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Abstract

This study contrasts traditional versus enterprise resource planning (ERP) environments and reports on the development of an instrument for measuring ERP end-user satisfaction in the specific context of outsourcing. Initial analyses of ERP system characteristics and the outsourcing environment are reported, and some previously validated instruments are selected for examination using the critical-incident interview technique and iterative development methods. A modified version was developed and pretested; results of the previous research were then replicated by administering the instrument to 264 end users who directly interact with ERP system from 76 firms. The data obtained was analyzed in terms of reliability and validity. The results suggest a 10-item instrument that measures three components of end-user satisfaction: “ERP project team and service”, “ERP product” and “knowledge and involvement”.
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1. Introduction

Enterprise resource planning (ERP) systems are configurable information system packages that integrate inventory data with financial, sales, and human resource data, enabling organizations to price products, produce financial statements, and manage human, material, and financial resources effectively [15]. Kumar and van Hillegersberg [14] pointed out that ERP system is now considered to be the price of entry for running a business, and for being connected to other enterprises in a network economy. By this time, most of the large organizations had already installed ERP systems. Midsize companies are now beginning to embrace ERP. 
However, due to the high level of organizational and technical complexity associated with the development and implementation, many organizations purchase ERP system from external contractors instead of developing them in-house. While some companies have enjoyed significant gains, others have had to scale back their projects and accept minimal benefits, or even abandon implementation of ERP projects [25].
ERP systems are expensive. Once the system is implemented, top managers then desire to evaluate whether ERP system is successful. User satisfaction is one such evaluation mechanism. Thus, this study investigates measuring ERP end-user satisfaction in the specific context of the outsourcing environment.

2. The ERP End-user Satisfaction Construct

In general, enterprise information applications can be classified into three types: traditional data processing (DP), management information system (MIS), and end user computing (EUC). In the traditional DP mode, users interact with computer systems indirectly, through the systems staff or through operations staff. In this environment, a user might be not aware of what specific functions are run to produce reports [6,18]. Following the development of user-friendly interface and the advance of user computer knowledge, a general enterprise application is gradually changing to two types: common MIS environment and EUC (see figure 1, for details of traditional DP and EUC environment, please see [18]).

In the common MIS environment, users have the capabilities of operating computer systems directly and MIS staff is responsible for the development, management, and maintenance of computer systems. In the outsourcing condition, there are vendors who provide relevant information services to enterprises. In the MIS application environment, information systems are individually developed by departmental or functional requirement. Therefore, system integration is a big problem in this application environment. In the end-user computing environment, the users (typically, managers and staff analysts) interact directly with the computer systems through application software to enter information or produce reports. In this environment, typically there is a support group, referred to information center, to support end users. 
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Figure 1. The enterprise information applications environment

Prior research indicates that user satisfaction (US) is a critical construct in assessing system success. Three factors are commonly used to measure US: information product quality, user attitudes toward MIS (or EDP) staff, and user knowledge and involvement. The most frequently used measure of US was developed by [1]. The authors identified 39 factors related to US and formatted them as a 7-point semantic differential scale with four bipolar adjectives describing positive and negative feelings toward the system[13]. However, the sample size on which the instrument was tested was small (29 user-managers) and may have been biased by subjects’ prior participation in development of the instrument [11]. Four adjective pairs were provided for each factor, as well as a “satisfied-dissatisfied” pair and an importance rating. The resulting instrument has 234 scales (39 × 6). However, too many scales may lead to high measurement costs and low response rates.

Ives et al. [11] published replication and an extension of [1], establishing a 13-scale “short-form” instrument. It measures user satisfaction in three specific areas: EDP staff and services, knowledge and involvement, and information product. The US instrument is the most frequently used and is probably the most refined measure of user satisfaction [2,9].

Raymond [21] selected 20 scales from [1] relevant to small business environment (e.g., vendor support). Factor analysis identified four small-business US factors: output quality, user-system relationship, support, and EDP staff. Sengupta and Zviran [23] focused on the information outsourcing environment and refined [11]. This analysis yielded four factors: MIS staff and services, contractor services, information output, and knowledge and involvement. 

In an ERP outsourcing environment, two stakeholders generally participate in the implementation process: an internal project team and an external contractor. Once a business firm decides to purchase an ERP system, it may form an internal ERP project team to handle system implementation. The team’s responsibility will be to integrate the ERP system into the firm’s operations. Typically, a project team will consist of top management, MIS staff, and key users selected from user departments who are generally familiar with business processes and have domain knowledge of their areas. During the implementation process, key users communicate with the contractors and learn system functionality and uses. Once the ERP system has been implemented, the key users then train end users. Key users and end users both interact directly with the ERP system. The role of the MIS staff changes from that of system developer to that of supporting participant during ERP system implementation.

The external contractor may employ consultants, vendors, and third parties. The consultants communicate with key users to establish the acquiring organization’s standard operating procedures (SOPs) and identify differences between the organization’s business requirements and the functionality provided by the ERP system. The vendors and third parties may provide solution, design, or customization support according to SOP specifications, install the ERP system, and provide training to key users. An ERP environment is depicted in Figure 2.

As Figure 2 shows, the ERP environment differs from management information system (MIS) and end user computing (EUC) environments. This implies that instruments developed for MIS and EUC environments cannot necessarily be generalized to the ERP environment. An ERP end-user satisfaction construct may need to consider the following factors: project team, end-user–project team interaction, and ERP system product, end-user–ERP system interaction. However, the factors of information product, and support and service, can be a good starting point for considering the ERP user satisfaction.
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Figure 2. An ERP environment

3. Research Methods

A two-phase approach was used in the present study. 

Phase 1: an initial research model based on a literature review and examination of ERP characteristics and environment was developed and examined for instrument completeness and clarity via five case studies. Phase 2: a revised research model based on the case study results was developed and tested via a survey of end users selected from the top 1000 enterprises in Taiwan. After factor analysis, 40 end users participated in a test-retest process to verify instrument reliability. An empirical test of the validity and reliability of the instrument was then conducted
3.1 Measures

To ensure that a comprehensive list of scales was included, the works of previous researchers were reviewed. Prior studies (including [6,11,21,23]) indicated that user satisfaction measurement should include the following four factors: information product, knowledge and involvement, contractor service, and Management Information Department (MID) staff and services. However, organizations are moving away from developing ERP systems in-house and spending billions of dollars on implementing standard software packages. Typically, ERP implementation in organizations is being directed by the ERP project team composed by key users, MID staffers, and external contractors. Therefore, the MID staff and service factor and the contractor service factor were merged into the ERP project team and service factor in our study, and the other two factors and the characteristics of ERP systems were reviewed to develop the first draft of our questionnaire.

ERP System Product

An initial list of scales pertinent to the ERP system product factor was constructed after a review of several user-satisfaction studies including [1,11,21,23], and an examination of ERP system characteristics [3,7,17,22]. The following scales were derived from the initial list: reliability, relevance, accuracy, precision, completeness, timeliness, ease of use, output format, information age, usefulness, system integrity, and system flexibility.

Knowledge and Involvement

Five scales pertaining to knowledge and involvement were identified: training, system understanding, user participation, top management involvement, and documentation. However, since users play a crucial and active role in ERP system implementation, we replaced the “participation” factor with “involvement”, as suggested by [10].

ERP Project Team and Service

Ives et al., [11] and Sengupta and Zviran [23] identified five scales for the contractor service and MID staff and service factors: “processing of requests for changes to existing systems”, “time required for new system development”, “relationship with the MID staff”, “MID staff attitude”, and “communication with MID staff”. However, since organizations are moving away from developing ERP systems in-house to implementing standard package software, implementation of ERP systems in organizations is typically directed by the ERP project team rather than MID staffs. Once the ERP system has been implemented, the key user then train end user. Therefore, the end-user and MID staff interaction should be replaced with end-user and ERP project team interaction. We replace the MID staff with ERP project team for the above scales. The following scales were generated: “relationship with ERP project team”, “communication with ERP project team”, and “the attitude of ERP project team”. In addition, “time required for new system development” should be replace with “time required for ERP implementation” and “processing of requests for changes to existing systems” is irrelative to contractor service or MID staff service, thus it was eliminated.
ERP systems are complex and domain knowledge and business processes vary from industry to industry, thus, in most cases, customization is required. The implementation process is highly dependent on consultants’ domain knowledge, vendors’ technical competence, and the customization flexibility provided by the ERP system. We therefore added two scales to our list: “domain knowledge of the ERP project team”, and “customization”. The initial list of 23 scales for measuring end-user satisfaction was then constructed.
Once the list was generated, an iterative process of personal interview (see Figure 3) was conducted to refine the instrument. The personal interviews enabled the researchers to gauge the clarity of tasks presented, to assess whether the instrument was capturing the phenomenon desired by the researchers, and to verify that important aspects of scales were not omitted. The process was continuing until no further modification to the questionnaire was attained.
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Figure 3. The iterative process of interview

Five iterations (involving one consultant firm and four user firms) were conducted. Feedback from this study served as a basis for correcting, refining, and enhancing the experimental scales. Scales were eliminated if they represented the same aspects with only slightly different wordings or modified if the semantics were ambiguous or not relevant to the characteristics of the ERP system. For instance, respondents suggested that if ERP system information output satisfies the accuracy criterion, then it also satisfies the precision criterion. Therefore, the precision scale was eliminated. The ability to process a data range in terms of time requested by the user is a basic function of an ERP system, thus “information age” was also eliminated. In addition, end users do not participate in the ERP implementation directly, therefore they are not aware of the involvement of top management and the situation of customization during the ERP system implementation, thus these two scales were also eliminated.
Scales were added and modified to the list if they were relevant to ERP characteristics or the target environment. For instance, the ERP output format that not only meets user needs but also satisfies users’ needs for presentation variety was thought to be necessary. Therefore, “output request” was modified. System stability and response times, and an embedded ability for auditing and control associated with business processes are crucial to ERP system success. Therefore, we added these three scales. An exploratory instrument of 25 scales, including 22 semantic differential scales measuring end-user－satisfaction, three 7-point Likert-style global scales measuring perceived overall satisfaction, participation level, and perceived ERP success level to assess the validity of the instrument. The resulting revised list is shown in Table 1.

Table 1. The refined version of the end user satisfaction list

	1. relationship with the ERP project team

2. communication with the ERP project team

3. the domain knowledge of the ERP project team

4. attitude of the ERP project team
5. training
6. documentation
7. required time for ERP implementation

8. accuracy

9. timeliness

10. reliability

11. response time

12. completeness
	13. output requirement

14. relevancy

15. system stability

16. auditing and control

17. ease of use

18. usefulness

19. feeling of user involvement

20. system understanding

21. system flexibility
22. system integrity

23. overall satisfaction*

24. perceived success level*

25. user participation level*

* validity scale


Each measurement scale was presented to the respondents in the form shown in Figure 4. Scaling of the seven intervals for each scale was quantified by assigning the values -3, -2, -1, 0, 1, 2, and 3 to the intervals. Using these numbers, individual reactions to given scales were taken as the averages of two values assigned to the item adjective. We also added three scales to gauge user participation and system success.

	Documentation： The user guide, operation guide, manual, and any formal document required for the ERP system

Incomplete  __:__:__:__:__:__:__  complete

Hazy       __:__:__:__:__:__:__  clear


Figure 4. Presentation format of each scale
3.2  Pilot Study
The purposes of the pilot test were to confirm the completeness and importance of each scale in the instrument. The 30 respondents previously interviewed were asked to fill out questionnaires. They were also asked to assess the importance of each scale with respect to end-user satisfaction. The importance ratings of each scale were given scores of 1 (not important at all) to 7 (very important).

The results indicated that each scale scored 4 or higher in over 80% of the responses suggesting no further wording revision or new scales were needed and establishing instrument completeness. Inter-scale consistency results showed that all correlations between two adjective pairs of each scale are higher than 0.7 in reliability, indicating there were no “double-barreled” conflicts among adjective pairs. The 22-scale instrument had a reliability of 0.955 and a correlation of 0.80 with the overall-satisfaction criterion scale. The scales are representative of all aspects of ERP end-user–satisfaction being measured, so the instrument possesses content validity.

3.3 Survey Methods

Data for this study were collected using a questionnaire survey administered in Taiwan during 2001. Since ERP implementation differs according to industry type, firms from only three sectors were investigated: manufacturing, financial and services. Top-1000 firms in the manufacturing, financial, and service sectors were included, but only those with ERP systems implemented by vendors were selected. This provided a sample of 617 Taiwan firms with implemented ERPs. Of these, 587 received initial phone calls explaining the purpose of the research project and inquiring about the firm's willingness to participate in the study. A contact person was identified at each company, asked to provide the number of company end users, and to distribute the self-administered questionnaires to them.

3.4 Sample Characteristics 

Two hundred sixty-five companies agreed to participate in the study. We sent out 1253 questionnaires to end users in these companies and received 276 completed questionnaires from 76 companies. Nine responses considered incomplete and 3 responses considered outlier were discarded. This left 264 valid responses for analysis, a response rate of 22%. The respondents represented a broad cross-section of industry and management levels as shown in Table 2. 
Table 2. Study respondent profile

	Respondents by Industry

	SIC 1
	Mining & Heavy Construction
	.8%

	SIC 2
	Nondurable Manufacturing
	24.6%

	SIC 3
	Durable Manufacturing
	67.0%

	SIC 4
	Transportation & Utilities
	3.0%

	SIC 5
	Wholesale Trade & Retail Trade
	.4%

	SIC 6-9
	Finance, Insurance, Real Estate, & Service
	4.2%

	Respondents by Position

	Manager / supervisor
	6.8%

	Professional employees without supervisory responsibility
	20.1%

	General employee
	71.2%


4 Data Analysis

4.1  Scale Analysis and Reliability Estimates
Prior to conducting formal factor analysis, internal consistency (α coefficient) had to be examined to ensure measures were unidimensional and to eliminate “garbage scales” [4,24]。The results showed the 22-scale ERP end-user satisfaction instrument had a reliability (Cronbach’s α) of 0.934, indicating that the test would correlate well with true scores.

Correlations of each scale with the sum of scores on all scales were plotted in descending order. Scales were eliminated if their score correlation sums were less than 0.4, and when correlations produced substantial or sudden drops in the plotted pattern [4]. All items with the sum of scores correlations are greater than 0.4 and significant at p<0.001. Furthermore, no sudden drop is found in the plotted patter.

4.2  Factor Analysis
A series of tests were conducted to determine whether our data were suitable for factor analysis. The Kaiser-Meyer-Olkin measure of sampling adequacy yielded a score of .930, indicating high shared-variance and relatively low uniqueness in variance. A Chi-square value of 3115.13 and a significance level of .000 were obtained using Bartlett’s sphericity test. These indicated that the date distribution was ellipsoid and therefore amenable to data reduction. These test results suggested that factor analysis was worth pursuing.

Exploratory factor analysis was used to validate the various dimensions underlying the data set. Factor analysis was performed on the 22 scales that measured the critical factors. The ratio of sample size to scale number, 12:1, was higher than the recommended minimum ratio, 5:1. The 264 responses were examined using principal-components factor analysis as the extraction technique and varimax as the orthogonal rotation method. In order to derive a stable factor structure, three commonly employed decision rules were applied to eliminate scales: (1) eigenvalue less than 1; (2) loadings of less than 0.35 on all scale factors; and (3) loadings greater than 0.35 on two or more scale factors [24]. Nine scales had loadings of less than 0.35 on any factor, or loadings greater than 0.35 on two or more factors were eliminated.

Factor analysis was run once more on the remaining 13 scales, three iterations yield a stable set of 3 factors, elimination of another 3 scales, and left a total of 10 scales. Factor analysis was run once again to determine whether the factor structure remained stable. Table 3 shows the stable factor matrix after rotation of eigenvalues and factor loadings. These factors were labeled “ERP Project Team and Service”, “ERP Product”, and “Knowledge & Involvement”, and explained 71.5 percent of the variance in the data set.

Table 3. Factor analysis result

	Scale
	ERP Project Team and Service
	ERP Product
	Knowledge & Involvement

	1
	.821
	.159
	.184

	2
	.815
	.193
	.240

	3
	.721
	.266
	.100

	4
	.747
	.146
	.300

	8
	.207
	.839
	.145

	9
	.204
	.792
	.158


	10
	.200
	.847
	.202

	19
	.275
	.062
	.823

	20
	.189
	.176
	.833

	22
	.185
	.322
	.687

	Eigenvalue
	4.713
	1.325
	1.115

	Proportion
	47.125
	13.245
	11.153

	Cumulative
	47.125
	60.371
	71.524

	αcoefficient
	.845
	.838
	.778

	
	
	
	


5 Validating the Instrument

5.1  Reliability

Reliability refers to the accuracy or precision of a measuring instrument in terms of measurement error and stability over time. Stability is determined by verifying the test-retest reliability of the instrument. Instrument measurement error is determined by applying Cronbach's alpha test to individual scales and to the overall measurement.

Internal Consistence

The internal consistency of a test is deemed to be acceptable when its reliability coefficients exceed the 0.8 level [23]; our 10-scale instrument had a reliability of 0.874. Split-half reliability is another means of evaluating internal homogeneity. An instrument is assumed to have acceptable reliability when its split-half reliability exceeds the 0.8 level; the correlation between the summed scores of all odd-numbered scales and the summed scores of all even-numbered scales in our 10-scale instrument was 0.804.

Test-Retest Reliability

To test the stability of the 10-scale end-user-satisfaction instrument in an outsourcing environment, a retest was administered three weeks after the original test. Forty respondents who participated in the first survey were retested. Table 4 presents the correlation data between the scores of the test and retest. All 10 scales and the overall satisfaction criterion showed significant correlation (p<0.001). Thus, the instrument possesses sufficient temporal stability.

Table 4. The test-retest reliability

	Scale
	Test-retest reliability
	Scale
	Test-retest reliability
	Scale
	Test-retest reliability

	1
	.683
	8
	.694
	20
	.468

	2
	.574
	9
	.512
	22
	.442

	3
	.548
	10
	.543
	Overall satisfaction  
	.502

	4
	.607
	19
	.642
	
	


All correlations are significant at the 0.001 level (2-tailed).
5.2  Validity

Content Validity
Content validity refers to the representatives and comprehensiveness of the scales used to create an instrument. Instruments possess content validity if their scales address all aspects of attributes being measured as assessed by examining the process by which the scales were generated [16]. Evaluating content validity involves judging each scale for its presumed relevance. In this study, determination of user satisfaction was initially proposed based on a review of studies in the IS discipline. To ensure ERP user-satisfaction instrument completeness, scales selected were taken from several sources, among them: major prior studies [1,11,21,23], examination of ERP system characteristics, and from personal interviews conducted by the researchers. Thirty end users from 5 companies were also asked to examine the importance and relevance of each scale in the instrument to user satisfaction. This rigorous approach tends to lend credence to our claim of content validity.

Criterion-Related Validity

Criterion-related validity is determined by comparing scale scores with at least one criterion known or believed to measure the construct under study [12]. Criterion-related validity in this study was determined by the correlation between the sum of scores on all scales in the instrument and the measures of valid criterion (overall satisfaction). The 10-scale instrument had a criterion-related validity of .730 and a significance level at 0.001 ensuring acceptable criterion-related validity.

Convergent and Discriminant Validity
Convergent validity refers to the extent to which multiple measures of a construct agree with one another. Convergent validity is evaluated by measuring the correlation of each scale representing the construct with the aggregate measure for that construct less the focal scale. This approach assumes that the total score is valid; thus, the extent to which the scale correlates with the total score is indicative of construct validity for the scale. Discriminant validity refers to the extent to which measures of different constructs are distinct. It also means that one can empirically differentiate a construct from other constructs that may be similar, and that one can point out what is unrelated to the construct [12]. Specifically, correlations between distinct constructs should be significantly less than 1.00.

The multitrait-multimethod (MTMM) approach was applied to assess the convergent and discriminant validity of the 10-scale instrument developed in this study. Convergent validity tests whether the correlation between measures of the same factor differ from zero and are large enough to warrant further discriminant analysis. Table 5 presents the measure correlation matrix. In this study, the smallest within-factor correlations were: “ERP Project Team and Service” = .506; “ERP Product ” = .575; and “Knowledge & Involvement” = .479. All correlations differed significantly from zero (P<0.000) and were large enough to proceed with discriminant investigation. Thus, evidence for the convergent validity of the instrument was shown to exist.

Table 5. Correlation matrix of measures (convergent analysis)

	Scale
	ERP Project Team and Service
	ERP Product
	K & I

	
	1
	2
	3
	4
	8
	9
	10
	19
	20

	2
	.695
	
	
	
	
	
	
	
	

	3
	.506
	.549
	
	
	
	
	
	
	

	4
	.585
	.613
	.510
	
	
	
	
	
	

	8
	.358
	.359
	.350
	.321
	
	
	
	
	

	9
	.284
	.352
	.388
	.349
	.575
	
	
	
	

	10
	.358
	.395
	.344
	.342
	.713
	.617
	
	
	

	19
	.379
	.412
	.289
	.445
	.273
	.262
	.281
	
	

	20
	.347
	.380
	.311
	.384
	.319
	.304
	.355
	.632
	

	22
	.321
	.400
	.325
	.370
	.342
	.370
	.423
	.479
	.514


Using the MTMM approach, discriminant validity for each scale was evaluated by counting the number of times the scale correlated more closely with scales of other factors than with scales of its own theoretical factor. Such counts should be less than one-half the potential comparisons. Upon examining the matrix in Table 5, no violation (out of 66 comparisons) of the discriminant validity condition was found.

Nomological Validity

Nomological validity refers to the extent to which measures of a construct predict measures of other constructs embedded in a theoretical network of relationships [5]. 

User attitude toward a system refers to the extent to which users feel the system is evaluatively good or bad [20]. In some studies [11,20], the term has been used to refer to essentially the same concept as user satisfaction. Baroudi, et al.[2] found that user participation in system development leads to user satisfaction. Some theories suggest that individuals align their beliefs and attitudes so as to make them consistent with their behavior [20]. Thus, users who participate in information system development, will align their beliefs and attitudes accordingly, resulting in higher satisfaction levels and more positive attitudes toward the systems.

User satisfaction is a widely used a surrogate for system success [9,11,12,21,25]. Therefore, the following two hypotheses were tested:

Hypothesis 1: There will be a positive correlation between end-user satisfaction and end-user participation in the ERP outsourcing environment.
Hypothesis 2: There will be a positive correlation between end-user satisfaction and system success in the ERP outsourcing environment.
Two 7-point Likert-type scales for measuring end-user participation and perceived system success in the ERP outsourcing environment were used to test these hypotheses. The results shown in Table 6 were found to be significant at P<0.001 except the correlation between end-user–participation and ERP product–satisfaction. In an outsourcing environment, the ERP systems are configurable information systems packages that can be customized by the contractors based on the SOPs decided by the consultants and key users. However, end users do not participate in the above process. They participate primarily in the stage of operation training (i.e., Knowledge & Involvement factor) and provide feedback to the key users (i.e., ERP Project Team and Service factor) after interacting with ERP system. Therefore, during the ERP implementation, the level of end-user participation is low. This situation may provide reasonable clue that the correlation between end-user–participation and ERP-product–satisfaction is not significant Thus, the nomological validity of the instrument is supported.

Table 6. Correlations between end-user satisfaction and end-user participation / perceived system success

	
	End-user Participation

	Overall Satisfaction
	.401**

	ERP Project Team and Service Satisfaction
	.310**

	ERP Product Satisfaction
	.106

	Knowledge and Involvement Satisfaction
	.529**

	
	System Success

	Overall Satisfaction
	.594**

	ERP Project Team and Service Satisfaction
	.449**

	ERP Product Satisfaction
	.498**

	Knowledge and Involvement Satisfaction
	.467**


**Correlations are significant at the 0.001 level (2-tailed).
6 Develop Norms of the ERP User Satisfaction Instrument

A raw score on a measuring instrument is not informative about the position of a given object because the units in which the scale is expressed are unfamiliar [4]. Thus, the last step in construct measurement is to compute an overall score and then develop benchmarks for it [24]. The sample data used in this study represents a variety of industries and applications from 74 firms. It will be informative to compare the position of the individual satisfaction score with the norms, which are the total distribution of scores achieved by other people.

Percentile scores for the 10-scale ERP end-user-satisfaction instrument are presented in Table 7. Other relevant sample statistics are: mean = 5.313; minimum = -23.0; maximum = 23.0; median = 5.0; mode = 5.0; 25th percentile = 1.13; 75th percentile = 8.5; standard deviation = 6.03. Researchers and practitioners may use these statistics to assess user-satisfaction in more precisely evaluating end-user satisfaction in an ERP outsourcing environment.

Table 7. Percentile scores – 10-scale instrument

	Percentile
	Value
	Percentile
	Value
	Percentile
	Value

	10
	-1.55
	40
	4.00
	70
	8.50

	20
	.40
	50
	5.00
	80
	9.60

	30
	3.00
	60
	8.00
	90
	13.00


7 Conclusion

This article represents significant progress toward development of a measure of end-user satisfaction in ERP outsourcing environments. Building upon several previously validated instruments, the instrument merges the factors of information product quality, knowledge and involvement, contractor service and relationship with MID staff. The instrument appears to have adequate reliability and validity. The measurement tool developed here can contribute to a better understanding of the specific aspects of ERP systems in organizations. This is becoming increasingly important as more and more organizations implement ERP systems since empirical research in this environment is presently lacking.
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## Globals Section:



X 410

Y 629

Scale 150

PosterRows 1

PosterCols 1

Color1 255,255,255

Color2 192,192,192

Color3 130,130,130

Color4 0,0,0

Color5 0,255,255

Color6 0,0,255

Color7 0,0,160

Color8 128,0,128

Color9 255,128,0

Color10 255,0,0

Color11 128,0,64

Color12 128,64,0

Color13 0,255,0

Color14 0,128,0

Color15 128,128,255

Color16 205,114,203

GridX 32

GridY 32

SnapX 16

SnapY 16

ShadowColor 130,130,130

ShadowX 5

ShadowY 5

ShowGrid TRUE

AlignToGrid TRUE

SmartConnect TRUE

SBarWidth 108

SBarFigCols 2

SBarLblCols 1

SBarConCols 2

SBarFigHeight 28

SBarLblHeight 32

SBarConHeight 20

Parent ""

LargeDropMenus FALSE

LastEnd "null"

LastEndLen 36



DevMode 514

{

4550534F4E205374796C75732050686F746F203739302028436F707920322900

010460049C0066010F8B000001000100EA0A6F08640001000700680102000100

6801000000000000000000000000000000000000000000000000000000000000

0000000000000000000000000000000000000000000000000000000001000000

0000000000000000000000000000000000000000000000000000000000000000

02000000520300004C0400000000000002000000010000000000010006000600

0300000005000200B40001000000000000000200000000000000000001000000

0000000000000000000005000100000000000000000000000000000000000000

00000100000003000000000000000000000001000000010000002A0000002A00

00002A000000C6000000F40B0000780F0000680100006801000000000000444C

4C4E616D6533323D455F44553032464A2E444C4C000000000000000000000000

00000100A00B0000880E00006400A00B0000880E000000000000140000000000

00000000000000000000000032000000FF000000010000000000000000000000

00004500500053004F004E0020005300740079006C0075007300200050006800

6F0074006F002000370039003000000000000000000000000000000000000000

00000904000000010000000000000C0002000000000000000000000000000000

0000

}



DevNames 71

{

080011003100010077696E73706F6F6C004550534F4E205374796C7573205068

6F746F203739302028436F7079203229004C5054313A00000000000000000000

00000000000000

}



## Figure Symbols Section:



FigureSymbol "process"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >100,>100,<900,<900

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

  }

}



FigureSymbol "input/ouput"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >200,>100,<800,<900

  Fill

  {

    Polygon 5 >200,0 1000,0 <800,1000 0,1000 >200,0

  }

  Outline

  {

    Polyline 5 >200,0 1000,0 <800,1000 0,1000 >200,0

  }

  Hot 5 >200,0 1000,0 <800,1000 0,1000 >200,0

}



FigureSymbol "decision"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox 200,255,800,750

  TextBox 800,375,950,625

  TextBox 425,750,575,1000

  TextBox 50,375,200,625

  TextBox 425,0,575,250

  Fill

  {

    Polygon 5 500,0 1000,500 500,1000 0,500 500,0

  }

  Outline

  {

    Polyline 5 500,0 1000,500 500,1000 0,500 500,0

  }

  Hot 5 500,0 1000,500 500,1000 0,500 500,0

}



FigureSymbol "decision2"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox 125,225,875,775

  TextBox 875,375,1000,625

  TextBox 425,750,575,1000

  TextBox 0,375,125,625

  TextBox 425,0,575,250

  Fill

  {

    Polygon 41 60,360 38,386 20,418 8,450 0,484 0,516 8,550 20,582-

     38,614 60,640 395,955 414,973 438,986 462,995 488,1000 512,1000-

     537,995 561,986 585,973 605,955 940,640 962,614 980,582 992,550-

     1000,516 1000,484 992,450 980,418 962,386 940,360 605,45 585,27-

     561,13 537,4 512,0 488,0 462,4 438,13 414,27 395,45-

     60,360

  }

  Outline

  {

    Polyline 41 60,360 38,386 20,418 8,450 0,484 0,516 8,550 20,582-

     38,614 60,640 395,955 414,973 438,986 462,995 488,1000 512,1000-

     537,995 561,986 585,973 605,955 940,640 962,614 980,582 992,550-

     1000,516 1000,484 992,450 980,418 962,386 940,360 605,45 585,27-

     561,13 537,4 512,0 488,0 462,4 438,13 414,27 395,45-

     60,360

  }

  MiniOutline

  {

    Polyline 41 60,360 38,386 20,418 8,450 0,484 0,516 8,550 20,582-

     38,614 60,640 360,940 386,964 418,982 450,994 484,1000 516,1000-

     550,994 582,982 614,964 640,940 940,640 962,614 980,582 992,550-

     1000,516 1000,484 992,450 980,418 962,386 940,360 640,60 614,36-

     582,18 550,6 516,0 484,0 450,6 418,18 386,36 360,60-

     60,360

  }

  Hot 41 60,360 38,386 20,418 8,450 0,484 0,516 8,550 20,582-

   38,614 60,640 395,955 414,973 438,986 462,995 488,1000 512,1000-

   537,995 561,986 585,973 605,955 940,640 962,614 980,582 992,550-

   1000,516 1000,484 992,450 980,418 962,386 940,360 605,45 585,27-

   561,13 537,4 512,0 488,0 462,4 438,13 414,27 395,45-

   60,360

}



FigureSymbol "sort"

{

  FixedAspect FALSE

  Height 0

  Width 0

  Fill

  {

    Polygon 5 500,0 1000,500 500,1000 0,500 500,0

  }

  Outline

  {

    Polyline 5 500,0 1000,500 500,1000 0,500 500,0

    Line 0,500 1000,500

  }

  Hot 5 500,0 1000,500 500,1000 0,500 500,0

}



FigureSymbol "auxiliary"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >100,>100,<900,<900

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

  }

}



FigureSymbol "core"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >200,>200,<900,<900

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

    Line >100,0 >100,1000

    Line 0,>100 1000,>100

  }

  MiniOutline

  {

    Rect 0,0,1000,1000

    Line >250,0 >250,1000

    Line 0,>250 1000,>250

  }

}



FigureSymbol "merge"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox 250,100,750,600

  Fill

  {

    Polygon 4 0,0 1000,0 500,1000 0,0

  }

  Outline

  {

    Polyline 4 0,0 1000,0 500,1000 0,0

  }

  Hot 4 0,0 1000,0 500,1000 0,0

}



FigureSymbol "extract"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox 250,400,750,900

  Fill

  {

    Polygon 4 0,1000 500,0 1000,1000 0,1000

  }

  Outline

  {

    Polyline 4 0,1000 500,0 1000,1000 0,1000

  }

  Hot 4 0,1000 500,0 1000,1000 0,1000

}



FigureSymbol "collate"

{

  FixedAspect FALSE

  Height 0

  Width 0

  Fill

  {

    Polygon 4 0,0 1000,0 500,500 0,0

    Polygon 4 0,1000 1000,1000 500,500 0,1000

  }

  Outline

  {

    Polyline 4 0,0 1000,0 500,500 0,0

    Polyline 4 0,1000 1000,1000 500,500 0,1000

  }

  Hot 7 500,500 0,0 1000,0 500,500 0,1000 1000,1000 500,500

}



FigureSymbol "predefined"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >200,>100,<800,<900

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

    Line >100,0 >100,1000

    Line <900,0 <900,1000

  }

  MiniOutline

  {

    Rect 0,0,1000,1000

    Line 100,0 100,1000

    Line 880,0 880,1000

  }

}



FigureSymbol "preparation"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >150,>100,<850,<900

  Fill

  {

    Polygon 7 >200,0 <800,0 1000,500 <800,1000 >200,1000 0,500 >200,0

  }

  Outline

  {

    Polyline 7 >200,0 <800,0 1000,500 <800,1000 >200,1000 0,500 >200,0

  }

  Hot 7 >200,0 <800,0 1000,500 <800,1000 >200,1000 0,500 >200,0

}



FigureSymbol "manual operation"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >150,>100,<850,<900

  Fill

  {

    Polygon 5 0,0 1000,0 <800,1000 >200,1000 0,0

  }

  Outline

  {

    Polyline 5 0,0 1000,0 <800,1000 >200,1000 0,0

  }

  Hot 5 0,0 1000,0 <800,1000 >200,1000 0,0

}



FigureSymbol "connector"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox 100,100,900,900

  Fill

  {

    Ellipse 0,0,1000,1000

  }

  Outline

  {

    Ellipse 0,0,1000,1000

  }

  Hot 17 599,1000 783,924 924,783 1000,599 1000,402 924,218 783,77 599,1-

   402,1 218,77 77,218 1,402 1,599 77,783 218,924 402,1000-

   599,1000

}



FigureSymbol "terminal"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >200,>100,<800,<900

  Fill

  {

    Rect >500,0,<500,1000

    Ellipse 0,0,>999,1000

    Ellipse <1,0,1000,1000

  }

  Outline

  {

    Line >500,0 <500,0

    Line >500,1000 <500,1000

    Arc 0,0,>999,1000 >500,0 >500,1000

    Arc <1,0,1000,1000 <500,1000 <500,0

  }

  Hot 17 >401,1 >217,77 >77,218 >1,402 >1,599 >77,783 >217,924 >401,1000-

   <599,1000 <783,924 <923,783 <999,599 <999,402 <923,218 <783,77 <599,1-

   >401,1

}



FigureSymbol "punched card"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >100,>100,<900,<900

  Fill

  {

    Polygon 6 >250,0 1000,0 1000,1000 0,1000 0,>250 >250,0

  }

  Outline

  {

    Polyline 6 >250,0 1000,0 1000,1000 0,1000 0,>250 >250,0

  }

  MiniOutline

  {

    Polyline 6 250,0 1000,0 1000,1000 0,1000 0,400 250,0

  }

  Hot 6 >250,0 1000,0 1000,1000 0,1000 0,>250 >250,0

}



FigureSymbol "card file"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >200,>250,<775,<850

  Fill

  {

    Polygon 6 >300,>75 <900,>75 <900,1000 0,1000 0,>375 >300,>75

  }

  Outline

  {

    Polyline 6 >300,>75 <900,>75 <900,1000 0,1000 0,>375 >300,>75

    Polyline 3 <700,0 1000,0 1000,>250

  }

  MiniOutline

  {

    Polyline 6 250,150 900,150 900,1000 0,1000 0,500 250,150

    Polyline 3 700,0 1000,0 1000,500

  }

  Hot 6 >300,>75 <900,>75 <900,1000 0,1000 0,>375 >300,>75

}



FigureSymbol "card deck"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >200,>250,<775,<850

  Fill

  {

    Polygon 8 1000,1000 1000,>75 <925,0 >300,0 0,>300 0,<925 >75,1000 1000,1000

  }

  Outline

  {

    Polyline 8 1000,1000 1000,>75 <925,0 >300,0 0,>300 0,<925 >75,1000 1000,1000

    Polyline 4 >75,1000 >75,>375 >375,>75 1000,>75

    Line 0,>300 >75,>375

    Line >300,0 >375,>75

  }

  MiniOutline

  {

    Polyline 8 1000,1000 1000,150 900,0 250,0 0,250 0,900 100,1000 1000,1000

    Polyline 4 100,1000 100,400 400,150 1000,150

    Line 0,250 100,400

    Line 250,0 400,150

  }

  Hot 7 >375,0 1000,0 1000,<925 <900,1000 0,1000 0,>375 >375,0

}



FigureSymbol "document"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >100,>100,<900,<750

  Fill

  {

    Rect 0,0,1000,<900

    Ellipse 0,<800,500,1000

    Chord 500,<800,1000,1000 1000,<900 500,<900

  }

  Outline

  {

    Polyline 4 0,<900 0,0 1000,0 1000,<900

    Arc 0,<800,500,1000 0,<900 500,<900

    Arc 500,<800,1000,1000 1000,<900 500,<900

  }

  MiniOutline

  {

    Polyline 4 0,900 0,0 1000,0 1000,900

    Arc 0,600,550,1000 0,750 550,750

    Arc 480,700,1000,1000 1000,850 480,850

  }

  Hot 11 1,<941 147,<1000 354,<1000 500,<941 501,<860 647,<801 854,<801 1000,<860-

   1000,0 0,0 1,<941

}



FigureSymbol "punched tape"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >100,>250,<900,<750

  Fill

  {

    Rect 0,>100,1000,<900

    Ellipse 0,<800,500,1000

    Chord 500,<800,1000,1000 1000,<900 500,<900

    Chord 0,>200,500,0 0,>100 500,>100

    Ellipse 500,>200,1000,0

  }

  Outline

  {

    Line 0,>100 0,<900

    Line 1000,>100 1000,<900

    Arc 0,<800,500,1000 0,<900 500,<900

    Arc 500,<800,1000,1000 1000,<900 500,<900

    Arc 0,>200,500,0 0,>100 500,>100

    Arc 500,>200,1000,0 1000,>100 500,>100

  }

  MiniOutline

  {

    Line 0,200 0,850

    Line 1000,200 1000,850

    Arc 0,600,550,1000 0,750 550,750

    Arc 480,700,1000,1000 1000,850 480,850

    Arc 0,0,550,350 0,100 550,100

    Arc 480,50,1000,350 1000,200 480,200

  }

  Hot 17 1,<941 147,<1000 354,<1000 500,<941 501,<860 647,<801 854,<801 1000,<860-

   1000,>60 854,>1 647,>1 501,>60 500,>141 354,>200 147,>200 1,>141-

   1,<941

}



FigureSymbol "manual input"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >100,>250,<900,<900

  Fill

  {

    Polygon 5 0,>250 1000,0 1000,1000 0,1000 0,>250

  }

  Outline

  {

    Polyline 5 0,>250 1000,0 1000,1000 0,1000 0,>250

  }

  Hot 5 0,>250 1000,0 1000,1000 0,1000 0,>250

}



FigureSymbol "drum"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >300,>100,<850,<900

  Fill

  {

    Rect >100,0,<900,1000

    Ellipse 0,0,>200,1000

    Ellipse <800,0,1000,1000

  }

  Outline

  {

    Line >100,0 <900,0

    Line >100,1000 <900,1000

    Ellipse 0,0,>200,1000

    Arc <800,0,1000,1000 <900,1000 <900,0

  }

  MiniOutline

  {

    Line 100,0 950,0

    Line 100,1000 900,1000

    Ellipse 0,0,200,1000

    Arc 800,0,1000,1000 900,1000 900,0

  }

  Hot 17 >81,1 >44,77 >16,218 >1,402 >1,599 >16,783 >44,924 >81,1000-

   <920,1000 <957,924 <985,783 <1000,599 <1000,402 <985,218 <957,77 <920,1-

   >81,1

}



FigureSymbol "disk"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >100,>350,<900,<900

  Fill

  {

    Rect 0,>100,1000,<900

    Ellipse 0,0,1000,>200

    Ellipse 0,<800,1000,1000

  }

  Outline

  {

    Line 0,>100 0,<900

    Line 1000,>100 1000,<900

    Ellipse 0,0,1000,>200

    Arc 0,<800,1000,1000 0,<900 1000,<900

    Arc 0,>50,1000,>250 0,>150 1000,>150

    Arc 0,>100,1000,>300 0,>200 1000,>200

  }

  MiniOutline

  {

    Line 0,200 0,800

    Line 1000,100 1000,900

    Ellipse 0,0,1000,400

    Arc 0,600,1000,1000 0,800 1000,800

  }

  Hot 17 1,>81 77,>44 218,>16 402,>1 599,>1 783,>16 924,>44 1000,>81-

   1000,<920 924,<957 783,<985 599,<1000 402,<1000 218,<985 77,<957 1,<920-

   1,>81

}



FigureSymbol "magtape"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >150,>150,<850,<850

  Fill

  {

    Ellipse 0,0,1000,1000

  }

  Outline

  {

    Ellipse 0,0,1000,1000

    Line 500,1000 1000,1000

  }

  Hot 17 599,1000 783,924 924,783 1000,599 1000,402 924,218 783,77 599,1-

   402,1 218,77 77,218 1,402 1,599 77,783 218,924 402,1000-

   599,1000

}



FigureSymbol "offline storage"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox 250,100,750,600

  Fill

  {

    Polygon 4 0,0 1000,0 500,1000 0,0

  }

  Outline

  {

    Polyline 4 0,0 1000,0 500,1000 0,0

    Line 375,750 625,750

  }

  Hot 4 0,0 1000,0 500,1000 0,0

}



FigureSymbol "online storage"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >100,>100,<650,<900

  Fill

  {

    Rect >150,0,1000,1000

    Ellipse 0,0,>300,1000

  }

  Outline

  {

    Line >150,0 <850,0

    Line >150,1000 <850,1000

    Arc 0,0,>300,1000 >150,0 >150,1000

    Arc <700,0,1000,1000 <850,0 <850,1000

  }

  MiniOutline

  {

    Line 150,0 850,0

    Line 150,1000 850,1000

    Arc 0,0,300,1000 150,0 150,1000

    Arc 700,0,1000,1000 850,0 850,1000

  }

  Hot 17 >121,1 >66,77 >24,218 >1,402 >1,599 >24,783 >66,924 >121,1000-

   <821,1000 <766,924 <724,783 <701,599 <701,402 <724,218 <766,77 <821,1-

   >121,1

}



FigureSymbol "display"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >300,>100,<900,<900

  Fill

  {

    Ellipse <800,0,1000,1000

    Polygon 6 0,500 >400,0 <900,0 <900,1000 >400,1000 0,500

  }

  Outline

  {

    Polyline 5 <900,1000 >400,1000 0,500 >400,0 <900,0

    Arc <800,0,1000,1000 <900,1000 <900,0

  }

  Hot 12 <920,1000 <957,924 <985,783 <1000,599 <1000,402 <985,218 <957,77 <920,0-

   >400,0 0,500 >400,1000 <920,1000

}



FigureSymbol "comment"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >100,>100,1000,<900

  Outline

  {

    Polyline 4 1000,0 0,0 0,1000 1000,1000

  }

}



## End Symbols Section:



EndSymbol "block"

{

  LineTo 100

  Fill

  {

    Polygon 4 500,500 1000,300 1000,700 500,500

  }

  Outline

  {

    Polyline 4 500,500 1000,300 1000,700 500,500

  }

}



EndSymbol "block short"

{

  LineTo 60

  Fill

  {

    Polygon 4 500,500 800,300 800,700 500,500

  }

  Outline

  {

    Polyline 4 500,500 800,300 800,700 500,500

  }

}



EndSymbol "stick"

{

  Outline

  {

    Line 500,500 1000,300

    Line 500,500 1000,700

  }

}



## Figure Styles Section:



FigureStyle "Label"

{

  Label TRUE

  Height 64

  Width 128

  Description "An annotation or comment"

  TextFormat 0x0044

  Behavior 0x000241E1

  Symbol "lbl"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Title"

{

  Label TRUE

  Height 64

  Width 128

  Description "A heading or title"

  TextFormat 0x0044

  Behavior 0x000241E1

  Symbol "lbl"

  TypeSize 12

  TypeWeight 700

  TypeFace "Arial"

}



FigureStyle "Process"

{

  HasButton TRUE

  Height 128

  Width 224

  Description "A process, operation, or function"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "process"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Input/Output"

{

  HasButton TRUE

  Height 128

  Width 224

  Description "An input or output operation"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "input/ouput"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Decision"

{

  HasButton TRUE

  Height 128

  Width 224

  Description "A branch of control based on a conditional expression"

  DefaultText "\sect y\sect n"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "decision"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Decision2"

{

  Height 128

  Width 224

  Description "A branch of control based on a conditional expression"

  DefaultText "\sect y\sect n"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "decision2"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Auxiliary Operation"

{

  HasButton TRUE

  Height 128

  Width 128

  Description "An operation carried out offline"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "auxiliary"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Preparation"

{

  HasButton TRUE

  Height 128

  Width 224

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "preparation"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Predefined Process"

{

  HasButton TRUE

  Height 128

  Width 224

  Description "A process (such as a subroutine) that has been defined elsewhere"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "predefined"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Manual Operation"

{

  HasButton TRUE

  Height 128

  Width 224

  Description "An operation performed offline by hand"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "manual operation"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Merge"

{

  Height 128

  Width 224

  Description "Two or more files to be merged together"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "merge"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Extract"

{

  Height 128

  Width 224

  Description "Data removed from (a file)"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "extract"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Connector"

{

  HasButton TRUE

  Height 64

  Width 64

  Description "A symbol for connecting two separate parts of the flowchart"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "connector"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Terminal"

{

  HasButton TRUE

  Height 51

  Width 224

  Description "A beginning, end, or interruption point"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "terminal"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Manual Input"

{

  HasButton TRUE

  Height 128

  Width 224

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "manual input"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Document"

{

  HasButton TRUE

  Height 128

  Width 224

  Description "Data output in the form of a document"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "document"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Disk"

{

  HasButton TRUE

  Height 128

  Width 224

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "disk"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Display"

{

  Height 128

  Width 224

  Description "Output to a display device"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "display"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Sort"

{

  Height 128

  Width 128

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "sort"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Collate"

{

  Height 128

  Width 128

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "collate"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Punched Card"

{

  Height 128

  Width 224

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "punched card"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Card Deck"

{

  Height 128

  Width 224

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "card deck"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Card File"

{

  Height 128

  Width 224

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "card file"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Online Storage"

{

  Height 128

  Width 224

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "online storage"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Magnetic Tape"

{

  Height 128

  Width 128

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "magtape"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Core"

{

  Height 128

  Width 128

  Description "I/O operation using primary storage"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "core"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Offline Storage"

{

  Height 128

  Width 224

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "offline storage"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Punched Tape"

{

  Height 128

  Width 224

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "punched tape"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Magnetic Drum"

{

  Height 128

  Width 224

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "drum"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



FigureStyle "Comment"

{

  Height 128

  Width 224

  Description "Explanatory notes"

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00024E12

  Symbol "comment"

  TypeSize 7

  TypeWeight 400

  TypeFace "Arial"

}



## Connector Styles Section:



ConnectorStyle "No Arrow"

{

  HasButton TRUE

  End1 "null"

  End2 "null"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "No Arrow - Dashed"

{

  HasButton TRUE

  End1 "null"

  End2 "null"

  End1Length 14

  End2Length 14

  PenStyle 12

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "Stick Arrow"

{

  HasButton TRUE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "Stick Arrow - Dashed"

{

  HasButton TRUE

  End1 "null"

  End2 "stick"

  End1Length 14

  End2Length 14

  PenStyle 12

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "Solid Arrow"

{

  HasButton TRUE

  End1 "null"

  End2 "block"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "Solid Arrow - Dashed"

{

  HasButton TRUE

  End1 "null"

  End2 "block"

  End1Length 14

  End2Length 14

  PenStyle 12

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



ConnectorStyle "Outline Arrow"

{

  HasButton TRUE

  End1 "null"

  End2 "block"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  End2FillColor 255,255,255

  Behavior 0x00000000

}



ConnectorStyle "Outline Arrow - Dashed"

{

  HasButton TRUE

  End1 "null"

  End2 "block"

  End1Length 14

  End2Length 14

  PenStyle 12

  LineWidth 2

  EndBorderWidth 2

  End2FillColor 255,255,255

  Behavior 0x00000000

}



ConnectorStyle "No Arrow - Dashed Rnd"

{

  End1 "null"

  End2 "null"

  End1Length 14

  End2Length 14

  PenStyle 12

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000010

}



ConnectorStyle "No Arrow - Rnd"

{

  End1 "null"

  End2 "null"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000010

}



ConnectorStyle "Solid Arrow - Rnd"

{

  End1 "null"

  End2 "block"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000010

}



ConnectorStyle "Solid Arrow - Dashed Rnd"

{

  End1 "null"

  End2 "block"

  End1Length 14

  End2Length 14

  PenStyle 12

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000010

}



## Figures & Connectors Section:



Figure 1

{

  Style "Terminal"

  Text "Start"

  Bounds 384,1206,608,1258

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00028E22

  Symbol "terminal"

  TypeSize 10

  TypeWeight 400

  TypeFace "Times New Roman"

}



Figure 2

{

  Style "Process"

  Text "Design \softline instrument"

  Bounds 384,1344,608,1472

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00028E22

  Symbol "process"

  TypeSize 10

  TypeWeight 400

  TypeFace "Times New Roman"

}



Figure 3

{

  Style "Process"

  Text "Conduct \softline interviews"

  Bounds 688,1344,912,1472

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00028E22

  Symbol "process"

  TypeSize 10

  TypeWeight 400

  TypeFace "Times New Roman"

}



Figure 4

{

  Style "Process"

  Text "Evaluate \softline interviews"

  Bounds 976,1344,1200,1472

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00028E22

  Symbol "process"

  TypeSize 10

  TypeWeight 400

  TypeFace "Times New Roman"

}



Figure 5

{

  Style "Decision"

  Text "Change \softline needed?\sect Y\sect N\sect \sect "

  Bounds 1264,1312,1488,1504

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00028E22

  Symbol "decision"

  TypeSize 10

  TypeWeight 400

  TypeFace "Times New Roman"

}



Figure 6

{

  Style "Process"

  Text "Refine"

  Bounds 1552,1344,1776,1472

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00028E22

  Symbol "process"

  TypeSize 10

  TypeWeight 400

  TypeFace "Times New Roman"

}



Figure 7

{

  Style "Terminal"

  Text "Finish"

  Bounds 1856,1206,2080,1258

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00028E22

  Symbol "terminal"

  TypeSize 10

  TypeWeight 400

  TypeFace "Times New Roman"

}



Figure 8

{

  Style "Process"

  Text "Final \softline instrument"

  Bounds 1856,1344,2080,1472

  BorderWidth 2

  TextFormat 0x0022

  Behavior 0x00028E22

  Symbol "process"

  TypeSize 10

  TypeWeight 400

  TypeFace "Times New Roman"

}



Connector 9

{

  Style "Stick Arrow"

  Figure1 1

  Figure2 2

  EndPoint1 496,1258

  EndPoint2 496,1344

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 10

{

  Style "Stick Arrow"

  Figure1 2

  Figure2 3

  EndPoint1 608,1408

  EndPoint2 688,1408

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 11

{

  Style "Stick Arrow"

  Figure1 3

  Figure2 4

  EndPoint1 912,1408

  EndPoint2 976,1408

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 12

{

  Style "Stick Arrow"

  Figure1 4

  Figure2 5

  EndPoint1 1200,1408

  EndPoint2 1264,1408

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 13

{

  Style "Stick Arrow"

  Figure1 5

  Figure2 6

  EndPoint1 1488,1408

  EndPoint2 1552,1408

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Figure 14

{

  Text ""

  Bounds 1369,1561,1384,1576

  FillColor 0,0,0

  BorderWidth 0

  BindToStyle FALSE

  TextFormat 0x0000

  Behavior 0x00327A12

  Symbol "null"

  TypeSize 8

  TypeFace "Arial"

}



Connector 15

{

  Style "Stick Arrow"

  Figure1 5

  Figure2 14

  EndPoint1 1376,1504

  EndPoint2 1376,1568

  SuppressEnd1 FALSE

  SuppressEnd2 TRUE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Figure 16

{

  Text ""

  Bounds 1961,1561,1976,1576

  FillColor 0,0,0

  BorderWidth 0

  BindToStyle FALSE

  TextFormat 0x0000

  Behavior 0x00327A12

  Symbol "null"

  TypeSize 8

  TypeFace "Arial"

}



Connector 17

{

  Style "Stick Arrow"

  Figure1 14

  Figure2 16

  EndPoint1 1376,1568

  EndPoint2 1968,1568

  SuppressEnd1 TRUE

  SuppressEnd2 TRUE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 18

{

  Style "Stick Arrow"

  Figure1 16

  Figure2 8

  EndPoint1 1968,1568

  EndPoint2 1968,1472

  SuppressEnd1 TRUE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 19

{

  Style "Stick Arrow"

  Figure1 8

  Figure2 7

  EndPoint1 1968,1344

  EndPoint2 1968,1258

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Figure 20

{

  Text ""

  Bounds 1657,1241,1672,1256

  FillColor 0,0,0

  BorderWidth 0

  BindToStyle FALSE

  TextFormat 0x0000

  Behavior 0x00327A12

  Symbol "null"

  TypeSize 8

  TypeFace "Arial"

}



Connector 21

{

  Style "Stick Arrow"

  Figure1 6

  Figure2 20

  EndPoint1 1664,1344

  EndPoint2 1664,1248

  SuppressEnd1 FALSE

  SuppressEnd2 TRUE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Figure 22

{

  Text ""

  Bounds 793,1241,808,1256

  FillColor 0,0,0

  BorderWidth 0

  BindToStyle FALSE

  TextFormat 0x0000

  Behavior 0x00327A12

  Symbol "null"

  TypeSize 8

  TypeFace "Arial"

}



Connector 23

{

  Style "Stick Arrow"

  Figure1 20

  Figure2 22

  EndPoint1 1664,1248

  EndPoint2 800,1248

  SuppressEnd1 TRUE

  SuppressEnd2 TRUE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



Connector 24

{

  Style "Stick Arrow"

  Figure1 22

  Figure2 3

  EndPoint1 800,1248

  EndPoint2 800,1344

  SuppressEnd1 TRUE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "block short"

  End1Length 14

  End2Length 14

  LineWidth 2

  EndBorderWidth 2

  Behavior 0x00000000

}



## Staples Section:




