Comparing patterns and guidelines in web design
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Guidelines and patterns are two tools for capturing knowledge and experience. These tools are used for presenting advice to designers. Traditionally, design knowledge and experience, is conveyed in the form of guidelines. Patterns, after being successful with the programming community, have attracted the interest of researchers and practitioners in Human Computer Interaction. In this paper, we present an empirical investigation into comparing guidelines and patterns for web design using two groups of novice designers. We trained our subjects with two different teaching approaches: a pattern based approach and a guideline based approach. From our preliminary results, there is some evidence to suggest that patterns have had a positive effect on the novices’ design habits.
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1. Introduction

It is widely accepted that design knowledge and experience contribute significantly to the design of more usable systems. Guidelines are a traditional format for capturing knowledge and experience and presenting advice about interaction design. In recent years, there has been a growing interest in design patterns as an effective way of capturing and communicating design knowledge. A pattern describes a successful solution to a design problem within a certain context [1].
In this study we attempt to provide a direct comparison of the designs produced by two groups of novice designers, one using a set of patterns and the other a set of guidelines. For the purpose of the experiment, two equivalent sets of patterns and guidelines presenting the same advice and design experience were formulated. The groups were then trained in one or the other formulated materials. The comparison is based on the scores of the final design products given by two recruited evaluators, and provides an objective assessment of the usefulness of patterns in the design of web pages. The design product that the evaluators assessed were fully developed web pages.
The structure of this paper is as follows. In the next section, we present the concepts of patterns and guidelines and highlight their differences. We also briefly describe how patterns have been used to teach interaction design concepts. In section 3, we describe the previous empirical studies in this area in order to explore the use of guidelines and patterns and how they affect the web design process. In section 4, we present the overall process and setting of our experiment, followed by the preliminary results and the discussion. In the final section, we present our conclusions so far and the plan of future analysis and future work.
2. Guidelines versus Patterns
Patterns are different from guidelines in a number of ways [2]: First, guidelines focus mostly on small detailed issues of design, while patterns provide more generic design guidance. Second, patterns are generative. They help designers create solutions by providing much richer information than guidelines. Third, patterns provide links to other patterns helping designers address both high level design issues and low level problems.

Several authors highlight the advantages and strengths of patterns over guidelines and suggest that a pattern based design will lead to better designed products. However, there has been little empirical evidence of their practical use in design projects [2-4]. The advantages and benefits that a pattern based approach can offer to the design process and to what degree it contributes to the quality of the final product are not clear.

This study examines patterns that address interaction design issues in order to shed some light in the ongoing debate about the advantages of patterns over guidelines. Dearden and Finlay [4] define interaction design patterns as patterns where “a problem is stated in the domain of human interaction issues and the solution is stated in terms of suggested perceivable interaction behaviour”.

We can distinguish between two categories of interaction patterns: pure interface design patterns and web design patterns. Several patterns and pattern languages about interface design have been developed [1, 5-7], however, with the exponential growth of the internet, the focus and interest of the HCI community has shifted towards web design patterns. A number of books [8, 9] have been published containing patterns for web design interface, and several web sites [10-13] present patterns and pattern languages.

Patterns have been used not only to document experience and knowledge, but also as a teaching aid to introduce design concepts and good design practices to students. Here, we briefly have a look at studies and examples of teaching interaction design patterns.
Borchers [14] acknowledges the educational power of patterns and states that “… patterns are, above all, a didactic medium for human readers”. The same author [15], having used patterns to teach two HCI design courses, suggests that patterns can lead to above average retention of design values, and concludes that patterns have great potential since there are not just interesting as a topic, but also useful as a tool and format to teach basic HCI design principles.

Seffah [16] considers patterns useful not only as a design tool, but also as a learning resource part of an educational framework for effective training and improving developers’ skills in Human Centered Design. In particular, user interface design patterns are considered useful for teaching students to master visual information design, including screen layout and interaction design.

Griffiths and Pemberton [17] used patterns as a means to teach the interaction design of software systems. Three different approaches were used: teaching about patterns, teaching through patterns and discovering patterns. Although students had difficulties to discover and suggest new patterns, the authors report that existing patterns improved the level of discussion within the design teams and that patterns helped students to produce an improved final artefact; however they also express the need to verify this impression more formally.

Laakso et al. [18] used their teaching experience of interface design courses to develop a collection of 25 user interface patterns and pattern candidates. Some of these patterns were adapted from existing patterns for their own needs. The authors point out that initial designs have consistently improved and in some cases the students were producing high quality interface designs in very short time. 

Our approach to this study is closely related to using patterns as a didactic tool, although our main interest is to compare patterns and guidelines as a tool of capturing knowledge and experience. In particular, we are interested in investigating whether a pattern based design is better than a guideline based design for designers. However such a comparison is not easy and presents several difficulties: for example, how can anyone tell that any observed difference in the design is due to patterns or guidelines? Design supremacy could be easily attributed to the designer’s previous experience, mastery of tools, skills and personal creativity. This rationale led us to employ students, as novice web designers and teach them web design from scratch. By choosing students as novice designers, we try to eliminate any affect of experience and knowledge a designer might have acquired from his previous practice in designing. While our experiment examines and compares the efficacy of knowledge transfer between patterns and guidelines, it also gives an indication on the effectiveness of patterns and guidelines in designing web sites for novices. 
3. Literature Review of Empirical Studies Involving Guidelines and Patterns 
Although the potential of patterns and patterns languages has been widely promoted, there has been little empirical evidence about pattern use and the benefits that patterns offer to design. Only recently, research has been directed towards examining the use of patterns in real design settings and investigating the problems of applying patterns in practice. 

A group of researchers explored the use of a pattern language as a tool to support participatory design of web-based systems [19, 20]. In these studies it was demonstrated that a pattern language can benefit a participatory design approach and can help users generate artifacts in a prototype form.

Chung et al. [2] evaluated the effectiveness of using patterns in the emerging field of ubiquitous computing. The experiment was conducted with two groups of designers. One group had access to a set of patterns, while the other didn’t have any treatment. The group with access to patterns expressed positive opinions about them, and felt that patterns helped them with the design and could also be of help with their future work, although no firm conclusion could be drawn with regards to differences between these two groups of designers. Nevertheless, there were some results of this study indicating that experienced designers without patterns performed better than novice designers with patterns, and that between expert designers those who used patterns were rated higher than those without.
Another study, that of Wesson and Cowley [21], used two approaches to evaluate an e-commerce site. One approach employed Nielsen's guidelines [22], while the other used patterns from the van Duyne pattern language [8]. The study revealed several advantages of the use of guidelines as an evaluation tool. Guidelines proved to be short and easy to use although they do not provide assistance in the evaluation of the quality of the design. It was also suggested that patterns are more difficult to use, they do not map well to the user's cognitive model, and that a thorough understanding of patterns is necessary before they could be used. 

Our own observations [23, 24], based on a small pilot study, seem to confirm these findings. We noticed that: guidelines are easier to teach and easier for students to understand them than patterns; links between patterns need further attention and extra effort is required in order to be appreciated; the names of patterns and guidelines carry a significant weight while guideline names, being small prescriptive sentences, sometimes do not convey any meaning and are obscure; examples presented with patterns and guidelines are probably the part that grasp the attention and interest of students. We also observed that students had difficulties to use only pen and paper to express their ideas, and also that is difficult for an evaluator to judge prototypes, if these are not evolved in some form of interactive and high detailed prototype. We have made full use of these observations in order to improve the design of the follow up experiment which is under discussion in this paper.
Cowley and Wesson [25] compared patterns and guidelines, using the impressions and opinions of two groups of students, one using guidelines and the other patterns. Based on the students’ ratings about patterns and guidelines the authors conclude that patterns are considered useful for design and an effective and efficient design aid, although both groups feel equally positive in their intention for using them in future projects.
4. The Report on the Experiment
4.1 The Experimental Setting

We compared patterns and guidelines using a structured between groups experiment. Students pursuing an undergraduate degree in Automation at the TEI of Piraeus, Athens, Greece were recruited for our experiment. A course about Web Design, Usability principles, Patterns and Guidelines was designed and formulated specifically for the experiment. The duration of the course was 25 hours and was completed in a period of 2 months. Students were promised a certificate of participation and prizes for the best efforts.
The experiment was designed so that participants could actually work and produce web sites. During the first part of the course, students became familiar with the most common tools of FrontPage 2003, and learned several technical issues about web design. We made sure that during these lectures and tutorials, any reference to good practices or usability was delivered to all classes, and at the same time it was intentionally avoided to advise individuals or groups, in order not to affect a particular student or group of students.
After that, with students having acquired all the necessary web design skills, a pre-treatment test was given. The task of the test consisted of designing a 7 page web site about a corporate company presenting mainly general information and other business details. The site was static and included all the features that would make web pages ready to be published. The students delivered the site fully developed in electronic form. Based on their performance in the test, a stratified sampling was employed to divide the students into two groups. In this way, one group was equivalent to the other with regards to their ability, skills and knowledge about web design.  
The second part of our web design included teaching the two groups of students separately to design better and more usable web sites using two teaching approaches: One approach made use of patterns while the other used guidelines.
For the purpose of the experiment two balanced sets of patterns and guidelines, presenting the same advice and experience about web design, were formed. We selected a set of guidelines from Koyani et al. [26]. All the guidelines in this set were relevant to the level of tutorials and to the tasks and assignments students were familiar with. These guidelines, and all the design principles and advice about good design that contained, were transformed into patterns. The pattern format consisted of: the name of the pattern, an example depicting use of the pattern, a brief “use when” section describing the context that the pattern can be applied, the statement of the problem, the solution to the problem, other patterns that could be taken into account, and finally more examples of the pattern. The main criterion used to select and present a particular pattern was that the pattern should be appropriate to the level of knowledge students reached, simple enough for the students to comprehend it, and most important, students should posses the technical knowledge to use it and apply it in a real web site. Following the same practice, a small number of patterns taken from Van Duyne [8] and Van Welie [10] pattern languages, that were also applicable to our experiment, were selected and added to our set of patterns used in the experiment.
From the prepared set of patterns an equivalent set of guidelines was formed using the following format: Title of the guideline and the guideline, in more detail, followed by a comment about the use of guideline. For each guideline an example was included; however all the examples were included at the end of the booklet as a separate section. A caption indicated the guideline that the example was related to. The total amount of advice presented in the sets of patterns and guidelines was equivalent. The two sets contained 35 guidelines and 25 patterns. Simple patterns corresponded to only one guideline, while other patterns corresponded to two or more guidelines. In general, the resulted set of patterns and guidelines were concise and in compact form and could easily be delivered in two lectures of 4 hours duration in total. Students were given a booklet to study and to use for the rest of the experiment. 
For the third and final part of the experiment, students were required to complete tasks of design and evaluation. Analyzing all the data is still in progress and up to now we only have some initial results of the design test.

4.2 Details of the Design Test
Thirty nine students participated in the design test: 19 in the patterns group and 20 in the guidelines group. The design session lasted 2 hours. Students were asked to design 3 web pages of a web site about a small company creating and hosting web sites for customers. Three more dummy pages, with no real content, were included to the site in order to make the site conceptually complete and to make navigation within the site more realistic. Each page was based on a template, and the text and images were already allocated in the right page. 
Detailed instructions were given to all students about their task. The students had to format text, pictures, specify the layout, identify and format links, provide a navigation scheme using interactive buttons, etc. It was made clear that they should design as best as they could, in order to have a high quality presentation of the company on the internet, taking into account the purpose and the type of the company, and employing the usability principles they have learned through patterns or guidelines. Students were advised not to use any other material apart from that provided already in the site, unless they felt necessary to do so. All of them had access to a directory in their computers with small images, arrows, and bullets that are essential for web design. The final artifact was a web site that contained fully developed web pages and although students, due to time constraints, were instructed not to work on the dummy pages included in the assignment, the site was complete and could be published on the internet. Students were free to use their booklet of patterns and guidelines during the assignment. 

4.3 Metrics used for scoring 
Two independent evaluators, academics with many years of web design experience, were employed to view and score all the sites. In order to facilitate previewing of the pages, an Internet Explorer based browser with multi-tab functionality was used. The judges gave marks to each student according to a predefined set of 18 metrics. These metrics were agreed and compiled beforehand. The metrics were appropriate to the task that students performed, relevant to the teaching material covered in the tutorials and related to a specific pattern/guideline. Each metric was addressing specific web design issues in one of the following categories-dimensions of usability: Home Page, Navigation, Links, Page Layout & Design, Headings and Titles, Text & Typography, and Lists.
A metric was accompanied by an explanation and detailed instructions of how the judge should proceed and use the metric to assess the students. The specified set of metrics measures the performance of the students, which is the extent to which they followed design principles and advice given by the set of patterns and guidelines. For each metric a scale from 0-9 was used, and all metrics contributed equally to the total score of the student. 

After the collection of the scores, there was a review of the scores with the evaluators and the rest team members and a small number of errors discovered in the scores were duly corrected. The results of the 2 judges are discussed below. 
5. Preliminary Results and Discussion
Using the quantitative measures of the two evaluators, we statistically analyzed the performance of the two groups. Twenty students from the patterns and nineteen from the guidelines group completed the design task. Students were assessed using 18 different metrics that measure 5 different dimensions-components of good design practice: Home page, Navigation, Links, Page Layout & Design, Headings and Titles, Text & Typography, and Lists.
The main purpose of the experiment was to find any difference between the two groups in applying the principles conveyed by patterns and guidelines. An independent samples t-test was conducted to evaluate the impact of patterns and guideline on student’s scores.
The null hypothesis tested was: there is no significant difference between the performance of students using patterns and those using guidelines. Table 1 depicts the results obtained using the t-test.
	Group Statistics

	group
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Patterns
	19
	109.9421
	22.74641
	5.21838

	Guidelines
	20
	95.9550
	16.30871
	3.64674


	Independent Samples Test 
t-test for Equality of Means

	t
	df
	P-value. 
(2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	2.216
	37
	.0329
	13.98711
	6.31274
	1.19627
	26.77794


Table 1. Results of the t-test

Since the computed P-value is less than 0.05, we can reject the null hypothesis in favour of the alternative and accept that there was a statistically significant difference between the two groups in applying the advice, knowledge and experience conveyed by patterns and guidelines. 
The combined scores of the two judges (average score for the particular metric), were used for this analysis. Actually, there were no big differences in the scores of the evaluators, and a t-test performed for each individual judge produces similar results, i.e. the null hypothesis is rejected.
6. Conclusions and Future Work

We have conducted an extensive study in teaching web design with the help of patterns and guidelines. A more detailed analysis of our collected data will be reported later, but the indications are that the overall scores of the students in the patterns group were statistically significantly better than the students in the patterns group. The comparison was based on the ratings of two independent evaluators that used 18 metrics to compare the designs. 
These preliminary results indicate that the use of patterns can lead to better performance of students than the use of guidelines. A further and more comprehensive statistical analysis of the quantitative data is required in order to gain a clear understanding of the issues involved in using patterns and guidelines. A further breakdown in the 5 dimensions mentioned in section 4.3 is possible and useful.  The analysis could also take into account and the scores of the students in the pre-test experiment, so that a comparison between high performing and low performing students can be made. We shall also investigate the effect that complex and simple patterns have on the students.
At the same time, analysis of the qualitative data that we have collected through questionnaires and interviews, during the experiment, will complement our quantitative analysis and will shed more light into the effectiveness of patterns and guidelines for novice designers.
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