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Abstract 

This experiment examined the effectiveness of three online help systems: text only, animated images only, and integrated interactive. The three help systems were implemented for the software application PhotoFinder developed by the University of Maryland HCIL (Human Computer Interaction Lab). Each help system was tested with ten different subjects. All subjects were given the same tasks to complete. We hypothesized that of the three help systems the integrated interactive help would improve a user's performance of completing a task the most. We also evaluated subjects preferences of help systems. Results showed that there was no statistically significant difference in users performance of completing a task between the three different kinds of online help.

Introduction

Everyone, at one time or another, has had to reach out for help, whether to find directions when they’re lost, or to learn to use a Palm Pilot.  Using a new software application is no different and often requires extensive and well-written help facilities.  Unfortunately, most application users find an application's help system to be far from useful.   

Some of the problems the average computer user has incurred with application help systems include: 

· Selection rules that are rarely present 

· Help systems that are to large for the novice user 

· Help systems that are organized according to system functions and not user goals 

· Help systems that discuss how the system works and not how the help menu is to be used 

· Help systems that rarely present a complete method and therefore explicitly forcing the user to problem solve the simplest tasks. [Web cited] 

Evaluating the effectiveness of various applications’ help systems is an important and active part of research today.  Despite the time, effort, and money companies have spent discovering what does and does not work in an application’s help system, users still have problems finding the answers to their questions. 

There is no doubt that today’s software products are facing the ever-increasing challenge of attempting to satisfy the needs of both novice and expert users.  For a software application to be considered a success, the help facility must serve users’ needs in an efficient manner.   Users should be able to find the information they are looking for in a matter of seconds.  The help menu should offer an intuitive, clear, how-to instruction on performing each action that the application provides to the user.  The help information provided by applications has great potential to frustrate or facilitate the user’s work.  Users typically want to do their work and can devote limited attention to learning new user interfaces.  System documentation can be a confusing collection of reference manuals, keyboard templates, user guides, and online documentation.  Often to make use of them one must already know what feature or function is appropriate for the task at hand.  Help information that is focused on the user’s task saves time and frustration.

Choosing the right kind of help facility for a software application is a difficult decision due to the variety of help systems application developers have to choose from. The two most common forms of help systems available today are either online or offline. Currently, the only available means of providing users with offline help are printed tutorials, quick reference cards, getting started notes, alphabetic command lists, and reference manuals. Text-based environments typically present help in the same manner as the information being described. In other words, text demonstrations follow text commands. On the other hand, there are a wide variety of online help systems available. It is easy to understand why online help systems are a replacement for hardcopy manuals. The following are the advantages of online help systems: 

· Greater availability: Online information can provide a reliable source of information for all software packages and on all platforms. 

· Easier access: Online help systems provide for efficient access to the relevant information. 

· More interaction: Online both the user and the system can interact with the information. 

· High accuracy: online documentation requires shorter development cycles and is more easily updated compared to hardcopy documents. 

· Low cost: In general, online documentation is less expensive to store, reproduce, and distribute. 

· Multimedia and AI: Online information can exploit multiple media, such as video, sound and animation, and can apply techniques from Artificial Intelligence (AI) [13]. 

The two most common forms of online help systems are external-application and inter-application help systems. The presentation possibilities are expanded by online graphical user interfaces (GUI) running on multimedia-capable hardware. The versatility of these new interfaces leads us to consider possible approaches to utilizing GUI interactions. 

External-application help systems are provided outside the application and are either implemented as an HTML web page or as part of the application itself. External-application web page help systems are becoming more popular because PC (personal computer) users are becoming more accustomed to the World Wide Web. Besides, emerging standards are making HTML-based help systems easier to navigate, view, distribute, and link to applications. The lure of HTML's cross-platform compatibility and the ability to update the content of online help systems dynamically and distribute the information over networks has driven most of the effort to convert printed documentation to HTML. It is now feasible, but far from convenient, for the user to access an application's help system online. External-application help facilities are only convenient for those who are directly connected to the Internet and are not required to dial an Internet Service Provider every time they press the application's help button. Other disadvantages of external-application help systems are slow download speeds, current HTML standards are not equipped to handle the rigors of large scale online publications, effective online documentation requires capabilities that are not part of the broad HTML feature set, and down servers that leave the user without a usable help system. Some application designers have completely eliminated the problems of HTML web page help systems by selling the applications help facility with the application. Therefore, when the user installs the application onto their system the help facility will be installed at the same time. As a result when the user presses the applications help button they will be accessing the help facility's information on the users hard drive. Thus eliminating the problems of HTML web page help systems. As wonderful as external applications sound their disadvantages include: 

· When users invoked help, they switched out of the application they needed to use to complete their task. 

· When users tried to follow the instructions, they switched out of help, and another application's windows often covered their instructions. 

· Because of the two problems just noted, users had to read and remember a series of instructions before they tried to perform them. 

· Users often got out of step with the instructions, sometimes failed to perform instructions. 

· Users are often confused by the illustrations in the instruction windows, mistaking them for functioning interface elements that they could click. [6] 

Inter-application help systems are integrated within the application and possess the characteristic help facilities lack. Inter-application help systems most commonly consist of wizards, animated tutorials, non-animated tutorials, animated helpers, non-animated helpers, context sensitive, and task oriented help systems. Integrated help systems seem to be popular in systems where lessons on how to use the application are done graphically and interactively, showing the user how to perform the action. These help facilities are most commonly implemented as frames that pop up inside the application. Frames are advantageous over web pages because they are integrated within the application and the user does not have to flip back and forth between the application they are working with and a web page to follow the instructions given by the help facility. Through the use of inter-application help facilities the user also does not have to memorize or print the instructions given by the application's help system because the instructions are integrated within the user interface. 

One of the biggest problems with any online help system is that users in need of assistance typically do not utilize the online help information. Subjects cited "poor quality of the help information" as a common reason for avoiding online help [2]. Not to mention the fact that the common textual form of online help tends to hinder rather than help the users performance of procedural tasks. The traditional form of online help has not captured the visual dynamic nature of modern graphical user interfaces. Many of today's applications provide text based on-line help systems to assist users in performing tasks. Developers have neglected the capabilities of using graphics and animation in their help systems. The Comparison of Still, Animated, or Non-illustrated On-line Help with Written or Spoken Instructions in a Graphical User Interface describes a study of 176 undergraduates who received on-line help instructions for completing seven computer-based tasks. Instructions for the participants were provided in either written or spoken form and with or without animation or still graphic visuals. The results revealed that visuals, either animated or still graphic, in the online help instructions enabled users to perform more tasks in less time and with fewer errors than did users who did not have visuals in the on-line help system. Surprisingly this study found an insignificant difference between the subjects' that used the still graphic and subjects' that used the animated help system. However, the data did suggest a slight advantage for those that used the animated help system [5]. 

Animation in computer interfaces can actually mean many different things. Animation can consist of moving an object within a scene, or the object may change its appearance as it is moved. A scene may be larger than can fit on the computer screen, and the viewpoint can be changed with animated movement by rendering in-between frames part way between the starting and ending state similar to a movie. There are numerous other types of animations as well, including one we are all familiar with-Microsoft Word's Clippie. 

Interactive animation has been used to shift some of the user's cognitive load to the human perceptual system. The perceptual phenomenon of object consistency enables the user to track relationships without thinking about it, and thus easily relate an animated help system to the application itself. Ben Bederson's study, Does Animation Help Users Build Mental Maps of Spatial Information, found that animation improves users' ability to reconstruct the information space, with no penalty on task performance time. Bederson believes that his study provides strong evidence for adding animated transitions in applications with fixed data where the user navigates around the user environment [1]. In other words animation could prove to be extremely useful to computer users while searching for answers in an application's help menu. 

In today's computer world, ease of use is becoming a critical part of an applications survival. While applications are becoming more complex, customers are hoping that the designers can make learning the application easier. This is why a well-designed online help system is becoming an essential part of software applications. Researchers have discovered that software application users questions can be classified into five general forms: goal questions ("What kinds of things can I do with this program?), descriptive questions ("What is this? What does this do?"), procedural questions ("How do I do this?"), interpretive questions ("Why did that happen? What does this mean?"), and navigational questions ("Where am I?") [6]. Designers of help facilities that are responsible for identifying the content and structure of menu systems should test their help facilities by my making sure the 5 user questions are answered for all application tasks. Users need to remember that Designers are subjected to various constraints when preparing online software documentation. The constraints are grouped into two categories: system constraints and user constraints. System constraints include screen size, access mechanism, memory and disk space, and lack of context. User constraints include the need for a quick solution and a variability in user sophistication. 

Help systems are most effective when the information supplied is a good match for the user's background, what they are trying to accomplish, and the information is supplied in a way that is immediately useful to the user. A well-designed online help system should bring relevant information to users when they need it and guide them through the interface just as a human teacher would. It helps users with a problem as efficiently as possible without requiring the users to study a topic in depth. Currently, the designers of help systems are trying to discover one help system that will effectively help all users. Instead, they should be trying to discover a help facility that most effectively helps a group of users (elderly, novices, etc.) and applications should be shipped with all help facilities so the user can choose the one that most effectively helps them. 

Experiment 

Introduction and Hypothesis 

The experiment tested three different help system designs for an application called PhotoFinder (Kiosk version) that was designed and developed by the HCIL (Human Computer Interaction Laboratory) staff at the University of Maryland, College Park.  PhotoFinder was designed with the goal to develop an understanding of user needs, appropriate tasks, and innovative designs for the users of digital photos.  Currently PhotoFinder provides dynamic queries, query previews, Boolean user interface, multiple thumbnail display, and drag and drop capabilities to the user. 

Null Hypothesis: The mean of the three treatments will not differ and therefore we will conclude that there is no statistically reliable difference between text only, animated images only, and integrated interactive help system's.

Hypothesis: The average performance in the integrated interactive group will be statically greater than the text only and animated images only groups.

Independent Variables: The PhotoFinder application with a database of UMCP-related pictures and labels. The experiment consisted of three treatments:

· Text only help system 

· Animated images only help system 

· Integrated Interactive help system 

Dependent Variables: Task performance time, and subjective ratings.

Currently, there are many different kinds of help systems, with two of the most common being online and offline printed materials.   Our experiment compared three different kinds of online help systems: text only, animated images only, and an integrated interactive help system. The text only help system would appear on the computer screen before the application fully loaded and thus was the first thing the user saw. The animated images only help facility allowed the user to visually see how to complete a task.  And the integrated interactive help was a series of numbered frames that would pop up inside the applications user interface.  The different frames were designed as a series of steps for the user to follow in order to complete a given task.  No matter what help system a subject tested, once the application fully loaded the help system they were testing was accessible by clicking on the help button located in the tool bar at the bottom of the application screen.  
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Each subject was given a two-minute training period at which time the user interface and help system was explained.  Following the training period the subject was asked to complete the following five tasks:  search for a picture of Dan Mote the current President of the University of Maryland College Park (UMCP), annotate a picture of Testudo from the Mascot collection with the name Testudo, delete the annotation for the Testudo picture in the Testudo collection, e-mail the picture of Testudo you annotated to yourself, and create a slide show of the photo’s in the Buildings collection.   When the subject completed all five tasks they were asked to complete a short subjective questionnaire. 

Pilot Study Results 

Six pilot subjects were used in the initial experiment design.  Two different pilot subjects tested each treatment. The subjects were given two minutes of training during which PhotoFinder's user interface was explained.  However, neither the location nor the how to’s of using the help facility were explained.  Before the subjects began the first task they were asked to time how long it took them to complete each task and write the time down on the task sheet themselves.  Each subject was asked to complete four tasks and fill out a short two-page questionnaire.  We found the need to make a few changes to the help menus and experiment design were found to be needed: 

· During experiment testing, all subjects will be shown where the help button is located as well as how to use it. 

· Inconsistencies in the terminology of the different help systems were fixed before subject testing began. 

· The task to delete the Testudo annotation was added to the experiment. 

· During experiment testing the tester will time how long it takes the subject to complete each task. 

· Due to subject complaints, changes were made to the questionnaire. 

Subjects 

The initial requirements were that subjects should be either UMCP psychology or photography majors with no prior experience with the PhotoFinder application.  The only other subject requirement was that the subjects had to be computer literate; at least able to maneuver within a Windows program.  The focus was on psychology majors because they could relate to the experiment process and photography majors because they could benefit from using the PhotoFinder application. Having no experience with or knowledge of PhotoFinder made the help facilities more likely to be used by the subjects. 

We were able to recruit 30 subjects from upper level psychology and photography classes to participate in the experiment, but only 14 showed up for experiment testing.  Due to time constraints, we ended up recruiting 16 UMCP Computer Science students with no prior experience or knowledge of PhotoFinder. As a result, we recruited a total of 30 subjects to actually participate in the experiment.  There were 10 subjects for each treatment and each subject tested one treatment. 

Subject Demographics:
· Computer Experience: 

· 4 beginner computer users 

· 17 intermediate computer users 

· 7 advance computer users 

· 2 individuals refused to indicate their computer experience. 

· Gender: 

· 14 Females 

· 16 Males 

· Age Groups: 

· We tested 18 individuals between the ages of 18 - 25. 

· 8 individuals between the ages of 26 - 33. 

· 2 individuals between the ages of 42- 49. 

· 2 individuals refused to state their age group. 

Materials 

The PhotoFinder application itself and the integrated interactive help system were written in Visual Basic.  The text only and animated images only help systems were HTML-based applications.  A SQL server-based database was used to house the collections of photographs used in the experiment.  The photographs used were of the UMCP campus, mascot, and University President Dan Mote.  All experimental testing was conducted in the HCIL laboratory on Windows2000 computers using the same types of mouse, keyboards, and monitor.  

For recruiting purposes, a sign-up sheet was designed with fields for subjects’ name, phone number, e-mail address, and available day and times for testing.  For testing purposes, a consent form, task sheet, data spreadsheet, and a questionnaire were designed (see Appendices also).  

Before the training period began, each subject was asked to read and sign a consent form, officially agreeing to be a participant in the study.  After the subject had been trained they were handed a two-page task sheet consisting of five tasks. Upon completion of all five tasks each subject was asked to fill out a two-page questionnaire.  

Procedures and Problems 

The procedures of the experiment were simple.  Once the subject arrived at the HCIL laboratory for testing, they were asked to read and sign a consent form.  The tester would start PhotoFinder's server then client.   When the subject was seated in front of the computer the tester would give a two-minute training session, making sure to explain the interface and help system.  Finally the subject was instructed to complete each of the five tasks one at a time.  The subject was asked to inform the tester when they began and finished each task so the tester could note the amount of time it took the subject to complete the task.  When the subject completed the last task they were asked to fill out the questionnaire.

For the most part experimental testing went well, however, a few problems arose.  The first problem was that the majority of the subjects tested did not look at the help menu for the first task, i.e., locating the picture of Dan Mote.  And the subjects who were provided with a help menu before the application fully loaded never bothered to look at it, they just closed the help menu and began the first task.  A second problem was associated with the interpretation of the second task. The second task was to annotate the picture of Testudo in the Mascot collection.  A lot of subjects neglected to read the next sentence on the task sheet that told them what annotating meant.  As a result the subjects had the misconception that annotation meant creating a caption.   One subject was so frustrated over this fact that he insisted he had completed the task and eventually got up from the computer and walked away.  Overall, the problems that came up were solved by PhotoFinder's help facility. 

Results 

When the subjects were performing tasks, each task completion time was recorded in seconds.  The total time the subjects spent on PhotoFinder and answering thirteen subjective questions were also recorded.  The recorded data is presented in the Raw Data Table in the Appendices section.  The five tasks’ completion times were summed, recorded and named Total Tasks Time or TTT.  The relevant data and descriptive statistics are presented in tabular and graphical forms below.

Tasks Completion Times
The total time is the time that the subjects spent on PhotoFinder during the experiment.  TTT is the sum of times that the subjects spent on five tasks.

	Text, N = 10
	Total Time
	Task 1
	Task 2
	Task 3
	Task 4
	Task 5
	TTT

	Mean
	382.5
	38.4
	124.1
	68.4
	46.9
	61.8
	339.6

	Standard Deviation
	264.29
	37.06
	72.50
	66.58
	28.99
	53.14
	179.36


	Animated, N = 10
	Total Time
	Task 1
	Task 2
	Task 3
	Task 4
	Task 5
	TTT

	Mean
	257
	52.5
	96.3
	34.1
	34.6
	26.4
	243.9

	Standard Deviation
	92.63
	64.22
	60.29
	50.85
	21.59
	10.84
	104.84


	Integrated, N = 10
	Total Time
	Task 1
	Task 2
	Task 3
	Task 4
	Task 5
	TTT

	Mean
	262.8
	56.2
	81.7
	39.5
	33.6
	26.6
	237.6

	Standard Deviation
	100.23
	49.82
	54.48
	25.42
	23.78
	9.78
	94.40


 

The chart below (Figure 1) shows the comparison between the mean of each task completion time of the three groups (Text only, Animated images only, and Integrated interactive online help).
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Figure 1

The chart below (Figure 2) shows that mean TTT (Total Task Time) for the online help systems are: Text only 339.8 seconds; Animated images only 243.9 seconds; and Integrated interactive 237.6 seconds.  
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Figure 2

                

ANOVA, statistically analyzed data in tabular form below, shows that the difference among the mean TTTs is not statistically significant since F < F crit  (F = 1.88 < F crit = 3.35), with significance level α = 0.05.  Hence the null hypothesis cannot be rejected.

	TTT, ANOVA: Single Factor
	  
	  
	  
	  
	  

	SUMMARY
	  
	  
	  
	  
	  
	  

	Groups
	  
	Count
	  
	Sum
	Average
	Variance
	  
	  

	Text TTT
	  
	10
	  
	3396
	339.6
	32169.82
	  
	  

	Animated TTT
	  
	10
	  
	2439
	243.9
	10992.32
	  
	  

	Integrated TTT
	  
	10
	  
	2376
	237.6
	8911.82
	  
	  

	ANOVA
	  
	  
	  
	  
	  
	  

	Source of Variation
	SS
	  
	Df
	  
	MS
	  
	F
	P-value
	F crit

	Between Groups
	65340.6
	  
	2
	  
	32670.3
	  
	1.88
	0.17
	3.35

	Within Groups
	468665.7
	  
	27
	  
	17358
	  

	Total
	534006.3
	  
	29
	  
	  

	
	
	
	
	
	
	
	
	
	
	
	


To confirm ANOVA’s results, the t-test was also performed on three pairs of treatments; Text only and Animated images only, Animated images only and Integrated interactive, and Text only and Integrated interactive online helps.  Null hypothesis (Ho) is rejected when p < alpha, but 

Text only and Animated Images only online help:    p one-tail = 0.07 > alpha = 0.05 

Animated Images only and Integrated interactive online help:   p one-tail = 0.32 > alpha = 0.05  

Text only and Integrated interactive online help:      p one-tail = 0.13 > alpha = 0.05 

Therefore, the null hypothesis cannot be rejected.  (See Statistical data in Appendices.)

Since Figure 1 shows that there may be some statistically significant difference among each task performance time of the three treatments, ANOVAs (single factor analysis of variances) were used to analyze the performance times.  The results are: 

Task 1, F = 0.33 < F crit = 3.35

Task 2, F = 1.17 < F crit = 3.35

Task 3, F = 1.33 < F crit = 3.35

Task 4, F = 0.88 < F crit = 3.35

Task 5, F = 4.10 > F crit = 3.35 

The result of ANOVA (table below) on Task 5’s performance time shows statistically significant differences.  It implies that the null hypothesis can be rejected.  Therefore, our hypothesis is accepted, for Task 5 (Create a slide show of the photo’s in the Buildings collection.)  Integrated Interactive online help has the best performance time.  On the other hand, ANOVAs on Task 1, 2, 3 and 4 show no statistically significant differences.  (See Sheet1 worksheet in Statistical data.)

	Task 5 ANOVA: Single Factor
	
	
	
	
	

	SUMMARY
	
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	
	

	Text Only 
	10
	618
	61.80
	2823.51
	
	
	

	Animated Images Only
	10
	264
	26.40
	117.60
	
	
	

	Integrated Interactive
	10
	266
	26.60
	95.60
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	
	P-value
	F crit

	Between Groups
	8307.47
	2
	4153.73
	4.10
	
	0.03
	3.35

	Within Groups
	27330.40
	27
	1012.24
	
	
	
	

	Total
	35637.87
	29
	
	
	
	
	

	
	
	
	
	
	
	


            Subjective Questionnaires
Questions 1 to 4 are background questions.  Only questions 5 to13 used the scoring system of from 1 (least preferred) to 9 (most preferred).  Means and standard deviation are shown in tabular forms below.

	Text, N= 10
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Q11
	Q12
	Q13

	Mean
	5.3
	5.3
	6
	5.8
	6.7
	6.8
	6.2
	7.1
	5.6

	Standard Deviation
	2.45
	2.8
	2.45
	2.55
	1.67
	2.01
	2.89
	1.79
	2.05


	Animated, N = 10
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Q11
	Q12
	Q13

	Mean
	7.3
	7.9
	7.4
	7.3
	7.3
	6.6
	6.1
	7.1
	6.9

	Standard Deviation
	1.8
	1.4
	1.65
	1.77
	1.34
	1.84
	1.56
	0.88
	1.79


	Integrated, N = 10
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Q11
	Q12
	Q13

	Mean
	6.7
	6.4
	6.4
	6.4
	6.8
	6.8
	7
	7
	6.5

	Standard Deviation
	1.6
	2.1
	1.96
	1.84
	1.87
	1.93
	1.41
	1.15
	1.72


 

The chart below (Figure 3) shows the comparison between the mean of each score given by the subjects of the three treatment groups.  
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Figure 3

The chart below (Figure 4) shows mean total subjective scores with a 95% confidence interval (+ and – from the mean) for the online help systems are: Text only 58.4; Animated images only 63.9; and Integrated interactive 60.
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Figure 4

ANOVA, statistically analyzed data in tabular form below, shows that the difference among the means is not statistically significant since F < F crit  (F = 0.88 < F crit = 3.35), with significant level α = 0.05.  Hence the null hypothesis cannot be rejected.

	Mean Total Subjective Scores,  ANOVA: Single Factor


	SUMMARY
	 
	 
	 
	 
	 
	 

	Groups
	Count
	Sum
	Average
	Variance
	 
	 

	Text total score
	10
	548
	54.8
	379.29
	 
	 

	Animated total score
	10
	639
	63.9
	128.99
	 
	 

	Integrated total scores
	10
	600
	60
	188.89
	 
	 

	ANOVA
	  
	  
	  
	  
	 
	 

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	416.87
	2
	208.43
	0.90
	0.42
	3.35

	Within Groups
	6274.50
	27
	232.39
	 
	 
	 

	Total
	6691.37
	29
	 
	 
	 
	 


 

            ANOVA shows no statistical significance in any of the subjective questionnaire scores given by the three groups of subjects.  The 30 subjects included 16 males and 14 females.  They were distributed evenly among three treatments.  About 57% of the subjects (17 out of 30) considered themselves intermediate in computer experience level, seven out of 30 considered themselves as advanced computer experience level, four subjects were in the beginner level, and three subjects did not answer the question.  Nineteen subjects had English as their first language, nine did not, and two did not answer the question.  There were also short-answer questions, e.g., “What were the problems during the use of PhotoFinder?” and a request for “Other comments and or suggestions.”  These are included under Subjective Questionnaires in the Appendices.  

            Microsoft Excel 2000 was used to analyze the raw data. The whole workbook is presented as Statistical data in Appendices.
Discussion 

Task Performance
ANOVA shows no statistical significance among the three groups’ mean Total Task Time (TTT).  The t-test was used to analyze three pairs of mean TTT, i.e., Text only and Animated images only, Animated images only and Integrated interactive, and Text only and Integrated interactive.  No statistical significance was found from this method of measurement either.  Therefore, the null hypothesis could not be rejected.

The mean of each task of the three treatments was analyzed using ANOVA. The results show no statistically significant difference on Tasks 1, 2, 3 and 4. Only ANOVA on the mean of Task 5 shows a statistically significant difference. This supports the conclusion that the hypothesis can be accepted; Integrated Interactive online help has the best Task 5 performance time.

In discussions among the team members before the experiment started, it was observed that most of the time, as users, we ignored using any form of help until it was necessary.  We found some online help not helpful, e.g., the University of Maryland’s UNIX system online help.  After PhotoFinder’s demonstration from Mr. Kang, we all agreed that PhotoFinder is a reasonably simple program, well written and self-explanatory.  

All subjects were informed that the tester could not answer any question while the subjects performed the tasks.   During the experiment, only one subject read the whole online help document (Text only version) before he began to perform the tasks.  Many of the subjects guessed their way around, avoiding using the online help.    

Task 1 was designed to be the easiest task. The task is to search for a given photograph within the database collections.  Only a few of the subjects searched systematically, while the rest just randomly searched through the collections.  The least time any subject spent on this task was five seconds.  The statistics show that the subjects assigned to Text only online help spent the least mean time on this task compared to the other two groups. (See Figure1.) We cannot come up with any psychological reason why the subjects searched for the photograph the way they did. It could possibly be that some subjects glanced through the collections and gambled with their choices, since there was no harm done if they guessed wrong.

Task 2 was the most time consuming on average. The Text only group spent more time, 44.93 second on average, on this task than the two other groups. Many subjects did not use help until after they were frustrated by not being able to complete this task. We meant the design of the fifth task to be the hardest, but the second task turned out to be the hardest, based on the time consumed. It is agreed that it is a nice feature of PhotoFinder, but the terminology, "Annotate the picture," used in PhotoFinder and the tasks sheet is confusing even to native English speaking people. This was confusing to us also when we were revising the Text only online help. According to The Compact Oxford English Dictionary, Second Edition, 1991, Clarendon Press, Oxford,

annotate (verb) means, "to add notes to, furnish with notes (a literary work or author)", or "to add or to make notes.

Annotated (adjective) means "furnished with notes (by an editor)." 

Label (noun) means, "a narrow band or strip of linen, cloth, etc.," or "a small strip of paper or parchment attached to a document by way of supplement to the matter contained therein; hence, a supplementary note, comment, or clause, a codicil", or "a narrow strip of material attached to a document to carry the seal", or "a slip of paper, cardboard, metal, etc., attached or intended to be attached to an object and bearing its name, description, or destination," etc. 

Label (verb) means, "to affix a label to, mark with a label." 

We suggest the word "label" would be more appropriate for this task metaphor. 

The most interesting observation we found was during the performance of Task 3, "Delete the annotation from the Testudo picture in the Mascot collection." Many subjects did not use the delete button at the bottom of PhotoFinder's screen. During their trial and error effort, they still did not use the available online help. Many used the delete key on the keyboard instead. 

Tasks 4 and 5 were performed smoothly. Statistics show Task 5 consumed the least time on average. (See Figure 1, Appendices.) As stated above, ANOVA on the three groups' Task 5's means shows statistically significant differences. Hence, we can accept the hypothesis; Integrated Interactive online help has the best performance time on Task 5. 

 “When we collect data in an experiment, there are two general factors that influence the value of the observations, treatment effects and random effects,”[8]. Nonetheless, our subjects’ performance could have been influenced by many factors.  For example, the experiment conductors were present next to the subjects for timing the subjects’ task performance and the anxiety of trying to be the best (shortest time consuming in this case).

Also, due to the competitive nature of some people, some subjects probably avoided spending time on help in order to be the fastest among all subjects. One particular subject asked to see at the end whether his time was the shortest. Other anxiety could come from the subjects' embarrassment with using a computer (computer illiterate). One subject felt that she was "just plain not smart enough" to do the experiment. Peer pressure could also be one of the influencing factors. Two subjects came together and sat down to the experiment at about the same time. One finished first, while the other, who was still performing tasks, showed signs of giving up. Stereotype could be another influencing factor. The testers and the subjects were of both genders. On many occasions, the tester and the subject were of opposite genders. For example, we observed that when the tester was female and the subject was male, the subject seemed to want to do "short cuts" or find the tricky way to perform the task. One subject asked whether if he did something, would it crash the program. The female tester assured him that he could do what ever he thought appropriate to accomplish the task's assignment and also reminded him that the program had an online help feature that could help him do the tasks. This subject still continued to try his trick and it worked. This could possibly be that males assume that they are more computer literate then females and want to show off their knowledge and abilities with technology. Another example, when driving, most males do not stop to ask for directions even when they already lost. Could this be similar to when males use computers, i.e., that they don't want to use help? Is it a guy-thing? 

Subjective Comments
ANOVA also shows no statistical significance among the subjective scoring groups.  The scores were designed to be from 1 to 9 for question 5 to 13.  (See Subjective Questionnaire.)  A subject from the Text only group gave the lowest score of 1 to question 6, “Location of help.”  The Text only online help was presented to the subjects at the beginning of the PhotoFinder program, which may explain this low score.  The sum of average scores reveals the highest rating by the subjects of the Animated images only group.  This may possibly be due to that treatment showing how to do tasks through animation instead of requiring reading and following instructions as under the two other help systems.  If the subjects were exposed to all three treatments, they could have compared these three versions of online help systems (Within-group experiment) and chosen the one they most preferred.  Since this experiment was not designed to be “Within-group” the scores were rated by the subjects from what they saw with no other helps versions for comparison.  The subjects’ comments are worth noting.  They are listed below:

What were the problems during the use of PhotoFinder?
Text only online help
· I had a bit of trouble annotating. 

· Didn’t know how to do task#2.        

· Lots.  The slide show was the worst. The instruction was very confusing on help. 

· Only problem was that the help should be the most concise and easy to follow wording, so even a beginning computer user could comprehend it. 

· Deleting label. 

· The program shut down from a run time error. 

Animated images only online help
· Couldn’t delete label already there. 

· Help didn’t help solve problems. 

· Help did not help solve problems 

· In task 3, no mention was made of not being able to remove items you did not annotate.  Also the help screen was very small and difficult to see.  I would have preferred instruction written with the option to display visually. 

· Unclear directions. 

· Didn’t know how to do particular tasks. 

· Had to use help to find how to annotate picture of Testudo.  Everything else came naturally. 

Integrated interactive online help 

· No problems during the use of PhotoFinder. 

· Couldn’t delete annotation on Testudo.  Help did not solve the problem.  It didn’t do what it said it would do. 

· Was not very clear on how to do stuff. 

· I wasn’t sure about “annotate” vs. “caption”; got confused and used the wrong one. 

· No problems. 

· Annotating person’s name on the photo. 

· Some items (like the search mechanism) were unintuitive and slide show via the dragging method. 

· Delete: I was expecting a button not to press backspace.      

Did the help system tested help you complete the task?
Text only online help
· 3 subjects said the help facility helped them answer all 5 tasks. 

· 3 subjects said the help facility helped them answer some of the tasks. 

· 1 subject said the help system was unhelpful. 

· 3 subjects did not answer this question. 

Animated images only online help
· 4 subjects said the help facility was helpful for all 5 tasks. 

· 1 subject said the help facility was helpful for some of the tasks. 

· 1 subject said the help system was not helpful. 

· 4 subjects did not answer this question. 

Integrated interactive online help
· 3 subjects said the help facility was helpful for all 5 tasks. 

· 2 subjects said the help facility was helpful for some of the tasks. 

· 1 subject said the help facility was not helpful. 

· 4 subjects did not answer this question. 

If you answered, “Yes, some” or “No” to the previous question, what are the problems that help did not help?
Text only online help
· Confusion on initial annotation. 

· Help didn’t help solve problems.  Help says nothing about the problems that I had.  My test’s blegel [sic] info was more helpful.  It’s very brief; says nothing on how to add photos to the database. 

·   PhotoFinder didn’t describe terminology's used in the application.  The help window was too large, poorly position at the bottom of the screen, better to list steps instead of current paragraph form. 
Animated images only online help
· Couldn’t delete label. 

· 1, 2, 4 and 5 were intuitive so I did not use help.  3 required help, but it did not address the problem. 

Integrated interactive online help
· Just wasn’t sure of what I was doing irregardless [sic] of program.  I’m just plain inexperienced.        

· Delete was confusing. 

What were the problems with the use of help?
Text only online help
· None really 

· Confusing in some instruction. 

· But I think you should put the toolbar in a more common place, like up top, where people are most familiar with or on the side. 

Animate only online help
· Help moved quickly, hard to see. 

· In task 3, the annotation was made by a previous user.  I had to log in as that user to delete his/her annotation.  This was not discussed in help. 

· It’s in separate window.  So I had to switch between them.  The animation was too quick so it was hard to see how to do a task in some occasions. 

· None 

Integrated interactive online help
· No problem with the use of help. 

· Wasn’t clear, lots of boxes pointing all over the screen (should display one box at a time to make it more clear). 

· None. 

· N/A> 

· Determining which help went first (even though numbered you have to search around the screen as box 1, sometime is on the left, right, top, bottom, ….) 

· Hard to identify the order on help boxes. 

Other comments and/or suggestions.
Text only online help
· Nice program, interesting. 

· I think you should have a box like “Add caption”, where you have “Name,” because it is somewhat confusing to have to find the name and drag it for first time users.  But it actually may be okay for those that have gone through the program. 

· The menu should be at the top like other program.  The layout is not aesthetically pleasing; I’m still not clear on how to add a caption that I can see during the slide show.  Annotate and caption: are they the same or different for the purposes of the help menu?  The terminology should be consistent.  The pictures in UMD file are very pretty. 

· Good pictures, like the capability of the application like the slide show feature, legends are placed in too brightly colored background.  Like the send mail feature and how most tasks can be accomplished in single steps.        
Animated images only online help
· Help was easy to use.  I didn’t have to read anything. 

· Pretty good program. 

· Fun. 

· I like the animation, it really helped.  The wording of question 2 is kind of confusing.  I would say, “Add caption to the photo.”  The appearance of PhotoFinder, there might be other color combinations you can use to make this program look better. 

Integrated interactive online help
· The blocks in help was [sic] a little confusing to understand, I thought. 

· Fun 

· N/A 

· Nope 

· None 

In summary, subjects using the Text only online help complained about the terminology, wording and unclear instructions of the help. The help context should be listed step-by-step instead of as a paragraph of instructions. They also recommended that the help button be placed on top, as it is found in most programs. Some Animated Images only online help's subjects recommended slowing the animation. Some subjects in this group recommended having both text and images in the help. Some commented that the help is clear and easy to follow. The subjects using Integrated Interactive online help thought the instruction boxes were too big and blocked the screen. They felt it was hard to identify the order of the instruction boxes. The common comment from the subjects in the three groups was that the terminology used in Task 2 (annotate and caption) was confusing. This comment was not surprising to us, since we felt the same. From the testers' observations and note taking, 29 of 30 subjects used online help some time during the experiment, as stated by [11], training materials are often necessary. The most common part for which they looked for help was to accomplish Task 2. Overall, the majority of subjects liked the program and its features. 

Conclusion 

The purpose of this experiment was to observe and compare user performance and subjective satisfaction of three different help systems, Text only, Animated Images only, and Integrated Interactive. Performance time, error rates, and subjective satisfaction were measured in the experiment with 30 subjects. As previously noted in the discussion of the results, there was no statistically significant difference of user performance or subjective satisfaction between the Text only, Animated Images only, and Integrated Interactive systems of help. All three systems of help were for most of the time highly effective in guiding the user to perform a task, but no one system statistically proved to increase performance for all five tasks. Although many subjects provided positive feedback and complemented both the Animated Images only and Integrated Interactive help due to their graphical nature, the ANOVA tests show that there was no statistically significant difference of subjective satisfaction between the Text only, Animated Images only, and Integrated Interactive systems of help.

Impact For Practitioners

Past and recent studies have indicated that visually acute users would prefer a graphical based help system to a plain Text only version. Past studies have also indicated that these types of users could improve performance time to complete a certain task with the use of a visually based help system. This study, however, showed that in general neither the Animated Images only nor the graphical Integrated Interactive help significantly improved the performance to complete a task. From these findings, a practitioner may use any of the three types of help systems. However, the tasks that were used in this experiment were all relatively easy and straightforward. It is not known whether having tasks that are more complex would produce statistically significant results in favor of graphical based help systems over straight text driven. Help system designers may want to experiment with the completion of complex tasks, which are easier to represent graphically than textually.

Suggestions For Future Researchers

This study tested three types of online help with subjects that were for the most part college students between the ages 18 and 30 that had at least intermediate computer experience. Although the experiment did not find one help system that was advantageous for our subjects, future research may lie in finding certain types of help systems that are better suited for groups of users with similar characteristics. It is possible that the animated images help system is better suited for youngsters who may not have sufficient reading skills or for users who have a hard time reading text on the screen. Older users who have the necessary reading abilities may prefer a textual help instead of trying to figure out how to accomplish a task through an animated image. 

As mentioned above, this experiment used relatively simple and easy tasks. Since we were unable to prove our hypothesis, maybe conducting an experiment with more complex tasks could lead to possibilities of a statistically significant difference between the different help systems. 

Since our results show that the subjective satisfaction did not have a statistically significant difference, it may be a good idea to conduct a within subjects study for a better comparison by each of the subjects. 

Alternatively, the application designer could better define their targeted user group for the application and a more selective set of subjects could be identified. For example, if the application designer were targeting novice users, then only novice users would serve as subjects. 

Future research may also lie in how to effectively and efficiently combine features of various popular help systems into one, catering to many users with different preferences. Such a help system is needed for kiosks, where the software may be used by many types of people with differences in age, gender, ethnic backgrounds, as well as computer literacy. The help system for kiosk software needs to be simple yet sophisticated enough to help a user perform a task no matter their preferences or experience. Kiosks tend to pose special problems for help system implementations since most restrict the hardware devices provided for the user. For example, not all kiosks may have a keyboard for input or a mouse to move a cursor. The help designer may have to take these factors into account when designing the help system. 

Refined Theory

Our results revealed that the three treatments did not have statistically significant differences in user performance or subjective satisfaction. As a result, our hypothesis, which states that the average performance in the Integrated Interactive group will be statistically greater than the Text only and Animated Images only groups, was proven to be incorrect. Instead, the null hypothesis was proven. The results of this experiment could have possibly turned out differently and proven to have a statistically significant difference, if there were: 

· A larger subject sample size 

· More evenly distributed groups of subjects in computer experiences and age groups 

· Alternatively, a more refined group of subjects based on the user group target by the application designer. 

· A within subjects study (for a better comparison of subjective satisfaction) 

· More complex tasks 

However, with the given results from this experiment, the Integrated Interactive help did not provide improved performance over Text only help or Animated Images only help. The Integrated Interactive did not decrease learning curve over Text only help or Animated Images only help. The subjective preference of the Integrated Interactive help was not statistically significantly different than both the Text only help and the animated images help. ANOVA analysis only showed support for the hypothesis for Task 5, which is insufficient to prove the hypothesis. There was no statistically significant difference between the three types of help systems in terms of performance and subjective satisfaction. 
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