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Currently, the core trend of Higher Education Institutes (HEI) to invest in 

decision support systems (DSS) to improve their decision-making process. 

Due to technology emergence, HEI has been experiencing noteworthy 

changes. Many techniques such as DSS been adopted developed and 
implemented to support the educational process. Even though DSS has 

adopted and invested mainly in most sectors, a lack of research in investigating 

confirmed, the influencing factors on the intention of stakeholders to continue 

to use them. Consequently, the purpose of the study is to examine post-
adoption users' satisfaction and users’ intention to continue using DSS. This 

study combining two theoretical models, the Technology Acceptance Model, 

and The Technology Organization Environment Framework, to examine 

users’ intentions to continue using DSS. The data collection process has 
conducted using 240 respondents, who belong to HEI institutions (Academia 

and management staff), who work on DSS. Structural Equation Modeling was 

utilized to analyze structural relationships among the proposed model’s 

factors. The authors used several methods such as hierarchical regression, one-

way ANOVA, descriptive statistics, as well as t-test have applied to evaluate 
the model's components' relevancy, understanding, and pertinence to each 

other. The result shows the proposed model fits the data and had a good 

explanation than the existing models. On the other hand, the results show the 

importance of equipping DSS with real-time support because they have 
positive repercussions in the decision-making process The implications as well 

as the limitations of this study have been extensively discussed. 
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1. INTRODUCTION  

Due to technology emergence, HEI has been experiencing noteworthy changes. Many techniques such 

as DSS have been adopted developed and implemented to support and enhance the educational process. Most 

of the previous studies have focused on elementary uses in terms of measuring the acceptance and adoption of 

new technology. DSS empowers HEIs to measure, monitor, and manage their performance efficiently and 

effectively. even though users' initial adoption and acceptance of technology are significant, however,  the 

success of such technology is based on long-term continuous utilization [1]. 

Unconsidered use of IT can lead to time-consuming and unexpected costs as well [2]. Therefore, 

investigating the behavior of the users during and after the adoption of the technology, which leads either to 

the continuation of the use of the technology or the exclusion of that technology from accreditation considered 

one of the important matters for the application of that technology in the organization [3].  According to Gartner, 

2020, Worldwide DSS spending is projected to total $3.8 trillion in 2021, an increase of 4% from 2020, 

according to the latest forecast by Gartner, Inc. DSS spending in 2020 is expected to total $3.6 trillion, down 

5.4% from 2019.  

https://aip.scitation.org/author/Mohammed%2C+Ali+Hussein
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DSS is defined as being "a computerized program used to support determinations, judgments, and 

courses of action in an organization or a business. A DSS sifts through and analyzes massive amounts of data, 

compiling comprehensive information that can be used to solve problems and in decision-making" [4]. 

Administrations and decision-makers of (HEIs) are also experiencing huge and multidimensional information 

while interacting with students' data forces them to adopt and utilize DSS for long-term strategy. 

Perceived usability represented by (perceived ease of use (PEU) and perceived usefulness (PU) ) has 

become the most critical factors affecting the adoption of DSS in organizations [5]. Perceived ease of use is 

"the degree to which a person believes that using a particular system would be free from effort" [6]. 

Distinguishing the determinants influencing DSS continuance intention is becoming a necessity for any 

organization as adopted by many organizations. 

The Technology Acceptance Model (TAM) in conjunction with the Technology Organization 

Environment Framework (TOE) has generally applied in interpreting user-acceptance behavior and 

organization-acceptance behavior over a wide scope of adopting new technology such as DSS [7], such as 

business organization [8], telemedicine [9], intensive care units [10], to support the sustainability goals of Nike 

[11], enterprise resource planning [12], or small service enterprises with strong operations [13]. 

As mentioned early, previous studies were ordinarily concerned about pre-acceptance and adoption 

for technology and neglected unintentionally the post-acceptance to continue to utilize or refuse the intended 

technology [14-16]. Thus, a lack of studies confirms the determinants affecting customers to keep use 

technology after the organizations had accepted it. In light of those challenges,  the TAM and the TOE were 

synthesized to propose a blended model for interpreting and foretelling customer’s continued intent to use DSS. 

Data collection was conducted using 240 respondents in the HEI institutions (Academia and 

management staff) who work on DSS. Structural equation modeling (SEM), for data analysis, the authors used 

several methods such as hierarchical regression, one-way ANOVA, descriptive statistics, as well as t-test were 

applied to assess the research model in terms of model's components relevancy, understanding, and pertinence 

to each other. 

The organization of the rest of such paper will be as follows. Section 2 presents a review of relevant 

literature for DSS, the TAM model, and the TOE framework. The proposed model is outlined in section 3 as 

well as the relevant hypotheses were proposed and tested. Section 4 illustrates the research methodology 

followed in this study. Section 5 outlined the data collection and analysis. The obtained findings have been 

extensively discussed in Section 6.  While section 7 outlines conclusions. The limitations have been highlighted 

in the final section of this study. 

 

2. THE TECHNOLOGY ACCEPTANCE MODEL (TAM) 

The Technology Acceptance Model (TAM)  is an amplification of the Theory of Reasoned Action 

(TRA) [17] which was a theory initiated by [6] and since then has gone through sundry extensions and 

evolutions. The Technology Acceptance Model (TAM) is gaining popularity for understanding the relationship 

between humans and technology through its two factors “Perceived Usefulness (PU) and Perceived Ease of 

Use (PEU)”. Both PU and PEU determine attitude towards use (ATT), which is defined as the user’s acceptance 

of using the system. TAM is visualizing in Figure 1. 
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Figure 1. Effects The Original TAM  [6] 

 

As clearly shown from Figure 1, PEU directly affects PU. (ATT) and PU directly influences 

behavioral intention (BI). BI affects actual usage behavior. 

 

3. THE TECHNOLOGY ORGANIZATION ENVIRONMENT FRAMEWORK (TOE) 

TOE framework was proposed by [18]. It characterizes factors that affect technology adoption and its 

likelihood. TOE illustrates the process by which a  corporation adopts and implements technological 

innovations is influenced by the technological context, the organizational context, and the environmental 

context [18], as shown in Figure 2. 
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Figure 2. The Original TOE [18] 

 

The technological context includes all technologies, whether internal or external, related to the 

organization. They might encompass both equipment and processes. The organizational context indicates the 

advantages and organizational resources of the firm, including the organization's size, degree of centralization, 

organizational structure, and human resources. While the environmental context part comprises the industry 

size, industry structure, and the regulatory environment. Besides, these three elements represent opportunities 

for measuring and accepting technology and innovations and thus affect the acceptance of technology from the 

institution's perspective. 

 

4. DECISION SUPPORT SYSTEM (DSS) 

At present, many organizations such as HEIs have already adopted and implemented DSS, and it is a 

significant investment business software for firms. Three essential ingredients need to build DSS software are 

the DSS database, the DSS model, and the DSS user interface. DSS currently, exists in most higher education 

institutions HEIs and most modern technologies and AI algorithms are used in the design and development of 

these systems to obtain intelligent systems used for analysis, performance measurement, monitoring, and 

business management for institutions, whether administrative or academic work. 

 

5. RESEARCH METHODOLOGY 

5.1 Model Development and Hypotheses 

As mentioned above, this study combining two theoretical models, TAM, and TOE, and propose some 

factors that have influenced understanding the DSS continuance intention. Theoretically, the TAM and TOE 

have been confirmed to be useful models in facilitating to grasp and demonstrate user behavior in the adoption 

and utilization of a technology [6, 18]. The proposed model developed for this study is based on TAM and 

TOE with some adaptations as shown in (Figure. 3). Within the TAM and TOE, performance expectancy is the 

degree to which the DSS user's individuals believe that continues using the DSS will assist them to improve 

their work performance. 

Consequently, the proposed model consists of three external variables named “real-time decision- 

making (RT), Error control and help (ECH), and application behavior (AB) as well as the originally selected 

factors from TAM and TOE (Perceived Usefulness (PU), Perceived ease of use (PEU), and Technological 

Satisfactions (TS) Innovation Decision).  Control of errors and assistance means that the decision support 

system must support the properties of the control in the event of errors and try to continue working despite the 

presence of errors as well as giving support and assistance to new users [19]. Application behavior means the 

behavior that the application behaves towards a specific event. Therefore, application behavior has a clear 

effect on whether or not the application is used continuously [20]. 

Since TOE and TAM focus on different portions of user perceptions of using technology, by utilizing 

those two models, the proposed model might deliver a general comprehension of continued DSS utilization. 

Current studies prove that the incorporation of several viewpoints can assist in a preferable understands of a 

certain technology [21-23]. 

Consequently, as shown in Figure 3, the proposed model will assist fill the gaps regards continuance 

acceptance of DSS in HEIs. Therefore, this study proposes the following hypotheses based on TAM and TOE 

models. 

Hyp-1. Users’ PU of DSS has a positive influence on their continued intention to use DSS. 

Hyp-2. Users’ PEU has a positive influence s positively related to their PU of DSS. 

Hyp-3. Users’ PEU has a positive influence on the users’ continued intention to use DSS. 

Hyp-4. Users’ PU has a positive influence on their satisfaction with DSS. 

Hyp-5. Users’ PEU has a positive influence on their satisfaction with DSS. 

Hyp-6. Users’ TS with DSS has a positive influence on the continued intention to use DSS. 
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Hyp-7. Users’ ECH has a positive influence on their users’ PU of DSS. 

Hyp-8. Users’ RT has a positive influence s positively related to their users’ PU of DSS. 

Hyp-9. Users’ AB has a positive influence on their PEU of DSS. 

Hyp-10. Users’ RT has a positive influence on their satisfaction with DSS. 

Note: Hyp. is an abbreviation of Hypothesis. 
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Figure 3. The Proposed Research Model 

 

5.2 Instrument Development and Procedure  

The main technique used to measure continuance intention is a 36-item questionnaire designed 

through the selection of items from current and relevant studies [24]. It is an exceedingly acceptable and helpful 

technique in data collecting procedures. The instrument has been adapted and validated through factor analysis 

and experts. All scale 35-items were paraphrased to link precisely to the context of DSS and measured using a 

5-point Likert-type scale (from “1= strongly disagree” to “5 = strongly agree”). Besides, “somewhat agree on” 

was used in the middle category, because it forces the participants to choose a side, while neutral choice does 

not appropriate with the proposed model's variables of this study. To ensure the content validity of the 

instrument scales, validation tests have been conducted with nine educational experts and experience DSS 

actual users in Iraq. Furthermore, all of the selected items measuring the proposed model have been adopted 

from the relevant studies such as. Besides, to ensure the reliability of the data collected, a pilot study has 

conducted with 92 people who work as decision-makers staff or decision support systems staff from three 

universities. The number of respondents was determined based on the principal factor analysis sample size 

which is between 50 to 100 [25, 26]. Table 1 illustrated the development instrument.  

Cronbach’s alpha coefficient has been computed to ensure the reliability and consistency of the 35-

item scales utilized in the research. the obtained value of Cronbach’s alpha for the model’s elements was > 0.7, 

confirming satisfactory reliability [27, 28]. 

 

Table 1. Instrument Dimensions, Items, and Relevant References 
Dimensions No. Of Items References 

Perceived Usefulness (PU) PU-item1…PU-Item6 [8, 21, 29, 30] 

Perceived ease of use (PEU) PEU-item7…PEU-Item12 [8, 21, 29, 30] 

Real-time decision-making (RT) RT-item13…RT-Item18 [15, 31-33] 

Error control and help (ECH) ECH-item19…ECH-Item24 [15, 34, 35] 

Application behavior (AB) AB-item25…AB-Item30 [14-16, 36] 

Technological Satisfactions (TS) TS-item31…TS-Item36 [37, 38] 

 

5.3 Sampling 

The Selected sample within a population consisted of actual users of decision-support systems from 

various colleges from three universities. Consequently, 240 respondents belong to HEI institutions (academic 

and management staff) were participated in this study, as shown in Table 2.  

To investigate the possible bias of failure to reply, The differences of the statistically significant in 

the answers of early (130 participants) versus late participants (110 participants) [39, 40] using gender, age, 

work experience,  and level of study (educational level). The chi-square (X2) tests has conducted in matching 

the lasses among the groups confirmed no significant differences for gender (X2 =3.878, p = 0.041), work 

experience (X2 =1.777, p = 0.669), educational level (X2= 0.247, p =0.719), and age (X2  = 7.664, p = 0.542). 

Thus, it can be indicated that there is no significant failure to reply to the study. 
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Table 2. The Demographic Data of Selected Sample 
The Basic Information 

Gender Age Experience (Year) 

Male Female 35-45 46 and above Less than 10 10 to 20 More than 20 

159 81 135 105 40 120 80 

The Position 

Lower Middle Top Management 

62 99 79 

 

5.4 Data Analysis  

As mentioned earlier, the SEM approach was utilized to test selected models as supported by [41] by 

two steps  (1) test reliability and validity, and (2) examine the model fit findings. To test the reliability and 

validity the Confirmatory Factor Analysis (CFA) was utilized. In the second step, to examine the model fit 

findings, the structural models have been analyzed. 

 

6. THE OBTAINED FINDINGS 

As illustrated in Table  3, the proposed model has been examined within CFA, and the obtained 

findings were acceptable and fit. Moreover, to confirm the validity and reliability of the proposed model, the 

reliability, discriminant, and convergent validity have been examined.  The Cronbach's alpha ranged from 

0.773 to 0.854 while, the reliability ranged from 0.715 to 0.934. These finding, however, indicates strong 

evidence of reliability as supported by [42]. Moreover, the obtained factor loading results for all items were 

significant and were more than 0.60 as recommended by [43]. As well, the same with Cronbach’s Alpha value 

(measuring reliability) of all items which exceeded 0.7 as recommended by [44]. On the same aspect, the 

composite reliability value of all items, more than 0.75 which leads to statistical significance. 

 

Table 3. Construct Reliability and Validity 
Dimensions Items Mean STD FL CA AVE CR 

PU PU-1 5.802 1.064 0.936 0.965 0.906 0.906 

PU-2 5.877 1.055 0.835 0.974 0.910 0.815 

PU-3 5.776 1.044 0.734 0.899 0.959 0.734 

PU-4 5.987 1.034 0.831 0.896 0.908 0.821 

PU-5 5.867 1.053 0.732 0.936 0.927 0.792 

PU-6 5.889 1.014 0.935 0.839 0.915 0.985 

PEU PEU-1 5.998 1.024 0.737 0.976 0.964 0.767 

PEU-2 5.895 1.032 0.939 0.939 0.809 0.909 

PEU-3 5.976 1.082 0.830 0.836 0.806 0.800 

PEU-4 5.983 1.018 0.738 0.836 0.706 0.708 

PEU-5 5.934 1.017 0.734 0.742 0.809 0.704 

PEU-6 5.938 1.083 0.736 0.933 0.906 0.776 

RT RT-1 5.994 1.042 0.730 0.954 0.939 0.730 

RT-2 5.893 1.021 0.739 0.975 0.930 0.729 

RT-3 5.839 1.043 0.737 0.936 0.836 0.717 

RT-4 5.876 1.009 0.738 0.960 0.772 0.708 

RT-5 5.874 1.049 0.737 0.989 0.913 0.787 

RT-6 5.984 1.024 0.936 0.978 0.854 0.986 

ECH ECH-1 5.899 1.032 0.984 0.937 0.795 0.954 

ECH-2 5.991 1.072 0.897 0.965 0.966 0.807 

ECH-3 5.968 1.019 0.796 0.974 0.870 0.796 

ECH-4 5.776 1.037 0.836 0.819 0.899 0.806 

ECH-5 5.897 1.083 0.839 0.896 0.806 0.809 

ECH-6 5.908 1.042 0.776 0.906 0.709 0.706 

AB AB-1 5.887 1.021 0.939 0.809 0.706 0.909 

AB-2 5.997 1.043 0.736 0.906 0.739 0.706 

AB-3 5.889 1.009 0.836 0.939 0.730 0.836 

AB-4 5.993 1.079 0.742 0.930 0.736 0.742 

AB-5 5.934 1.024 0.933 0.836 0.772 0.933 

AB-6 5.975 1.032 0.954 0.772 0.713 0.904 

TS TS-1 5.987 1.082 0.975 0.913 0.954 0.975 

TS-2 5.976 1.018 0.936 0.954 0.795 0.971 

TS-3 5.959 1.017 0.930 0.995 0.866 0.916 

TS-4 5.982 1.083 0.939 0.966 0.870 0.941 

TS-5 5.970 1.062 0.938 0.970 0.899 0.923 

TS-6 5.974 1.051 0.937 0.999 0.765 0.911 

Note: CA= Cronbach’s Alpha, CR= Composite Reliability, FL= Factor Loading 
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As illustrated in figure 2, the average variance extracted (AVE) was measured for each model's item, 

the value of AVEs was more than 0.5, thus confirms that the measurement model had adequate convergent 

validity as recommended by [45]. Accordingly, the proposed model had satisfactory convergent validity. 

Subsequently, the discriminant validity test has conducted; the obtained findings indicated satisfactory 

discriminant validity of all the dimensions. As visualized in Table 4. 

 

Table 4. The Discriminant validity for the Proposed Model 
Dimensions PU PEU RT ECH AB TS 

PU 0.873      

PEU 0.674 0.978     

RT 0.623 0.762 0.929    

ECH 0.548 0.698 0.764 0.817   

AB 0.651 0.712 0.672 0.677 0.911  

TS 0.569 0.672 0.699 0.745 0.774 0.916 

 

The two selected models have been separately tested using SEM. The obtained results visualize that 

both structural models afforded a good fit to the data. For the TAM model, the standardized path coefficients 

were calculated as shown in Figure 4. 
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Figure 4. Standardized Path Coefficients of TAM 

 

As indicated in Figure 4, all findings showed that PEU has a significant determinant of PU. PU and 

PEU have significant antecedents of a user's continuance intention to utilize DSS applications in HEI. 

In the line with the above situation, the standardized path coefficients for the proposed model were 

calculated. All the paths between dimensions were significant as expected. The reasonable results on the 

interpretation of DSS continuance intent show the proposed model has a more conforming description. Overall, 

the proposed model has met all expectations and providing that a positive fit for the intended data as visualized 

in Figure 5. 

Figure 5. Standardized Path Coefficients of the Proposed Model 
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As indicated from Figure 5, all the paths between dimensions were significant as expected. On the 

other hand, Table 5 demonstrates the result obtained from the one-way-ANOVA test among the years of 

experience of the participants and their impact on the continuance of the intention to using decision support 

systems in higher education institutes. in this test, the sample was classified based on the participants' 

experiences in using DSS. and then the descriptive statistic, p-value were calculated. 

 

Table 5. One-way ANOVA test 1 
 The Years' Experience In Using DSS No. of Participants Mean STD 

1 15 Years and above 40 4.7891 0.6621 

2 10 …..14 Years 80 4.8661 0.6722 

3 5…9 Years 70 4.4567 0.6323 

4 < 5 Years 50 4.5321 0.6724 

 Total 240   

 p-value 0.9437 

 

As indicated in Table 4, there is no impact between the participant’s experiences and their intention 

to continuance using the DSS system. The p-value of 0.9437 is greater than the pretest level of significance (p 

= 0:863 > 0:05). Besides, another classification of samples was established for two types based on the type of 

DSS system they use. C-DSS comprehensive DSS system and P-DSS partial DSS system, and also calculated 

mean and STD deviation was conducted, and p-value was calculated. The obtained findings are demonstrated 

in Table 6. 

Table 6. The Obtained Findings 
 DSS Type No. of Participants Mean STD 

1 C-DSS comprehensive DSS system 175 4.1421 0.6621 

2 P-DSS partial DSS system 65 4.9613 0.6722 

 Total 240 

  p-value 0.9772 

 

As demonstrated from Table 6, the result indicates that no impact between DSS type decision support 

system used (C-DSS, P-DSS) with intention continues using DSS system in higher education institutes.  The 

p-value of 0.9010 is greater than the pretest level of significance (p = 0.9772 > 0:05). 

 

7. RESULT OF HYPOTHESIS TESTING 

PU has a positive influence on DSS Continuance Intention (= 0:641); therefore, hypothesis H1 is 

accepted. The influence of PEU on DSS Continuance Intention was found significant at p <0.5 (= 0:172); 

therefore, H3 was accepted. A positive influence of PEU is observed on PU (= 0:374); therefore, hypothesis 

H2 is accepted. PU has a significant positive impact on satisfaction with DSS (=0.532); therefore, hypothesis 

H4 is accepted. PEU has a significant positive impact on satisfaction with DSS (=0.549); therefore, hypothesis 

H5 is accepted. TS with DSS has a positive influence on the continued intention to use DSS= (0.558); therefore, 

hypothesis H6 is accepted. ECH has a positive influence on their users’ PU of DSS= (0.511); therefore, 

hypothesis H7 is accepted. RT has a positive influence s positively related to their users’ PU of DSS= (0.641); 

therefore, hypothesis H8 is accepted. AB has a positive influence on their PEU of DSS= (0.523); therefore, 

hypothesis H8 is accepted. RT has a positive influence on their satisfaction with DSS= (0.629); therefore, 

hypothesis H8 is accepted. 

 

8. DISCUSSION  

This paper focus investigates understanding the DSS continuance intention by proposing a model and 

its influencing factors to expose the relationship between those factors. The evidence is collected in this 

research indicates that both selected models are familiars and acceptable to fit the data levels. The proposed 

model can confirm the best interpretive level as compared with TAM and TOE. Besides, the proposed model 

contributes to delivering relevant information for comprehension of the behavior of interest. 

On the other aspect and in line with the existing literature, providing real-time decision support would 

have a significant direct impact on the intention of the system to continue to utilize. Since DSS systems are 

becoming inevitable and more powerful, stakeholders may become increasingly demand in applying them. In 

this case, stakeholders simply need more and more demand for real-time decision support systems. Therefore, 

DSS users place a high weight on real-time decision support. 

 

9. THE IMPLICATIONS OF THIS STUDY 

The obtained findings in the context of this study have several implications for relevant research. 

Since the limitations of the current studies examine determents that influence users’ intention to continue using 
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DSS systems during and after having them. this study proposed model to adopt several elements from two 

familiar models (TAM and TOE) for measuring stakeholders’ behaviors during and after utilize them DSS 

systems. The obtained results by using the SEM analysis show that the proposed model fits the data and had a 

good explanation than the existing models. 

On the other hand, the results show the importance of equipping DSS with real-time support because 

they have positive repercussions in the decision-making process, and there will be two directions for this 

stimulus, the first direction is for stakeholders to continue to use these systems or the need to acquire them. On 

the other hand, motivating DSS developers to develop smart systems that support real-time, as well as 

emphasizing the need for these systems to behave in a satisfactory way to users in terms of ease of use and 

adoption. On the same aspect, since this study was focused on DSS as software systems, it can the obtained 

results may be extended to other software systems. 

The core differences between our study and other relevant studies are summarized as follows.  

1) In this study, two well-known models (TOE and TAM) are adopted to produce the research model (see 

figure 3). While the other studies adopt either TOE or TAM. 2) The selected sample was from actual users to 

make the research and conclusions realistic. 3) The evaluation process for the decision support systems 

programs selected in this study was carried out on real systems used within the institutions. 4) Initiating the 

election of another group of other HEIs to expand the scope of this study in future work to include all 

institutions in HEIs. 

 

10. CONCLUSION  

    DSSs have become very necessary in the management of institutions because of the support they 

provide to make the best decisions, especially in HEIs sector.Almost all higher education institutions now have 

their own DSSs. These systems are sometimes similar in some tasks and sometimes differ according to the 

nature of the institution. Continuing the use of these systems by institutions. Failure to continue is one of the 

important issues that need to be investigated. Measuring the extent of continuity using decision support systems 

is an urgent necessity. 

This paper discussed to what extent these institutions have the intention to continue to adopt decision 

support systems. Besides, This paper contributed to the development of a model in this context and gave some 

hypotheses that have been verified that the decision support systems used are a pure necessity and must be 

continued. In addition, this paper recommended other institutions that do not have decision support systems to 

adapt as soon as possible so that they can keep pace with development and take appropriate decisions. 

 

11. LIMITATIONS 

In the context of this study, several limitations existed. Firstly, this study was conducted on three HEIs 

only, in this case, it lacks the characteristic of generality; therefore, the authors strongly recommend that all 

institutions of higher education be included as future work, to obtain satisfactory and applicable results. 

Secondly, this study was carried out on the Higher education sector and the obtained findings might not suitable 

for other sectors unless the stakeholders of these sectors are involved in the data collection process.  
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