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ABSTRACT

We present a comparative study of the effectivenégatterns
and guidelines as aids to teaching web interadiegign. We
recruited two groups of novice designers and tatiggnin web
design from scratch using a popular authoring t¥éé used
two balanced sets of guidelines and patterns thassence
present the same advice in two different formatfterAthe
initial training, subjects learned about usabilgwd usability
principles with the help of one of these sets. ghaups then
engaged in two common activities that professiatedigners
must perform, that is designing and evaluating \siées. The
final design artefact that was delivered in alltdesvas a
working web site.

Here we present the quantitative results for theigephase of
this experiment. Evaluation of the designs was ootetl by
three independent evaluators, using defined metrics

We conclude that both patterns and guidelines kétp the
design of usable sites, however the advice predargimg our
patterns format had a greater impact on the nodéezgners!
performance than the same advice in our guideforesat.

Categories and Subject Descriptors
H.5.m [Information Interfaces &  Presentation]:
Miscellaneous.

General Terms
Design, Experimentation, Human Factors.

Keywords
Web Patterns, Web Guidelines, Web Design,
Usability Principles, Empirical Study.

1. INTRODUCTION

Guidelines are a traditional format for capturingpwledge and
experience and presenting advice about interactiesign.
Recently researchers in Human Computer Interactio@l)
have started comparing guidelines with patternsotter
emerging tool for capturing knowledge and expermenior
example, van Welie et al. [26] argue that the nmblem of
guidelines is that they do not state the contexthich they are
applied. Mahemoff & Johnston [17] suggest that glimgks can
be conflicting, whereas a pattern presents a swolutdy
demonstrating how conflicting forces in a desigm dae
resolved. Pemberton and Griffiths [20] also arguer f
advantages of design patterns in comparison toetines,
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suggesting that design patterns are presented gananical
form and provide much richer information than gliies.

Despite their claimed shortcomings, guidelines riarttze most
widely accepted form of presenting experience amukedge.
Their durability and endurance are remarkable. 9¢iel[19]
reports that general guidelines built 20 years agostill up to
70% valid and applicable, while 78% of guidelinesni the
early days of the web continue to be valid andvaaie

It may be argued that patterns and guidelines iangly two

different formats serving as practical tools tosem guidance
to designers and practitioners about how to buliel artifacts
[4]. Borchers [2] states that "# patterns are, akowll, a
didactic medium for human readers$. This work gbtsnto

compare patterns and guidelines as two alternatxmdts of
providing knowledge and experience to studentsngcts
novice designers.

Previous empirical work on patterns explores treafpatterns
in assisting designers to create applications v demains and
how patterns can benefit the design process byrggéng and
communicating ideas between the members of a déssign [4,
21]. Other research compares patterns and guidetiased on
the perceived usefulness of the designers thattheed [5, 27].

Our approach is to develop a balanced set of pattand
guidelines; experiment with them; and finally testeir
effectiveness by evaluating and rating the desigefacts
produced. This approach gives us a better asseswhehe
strengths and weaknesses of these competing foramatgheir
value in HCI education.

Section 2 reviews other empirical work on the esitn of
patterns and guidelines for HCI and their use iacléng
usability principles, while Section 3 presents theain
hypothesis. Section 4 describes the steps takeefining and
formulating a balanced set of patterns and guidslifor our
experimental purposes. Section 5 describes theriexpetal
procedure and the teaching approach. Section @isties the
results of the experiment and the greater impagiatierns on
our subject group, and finally Section 7 gives oancluding
comments.

2. EMPIRICAL WORK ON PATTERNS
AND GUIDELINES IN HCI

Several researchers used and propose patterns afl ao
teaching HCI principles and design concepts. BascH8],

having used patterns to teach two HCI design courses, suggests

that patterns can lead to above average retentiodesign
values, and concludes that patterns have greahfmitsince
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there are not just interesting as a topic, but atsful as a tool
and format to teach basic design principles. Seffaf]
considers patterns useful not only as a design balalso as a
learning resource part of an educational frameviorleffective
training and improving developers! skills in Hum@entered
Design. In particular, user interface design patierare
considered useful for teaching students to masteual/
information design, including screen layout andeiattion
design. Griffiths and Pemberton [12] used patteasis means
to teach the interaction design of software systeisee
different approaches were used: teaching aboutenpatt
teaching through patterns and discovering patteffihough
students had difficulties to discover and suggest patterns,
the authors report that existing patterns improthel level of
discussion within the design teams and that pattémiped
students to produce an improved final artefact; énmv they
also express the need to verify this impression mamaally.
Laakso et al. [16] used their teaching experiencénigfface
design courses to develop a collection of 25 usterface
patterns and pattern candidates. The authors répatrtinitial
designs have consistently improved and in somescése
students were producing high quality interface giesiin very
short time. Dearden, Finlay & colleagues, invesédathe use
of a pattern language as a tool to support padioiy design of
web-based systems [7, 8, 9], demonstrating thatatenm
language can benefit a participatory design appraaw can
help users generate artifacts in a prototype form.

Although quantitative empirical evidence about ttsefulness
of patterns in the domain of HCI is not extensi@g fecently
there have been a few studies examining the ugattérns in
real design activities and investigating the protdef applying
patterns in practical settings.

Chung et al. [4] evaluated the effectiveness ohgipatterns
with designers in developing applications in theeeging field
of ubiquitous computing. The designers were askedesign a
location-enhanced application. One group had adcessset of
patterns while the other did not. They concludedt th
experienced designers without patterns performetembéhan
novice designers with patterns, i.e. patterns aansobstitute
experience, but that experienced designers (althongt
familiar with this particular domain) performed tsst when
they had patterns available. Saponas et al. [2Hsiigated the
use of patterns in early design activities withigiesrs building
a digital home application. The participants wegkt sandomly
into two groups and were asked to perform the sdesgn
task. Only one group was given access to the s@atiérns
with the help of a tool within a web browser. Thiidy
suggests that team members were able to use thernsat
productively to generate new ideas and to exchaieggn
ideas with each other. Furthermore, the designdefatterns
group had a lower mean number of heuristic viotetithan the
control group, implying that the use of patternorpoted
higher quality design products. Cowley and Wesséh [
compared patterns and guidelines based on theooimf two
groups of students, one using guidelines and ther giatterns,
to investigate the usefulness of patterns as aydesd. Based
on initial analysis of the students! ratings ofitlmpinion about
patterns and guidelines, the authors concluded dbaigners
consider patterns useful for design and an effectand
efficient design aid. However, both patterns anddgjines
groups felt equally positive in their intention fosing them in
future projects. Val Biljon et al. [23] examinedettuse of
patterns and anti-patterns to teach HCI principdetsvo groups
of students. The authors provide statistical resufrom
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assessing the students, indicating that anti-petteran be
counter productive.

Our work can be regarded as a complementary apprtoaitie
ones described above. There are however,
differences:

1. We are assessing completed web pages and sitead st
a prototyping task, working with a widely acceptedbwe
design tool;

2. We use a balanced set of patterns and guidelimoeidmg
a balanced body of knowledge to the two groupss thu
allowing us to compare the effectiveness of theedfit
formats;

3. We engage the subjects into a realistic coursadpreer a
full semester of teaching.

3. HYPOTHESIS

The main purpose of our study is to assess thetafémess of
patterns and guidelines on the design habits oficeov
designers. We follow a matched subjects desigmlysig web
usability principles by means of either a set oftggas or an
equivalent set of guidelines. The dependent vazigbl the
scores of the students in a practical design f€sts our
hypothesis is:

H1: There is a difference between the performantasudents
taught usability principles using patterns, anddetis taught
using guidelines.

The null hypothesis is then that:

HO: There is no significant difference between pleeformance
of the students in the patterns and the guidetnesps.

4. BALANCING PATTERNS AND
GUIDELINES FOR THE EXPERIMENT

4.1 Patterns and guidelines for the study
Identifying a set of patterns and guidelines thatild be
implemented as an instructional tool for teachingsign
principles was critical to the success of our experit. The
following criteria were used for the selection:

1. Patterns and guidelines should be meaningful tfer
students, close to their technical level and expee, and
appropriate to their particular level of knowledge;

2. Patterns and guidelines should be easy to appsy web
site design using existing basic technical webgteskills.

Our patterns and guidelines are primarily deriveainf existing
sources: Koyani et al.!s collection [15] for guidels (hereafter
Koyanils guidelines) and two widely known patteamduages
[24, 25]. A quick review of the patterns that wensmlered for
our experiment revealed that many of the pattemshéese
sources did not meet our criteria. Current pattenmd pattern
languages [11, 24, 25] contain many patterns tha a
complicated and address complex and high level desgyres
(e.g. e-commerce, site genres, trust and credipilitc.).
Novice designers do not possess the necessary idathn
knowledge and experience to apply these patternsheir
design work, and such patterns deal with advanssades that
may only be clearly explored in large scale desigsks.
Similar observations can be made about the availabl
guidelines: although their complexity is somewhatér than
patterns, many are not suitable for a time limieegheriment
designed for a novice designer.

noticeable



Another problem with existing sets of patterns gnoitielines is
the lack of consistency between them. This canttoibated to
an existing gap between patterns and guidelinesthiir
approach to design: patterns are used mostly apauents to
build web sites while guidelines as small pieceprafcriptive
advice. Comparing, for example, the Koyani guidedirf15]
with the currently developed pattern languages $41,25], we
observed that only a small number of guidelinesidtde
directly mapped to the existing patterns. A patteometimes
contains advice that is spread across several guedel

Because of these difficulties, and in order to dvaomplicated
procedures of transforming patterns into guidelines
developing new patterns, with all the drawbackds #hach a
procedure would imply, we decided to form a bodyuséble
guidelines complying with our criteria and then sfamm them
into patterns, since it was easier to find guidedirthat were
addressing low level problems.

An additional complication in this experiment wase flact that
the work was conducted in a Greek University, hersiece
few HCI patterns are available in Greek, pattemsguidelines
written in English required translation into Greekmake them
accessible for the students.

4.2 Forming the sets
We followed a stepwise approach of defining theo$etatterns
and guidelines for our experiment.

Step 1:We initially collected all the patterns from theat
pattern languages that met our criteria. There wetemany.
However we made sure that every pattern that cbaldised
was included in the set. This set included onlyatmve name

as, 'simple patterg' that could be directly mapped to a single

guideline each. These patterns were then translatiedreek.

Step 2: We selected a set of guidelines from the Koyani

collection that was appropriate for our study. Ehesere
translated into Greek. The chosen set of Koyanilslgines
was transformed into a set of patterns using thedb that we
employed for this study. Some of the guidelinetevant to a
common design issue, were consolidated and formsitigie
pattern. We name patterns that correspond to ni@e one
guideline as compound patteri$s

Step 3:0nce the set of patterns was finalised, patterasew
transformed into guidelines. The patterns that veetiected in
step 1 were transformed into guidelines. For thet of the
patterns, since there were originated from guidslithe work
involved for the transformation was minimal.

We examined all the information and advice includteeach
pattern and the corresponding guideline (or guiasl) to verify
that equivalent information was being given.

4.3 Pattern format

We chose to present our patterns in a format tlmatidvmake
balancing guidelines and patterns easy since wesfvamed
guidelines to patterns. Also, the pattern formaiusth be simple
for the students to familiarize themselves with thattern
terminology, being introduced for the first time ttee idea of
patterns. The format is consistent with publishednits for
web design. We used mainly the formats from vani&\Vi@5]
and van Duyne et al. [24] pattern languages to streicour
patterns. Patterns were presented in the follovfangat: the

nameof the pattern; aictureas an example of its application; a

section describingvhenthe pattern is used; a shqmoblem
statemenfollowed by a detailed description of the probland
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the solutionto the problem and tHercesinvolved; thesolution
for the problem in a condensed statemetiter patternsthat
may be taken into account; and finaityore examplesof the
pattern.

Each pattern was formed by taking, to a great ¢xtea advice
and examples given in each guideline and presehtad in a
pattern format. The advantage of this approaclgoimection
with the format adopted for patterns and guidelingshat the
basic content, narrative and examples, of the ipetteand
guidelines are equivalent. The only exception te thle is the
examples section where, in some cases in the "m@an@@es$
section, more examples were included. This is @ @itinctive
feature of the pattern format and we followed tinélition of
presenting patterns. Also, since patterns sugdestuse of a
pattern language, in each pattern, wherever afgiican the
relative section, links to other related pattermsengiven.

The patterns that were used for the study were Isimp
However, developing and implementing simple pattedrsw a
parallel with the use of simple programming patseinspired
by the success of Object Oriented Design (OOD)epadt[10].
OOD patterns focus on advanced software designlgnsh
with a target audience mostly designers and are asgdin
advanced design courses. More recently, relatecanedsgl,
18] has been carried out into simple programmiritepas that
are being developed with intention to teach simple
programming principles to computer science studehitsa
similar way, we introduce simple design patternsteach
usability principles and web design issues to redesigners.

4.4 Guideline format

The format that guidelines were presented was adafifom
Koyanils guideline format [15]. Essentially, alletinformation
presented in the Koyani guidelines was includedce Tdrmat
consists of éheading-titlefor the guideline, thguidelineitself
followed by commentsxplaining why the guideline should be
used and in some cases how it should be appliet fiaally
examplesof the guidelines. The illustrations in the orjin
guideline depicting bad or good examples of wehgsswere
used. However, these examples were placed aftduliheet of
guidelines, at the end of the booklet, as a seixamples about
good design, each with the guideline title that temple
refers to.

4.5 Refining the sets

The patterns and guidelines evolved through twot tudies
[13, 14], and several reviews with evaluators axgeeenced
designers.

Some of the examples initially used for teaching event
successful in that they did not communicate the ritetd
message to the students. After an extensive sélarchgh the
Internet, focusing mainly on Greek sites, we weske @0 find
successful and illustrative examples. Subsequemtdy either
included them in our collection or replaced thepijmapriate
ones.

Some of the patterns names and guidelines titles aeanged
to improve the students* understanding. We alsedaddme
patterns/guidelines, and modified the focus of tha ways
that we believed would help students improve thagsign
habits. These patterns/guidelines dealt with sofmthe most
common mistakes that students made for example teith
alignment, fonts and font sizes, links and undeditext.
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Table 1. Categories, patterns and corresponding guideks

Category Pattern Name

Guideline Title

1. Home Page Link

1. Enable Access to the Homepage

Home page 2. Home Page Length

2. Limit Homepage Length

3 Consistent Important ltems

3. Place Importamh#t€onsistently

Page Layout & Design | 4. White Space

4. Use Moderate White Space

2]

. Item Alignment

5. Align Items on a Page

6. Users! Location 6. Provide Feedback on Usershtion
Navigation 7. Descriptive Tab Labels 7. Use Descriptive Tabdls
8. Repeated Menu 8. Repeat navigation at the batfdire page
Headings, Titles & 9. Nice Headings 9. Use Unique, Descriptive andtasjzed Headings
Labels 10. Page Titles 10. Provide Descriptive Page Titles
11. Consistent and Descriptive Linkg 11. Providkd where the user may need them
12. Match Link Names with Their Destination Pages
13. Ensure that Embedded Links are Descriptive
Links 14. Designate Used Links
12. Obvious Links - Consistent Linkg 15. Providen€istent Clickability Cues
16. Avoid Misleading Cues to Click
13. Clickable Images 17. Use Text for Links andtizble images
14. To-the-top Link 18. Allow users to go backhe top of the page
15. Consistency in Text 19. Ensure Visual Consiste
20. Format Common Items Consistently
21. Use at Least 12-Point Font
Text & Typography 22. Use Familiar Fonts
16. Visible Text 23. Use Black Text on Plain, HiGlontrast Backgrounds
17. Emphasizedext 24. Emphasize Importance in Text
18. Aligned Text 25. Use proper alignment for Text
19. Lists 26. Display Related Items in Lists
Lists 27. Introduce Each List

28. Format Lists to Ease Scanning
29.Capitalize First Letter of First Word in Lists

4.6 The final set of patterns and guidelines
for the study

The final set formulated for the experiment wasgd&delines
and 25 patterns. Some patterns/guidelines thatdcoat be
directly implemented in the experimental designtstesere
included in the sets since they were considereengiss$ for the
overall training of student subjects as novice gessis.

Table 1 depicts only the guidelines and the cooedmg
patterns that could be directly implemented anddusg the
students in the final design tasks (19 patterns @8d
guidelines). Column one identifies 7 broad categoofeadvice,

these beingHome page; Page layout and Design; Navigation;

Headings, Titles and Labels; Links; Text and Typpdy; and
Lists The second column gives the title for each pattenal
column three gives the title to the correspondinggline or
guidelines.

There were 15 'simple' patterns that could be mapmato
their equivalent 15 guidelines, 1 ‘compound’ pattethat
corresponded to 2 guidelines and finally 3 '‘compdyvatterns
that corresponded to sets of 4 guidelines each.

5. THE EXPERIMENTAL STUDY

5.1 Overview of the experiment

We recruited a group of students and taught theim design
from scratch using a widely used authoring tool.c©rihe
tutorials about web design finished, a pre-treatrieat was
used to split the subjects into two matched gro&ash group
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learned about usability and usability principlegngseither the
set of patterns or the set of guidelines. Afters tteéaching,
subjects engaged in two common activities profesdio
designers are involved, that is designing and ealg tasks.
More qualitative data was also collected througterinews

after completion of the task. This data will be n¢pd

elsewhere.

5.2 Subject groups

The participants for the study were students frbenfinal year
of Automation Department, TEI Piraeus, Greece. dilithem
had already completed three years of study, andvileee quite
skilful with the use of computers and familiar withternet
related activities, but had not previously studiezb design.

For the purposes of the experiment, a special eowas
scheduled for the first half of the spring seme&@06. The
course included twenty-five plus hours of lectuaiegl seminars
about Web Design including the use of FrontPagebility
design principles and evaluation techniques. Thessowas set
apart from any regular formal academic courses that
students were following, and had no affect on therks.

Forty five volunteer students enrolled for the c®urThree
groups, with fifteen students in each group, wemned and
tutorial sessions about web design techniques of turs
duration twice in a week were conducted. Throughthe
course, several small assignments enabled the ratude
practice the techniques presented by the lessaighttaEvery
student was assigned to one computer, working gfindri own.
We ensured that all students received sufficierihiing through



practice by completing, to a great extent, allgssients during
the tutorials.

5.3 Teaching approach

Tutorials were conducted by the first author, wigléechnical
assistant was present at all times to help withhrteal
problems and the use of equipment (network, projestreen,
etc.).

The tutorials introduced the use of tools and temirissues
about web design. One of the tutorials was abouteiges
usability principles and evaluation of web siteisTtutorial
was delivered before the pre-treatment test.

During the tutorials, we intentionally presented gmacticed a
certain number of design principles and designeissusing
traditional teaching techniques without employirgfterns or
guidelines. That was deemed to be appropriate Becate
wanted students to advance with web design andvtida
making elementary usability mistakes. We made dhet
students had time to practice and adopt these lesgn
practices found on all contemporary sites.

Apart from these design principles that were deédeto all
students, the tutor would not directly suggest gowlity or
usability issues or how to make
appearance of a web page since that would diréatérfere
with quality and usability issues of web design hwithe
individual student. Avoiding presenting advice agdod
practices about web design was a rule that waglgtfollowed
during the tutorials, since advice and good prastievere
supposed to be delivered only during the patteudéines
lectures.

5.4 Pre-treatment tests

Once the initial tutorials finished, a pre-treatmeassignment
was given to the students that required the desfignsmall but
complete site. For simplicity, and in order to allstudents to
focus on major design issues rather than compleigagonal
schemes, the site was one level deep requiring @méy main
navigation menu. Each page of the web site wasdbasea
fixed width template. This assignment was used @#erion to
split the students into two balanced groups witfards to their
design ability and skills.

Based on their performance of the pre-treatment, tes
categorized the students into 4 groups: adequated,gvery
good and excellent. After that, using a stratifs&mpling, we
divided the students into 2 balanced groups. Is tidy, one
group was equivalent to the other with regardshtrtability
and knowledge about web design. For the final érpart one
group would be exposed to usability issues usirttepes and
the other one using guidelines.

5.5 Teaching patterns and guidelines

The set of 35 guidelines and the equivalent s@bgatterns, as
discussed in Section 4, were presented to twordiftegroups.
The students were given a booklet of 33 pagesdalusng the
lecture and to study afterwards. The time spenbt@icthe set
of guidelines and the equivalent set of patterns ®&zhours.
The guidelines/patterns tutorial was given by agependent
lecturer while the first author of this paper wagiry as an
observer. The duties of the observer were to make the
lecturer did not favour patterns or guidelines émanake sure
that every pre-planned aspect of the teaching peoaceas
covered.

improvements to the
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Finally, a revision test was given to the studeimtsprder to
elicit at least a minimum degree of study and coimgmnsion
from the students. A two-page form, with a fulltlisf the
pattern names or guidelines titles that were ptesem the
class, was given to each student at the end oftutozials.
Students were asked to study patterns/guidelines then
describe, in their own words, the most essentialaiitidal idea
that was incorporated within each pattern/guideliftee forms
were delivered, duly completed, either electrotjcat by hand
before the beginning of the design tests.

5.6 Details of design test

Out of the initial 45 students taking part in theperiment 39
participated in the design test: 19 in the pattgmmp and 20
in the guidelines group. There were three desighgessions,
lasting 2 hours each. During the sessions, one hecrerer was
present to assist with questions and problems shadents
faced during the task, taking notes while obsergitoglents and
helping with the smooth process of the experiment.

To limit the possibilities of one student affectioginfluencing
another, computers and positions of the studente vpee-
arranged so that a student could only view his sanmeen. In
that way, students were designing using their odeas and
inspiration.

The test was asking students to design a smallest deep
web site about a small company hosting and creatwiy sites

for its customers. The site contained five pages and students

were required to work and design only the threeepagf the
site; the rest of the two pages were included geoto make
the site conceptually complete and to oblige stuglemprovide
a more realistic navigation within the site. Eacly® of the site
was based on a three-column fixed width page layout

Furthermore in order to compare similar sites, #&mcvoid
evaluating pages with different text and graphiesutting in
dissimilar design approaches and formatting, thetesd, text,
and photos/images were provided for each page.ufbeof a
template and the partial model, although restrictithe
creativity of students, supported more consistergiuations
based on defined metrics. The metrics focussed sability
issues that patterns and guidelines dealt with.

A separate instructions sheet was given to eachestudhe
inclusion of specific content together with the tiostions
given to the students invoked the use of patteaidédjnes
presented during the tutorials, and allowed us &asure the
impact patterns/guidelines had on their design yctsd

Students had to format text, pictures, specify tagout,
identify and indicate links, provide a navigatiocheme using
interactive buttons, and in general design accgrdim the
instructions and the requirements given. In bsaidents were
expected to design as best as they could in ool@éave the
best possible presentation of the company on thernet,
taking into account the purpose and the type ofcthrapany,
using the usability principles they have learnedirdy the
tutorials.

Students were advised not to use any other matgueait from
that provided already in the site, unless they detnhpelled to.
Each student had access to a small directory eongacertain
small images, arrows, bullets small gif files, etc.

Students were free to use their booklet of patteansl
guidelines during the tasks. Also, they were alldwe ask any
question about the use of tools or how to do aertiaings in
case they had difficulties or they couldn!t rememtter right
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procedure. We wanted students to design what theigiened
and imagined and not to be affected by lack tecnic
knowledge.

5.7 Scoring of the students

The evaluation of the subjects* designs was coeduby
independent evaluators, using a predetermined fsetetrics.
Each metric corresponds to one of the patterns (dued
matched guideline or guidelines) that were preskente the
students. This set of metrics measures the degreith they
followed design principles and advice given by
patterns/guidelines used in the tutorial. Someurfroetrics are
broken down into sub-components, or sub-metricgrder to
make the task of scoring easier for the evaluators.

Table 2. Example of a metric

Metric Name: N5_HoPaLink

Is there a home link on every page? Do they uséothe as a
link to home page? Or probably any appropriate l&ake.g.
"Home$)

Protocol
Review all pages and check if there is a home dinkevery
page. The Home Page itself should count as orteegbages.

Scores

If a link to the Home page exists in every pageaecal; in 2
pages score=2; in any 1 page score=1; Otherwisee=s@o
Max Score=4.

Each metric was accompanied by a small explanatieimgy
details regarding scoring and how the evaluatoulshproceed
using the metric. Table 2 depicts one metric wita specific
instructions for pattern "Home page Link$ and thaetahed
guideline "Enable Access to the Homepage$.

Each metric score contributes equally to the sooirethe
student. A score from 0 to 9 shows the conformityd a
application of the patterns/guidelines to the sker some
metrics, a different scale was used in order tdifaie the work
of the evaluators. However, at the end all sco®wonverted
to scores in 0-9 scale.

Three independent evaluators (academics with wetigae
experience) were used to view and assess the ssidetes

according to the predefined set of metrics. Eacliuator spent
on average 55 minutes for each site to make anuatah

based on the set of metrics; however the actuak tim

administer the whole evaluation process was muatdo Most
of the times the evaluator worked better if he pdigll the

sites together working just on one only metric @othparing

each page with another one.

The default web page browser on the student!s PE€ M&
Internet Explorer v.6.0.2. An Internet Explorer ewg based
type browser (Slim Browser V4.06) with multi tab @tionality
was used by the evaluators. Tabs allow the usevigw
multiple web pages in the same window and to swhietween
the web pages with ease and comfort without thel teeepen a
new browser window. The evaluators could affordbpen all
the pages of the site at the same time or to logdricular
page from all students on the same unique browsetow. In
that way previewing, checking, and comparing webssand
pages was straight forward and evaluation was gdkiss time.

After the collection of the scores there was aeawevof the
scores with all the members of the team and somesethat
were found on the scores were corrected.
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6. RESULTS OF THE DESIGN TEST

6.1 Analysis of the evaluation scores

Using the quantitative measures of the three et@isiawe

statistically analyzed the performance of the twmugs.

Students were assessed using the metrics in 7 retfiffe
dimensions-components of good design practice: Hpage;

Page layout and Design; Navigation; Headings, Fitéend

Labels; Links; Text and Typography; Lists.

Table 3. Average percentage scores of students

[}
) 5 -® >
g |25 & | 68 %5
o Snl o £4| 2 |l &
[0} J4 0| o T | € X5 0
E |35 3 | 843 | Rg -
2|89 2 =8 =
'_
Guidelineg 59.8 81 67|9 5.1 50.8 855 494
Patterns 664 850 815 79.1 64.3 864 39.8
Difference 6.6 3. 13.6 14|0 135 9 97

Table 3 shows the differences between the calallaterage
scores of the students, in the two groups, for ediche seven
measured categories. The average scores are giweana
average percentage score, where 100 denotes thimumaxhat
could be achieved for the category. Evidently stgslen the
patterns groups performed better overall. Theirrexavere
higher in six out of the seven categories; in tiveké& category
the guidelines group scored better.

The main purpose of the experiment was to assess th
effectiveness of patterns and guidelines on theggddwabits of
novice designers. To address this question we c@ gEores
from the 2 groups reflecting the application of hibty
principles that were conveyed using the two formats
(treatments). The dependent variable is the scofeshe
students. The null hypothesis, as described ini@e&t is that
there is no difference in the performance of thaups.

An independent samples t-test (2-tailed) was coteduto test
the hypothesis. The patterns group (M=128.97, SDAE)
performed better than the guidelines group (M=146.2
SD=13.66), T(37) =2.317, P=0.0261. Since the coBtR-
value is less than 0.05, we can reject the nullobygsis in
favour of the alternative and accept that there avasatistically
significant difference between the two groups iplging the
advice, knowledge and experience conveyed by pattand
guidelines.

The combined scores of the three judges (average $or the

particular metric), were used for this analysistuatly, there

were few differences in the scores of the evalsatand a t-test
performed for each individual judge produces simiisults,

i.e. the null hypothesis is rejected.

6.2 Subjective and objectives metrics

Our metrics can be classified as beolgectiveor subjective

Objective metrics, for example, are those measurting

application of guidelines like "Provide descriptipage titles$,
"Allow users to go back to the top of the page$epRat
navigation at the bottom of the page$, etc. Forabjective

metrics all evaluators should be able to give thmes scores.
Subjective metrics are those that produce a scegperdling, to
a certain extent, on the judgement of each evalu8tijective
metrics provide a measure of the application fadglines like



"Use Moderate White Space$, "Provide Feedback onsUser 8.

Location$, "Emphasize Importance$, etc.

We used the subjective metrics to produce a separat

comparison of the performance between the two groofp
students.

Employing an independent samples t-test (2-tailibd) patterns
group (M= 56.89, SD=14.82) was better than the ginds
group (M=47.61, SD=9.88), T(37) =2.313, P=0.0264.

The computed P-value is less than 0.05, indicatirag there
was a statistically significant difference betwélea two groups
in favour of the patterns group.

7. SUMMARY AND FURTHER WORK

We conducted an extensive study in teaching welydasgith
the help of patterns and guidelines. We developed t
equivalent sets of web patterns and web guidefioesovice
users. We also developed suitable teaching matesisgdbon
the sets and used them in two pilot studies and roa@m
experimental study. The teaching material and the of
patterns and guidelines were adapted from exigtatgerns and
guidelines. The teaching material can be usedrio the basis
for teaching design principles and usability to icevdesigners.

Both sets were simple enough for the students ttenstand
and, what was more important the students had #enmand
the technical knowledge to fully employ them in@rtb design
a real web site in electronic form using FrontPagée
performance of the students in the patterns groap better
than that in the guidelines group, in all but omgegory, and
the overall scores of the students in the pattgmosip was
better that the students in the guidelines grouqe difference
in the overall scores was statistically significant

The comparison was based on the ratings of threpemdent
evaluators who used the predefined set of metdosotmpare
the designs. What is more important is that a corspamade
using only the subjective metrics shows that théepas group
performed also significantly better.

All the statistical analysis of the quantitativetalahat was
performed through t-tests and all results indi¢hte the use of
patterns can lead to better performance for nodesigners
than the use of guidelines and that patterns cae asstronger
impact, provided they address design issues ctoteetlevel of
experience of the students.

Future analysis of the available data could aldce tinto

account the scores of the students in the prestgsriment, so
that a comparison between high performing and lerfgpming

students can be made. At the same time, analysithef
qualitative data that we have collected throughstjaenaires
and interviews, during the experiment, will compésrh our
quantitative analysis and will shed more light intbe

effectiveness of patterns and guidelines for nodiesigners.

We could also look into the effect of compound amahple
patterns on the design habits of students. Fidstation is that
the impact of compound patterns is less significanggesting
that compound patterns are close to the cognitiaédtion of
novice designers, that is they offer too much kmage and
advice that probably do not create a clear pictfrall the
usability issues involved.
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