CAR-TR-768 March 1995CS-TR-3463Assessing Users’ Subjective Satisfactionwith theInformation System for Youth Services (ISYS)Laura Slaughter�, Kent L. Norman�, Ben Shneiderman*Human-Computer Interaction Laboratory�Department of Psychology*Department of Computer ScienceUniversity of Maryland, College Park, MD 20742-3255ben@cs.umd.eduAbstractIn this investigation, the Questionnaire for User Interaction Satisfaction (QUIS 5.5), a tool forassessing users’ subjective satisfaction with specific aspects of the human/computer interface was used toassess the strengths and weaknesses of the Information System for Youth Services (ISYS). ISYS is usedby over 600 employees of the Maryland State Department of Juvenile Services (DJS) as a tracking devicefor juvenile offenders. Ratings and comments were collected from 254 DJS employees who use ISYS.The overall mean rating across all questions was 5.1 on a one to nine scale. The ten highest and lowestrated questions were identified. The QUIS allowed us to isolate subgroups which were compared withmean ratings from four measures of specific interface factors. The comments obtained from users providedsuggestions, complaints and endorsements of the system.

The Information System for YouthServices (ISYS) is an on-line real-timeprocessing system programmed in IDMS/R, arelational database program, and runs on an IBMmainframe computer. It is used by the State ofMaryland’s Department of Juvenile Services(DJS) as a tracking system for juvenileoffenders. This system currently includesinformation for approximately 50,000 juveniles.The ISYS system is used at facilities throughoutthe state to enter and access the data needed bythe Department’s employees.The Questionnaire for User InteractionSatisfaction (QUIS) is a measurement tooldesigned to assess a computer user’s subjectivesatisfaction with the human-computer interfaceand has proven reliability and validity acrossmany types of interfaces (Chin, Diehl, &Norman, 1988). It was developed at the Human-Computer Interaction Laboratory (HCIL),University of Maryland, College Park and iscurrently licensed to over 76 sites both inacademia and industry. The QUIS contains ademographic questionnaire, a measure of overallsystem satisfaction, and four specific interfacefactors (screen factors, terminology and systeminformation, learning factors, and systemcapabilities). The QUIS was modified for usewith this project. Several questions were addedand questions not pertaining to ISYS wereomitted.The Department of Juvenile Servicescontracted the Human Computer InteractionLaboratory (HCIL) to evaluate the ISYS userinterface. Although ISYS has automated many ofthe DJS employees’ tasks, it has manyshortcomings which prevent it from becoming auseful tool for the employee. Because of thesedifficulties in using the system, employees oftendo not enter data about youths in a timelyfashion. This makes the data in the systemunreliable for those who must access and use thisdata for their particular job function. In ourevaluation of this interface, we used theQuestionnaire for User Interaction Satisfaction(QUIS) to obtain user satisfaction ratings forISYS. We examined these ratings in order todetermine what areas of the system neededimprovement, which aspects were satisfactoryand to suggest possible reasons why theseaspects were rated as higher or lower.The Department of Juvenile Servicesconsists of three major employee divisions,Administrative, Field Services and ResidentialServices. The employees within these divisionsuse the system for a variety of job tasks. Forexample, employees in Field Services, whichconsists mainly of Juvenile Counselors, enterdata about the youths. While some of theinformation Field Services employees place in thesystem may be useful to them, the majority of thedata is accessed by others such as Administrativeemployees who must gather information forstatistical or financial purposes. Because of thesevariations in system use, we predicteddifferences in satisfaction measures between theemployee divisions. Questions were added to thedemographic portion of the QUIS in order toidentify these subgroups.A separate section for the QUIS wascreated to answer questions about ISYS training.The additional ISYS training section wasrequested by the Department of Juvenile Servicesto look at the amount and quality of the traininggiven to employees. For the most part, their goalwas to document the inadequacy of training.Many of the results from our analyses ofthe QUIS ratings and comments made by usersare presented in this report. It was our goal inthis project to make recommendations to theDepartment of Juvenile Services forimprovements to ISYS. For the most part, theserecommendations were made after many hours ofobservation and informal interviews withemployees. The QUIS results from thisinvestigation were partly used to confirm thefindings made from the observations and give ascientific backing to the recommendations.This report will not center on acomparison of observational data and QUIS data.The goal in this paper is to document the use ofthe QUIS in the evaluation of a system. We usedratings from the questionnaire to identify thestrengths and weaknesses of the system. User’scomments were used to acknowledge specificproblems of the system. In our discussion, wewill show how the results from the QUISallowed us to give a more in depth look at thesystem and infer why specific aspects of thesystem rated as they did.METHODS

Respondents Department of Juvenile Servicesemployees who completed the QUIS wereselected from a list of 669 ISYS accounts.

Participants were chosen so that stratified bydivision and function, there would be a 90%response rate and a 90% confidence that at least30 respondents would be sampled for eachemployee function. There were a total of 309QUIS forms administered to DJS employees. Ofthis number 291 returned the QUIS. The totalnumber of employees who completed the QUISand stated that they use ISYS was 254. Onlyratings from actual users (254) were used in theanalyses of the QUIS.We used frequency data from thedemographic and training sections to characterizethe population of respondents. Question 1.1 asks"Do you use a personal computer or a terminal?".Thirty said that they use a personal computer,111 stated that they use a terminal, 78 said theyused both, and 35 did not respond. Question 1.4asks "What do you use ISYS for?, Do you enteror lookup data?". Thirty-eight said that they enterdata, 58 said that they lookup data, 137 said thatthey did both, 2 said neither, and 19 did notrespond. Question 8.3 asks "How many days oftraining did you receive?" It asks for days ofinitial and on-going training. Table 1 shows thefrequency data for this question.Days ofTrainingCount(Initial)Count (On-Going)

0-212688

3-4411

5-640

7-800

9-1021

11-1200

13-1410

15-1600

17-1801

18-1910

Table 1. Frequency data for question 8.3.

Instrumentation

The QUISThe Questionnaire for InteractionSatisfaction (QUIS) is arranged in a hierarchicalformat and contains: (1) a demographicquestionnaire, (2) six scales that measure overallreaction ratings of the system, and (3) fourmeasures of specific interface factors: screenfactors, terminology and system feedback,learning factors and system capabilities. Each ofthe four specific interface factors has a maincomponent question followed by relatedsubcomponent questions. Each item is rated on ascale from 1 to 9 with positive adjectivesanchoring the right end and negative on the left.In addition, "not applicable" is listed as a choice.Additional space which allows the rater to makecomments is also included within thequestionnaire. The comment space is headed by astatement that prompts the rater to comment oneach of the specific interface factors. We madeseveral changes to the standard format of theQUIS for this project. We have listed them in thefollowing paragraphs and we also state themotive behind each change.

Modification of QUIS for ISYSIn Part 1, the demographic questionnaire,the additions of classification, division, employeelocation, and employee function were added tothe list of identifying information. Thisinformation was used to determine the user’sfunctions and job-related tasks to be completedwhen using the ISYS system. It was also used toidentify subgroups. For question 1.1 in thissection, the choices of personal computer orterminal were typed directly on the questionnaire.DJS employees completing the QUIS circled PC,Terminal or both. Also, the name of software(ISYS) was written in the answer line forquestion 1.2. These additions were made so thatthe questions would be easier for the employeesto answer and to make it clear to them exactlywhat they would be rating. A new question, 1.5was added to Part 1. The question was " What doyou use ISYS for?" We included this at DJS’srequest for the purpose of learning theemployee’s function and use of ISYS in greaterdetail. Also, Question 1.6 was added, "Do youuse the menu or command line to access thescreen you need?" This was used to determinethe user’s proficiency at using ISYS. There was one addition to Part 3 "OverallUser Reactions". Question 3.7 was added todetermine the amount of helpfulness or hindrancethe ISYS system provides the user whencompleting job tasks. This new question includedthe adjectives "hindrance" and "helpful" as theanchors to the rating scale.In part 4 "Screens", Question 4.2.1.,"use of reverse video" was changed to "use ofbolding" because ISYS uses bolding instead ofreverse video. On question 4.3, "were the screenlayouts helpful" was changed to "were the screen

Highest Rated QuestionsLowest Rated QuestionsQuestiont-test results p<.0001Questiont-test results p<.0001

5.5.1t(232) = 8.1806.6.1t(164) = -8.917

5.1.2t(217) = 8.2227.1t(237) = -9.267

7.4.1t(222) = 9.0405.6.1t(230) = -10.026

7.5.2t(200) = 9.0826.5.3t(196) = -10.070

5.3t(221) = 9.6873.6t(220) = -10.290

4.3.1t(236) = 12.4617.2.2t(234) = -10.322

4.1.1t(233) = 14.4207.5.1t(229) = -11.531

4.1t(237) = 14.4397.5t(229) = -12.288

4.1.2t(223) = 16.1556.4.1t(236) = -14.627

7.3t(228) = 17.4827.2.3t(222) = -14.911

Table 2. Highest and lowest rated items from the QUIS for ISYS.

Ten Highest and Ten Lowest Rated QuestionsThe second approach to the analysis ofitems on the QUIS is to determine the ten bestand ten worst features of the system. A within-subjects approach was used to identify whichitems were perceived as highest and lowestrelative to each subject’s average rating.Deviation scores from the subject’s overall meanfor each of the subject’s ratings were calculated.For each item of the QUIS, a one sample t-testwas performed on the deviation scores. The p-values were set at p<.0001 by a Bonferonniadjustment to control for an inflated alpha errorrate. These results are summarized in Table 2.

Differences in Ratings Across SubgroupsThe third approach to analysis of theQUIS is to compare subgroups of respondentson mean ratings of each section of the QUIS. Aone-way analysis of variance was performed onthe data for employee division and mean ratingsacross questions for each section of the QUIS.The three divisions of employees gavesignificantly different mean ratings for twosections of the questionnaire. In both caseswhere significant differences occurred betweenthe employee divisions, the Residential Servicesemployees tended to rate questions higher.There were significant differencesbetween divisions on mean overall rating acrossall questions in Section 4 "Screens", F(2,240) =5.128, p<.01. Significant differences werefound between Administrative (M = 5.6) andResidential Services (M = 6.4) (Fisher’s PLSD,p< .02), and between Field Services (M = 5.7)and Residential Services (M = 6.4) (Fisher’sPLSD, p< .002). In this section of the QUIS,Residential Services tended to give higher ratingsto ISYS than both Administrative and FieldServices.There were significant differencesbetween divisions on mean overall rating forSection 5 "Terminology and SystemInformation", F(2,238) = 3.706, p<.03.Significant differences were found between FieldServices (M = 5.1) and Residential Services (M= 5.8) (Fisher’s PLSD, p< .01). In this section,Residential Services tended to rate ISYS higherthan Field Services employees.

Question 1.3 and Mean Rating for Each SectionQuestion 1.3 asks "On the average, howmuch time do you spend per week on the ISYSsystem?" and has four choices: 1) less than onehour, 2) one to less than four hours, 3) four toless than ten hours, and 4) over ten hours. Aone-way analysis of variance was performed onthe data for Question 1.3 and mean ratings acrossquestions for each section of the QUIS. Onlysignificant results are reported. In each case,employees with less computer hours per weektended to rate ISYS lower than their moreexperienced co-workers.There were significant differences forQuestion 1.3 on the mean overall rating forSection 3 "Overall Reactions" (F(3, 237) =3.137, p<.03). Significant differences werefound between employees who use ISYS lessthan one hour per week (M = 4.3) and those whouse it four to less than ten hours (M = 5.2)(Fisher’s PLSD, p< .004). Significantdifferences were also found between employeeswho use it less than one hour per week (M = 4.3)and those who use it over ten hours per week (M= 5.1) (Fisher’s PLSD, p< .04). Employees who use the system less than one hour per weektended to rate ISYS lower than employees whouse it four to ten hours and those who use it overten hours per week.There were significant differences forQuestion 1.3 on mean overall ratings for Section5 "Terminology and System Information",(F(3,236) = 3.914, p<.01). Significantdifferences were found between employees whouse ISYS less than one hour per week (M = 5.0)and those who use it four to less than ten hoursper week (M = 5.2) (Fisher’s PLSD, p<.001);between employees who use ISYS one to lessthan four hours (M = 5.0) and those who use itfour to less than 10 hours (M = 5.2) (Fisher’sPLSD, p< .003); and between those who useISYS four to less than ten hours (M = 5.2) andthose who use it over ten hours per week (M =6.0) (Fisher’s PLSD, p<.01). In this section ofthe QUIS, employees who use the system lessthan 10 hours per week tended to rate ISYSlower than the employees who use it over tenhours per week.There were significant differences forQuestion 1.3 on mean overall rating for Section 6"Learning", (F(3,238) = 6.936, p<.001).Significant differences were found betweenemployees who use ISYS less than one hour perweek (M = 3.9) and those who use it one to lessthan four hours per week (M = 4.7) (Fisher’sPLSD, p<.005); between those who use thesystem less than one hour per week (M = 3.9)and those who use it four to less than ten hours(M = 5.0) (Fisher’s PLSD, p<.0002); andbetween those who use the system less than onehour per week (M = 3.9) and those who use itover ten hours per week (M = 5.3) (Fisher’sPLSD, p<.0001). In Section 6 "Learning",employees who used the system less than onehour per week tended to rate ISYS lower thanemployees who used ISYS from one to over tenhours per week.

CommentsThe fourth approach to the analysis of theQUIS is the inspection of comments from users.This is often the most interesting and usefuldiagnostic analysis. The comments listed belowwere chosen because they represent the commoncomplaints, suggestions and viewpoints of manyother users. A brief discussion follows eachcomment.Error Messages�Although the error codes appear on thelast screen just before sign off, these codesdo not explain or indicate what were theerrors I made. I could make the same errorover and over, and not even know what themistake is because, although theinformation is displayed, it does not tell meanything, like looking at the letters of aforeign language.� Juvenile CounselorComplaints about the error messages were themost frequently reported, stating that theterminology used in the error messages is noteasily understood. A large number of usersindicated that the manuals were not very muchhelp. One comment on error messages simplystates �Confusing, Very confusing, Realconfusing, Extremely confusing�- ProgramDirectorLearnin g�I really enjoyed learning the system. Eachchance that I had, I would get on ISYS, andplay around with it.� Juvenile Counselor�you would have to be a masochist to wantto learn this system� - Program DirectorComments made about learning the system werevaried. Almost all of the users said they had morehands-on learning with little or no training.People with computer experience tend not to findlearning the system as difficult as most of thenew users. A Juvenile Counselor concludes�Since I was pretty much familiar withcomputers, I really did not have that muchtrouble learning and operating ISYS. But, forthose who have had no computer experience,ISYS is difficult and not user friendly.�Help Messages�We should have a help option in thesystem�-Juvenile CounselorThe lack of instruction manuals, or the ability ofthe available instruction manuals to clarify theproblem is a common complaint. Updatingmanuals regularly and placing help options in thesystem were common suggestions. Some usersasked for on-line tutorials.

Screen Layout�Too much text on screen, organized tooillogically and not related to task�-AdministratorStatements included suggestions for the additionand deletion of information displayed on thescreen. For instance, a Program Specialist wrotethat �Info on social history screen often reflectdata on parents with whom youth does notreside.� This person asked for additional lines onthe screen to place the data for people with whoma child actually lives (e.g. grandparents). Usersalso made a point of stating that they often cannotaccess accurate data from ISYS either because itis not entered or the screens do not allowadditional data which would be useful.DISCUSSIONOne use of the data from this study mightbe to compare ISYS to other systems that havebeen evaluated by the QUIS. If we collectedreports from many QUIS evaluations, we couldalso create standards of what might be judged asa "good" system. One study, (Harper &Norman, 1993) rated several software packagesthat were used in an experimental computerclassroom. Comparing ISYS with those systems,the ISYS rates below average. However, we willnot continue to compare ISYS with other systemsrated by QUIS for two reasons 1) ISYS is acompletely different system than other systemswe have data available for and we do not want tocompare it with systems that are not similar and2) although QUIS is used extensively in researchat many sites in academia and industry, reportsare not always published so we are limited in thenumber of systems obtainable for comparison.Instead of the system comparison approach, wewill examine the results of our evaluation in orderto understand how this system meets thedemands of its users.The overall mean rating of all sections ofthe QUIS was 5.1, on a 9-point scale. If we lookback to the profile of results shown as Figure 1,it is obvious that the system did not rateextremely well on any question. In fact, thehighest rated question , 7.3 "ISYS system tendsto be... noisy-quiet", received only a meanoverall rating of seven on the nine-point scale. Ifwe were to define seven on a nine-point scale asan acceptable overall rating of a "good" system,the overall rating made by the users’ of thissystem shows us that this system is in need ofmuch improvement.

Five Highest Rated QuestionsOne of the most important examinationsof our results was a close analysis of the tenhighest and lowest rated questions from theQUIS. We have included a discussion for theresults of the five highest rated questions as anexample.The five highest rated questions deal with"factual" information that makes it easy tounderstand why they rated the highest of allquestions. Question 4.3.1 "Type of informationon screen- irrelevant vs. relevant" had a highrating because the information on the screenrelates to the employee’s work. However, not allof the information listed on the screens isimportant to each employee. Many of them mightfeel that much of the data on the screens arerepetitive and extraneous. This may be the reasonthat, although it is one of the highest ratedquestions, it still had an overall mean of only6.2. Question 4.1.1 "Image of Characters- fuzzyvs. sharp", Question 4.1" Characters on thecomputer screen- hard to read vs. easy to read",and Question 4.1.2 " Character shapes (fonts)-barely legible vs. very legible" were rated highbecause the characters on the computer screen inthis system are legible. The highest ratedquestion, Question 7.3 "ISYS system tends tobe-noisy vs. quiet" is not a surprise becauseISYS is a quiet system. Although the questionswith the highest mean ratings represent the bestareas of the system, these aspects could still beimproved a great deal. With the exception ofquestion 7.3, each of the highest rated questionshad a mean rating of only six on a nine-pointscale.Using the QUIS in the evaluation ofISYS helped confirm what problems andstrengths existed with this system. The QUISdemographic section helped us identifysubgroups to compare with mean ratings of thefour measures of specific interface factors: screenfactors, terminology and system feedback,learning factors and system capabilities. We wereable to collect the data from the seven scales thatmeasure overall reaction ratings of the system,and the four measures of specific interface factorsin order to complete a profile analysis. From this, we were able to produce a ten best and ten worstquestions analysis. The comments collected fromthis questionnaire provided a list of suggestions,complaints and endorsements for the system.These results from our investigation are not onlyhelpful for the re-engineering of the system(Vanniamparampil, A., et. al., 1995), they willalso provide other researchers with a detailedevaluation of a system using a satisfactionquestionnaire.ACKNOWLEDGEMENTSOur sincere thanks to HCIL members who wereinvolved directly or indirectly in the projectslisted here, and contributed to their successfulcompletion. We would like to thank ChrisCassett for his help with customizing the QUIS,and the distribution and collection of thequestionniare from users. We also thank theusers of ISYS for their thoughtful completion ofthe QUIS and the comments they provided. Thepreparation of this document was supported inpart by the Maryland Department of JuvenileServices.REFERENCESChin, J.P., Diehl, V.A., & Norman,K.L.(1988).

Development of an instrument measuring user satisfaction of the humancomputer interface. In CHI �88 ConferenceProceedings: Human Factors in ComputingSystems, (pp. 213-218), New York: Associationfor Computing Machinery.Harper, B.D. & Norman, K.L.(1993).

Improving user satisfaction: The questionnaire for user interaction satisfaction version 5.5. InProceedings of Mid Atlantic Human FactorsConference, (pp.224-228), February 23-26,1993.Vanniamparampil, A., Shneiderman, B.,Plaisant, C. & Rose, A. (1995).

User interface re-engineering: A diagnostic approach.

(Technical Report

) University of Maryland,Department of Computer Science.