. Law and Ngai (2007) found a strong rela-

tionship between user satisfaction and organizational per-

formance. Since the Web system is designed to be used by

different stakeholders, customers and employees are prac-

tically system users. Accordingly, most of IS studies found

a strong relationship between user satisfaction and user

performance.

To ensure the significance of the relationship between

user satisfaction and effectiveness in terms of performance,

the hypotheses that assume the relationships between user

satisfaction, task performance, and contextual performance

are proposed to be examined:

H5 The user satisfaction has a positive effect on WBMIS

effectiveness.

3.4 The mediating role of user satisfaction

on the relationship between IVs and DV

(MV ? MV ? DV)

In order to check whether the mediating role is full or

partial mediation, there is a need to check the direct effect

(i.e., IV ? DV) and indirect effects (IV ? MV and

MV ? DV). If the direct effect equals zero when medi-

ating user satisfaction, then there is a full mediation;

otherwise, there is a partial mediation. Consequently, the

following hypothesis is proposed to be examined:

H6 User satisfaction mediates the relationship between

user interface quality, communication quality, and con-

textual performance.

Based on literature review and the hypotheses devel-

opment, there are links between study’s variables in

which the user satisfaction functions as a mediator.

Therefore, the theoretical framework of the study vari-

ables is as follows:

4 Research methodology

This section presents the employed methodology in order

to acquire empirical evidence on the relationship between

variables identified in Sect. 3. It also outlines the process of

generating scale items, sampling methods, procedures, and

techniques of data collection in addition to statistical

techniques for data analysis.

4.1 Generation of scale items

An extensive literature review was conducted to ensure that

a comprehensive list of items was generated to assess the

study variables included in the proposed model. Based on

this review, the researcher generated an initial scale of

thirty-five items are adapted from standard scales. Table 3

reveals the sources of the adapted scale’s items.

4.2 Initial instrument

In order to proceed toward the validation of the theoretical

model, there is an essentiality for developing an instrument

(i.e., a questionnaire), including thirty-five items that are

generated based on literature survey. The questionnaire

consists of four dimensions: user interface quality, com-

munication quality, user satisfaction as a mediator, and

effectiveness as a dependent variable. Additionally,

the questionnaire was developed using a seven-point Likert-

type scale ranging from 1 = strongly disagree to

7 = strongly agree.

4.3 Validity and reliability of initial instrument

The content validity is important to ensure that the measures

include an adequate set of the items that match the mea-

sured concept. To conduct content validity, it is

Table 3 The adaptation of dependent variable scale

Variable name Adapted from (authors)

Dependent

variable

(DV)

WBMIS

effectiveness

Torkzadeh and Doll (1999),

McMurtrey et al. (2008)

Independent

variable

(IV)

Interaction design

quality

Dim1: user

interface quality

(UIQ)

Dim2:

communication

quality (ComQ)

Lawson-Body et al. (2010),

Muylle et al. (2004), Yoo and

Donthu (2001)

Mediator User satisfaction Seddon and Kiew (1994)

Doll and Torkzedah (1999)
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recommended to evaluate the questionnaire by a group of

experts (Sekaran and Bougie 2009), and thus, the ques-

tionnaire is evaluated by 13 academics (including IT experts

and practitioners) who worked in a closely related field. As

a result of validity, they suggested eliminating several items

because of redundancy and overlapping between question-

naire dimensions. Additionally, some items are rephrased to

ensure easier understanding for respondents.

Considering the criterion validity, the corrected item-to-

total correlations are used to delete the garbage items

(Cronbach 1951). In such validity, items with item-to-total

correlations\0.4 are deleted (Wang et al. 2007). After that,

the reliability of each dimension is assessed by Cronbach’s

alpha test. As a result of item-to-total correlation and

reliability tests, no item was deleted because all items with

corrected item-to-total correlations are greater than 0.4 and

also the reliability of questionnaire dimensions is greater

than or equals 0.8. Table 4 shows the initial scale that is

used in the data collection.

Based on the reliability analysis shown in Table 4, the

item-to-total correlation values are [0.5 and considered to

be reasonable as well as within the acceptable range (Wang

et al. 2007). Also, the reliability for each dimension is

greater than 0.8. The values indicate that the question-

naire’s items do not only have good correlation but also

have a considerably high reliability estimates (Hair et al.

Table 4 Summary of results from item-to-correlation and reliability test

S. no. Dimension/item Reliability Corrected item-to-total

correlation

Contextual performance (DV) 0.943

B1 This system helps me identify innovative ways of doing my job 0.840

B2 This system helps finding new ways to improve the job performance 0.756

B3 This system helps creating new ideas 0.850

B4 This system helps in trying out innovative ideas 0.703

B5 This system helps in solving job problems 0.749

B6 It enables working as part of a group/team 0.731

B7 It increases the ability to take decision 0.805

B8 It helps strengthening the relationship with others 0.747

B9 It affects the ability of analyzing and evaluating 0.719

B10 It offers the ability to assess problems and choose appropriate solutions 0.817

Interaction design quality (IVs)

Communication quality (CIQ) 0.824

F3 The system provides a discussion form 0.655

F4 The system provides a feedback form 0.738

F5 The system presents a page of frequently asked questions (FAQs) 0.504

F6 The system provides a form to subscribe to related news groups 0.635

F10 Generally, the system contributes to the interactive capacity of the organization 0.663

User interface quality (UIQ) 0.804

F1 The employee can check general information on profile and organization via the system 0.639

F2 The system presents an organized list of specific e-mail link to each employee contact 0.540

F7 The system’s services are designed to be easily accessed 0.572

F8 The system’s look/appearance is unambiguous 0.642

F9 There is compatibility between graphics (colors, graphs, images) and content 0.559

User satisfaction (MV) 0.946

G1 The system satisfactorily meets the information processing needs of the area of responsibility 0.752

G2 The system is sufficient enough 0.878

G3 The system is effective enough 0.819

G4 You are well satisfied with the system as a whole 0.860

G5 The system helps improving the satisfaction of the target group 0.783

G6 The system helps improving capabilities to meet the needs of the target group 0.844

G7 The system helps in creating value for users 0.739

G8 The system allows more user orientation (i.e., target group-focused) 0.781

Bold values indicate the strength of the relationships between study variables
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2010; Wang et al. 2007). Accordingly, this instrument has

solid validity and reliability to be used in the data collec-

tion process (Fig. 1).

4.4 Sample and procedure

It is important to highlight three important points: One of

the research objectives is to generalize the findings, every

population element (i.e., employees) has an equal oppor-

tunity of being chosen, and there is homogeneity among the

population elements. This means that the simple random

sampling is the most appropriate approach toward obtaining

a representative sample (Sekaran and Bougie 2009; Patten

2004). Also, Nesbary (2000) indicated that the probability

of representing the whole population is increased as the

sample size increased. Based on the minimum required

sample size suggested by Krejcie and Morgan (1970), with

a population of n = 12,000, confidence level = 95 %, and

margin of error = 5 %, the required sample size should be

at least 375. Figure 2 shows the equation of Krejcie and

Morgan (1970).

Regarding data analysis, 384 usable questionnaires are

employed in data analysis.

5 Goodness of the instrument measures

Goodness of measures is a process for validating the

instrument measures and scales before data analysis

(Nunnally and Bernstein 1994). To make sure that the

goodness of measures, factor analysis, convergent validity,

and reliability analysis for all scales are applied, the

exploratory factor analysis, multiple regressions, and

hierarchical regressions are employed and conducted using

SPSS in order to validate the final factor structure and

examine the mediation role of user satisfaction in a more

supportive manner.

5.1 Factor analysis

Sekaran and Bougie (2009) indicated that the understand-

ing of the dimensionality of variables in the theoretical

model, and the relationships between these variables are

important steps in the analysis. Since contextual perfor-

mance and user satisfaction scales have more than five

items, it is recommended to run factor analysis to check the

multidimensionality (Field 2009). The factor analysis is

primarily used to examine the basic structure of the study

variables in the analysis (Hair et al. 2010). Therefore, an

exploratory factor analysis was conducted to check the

factor structure of the 28-item instrument. The population

sample (384 subjects) was tested using principal compo-

nent factor analysis as the extraction method, and varimax

as the orthogonal rotation method. According to Hair et al.

(2010), to enhance the convergent and discriminant, five

commonly used conditions are applied: (1) eigenvalue

greater than or equal to 1; (2) factor loading of each item

greater than or equal to 0.5, otherwise item is deleted; (3)

the item with factor loading[0.5 on two or more factors is

also deleted; (4) a simple factor structure; and (5) exclusion

of single-item factors from the standpoint of parsimony.

According to the proposed theoretical framework, the study

factors are actually five: two independent variables—

interaction design dimensions including user interface,

communication tools; two variables included in user sat-

isfaction as a mediator (overall satisfaction and internal

user satisfaction); and one dependent variable (contextual

performance). Tables 5, 6, and 7 reveal the results of factor

analysis.

Based on the results of factor analysis shown in Tables 5,

6, and 7, it is clearly seen that (1) without determining the

number of factors, there are four factors with eigenvalues

greater than 1 as follows: two independent factors, one

Interaction Design (IV)

User Interface Quality

Communication Quality

Contextual Performance

User Satisfaction (MV) WBMIS Effectiveness (DV)

Dim1: Overall Sat.

Dim2: Internal User Sat.

Fig. 1 Theoretical framework

for assessing the mediating role

of user satisfaction

Fig. 2 Sample size formula (Source: Krejcie and Morgan (1970))
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mediator factor, and one dependent factor; (2) there is a

need to merge the two dimensions of user satisfaction into

one dimension; (3) the interaction design quality is classi-

fied into two factors, which is totally compatible with our

conceptualization in Sect. 2. To conclude, the final structure

of the study instrument has four components. Therefore, the

theoretical model should be restructured in order to obtain

the final theoretical model structure.

As shown in Fig. 3, the framework of the study gener-

ally remained unmodified while the only change is made in

user satisfaction. The proposed two dimensions of user

satisfaction should be merged together in order to be

consistent with the results of factor analysis. The interac-

tion design factor remains as it is proposed in Fig. 1. For

clarity, we separate the two dimensions of interaction

design because each dimension is practically considered as

a separate factor.

5.2 Convergent and discriminant validity

After identifying the factor structure of the instrument scale

using factor analysis, convergent validity and average

variance extracted (AVE) and composite reliability are

used to assess the internal consistency of the generated

structure. Regarding the convergent validity, it checks

whether the correlations between the factor’s measures

differ from zero or not. To this end, Pearson correlation

matrix is employed to investigate the correlations between

measures of each factor, whereas the smallest within-factor

correlations are as follows: contextual perfor-

mance = 0.434; user interface quality = 0.162; commu-

nication quality = 0.192; and user satisfaction = 0.445.

These correlations are significantly higher than zero and

have high significance level (sig. \0.01).

Concerning the AVE values, they are found to be[0.5,

and also the composite validity for all scales (user interface

quality, communication quality, user satisfaction, and

contextual performance) is greater than 0.7. Therefore,

these scales have enough convergent validity to proceed

toward discriminant and reliability analysis (Hair et al.

2010). Table 8 shows the AVEs and composite validity of

all scales.

Next, we proceed to test the discriminant validity. The

discriminant or divergent validity is used to ensure whether

the items of the construct are related to the variable that is

supposed to be measured than the other variables (Sekaran

and Bougie 2009). It can be examined by comparing the

correlations between constructs and square root of variance

extracted for a construct.

Based on Table 9, it is found that the correlations for

each construct are less than the square root of variance

extracted by the indicators measuring that construct, and

this indicates adequate discriminant validity. In total, the

results of validity test showed a reasonable convergent and

discriminant validity.

5.3 Reliability analysis

Using this sample of 384 respondents, the reliability

(alpha) for the instrument scales: contextual performance,

user interface quality, communication quality, and user

satisfaction, are 0.935, 0.802, 0.828, and 0.918, respec-

tively. In addition, the corrected item-to-total correlations

for all items are approximately C0.6 (Wang et al. 2007),

which in turn gives an additional evidence for the validity

of the instrument scales. Table 8 shows the Cronbach’s

alpha for all study scales.

Table 5 Results of factor

analysis for independent

variables

The results of factor analysis

showed that the total variance

explained is greater than 60 %

and this means that the factor

explains more than 60 % of

total variances in items data,

which is a reasonable or

accepted percentage (Hair et al.

2006)

Item/factor 1 2

f1 0.052 0.805

f2 0.161 0.677

f3 0.789 0.167

f4 0.850 0.135

f5 0.639 0.192

f6 0.800 0.037

f7 0.152 0.718

f8 0.147 0.777

f9 0.309 0.672

f10 0.653 0.337

Table 6 Results of factor

analysis for mediation variable

The results of factor analysis

showed that the total variance

explained is greater than 60 %

and this means that the factor

explains more than 60 % of

total variances in items data,

which is a reasonable or

accepted percentage (Hair et al.

2006)

Item/factor Loading

g1 0.754

g2 0.839

g3 0.802

g4 0.845

g5 0.815

g6 0.822

g7 0.725

g8 0.765

Table 7 Results of factor

analysis for dependent variable

The results of factor analysis

showed that the total variance

explained is greater than 60 %

and this means that the factor

explains more than 60 % of

total variances in items data,

which is a reasonable or

accepted percentage (Hair et al.

2006)

Item/factor 1

b1 0.823

b2 0.837

b3 0.856

b4 0.860

b5 0.721

b6 0.780

b7 0.794

b8 0.659

b9 0.835

b10 0.808
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6 Testing hypotheses

After checking the validity of the scales and conducting

goodness of measures, the hypotheses of this study should

be checked in order to justify the relationships between the

theoretical model variables.

Practically, the multiple-regression analysis is employed

in order to verify the first three conditions of mediation:

IVs ? DV, IVs ? MV, and MV ? DV. Therefore, the

multiple-regression analysis is very important to check the

first five hypotheses (H1, H2, H3, H4, and H5). Table 10

demonstrates the results of multiple-regression analysis of the

relationships between IVs and DV (contextual performance).

Regarding the results of regression analysis of user

interface quality and communication quality on the con-

textual performance, Table 10 demonstrates the degree to

which the independent variables contributed to the depen-

dent variable (i.e., contextual performance). It presents the

b-values that indicate how much each independent variable

contributes on predicting dependent variable. It is clearly

seen that user interface quality and communication quality

have a positive significant relationship with the contextual

performance at b-values (0.214 and 0.485, respectively) and

high significance level (sig. \0.01). As R2 = 0.349, the

independent variables explained 34.9 % of variance in

contextual performance. Therefore, the results of multiple-

regression analysis of the relationships between IVs and DV

(IVs ? DV) are significant, and thus, the first condition of

the mediation is satisfied.

Concerning the second condition (IVs ? MV) that

represents the hypotheses H3 and H4, the multiple-

regression analysis is also used to examine these hypoth-

eses. It is found that user interface quality and communi-

cation quality are significantly correlated with user

satisfaction at b-values 0.256 and 0.500, respectively.

Further, as shown in Table 11, the two quality factors

predict a percentage of 39.9 % of total variance explained

in user satisfaction. Since the relationship between the

independent variables and the mediator is significant, then

the second condition of the mediation is satisfied.

Regarding the results of regression analysis of user satis-

faction on effectiveness (MV ? DV), Table 12 demonstrates

the results of multiple-regression analysis. It is clearly seen

that user satisfaction has a positive significant relationship

with effectiveness (b = 0.695, sig. \0.01). Moreover, the

User Satisfaction Contextual Performance

Communication Quality

User Interface Quality

IVs
MV DV

Fig. 3 The final theoretical model after factor analysis

Table 8 The AVE and composite validity and Cronbach’s alpha of

study variables

AVE Sqrt

(AVE)

Composite

reliability

Cronbach’s

alpha

Communication quality 0.595 0.771 0.8795 0.828

Contextual performance 0.636 0.797 0.9456 0.935

User interface quality 0.556 0.746 0.8614 0.802

User satisfaction 0.637 0.798 0.9333 0.918

Table 9 The correlations between study variables

Communication

quality

Contextual

performance

UIQ User

satisfaction

Communication

quality

1 0 0 0

Contextual

performance

0.6298 1 0 0

User interface

quality

0.3189 0.3957 1 0

User satisfaction 0.6147 0.7154 0.4023 1

Table 10 The regression analysis of interaction quality factors on

effectiveness

Independent variables (IVs) Contextual performance (DV)

b Sig.

User interface quality 0.214 0.000

Communication quality 0.485 0.000

R 0.590

R2 0.349

Adjusted R20.345

F value 101.93

Bold values indicate the strength of the relationships between study

variables
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multiple-regression analysis shows that the user satisfaction

predicts a percentage of 48.3 % of total variance explained in

effectiveness or contextual performance.

Based on Table 12, there is a significant positive

relationship between user satisfaction and contextual

performance. Therefore, the third condition of the medi-

ation is satisfied. According to Tables 10, 11, and 12, the

first three conditions of mediation are satisfied, and

therefore, the hypotheses H1, H2, H3, H4, and H5 are

supported.

In the context of mediation hypothesis (H6), the hier-

archal regression should be conducted in order to ensure

how much the mediating role of user satisfaction affects

the direct relationships between IVs and DV. The first

step of the hierarchical regression includes the direct

relationship between the independent variables (user

interface quality and communication quality) and the

contextual performance. In the second step, the user sat-

isfaction is added to the two independent variables.

Table 13 illustrates the results of the hierarchical regres-

sion of two models. The first model presents the direct

effect of IVs on DV, while the second presents the effect

of IVs and MV on DV.

Based on Table 13, it is obvious that the significance

values of the relationships after mediation of user satis-

faction are less than those before the mediation. Also, the

correlations (b) between user interface and communication

quality and DV are 0.214 and 0.485. However, after

mediating user satisfaction, the correlations for the two

quality factors (user interface and communication quality)

become 0.077 and 0.217, respectively.

Additionally, the total variance explained before medi-

ation (R2) was 0.349. This means that the IVs predict a

percentage of 34.9 % of total variance in contextual per-

formance. But after mediation, R2 increased to be 52.2 %;

this means that user satisfaction contributes a percentage of

17.3 % in predicting the total variance in contextual per-

formance. More details regarding hierarchal regression can

be found in ‘‘Appendix.’’

Accordingly, after mediation the significance values of

the relationship IVs ? DV are decreased, and the direct

correlations between IVs and DV are decreased as well.

Therefore, user satisfaction has a partial mediating role on

the relationship between user interface quality, communi-

cation quality, and contextual performance (Sekaran and

Bougie 2009; Mackinnon and Dwyer 1993; Baron and

Kenny 1986). Table 14 shows the summary of hypotheses

testing.

Based on Table 14, all of the four mediation conditions

are satisfied and also the study objectives are achieved.

Therefore, this study provides evidence on the mediating

role of user satisfaction on the relationship between user

interface design, communication quality, and contextual

performance.

7 Discussion and implications

This study aims at assessing the mediating role of user

satisfaction on the relationship between user interface

Table 11 The regression analysis of interaction quality factors on

effectiveness

Independent variables (IVs) User satisfaction (MV)

b Sig.

User interface quality 0.256 0.000

Communication quality 0.500 0.000

R 0.631

R2 0.399

Adjusted R2 0.396

F value 126.30

Bold values indicate the strength of the relationships between study

variables

Table 12 The regression analysis of user satisfaction on

effectiveness

Predictor (MV) Contextual performance (DV)

b Sig.

User satisfaction 0.695 0.000

R 0.695

R2 0.483

Adjusted R2 0.482

F value 357.08

Bold values indicate the strength of the relationships between study

variables

Table 13 The significance and correlations of regressing IVs and

MV on DV

IVs Contextual performance (DV) b

Sig. (before

med.)

b Sig. (after

med.)

User interface

quality

1.445e–006 0.214 0.052 0.077

Communication

quality

4.979e–025 0.485 1.181e–006 0.217

R 0.590 0.720

R2 0.349 0.522

Adjusted R2 0.345 0.518

Bold and italic values are indicate the strength of the relationships

between study variables
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quality, communication quality, and effectiveness in terms

of contextual performance. So, evaluating the impacts of

user interface quality and communication quality on the

effectiveness and user satisfaction with WBMIS is very

important in order to verify the mediation conditions. For

this reason, there is a need for developing a multidimen-

sional instrument as well as exploring the significance of

the proposed theoretical framework.

The findings of the factor analysis indicate that four

dimensions (user interface quality, communication quality,

user satisfaction, and contextual performance) have a sense

in assessing the WBMIS effectiveness. Also, the factor

analysis emphasized the unidimensionality of user satis-

faction as the cognitive and affective parts are found con-

siderably related. Moreover, the results are consistent with

conceptualization of interaction design quality as the factor

analysis shows that there is essentiality to separate the

variable into two factors (i.e., two dimensions).

The results of multiple-regression analysis reveal that

the two interaction factors (user interface quality and

communication quality) have significant positive relation-

ships with user satisfaction and contextual performance.

Also, the user satisfaction has a positive effect on the

contextual performance. Therefore, the study findings are

in line with previous IS studies (such as Petter et al. 2008;

Petter and McLean 2009).

The findings of hierarchal regression showed that the

correlation and prediction percentage of interaction quality

factors decreased in case of considering user satisfaction as

a predictor of contextual performance. It is found that user

interface quality and communication quality predict a

percentage of 34.9 % of the total variance in contextual

performance and correlated with performance (b = 0.214

and 0.485, respectively). However, when considering the

user satisfaction, the percentage of prediction increases to

52.2 % and the correlations become b = 0.077 and 0.217,

respectively. Therefore, there is an increase in prediction

percentage and decrease in correlations with dependent

variable in case of considering satisfaction. Thus, the

findings provide strong evidence on the mediating role of

user satisfaction, and consequently, the findings are in line

with the theoretical findings and conclusion of AlHendawi

and Baharudin (2013).

It is worth mentioning that the findings of this study

emphasized the role of quality factors, especially the two

interaction factors (user interface quality and communica-

tion quality) as predictors for the user satisfaction. Also, it

points out that the user satisfaction could act as a predictor

of the contextual performance. As an important point, no

published study empirically discussed the mediating role of

user satisfaction between user interface quality, commu-

nication quality, and contextual performance in the field of

information management and quality.

In terms of implications, the proposed theoretical

framework and instrument reveal how the interaction

design quality, including user interface and communication

quality, influences the effectiveness of WBMIS which, in

turn, leads to the following advantages: (a) As the study

primarily concerned with the evaluation of interaction

impact on the WBMIS effectiveness, it should be in the

highest priority and large interest for the decision makers

and top management level in the organizations; (b) it would

help experts, practitioners, and decision makers to assess

how much the availability of interaction quality improves

the interpersonal skills toward the enhancement of the

contextual performance; (c) it assists in evaluating the level

of user satisfaction with the WBMIS which has a signifi-

cant influence on the level of employee performance. So

the research could have a positive impact on the organi-

zation effectiveness as a whole; (d) since the instrument

comprehensively examines important factors in the field of

IS and information management, it would stimulate the IS

empirical research for how systems are developed and

assessed; and (e) as UNRWA has played a semigovern-

mental role in providing the services for Palestinian refu-

gees, it seems that this study would contribute to IS studies

in other contexts, such as public sector organizations and

NGOs.

Finally, the findings show that user profiling, graphics,

and availability of online communication tools such as

discussion and feedback forms have a significant positive

effect on the user perception regarding the WBMIS, which

in fact influences the interpersonal skills and performance

positively. Therefore, the empirical results emphasize the

validity of the proposed model and also assure the impor-

tance of assuming the interaction factors as a determinant

of user satisfaction.

Table 14 The summary of hypotheses testing

Hypothesis Relationship Status

H1 The user interface design has a positive

effect on the effectiveness of WBMIS

Supported

H2 The communication quality has a positive

effect on the effectiveness of WBMIS

Supported

H3 The user interface quality has a positive

effect on the user satisfaction

Supported

H4 The communication quality has a positive

effect on the user satisfaction

Supported

H5 The user satisfaction has a positive effect

on WBMIS effectiveness

Supported

H6 User satisfaction mediates the relationship

between user interface quality,

communication quality, and contextual

performance

Supported
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8 Limitations and future work

Like most of empirical studies, this study could not be

without limitations. The present study has fruitfully pro-

vided significantly important results and contributed to the

relationship between interaction quality factors, user sat-

isfaction, and WBMIS effectiveness. However, the present

study has some limitations that could be tackled in the

future studies:

• The exploratory factor analysis is considered as satis-

factory approach in developing the research’s instru-

ment; it may limit to generalize the instrument as it is

not applied on elsewhere in other contexts, such as

e-government and e-learning.

• Further, the user satisfaction is investigated in this

study as a multidimensional concept; however, the

findings showed that this concept is one dimensional as

its parts are found closely related.

Therefore, we propose the following as future directions of

research:

• Since the current study keeps the attention on the Web-

based information systems of the organizational

employees, it might be some differences between

factors that affect employees and students. Conse-

quently, it is recommended to examine the model in

other contexts of Web-based information systems, such

as e-learning systems and e-government.

• Reconsidering the multidimensionality check of user

satisfaction concept is important in the future research.

• Based on literature review, the user characteristics

could have moderation effects on the relationship

between interaction quality factors and WBMIS effec-

tiveness. So, it is suggested to examine the moderation

effects of user characteristics on the relationship

between quality factors and contextual performance.

In addition, data mining techniques can be used to

predict the user perception and performance in accor-

dance with learning process, and therefore, it is

suggested for the computer sciences and IT researchers

to validate the obtained results using data mining

techniques such as classification and clustering.

9 Conclusion

This paper aims at conceptualizing and developing a new

theoretical framework for evaluating the impact of quality

factors, particularly interaction quality, on the effectiveness

of Web portal system in international organizations such as

UNRWA. From a practical perception, the present research

is one of the fewest studies focusing on the extent to which

user interface quality and communication quality contribute

to employee satisfaction as well as contextual performance.

Assessing the impacts of interaction quality on satisfaction

and performance brings the need for developing a multidi-

mensional instrument. Thus, a new instrument is developed

and adequately examined through testing its validity, reli-

ability, and factor analysis. The sample of this study is a

large-scale sample including the responses of 384 UNRWA

employees working at different positions and departments.

The results of data analysis indicate that the developed

instrument has enough validity and reliability to be used for

measuring the study variables. The results of multiple-

regression analysis show that user interface and communi-

cation quality could be predictors to both satisfaction and

performance because they have positive significant rela-

tionships with user satisfaction and contextual performance.

Additionally, the findings indicate that user satisfaction has

a mediating role on the relationship between user interface

quality, communication quality, and WBMIS effectiveness

or employee performance (sig \0.01). Therefore, the pro-

posed framework is successfully applied and is adoptable in

the fields of IS assessment and human behavior develop-

ment. Since UNRWA has played a semigovernmental role

in providing the most critical basic services for Palestinian

refugees, it is expected that this study would contribute to

empirical studies conducted in international organizations,

public sector organizations, and NGOs.
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Appendix: The hierarchal regression of IV, MV, and DV

Model summary

Model R R square Adjusted R square Std. error of the estimate

1 0.590(a) 0.349 0.345 1.08980

2 0.722(b) 0.522 0.518 0.93504

a Predictors: (constant), ComQ_Mean, UIQ_Mean
b Predictors: (constant), ComQ_Mean, UIQ_Mean, Sat_Mean
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