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1. SUMMARY

Computer Aided Learning (CAL) provides the answer to tomorrows problems when
teaching large numbers of students, especially in Higher Education where student
numbers can reach 160 per module. The Internet will be the easiest way to reach this
audience, and in the near future will be used for online assessment.

The objective of this project is to produce a number of World-Wide-Web pages to
assist in the teaching of first year undergraduates at Loughborough University
studying Engineering Mechanics, a compulsory module for reading Mechanical
Engineering. The project looks at the use of HTML/Java/CGl in web pages,
development of WWW pages for use on the Loughborough Server, methods of
Interactive Tutorials and Implementation.

The page layout for the site has the appearance of HTML Forms but actually uses
HTML Tables. This affect is used to create a Contents Bar on the left of the screen
containing links to the following sections.

* Interactive Tutorials. Over 200 multiple-choice questions split into 16 Statics
and 21 Dynamics sections, covering all topics of the syllabus. Created using the
CASTLE toolkit, they use the CASTLE marking engine to generate user feedback.

*  Worked Examples

» Past Exam Papers Online past papers have been created in Adobe Acrobat
format, which requires Acrobat Reader to view (available free from
http://www.adobe.com/prodindex/acrobat/readstep)atwll computers at
Loughborough University have Acrobat Reader installed.

* Reading Lists Reading lists for the module have hyperlinks to the library OPAC
database, where availability of books can be checked instantly.

* Related Web Links Hyperlinks to related web material.

* Feedback form Online feedback form using CGI to email results to web master.

The project is being tested on a development seff@nww-student.lboro.ac.uk/~mcrjk/

until the end of the 97/98 academic year. The final position
(http://www.Iboro.ac.uk/faculty/eng/engtlsc/Eng_Mech/index hinvill be on the Engineering

Teaching and Learning Support Centre (TLSC) web site. The site is best viewed with
Internet Explorer 3.0 or Netscape 3.0/4.0. Netscape 2.02 should be avoided because
the use of Symbols is not supported.

Plans for the site include feedback to the tutor, keyword question matching and
Hyperlinks connecting the tutorial feedback to example questions with fully explained
solutions.
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2. INTRODUCTION

2.1. Computer Aided Learning

Workload on lecturers in Higher Education is escalating rapidly because student
numbers are increasing without a match in resources. Computer Aided Learning
offers additional tools in the lecturer's armoury to supplement traditional methods.
The wide scale use of the World Wide Web now offers a medium that can easily
reach large numbers of people at relatively low cost. With campus wide networks and
computers available for students, computer aided learning systems can be
implemented in a relatively short time scale to a large audience.

The aim of the project is to design and implement a number of WWW (World Wide
Web) pages for®lyear Undergraduates studying Engineering Mechanics.

Engineering Mechanics is a compulsory module in part A for a Mechanical
Engineering degree at Loughborough University. Student numbers for the module are
in the range of 150 to 160.

It is hoped that introducing a Computer Web Based Learning Package will bring the
following benefits:

1. Immediate feedback. Students do not have to wait until periods on their
timetable to discover whether answers are correct or incorrect.

2. Reduced contact time between Tutor and StudentFeedback could reduce the
time required with the tutor, or provide the tutor with extra time for more effective
teaching.

3. Personalised Learning The user can work through the topic at his/her own pace,
identifying areas that require more work.

4. Distance Learning. With a web based CAL package, studying could take place
at any time and at any place around the world.

5. Assessment.Online coursework tests could assess the student, and would require
no marking from the lecturer.

2.2. Previous Work

This pilot project arose from a final year project last year for the Thermodynamics
Module. This provided an insight into CAL on the Internet and some of the learning
tools it could provide. This project was analysed and its ideas were worked upon to
form the basis of the Engineering Mechanics Web Site.
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2.3. Why the Internet?

Is the Internet the best medium for a CAL package? Below are some of the
advantages and disadvantages of using the Internet and HagveLmeans of
delivery.

Advantages

* Information on the Internet is updated instantly if changes are made to the CAL
package on the Web Serfelf a stand alone package was used, upgrade disks
would have to be distributed and installed on each PC on campus.

* No installation is required on the users PC if Internet connections already exist.

* ltis the quickest and cheapest way to implement a CAL package over the
computer network at Loughborough.

Disadvantages

 Difficult to achieve a standard layout of a WWW page that looks identical on all
Web Browser

» Download time of WWW pages can be slow during peak use. Caused by a
combination of old, slow computers in the computer labs and a congested
Network.

«  WWW pages on the Internet are not just available to everyone in Loughborough
University, but to everyone in the world so security must be taken into
consideration, especially if CGl scrip&re used. Does the CAL package need to
be restricted to Loughborough students only?

2.4. Project Goals

The final goal of the project is to produce an interactive CAL web site to be online
before the end of the academic year. The time scale of the project does not
accommodate for the design of complex features (e.g. databases) and entering content
for the site. A compromise of the two would have to be achieved.

Y HTML (Hyper Text Mark-up Language). Basic code for a WWW page.

2 Web servers are ordinary computers that are connected to the network that store the web site.

3 Web browsers are programs used to ‘surf’ the Internet. They display HTML pages from the web
server onto any computer with Internet Access. e.g. Netscape

“ CGl scripts are executable programs stored on the web server that HTML pages can call upon to carry
out complex tasks. e.g. databases

Robert Kay 3 April 1998
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3. WWW FUNDAMENTALS

3.1. Web Browsers

As explained in the Conference PapAppendix A), Web Bowsers are sed to

display WWW pages. Two mairBrowsers are useglobaly, Microsoftinternet

Explorer (MSIE) and Netcape. Newer versions of &wser are released almost gye
sixmonths. The most current versions are Netscape 4.04 8Hel4D. These two
Browsers interpret the same WWWgean different vays, which makes it difficult to
design a page that looks identical on both.

At Loughboraugh, the Web Bowsers used in the computer labs are Netscape 2.02 and
MSIE 3.02.

3.2. Web Servers

Web Servers hold the WWW ges for a web site. &y computer can be converted to

a Serveby installing Web Server Software. The best Server software is commercial,
however simple servers can $-up on computers with permanénternet

connections using freewareograms such as Microsoft's Penstb Web Server.
Available fromhttp://www.eu.microsoft.com/msdownload/ieplatform/pws/pws.htm

When desigmg webpages, the gerating system of the Seer (eg Win 95, Un)

must be taken into consideration. The Uniugrgieb server perates on a Unix

system. This differs to a Windows 8gstemby allowing case sensitive file names.
For example, “inde..htm” is different to “hdex.htm”. If a web site is desigd on a
Windows 95system with the aim of operating on a Unix Server, it is good practise to
use lower case letters for all file names.

3.3.  HTML (Hyper Text Mark-up Language)

A WWW page is a text file containotpHTML tags that the browser interprets and
displays. HTML tags control thealyout of the page with features such as tables,
paragraphs, heaus, tet fonts and formattetext eg,Bold, Italics, supscrit €tc.
HTML tags are written in-between tlsgmbols“<.. HTML tag.. >" and

“</[.. endof HTML tag.. >,

An example of HIML code is showmelow, and a Web Brosers intepretation of
this, is displged in figure 1.

<html >

<head >

<titte >HTML codex< ftitle >

</head >

<body >

<hl>Test Page< /hl >

Robert kay 4 April 1998
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<p>HTML can display text in < strong >Bold< /strong >, < enPpltalics< /em>,
<sub >Subscript<  /sub >,

<sup >Superscript<  /sup >, etc< /p >

</body >

</html >

El HTHML code - Microzolt Internet Exploner
Fie Edt Miew (o Favoste: Help

e 2 0 [ 6 @6 & &

Fafees Slep Hefiesh  Heene Sesch Favonles  Piind
|| Adkess [T My DocumentshIN|_WORK!Final Vear Piosectihini_cods. b

Test Page

HIML can display text i Bold, Mtalics, Subscript Superscnpl et

Figure 1 — Rcture of HTML page created from the above code

Images are repsented on gageby the code:

<img align="middle" src="http://www.example.com/tutorials/images/pic.gif">

The SRC is the location of file stored on the web server. Thibecaither an
absolute position, as shown above, or more conyrendative position.In the
above gample the rative SRC for the image, if the WIL page were stored in the
folder “tutorials”, would besrc="images/pic.gif’ . The advantage of ugj
relative addresses for all links is thatytiveould still work if the web pges were
transferred to different positions on the web serVeabsolute address were used,
each link must be cinged to r@resent thenew file location.

A disadvantge of HTML is that text is dispkged in a similar output to a word
processor and therefore, mathematsyahbols and egations aréhard to replicate.

HTML pages can be created ngidifferenttypes of software, described in the
Conference PapefAppendix A This project will be created using FrontPage 98, the
latest WYSIWYG (What You Seés What You Gg editor from Microsoft.

3.4. Images
Two forms of image files are used in wadige degn, GIF andJPEG. Each file
format has its own advéages and disadvantages but gemer@iF is used for

graphics with oty a few colours and medium quslIPEG for photographitnage&.

Images for the Engineerimfdecharcs Web site will be created using Adobe
PhotoShop 4.0.
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3.5. JavalJavaScript

Java and JavaScript are not the same the same progmusodmbut both can be
applied to web pages in addition to ML. They are used to increadeetvisual
impact of pges with flashig and scrollig text etc., or displamessges when certain
features are activatdyy the mouse curs.

3.6. CGI (Common Gateway Interface)

CGl is a standard way of running programs from a WeleserCGI prgrams are

used to generate gas dynamically, interact with online wehtabaes, or perform

tasks when online HTML forms are submitted. The HTML tag for such a form could
be.

<FORM METHOD="POST"” ACTION="/cgi-bin/myprog™>

To activate a CGI program, a reader sends a’iit causese Webserver to use
CGl to run a program. The senmasses input from the réer to the prgram and
output from the program back to the reader. CGI acts gstaway” between the
server and the pgoam cale.

The pogram runby CGI can be ay type of ecutable file on the seger platbrm and
can be written inLanguages C, C++, Perl, Unix shell scripts, Fortran,nyr @her
compiled or interpred language.

Below shows a diagrammatic representation of communication betweeseWeh
CGl program andeade?.

1. Browser sends URL 2. Server uses CGl
of CGI program to run program
— 5
i 3. Program
Wﬂﬂmﬂmm runs
\/ ¢
Browser Web Server CGI Program
5. Server passes HTML 4. Program passes
or other output back to output back to the
Browser server

Figure 2 - Diagram showing conmunication between browser, sarer and CGI program
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Disadvantages of CGI programs are that they can cause security problems if poorly
written. A “hacker® can break into a program and execute other files stored on the
web server. Steps can be taken to avoid such problems, but the risk does exist.

3.7. CGlIl Feasibility

CGl is used to make interactive web features, and could be used to produce interactive
tutorials. Therefore, a feasibility to determine if CGI could be used on the University
Web server was undertaken.

It was found the University does have a special CGI direCtryheir Web server at
http://www.lboro.ac.uk/cgi-bin. However, access to this directory is restricted
because of the security risks described above, and students are not allowed to create
CGlI programs for use on the University Web server.

A solution would be for the Mechanical Engineering Department to set-up their own
Web Server with CGI directory, which could hold all Departmental Web pages. This
would increase the service for the department with such features like tutorial question
databanks and mathematical calculation programs.

® URL. Unique address of a WWW page, e.qg. http://www.lboro.ac.uk/

® “Hacker”. Term for computer programmer who breaks into programs in an attempt to cause damage.
CGI Directory. Special directory on web server that has read and executable properties and is often

called “cgi-bin”.
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4. CONCEPT DESIGN

4.1. Web Site Content

This web site supports thexgineerng Mechanics module so the contents were
designed specifichl to suit the needs of the module.was decided lecture notes
would not be included in the web site at this stagmEaise the module is taught from
thecourse tet°. This provides the main core of lecture notes that need not be
repeded in the web site.

Features listed as useful to students that the web site will aim to support are:

» Tutorial questions, possipwith feedback.

* Example questions, similar to the tutorial questions with full solutions.

» Past exam papers, podgilwith solutions, or hints to the answers.

* Reading lists. Useful books relevant to tharse and where #dy can be found
» Links to relerant material on #lntemet

4.2. Page Layout

4.2.1. Basic Design

The Conferencpaper inAppendix Adescribes how thgagedesign arose, andhy it
was created usg HTML Tables instead of Frames.

Using FrontPage 98, table cells were teddor the Contents Bar and main page
titles. The left side cells weggven a blue colour. The aim was to make a basie pa
that all other pages could be based upon (a Templapendix Bshows thedyout

of cell borders in FrontPage 98, which are invisible when ajisglin a Web

Browser.

4.2.2. Contents Bar

The Contents bar provides links to all sections in the Web site, but the design is
critical to achige a pofessional, but not formal look. A simple Contents bar can be
achieved witthyperlinks’, using the HML code: -

<a href="tutorials/tutorial_index.htm">Tutorial Questions</a>

A Browser would translate this and shéwutorial Question that when clicked
would open the page “tutorial_index.htm”. This design is simple but looks plain and
uninspiring. The best Contents bars on the Web argrissusing image maps.

8 Hyperlinks. Text thatwhen clicked, open a meWeb page. Genergltesignatedby blue underlined
text.
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Image maps are HML code that mark out hotspatections on an image that act as
hyperlinks.

A Contents bar image must first be ¢egh in this case using Adobe Photoshop 4.0.
The degyn is critical br the look of the web page and must contain the required
sections: -

e Tutorial Questions
* Worked Examples
* FurtherReading

» Past &am papers
* Links

* Feedback

Appendix Cshows three designs, each having their own look.

Contents bar A has a plain formal ggearance. This is achieveyg small text in

Arial font gyle. The appearance of this was too small when vidwedWeb

Browser, particulaly if the computer screen had a large screen resolution, eg on a 17”
monitor compared to a stdard 14”.

Contents bar Bused the same background but the font was modified in attempt to
bring the tat out of the page. Adding a shadow to the teeated this affect and it
improved the appearance but it still appeared too plain for the aveigigeesn

Contents bar Cuses bgger, botler and a different font called Fresnel, available from
thelnternef. This look was preferrely students. On a largsereen resolution the
picture is still ge catching and the Iger text provides an increased surface area for
the hotspots which in turn makes the igation of the site easier.

Contents bar C was chosen for th@fidesign.

® Hotspot Tem for a designated aaevithin an image.
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4.3. Online Documents

4.3.1. PDF

PDF files are beipincreasigly used to disg@ly online documents over the World
Wide Web.

PDF is a file fomat used to ngresent a dcument in a mamer indepedent of the
application software, hdware, and operatg system used to create it. Each page in a
document ray contain ay combination of tet, graphics, and images irdavice- ad
resolution-independent format. Hence, the document will appear identicay on a
computer regardless of welolrser and operatingystem used.

A PDF document &y also contain information possiblelgnn an electronic
representation, such as pegrtext links. In addition to a document, a PDF file tans
information about the file such as Title, Subject, Authaywords, and dates created
andmodified.

PDF files are created with commercial software, Adobe Acrokeltdge or
Distiller. Files are vewed usig Adobe Acrdat Reader 3.0, which ivailable free
from thelnternet atttp://www.adobe.com/prodindex/acrobat/redagshtni.

4.3.2. Online Past Papers

Past examination papers will take the form of online dwrus on the Web site. PDF
is not the oty method of producing online documents. Documents can beagkspl

as normal welpages usig HTML, and as Word Processed files. Theadages and
disadvantages are discussetbw.

HTML Documents are dispfad well in a Web Broger. Word processing
features such asxesearch, cpy andpaste can be condted. Dbcuments caibe
printed, but Igout will depend on Browser caglration. Different Browsers do
not view an HML page in the same miaer.

PDF Acrobat Reader 3.0 is required to vieacdments (aailable at no
cost). The dginal layout is preerved and can be printed to desa replica offie
original document. Word processg featuressch as t&t search, cpy andpaste
can be conducted. Acrobat Reader 3.0 is installed on all computers at
Loughboraigh (Macintosf® and PC).

19 Macintosh. Microcmputerwith a different, inompatible hadware systm to PC.
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Word Documents  The correct version of Microsoft Word is required to view the
files. In Loughborough at least four versions currently exist, Word 6.0, Word 95,
Word 97 and Word for Macintosh. Obviously with such inconsistencies word
documents are not suitable for the Web. They also contain risks to'fmacro
viruses.

PDF provides the best solution to displaying Past Papers on the Web site.

Past examination papers in PDF format can be created using two methods.
1. Scanned from the original paper copy
2. Converted to PDF from a word processed electronic copy

Scanned documents are effectively electronic photocopies, but PDFs converted from
electronic Word Processed documents are replicas of the printed document that can be
interrogated with word processing features such as text search.

To produce the best results PDF files should be converted from electronic word-
processed documents. However, if large volumes of paper documents need to be
converted to PDF then scanning is the quickest and cheapest way, providing word
processing features on the document are not required.

4.4. Interactive Tutorials

4.4.1. Requirements

Tutorial questions are currently typed on paper. Students then calculate the answers
in their own time and bring the solution to a tutorial session where they are discussed.

To replicate this procedure on the Web, the following process is required:

Display Tutorial questions.

Provide a means of answer questions.

Mark the answers.

Display feedback showing correct and incorrect answers.

PwpPE

This process may look simple, but to replicate it on the Web almost certainly requires
a CGl program. The problem at this stage is that even if a CGI program were
developed it would not be online until a web server with CGI access became
available. Other solutions had to be found.

' Macro. Series of Word commands and instructions that group together as a single command to
accomplish tasks automatically.
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4.4.2. Question Types

Input to ay web page is made thugh HTML form featuresgch as drop down

boxes, text area b@s and radio buttons. Problems ari$emmarkng the inputby
compariry it to a reference value. The easiest questions to mark are multiple choice
answers so tlse are usu#y developed first.

4.4.3. JavaScript Examples

Without the use of Cl; creating interactive tutorials would be restricted to usavg
or JavaScript. Examples of these have been created for multiple choice questions by
the Computing Studies department.

UsingJavaScript a simple message can be dyguldo the screen in response to the
reader selecting an answer from a drop down f&xample questions of thigpe
were created and are shownAippendix D and carbe seen at
http://www.|boro.ac.uk/facty/eng/Eng T SC/Eng Mech/tutorials/old/tut2_1.htm

TheJavaScript code shown below, is situated in thé/HTpagebelow the fead>
section but beforéhe <baly> section.

<script language="JavaScript"><!-- start of script
function ans(obj,correct){
if(obj.selectedIndex==correct)
alert("Correct.....congratulations!");
else
alert("Wrong. Please try again."); }
<!I-- end of script --></script>

This function takes two values, theeuresponse and correct resgarfrom a
multiple choice drop down box. AR statement compares the two valuesohlif
equal displgs a correct mesga, else an incorrect megea The mesges are
displayed in dert boxes.

An example of HML code from a multiple-choice drop down box is shown below.

<select name="tutl_1" size="1" onchange="ans(this,3);">
<option selected value="Choose a value.....">Choose a
value.....</option>
<option value="100">100</option>
<option value="110">110</option>
<option value="120">120</option>
<option value="130">130</option>

</select>

Five choices are shown but the computeogecses them as selection 0, 1, 2, 3 and 4.
The default selection is value B8y selectng an answer (“ochange”), theJavaScript
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function is activated and the nber of the chosen kection (storedhe field “this”), is
compared to the correct choic®'

This method for interactive tutorials was not used in the finagdedJniversities and
software companies have been developing similar projects foy years that
provide better alternatives.h@se arealuated in the né section.

4.4.4. CAL Software on the World Wide Wed

The Flible Learnng Initiative (FU) at Laughboraigh Universiy encarrages course
tutors to implement Computer Aided Assessment packages that are felt to be
appropriate to thetieaching.Links to CAA packages on the WWW are found at the
FLI web sité Summarised below are some lug projects available onetinternet.

Question Mark - http://www.gmark.com/home.html

This commercial software offers online assessment tests and is one of the most
advanced software packages availabteffers several different questidyppes such
as multiple choice, text input, numeric input, hotspots, matching/ranking sk
fill-in-the-blanks. The FLis developing this software for futureeuin

Loughboraugh University. To use @stion Mark licenselsave to be boaght for each
computer. This is expensive and will previmplemenation campus wide.

MedWeb, Birmingham University- http://medveb.bham.ac.uk/http/caa/index.html
The MedWeb seer can generate an assessmgat@se based uporugstions either
in one of the MCQ databkas or using questions submitted via email or fill-out forms
directly from the web. Questions are automatically markkerevapproprige and a
spreadsheet cde generated and sent to the question set owner cowgtairiull
recordof attempts made at answering the questions. No kgetd HTML or CGI

is needed to submit questions.

TML and NetQuest, Bristol University -http://www.ilrt.bris.ac.uk/mru/netquest/tml/
The NetQuesproject is develowig TML (Tutorial Mark-up Language), a suerset of
HTML, enabling tutors and students to create setsuetjons for selbr course
assessment with automatic magkend user authentication.

TML software distribution is frég available in the form of a@ Perl script.
However, a dedicated cgi-bin diregtpand a consierable kowledge of CGI would
be required.

WebMark , South Bank Universitigttp:/pisces.sbu.aok/BE/SUDPMW3/webmark.htl

WebMark is a CGPerl application that will create a Perl script to set and mark a
multiple choice questionnaire.h& questions and specimen answers, proviged
completirg an online form, are dispfed on the web.

When the student has completed this form and submitted their answers, the script
compares the student response against the sample answers and returns the students

2 Matching/ranking lists. Usedor True/False, YENo questns or for arranigyg itemsin a required
order.
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score. Currefy this only supports TrdEalse questiotypes and requires aielin
directay.

DIADS/TRIAD S, University of Derby

TRAIDS (Tripartitelnteractive Assessment DeliyeSystem) harnesses the full
multimedia capabilities of Authorware Professidfiahd provides a vg wide
selection of questiontydes together withign-on, results calculation and filing
procedures for a vaaty of run mode% This supports the largesthge of question
types in a WWW assessmengare. The FIL atLoughborowgh are developigan
authoring shell that could be usieglthe Universiy.

WebCT - http://homebrew.cs.ubc.ca/webct/

WebCT is commercial software tool that facilitates the creation of sophisticated
World Wide Web-based educational environméaytson-technical user$t can be
used to create entire online courses, or to lsirppblish materials that supplement
existing courses.

WebCT can be downloaded free tosel®p a teaching aid, but to publish the site for
students, licences must be boughhplementing WebCT throughoubughborough
would be cody.

Top Class- http://www.wbtsystems.com/

TopClass Server provides a powerful virtual classroom environment to manage all
aspects of caent and class nmagement and to deliver afible learnng

environment built entirglon the @en, non-prorietay sandards oftie Web.

This is a vey powerful commercial packe.

CASTLE Project, Leicester University http://www.le.ac.uk/cc/ltg/castle/
CASTLE (Computer ASsisted Teacdkiand LEarmg) provides fred¢y available tools
for creatirg online multi-media assessments quyckhd easy. It requires no prior
knowledge of HML, CGI or otherscripting or mak-up language.

Self Assessment tests are credigdubmittirg questions to an online form v
then generates a test. Testssaneed to a local web server.

Students complete the test then submit it to the QA&SMmarkirg ergine where
answers and feedback are provided.

The CASTLE project is in the first phase of its development, providing feedback to
the reaer orly. Phase two hopes to indeionline couse assessment and student
progress monitoring.

The CASILE project was chosen to citeathe Egineerng Medanics tutorial pages
because it prodies a quick solution with no requiredduedge of G5l. The
CASTLE CQ scripts are stored at Leicester, so interactive tutorials can becprbd
at no cost frommy location with access to thaternet.

13 Autharware Professinal. CommerciaCAL Sotware
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5. FINAL DESIGN

5.1. Overview

This section describes how each parthefEngineeringMecharcs was desiged and
creded. When developing thepages it was important tomember thee useful
guidelines.

Quick download time

Aestheticdly pleasing

Clear Content

Professional and @ginal apearance

PowppE

A compromise alays exists between the hewn use of colourful images and quick
download time. When creagnmages it is important to consider the size because
these are alays the lagest component to download on a Welge.

5.2.  Web Site Structure

The whole lBgineerng Medanics Web site contains over a hundred files so the
folder (or directoy) structuré® must have a cledayout so future wrk canbe eadiy
conducted. Some files on the site will be usgall pages, such as the contents bar,
while others will oty appear in individual sections. Files must be ayedrin section
order to prgent confusion. fie sections forlie Web site are: -

e Tutorial Questions
* Worked Example

* Reading Lists

* Past Papers

* Links

* Feedback

The first pagef a Web site is called the Home page. This is a genetabméng
page to the site and dams links to all other sections. Home pages often contain
useful relateahews, in this caseews relating to the ii§jineerng Mechanics module
such as Coursewodeadlines andxam dates.

The site map for thproject is shown iA\ppendix E.

1 Eolder StructureLocationof files stored on a Hard Drive or Web Server.
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5.3. Page Layout

5.3.1. Contents Bar

The degyn of the Contents Bar was ddeil insection 4.2.2 TUTORIAL
and was cread using Adobe PhotoShop 4.0 with the QUESTIONS
sequence siwn below.

WORKED
Step 1Create new imge with the width equal to the EXAMPLES

cell width (148 pixels).

Step 2Paint the imge the identical colour used in the READING
Web page cell (Red 0;

Green 0; Blue 160).
FPAST
PAPERS

Step 3Add lens flare Ighting effect.
Step 4lnsert text for section names. Font Fresnelolour
yellow, size 20 point.
Step 5Select tat and insert shadow.
.
LINKS

The image was saved as a JPEGgena the “images”
folder. Using FrontPage 98 the image was placed in the ¢
and an image map was ctea with Hotspots for each
section title. Figure 4 shows the Contents bawed in
FrontPage 98 with the Hotspotgreseredby rectangles.

FEEDBACK

Figure 2- Contets Bar
showing Hotspot areas

5.3.2. Main Page Title

The top left and topght cells of the pge layout will accommodate the main g&a
title. The desired affect of the page is to blend the Contents bar into the g&in pa
section.

Appendix Fshows pictures at each steplaf tlesign process.

Step 1. Create an image. Width equals full pagegté (634 pxels). Heght equals

cell heaght (167 pxels). Colour a section of the image an identical
colour o  the Contents bar and thersawidth. Add lens flare effect.

Step 2. Paint the mght hand section a fdiyellow.

Step 3. To blend the two columns, paint a green section over the blue/white join.
Add lighting effect to give 3D effect.

Step 4. Add the tet “Engineering Mebanics”. Font “Times New Roman”.

Step 5. Add final touches. Random Engineering Mechanics terms in small font.
Diagram taken from tutorial questions.

Step 6. Along the blue/white join split the image into two (148 pixels from left) and
save the images as two differdREG images.

When the two imges are added to the top two table cells in tige tayout, the join
becomes invisible givg the effect of just asgle image.

Robert Kay 16 April 1998



WWW Engineering Mechanics Teaching Aid Final Design

5.3.3. Section Titles

The section titles use the font “Trebuchet MS” which was given a 3D effect using the
lighting effects filter and a shadow. The image was then saved in JPEG format.
Figure 4 shows the result.

Tutorial Questions

Figure 2 — Section Title of Tutorial Questions

5.3.4. Animated GIF

The Computer Aided Learning animated GIF displayed on the Home page was
automatically created using the Web site “MediaBuilder Animated Banner Maker” at
http://www.mediabuilder.com/abm.html

5.3.5. Page Template

Once the images were added it was updated as the new template file. The pages for
each section were created using this template, guaranteeing an identical layout.

5.4. Navigation

Navigation around a web site is important because it help the reader use the web site
quickly and efficiently. The contents bar gives direct access to each section, but once
there, a Home page link was required. Instead of including a Home page link on the
contents bar, two buttons were added to each page.

1. Home page hyperlink

2. Back. A button replicating the back feature on a Web Browser.

Button Design
The button was designed using an Adobe Photoshop 4.0 extension called

PhotoButton. Once the button was designed, a shadow was added and finally logos
were placed on the buttons to represent their functions (see figure 5 below).

© O @

Figure 2 — Creation of the Navigation Buttons

The images were saved in GIF format and added to the section pages.
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Thehyperlink adled to the Back image was the followiJavaScript code.
JavaScript:onClick=history.go(-1)
This acts as Blyperlink to the last record in the Browsers Higtlist.

The homepge button used a simple relative link to the main index.htge pa
“.Jlindex.htm”.

Hyperlinks

It is common practise to providigyperlinks to eaclsection of the web site located at
the bottom of each web page. €jlact in the same ay as the Hotspots on the
Contents Bar andsa the same “fative” URL’s. Shown below is howhey appear

on the web page.

Home / Tutorials/ Examples/ Reading Lists Past papersLinks/ Feedback

5.5.  Online Tutorial Questio ns

5.5.1. Overview

The self assesgent tutorial section is the most useful section of thgiraering
Mechanics Web Site. Considerable work was made in this area in the attempt to
achieve a useful prodt that students could start ngibebre the enaf the acaemic
year.

The process for making a tutorial page is as follows: -

Step 1. Select tutorial questions suitable for the web.
Step 2. Produce a hard gy of each tutorial page.

Step 3. Create the diagrams fdwd tutorial questions and convert them té-G
format.

Step 4. Prepare the questions in the CA&Tquestion format using Word
Processor.

Step 5. Create a Tutorial web page with the CAETtoolkit.
Step 6. Modify the pages using the CABE toolkit

Step 7. Edit each page to add guideline instructions and thugllarough
Universty logo.

5.5.2. Selecting Suitable Tutorial Questions

The tutorial questions for thengineerng Mecanics Web Site have been seéet
from two floppy disks that accompg the course text”. These disks provide questions
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on each section in the book. Tutorial pages were made for all sections taught in the
module, 16 Statics sections and 21 Dynamics sections.

Not all questions on the disks were suitable for the web. When choosing questions for
a section, the easier questions were often omitted and questions requiring explanations
were also not included. Some questions contained feedback once answered.

Approximately 5 to 10 questions were chosen from each section.

5.5.3. Producing a Hard Copy

Despite being in the computer age, it was still necessary to produce a paper copy of
the tutorial tests for each section. Paper records were kept of questions, diagrams and
feedback because text could not be copied and pasted from the DOS programs that
contained the questions.

5.5.4. Creating Question Diagrams

Most questions had associated diagrams which were simple, using few colours and
standard shapes. It was found the drawings could be sketched quickly in Microsoft
PowerPoint rather than using a more accurate CAD system. PowerPoint files were
made containing all the diagrams for each section and were saved with names,
tut2_1.ppt, tut2_4.ppt, etc

Once the diagrams had been made they were converted for use on the Web by
copying and pasting into Adobe Photoshop 4.0. From here they could be saved into
GIF format and because of their simplicity the file size was kept small, approximately
2K. The files were saved to the “tutorials/image” folder with unique names
referencing them to the questions they belong to, e.g., tut2_1_1.gif, tut2_1_2,gif, etc.
Over 200 diagrams were created and using this naming sequence each picture could
be easily linked to the relevant tutorial question.

5.5.5. Preparing Questions for the CASTLE toolkit

Tutorial questions are entered into the CASTLE toolkit using a special format, shown
below. Preparation is quicker if the tutorial questions are prepared in a Word
Processor, such as Microsoft's Word 97.

The questions are typed, or where possible copied and pasted from the source code of
the original DOS programs. Added to the questions are the HTML tags to represent
images, subscript text, superscript text and a change in Font used for symbols.
Symbols such a8, y, Z, 3, yanda are shown by the normal letters q, m, S, b, g and a
respectively in “Symbol” font.
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Image tags must be added using “absoftiddresses because the feedback page,
generated by the CASTLE CGI program, will associate “relative” links to files on its
Web Server instead of the Loughborough Server.

An example from a prepared tutorial text file is shown below. The symbol * is used
to tell the CASTLE toolkit the correct answer.

1) On a sheet of paper draw the free-body diagram of member AB then list the
number of unknowns. </p> <img align="middle" src="http://www-
student.lboro.ac.uk/~mcrjk/tutorials/images/tuts_1_1.gif"> </p> Number of
unknowns = ?

2

*3

4

None of the above

The text files are saved using the same naming sequence tut2_1.txt, tut2_2.txt, etc in
the “tutorials” folder.

5.5.6. Creating a Tutorial Web page Using the CASTLE toolkit

The Tutorial Web pages were created using the online CASTLE “create” tool at
http://www.le.ac.uk/cc/ltg/castle/tools/ImportTest.htnilhis contains three input
boxes for the Quiz Title, Module Title and Questions.

The Module Title was not entered for the reason that 97MCAO003 would have to be
updated to 98MCAO003 next year.

The tutorials questions were copied from the text file produced earlier and pasted into
the web page. Once the Title was added and the colour for text and background
chosen, the page was submitted to the CASTLE CGI program.

The CGI program instantly returns the created Tutorial Test which is displayed in the
Web Browser. Using the “Save Frame As” feature in Netscape, the generated tests
were saved to the local hard drive in the “tutorials” folder with the naming sequence

tut2_1.htm, tut2_2.htm, etc.

5.5.7. Modifying a Tutorial Test

Once the test had been created, additions were made to the page. At present the
feedback page will show HTML tags instead of the images and formatted text. To
activate the tags, the CGI program must be told the questions contain tags. This can
be done using the CASTLE “modify” tool, but for tests with many questions it is

15 Absolute Address ishttp://www.Iboro.ac.uk/faculty/eng/EngTLSC/Eng_Mech/tutorials/images/tut2_1.".gif
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quicker to edit the undsfing HTML code. The HTML code that rpresents tags are
used in the question, is:

<input TYPE=hidden NAME= QOHTML VALUE=0>

Value O egals HTML tags are not used, value 1 equald\HTtags are sed and
QOHTML represents question number 1 (Q1HTML represents question2 etc).

By default this value is 0, but for all questions containing images and formatted text
must be chaged to 1. This was quitkachiezedby openng the HIML page in
Microsoft Word and using the Find & Replace feature to replacé/HVALUE=0"

with “HTML VALUE=1".

Feedback

The net modification was to add feback to the tutorial questions. This wasi€lo
using the CASTE “modify” tool (http://www.le.ac.uk/cctt/castle/tool9/ The page
to be modified must first be on a wsdrver with its own BRL. The LRL is
submitted to the “modyf’ tool which then allows changes to be made to each
guestion.

Upon modification, a te& boxis displayed for feetback. Herdext, including HTML
tags, can be added that will appear below the questionroadesd.

After the feethack and ay errors are completed, the “mégitool displays the test
for savihg and thgpage must be sad again to the local hadiive.

5.5.8. The Finishing Touches

It was felt each test needgaideline instructions so once the test was completed it
was modified again using Microsoft Word. Brief instructions were added along with
the Loughborough Universy Logo to give the self assessment tutorials a final
professional look, seen Appendix G

5.6. Online Past Exam Pape rs

It was recommended that PDF files were to beymred from an kectronic cqy of
the past paper ugj a Word Processor.

The most recentxam paper, Summer 1997, was chos®rilfe cowersion process
which was as follows:

Step 1Retype the @am paper in Microsoft Word, or scdretpast paper and use
OCR (Optical Charder Recagnition) to import the text into Word.

Step 2Scan the past paper andsdhe diagrams for eachiestion in GF format.

Step 3Reformat the tet and add the pictures to the Word dmeunt to produce a near
identical cy of thepast paper when printed.
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Step 4In Word 97, click the toolbar button “Create a PDF File”. A PDF file is
automatically created of the Word Document. (This is not a standard Word 97
feature, Adobe Acrobat 3.0 is required).

Step 5Save the PDF file to the “pastpapers” folder in the Web Server.

When testing the PDF file online, it was found that only the first page of the document
could be viewed. This problem was traced to the Web Server. The PDF file was
tested on Microsoft Personal Web Server, which is available for free. This Web

Server does not support “byte-serving”, a necessary feature for a web server to display
online PDF files. The Web Server was immediately replaced with O’Reilly WebSite
Professional 2.0 demo, which does support PDF.

No problems were encountered when testing the PDF file on the University Web
Server.

The PDF file can be accessed through a hyperlink just like any HTML page. If the
browser is configured with Adobe Acrobat 3.0, it will automatically be displayed. If

not, the Web Browser will display a prompt asking to download the file. The file can
be downloaded to the PC and opened in Acrobat Reader at any time. Acrobat Reader
can print the PDF file to produce a hard copy replica of the examination paper. The

past paper is available at:
http://www.lboro.ac.uk/faculty/eng/EngTLSC/Eng_Mech /pastpapers/exam1997.pdf

5.7.  Online Reading Lists

Module reading lists would be useful information for students that could be easily
displayed on the web. As well as displaying the name and author of the book, it was
possible to create a hyperlink to the library OPAC database. OPAC is the library
online database that provides information on books such as reference number,
availability and even offers services to place a reservation and renew library books in
your account electronically.

Hyperlinks to OPAC are made in the same way as any other web page. Using a Web
Browser, the books on the reading list were found using the library OPAC search
feature. The URL was copied from the Browser and pasted into the hyperlink on the
Reading Lists web page.

Three books are recommend for the module:

1. Engineering Mechanics. - 1997. - Hibbeler, R (Dynamics)

2. Engineering mechanics. - 1997. - Hibbeler, R (Statics)

3. Engineering mechanics : statics & dynamics. - 1995. - Hibbeler, R. C., Russell
Charles

A fourth book displayed is “Tutorial Solutions, 97MCAO003 Engineering Mechanics -
Spring 1998 - Dr Memis Acar”. This is classed as a Short Loan Paper and is not
featured in the OPAC database at present.
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The Reading List Web page was saved as “reading_index.htm” to the “reading” folder
on the web server.

5.8. Online Links

No web site is complete without a page of useful links to other related web sites. This
page contains links under three main headings.

* Loughborough University
* Engineering Organisations
» Computer Assisted Learning Projects

This page was created in FrontPage 98 using the standard template for the project and
was saved as “links_index.htm” to the “links” folder on the web server.

5.9. Online Feedback Form

5.9.1. Overview

Feedback for a web site is vital to help maintenance and to understand the
requirements of the audience. Mistakes can be reported and improvements can be
suggested that over time will be help develop the web site.

Feedback forms can be used for different purposes. To carry out a survey on the site,
guestions with set answers can be used, for example.

How would you rate the presentation of the web site?

i Below Average {Average i Above average

A more general feedback form can include a text box for the reader to type his/her
own message. This could be used to report faults and give constructive criticism.

At the current development stage, a general feedback form would be more
constructive. Perhaps once the web site has been implemented and is used regularly
an online survey could be developed.

5.9.2. Which method to use?

There are two ways an online feedback form can generate an email.
1. HTML “mailto” command.
2. CGI Program
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They both perform the same function, which is taking information from thelHT
form and emaihg them to the webmter. The advantages and digadtages of each
method are outlined below:

HTML “ mailto” command CGlI Program
Advantages
1. No Cd script is required. 1. Emailed response can be customisgd.
2. Quick and esy to implement. 2. Feedback will work on evg

Browser.

3. Web Browser need not be cagired
for sendng email.

4. A responsgage can be generated
after feedback hadeen sent.

Disadvantages

1. Mailto forms oy work on Netscape| 1. More time taken degning the HML
Browsers. Ty do not work with form fields for the Gl program
Internet Kplorer.

2. A responsegpage cannot be geraed
once feedback is sent.

3. Web Browser must be caglred to
send email.

4. Format of the email is vg unclear
and cannot be customised.

From the abee benefits, CGis the preferred method.

CGl scripts for cowerting HTML forms to email can beosvnloaded at no cost from
theInternet. However CG programs needpecial directories and access to the
Universty CGlI directay is forbidden.

Free services exist on theternet that provide CGI “form mailer” programs feeu
alrealy in aCGl directory.
However this is not ideal becausfethe following reasons:
» CGl Scripts are dén situated in the USA so considerable time is taken to process
the form.
* Once submitted, the reader is automaltycsént to the BL of the service
provider.

Upon further ivestigation it was disa@red a “brm mailer” GGl script alredy
existed in the Universy CGI directay. This was waailable br useby any web page
in the “Iboro.ac.4” domain.
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5.9.3. Creating the Feedback form

The feedback form contains the following ML code:
<FORM METHOD="POST" ACTION="http://www.lboro.ac.uk/cgi-bin/cgi-mailer.pl">

This declareshie use of a form. The action statement is tR& 0f the GGl script
that will process the form once submitted.

<INPUT TYPE="hidden" NAME="to" VALUE="mcrjk@student.lboro.ac.uk">
<INPUT type="hidden" NAME="subject" VALUE="Feedback from Engineering
Mechanics">

This code ddares two érm fields that are hidden sogthcannot be edited in the Web
Browser. In the “to” field, the VALUE enty holds the email address that the results
of the form are sent to. The “subject” VALUE contains the tieat appears abe
subject on the email.

<input type="radio" name="type_of_comment" value="Complaint">

<input type="radio" name="type_of_comment" value="Problem">

<input type="radio" name="type_of_comment" value="Suggestion " checked>
<input type="radio" name="type_of_comment" value="Praise">

This code creates fio radio buttons that are displayed in the Bsexv Orly oneof
the four options (Complaint, Problem, Suggestion and Praisdjecsgleted at ay
time. The default selection is “Sgeption”.

<textarea name="comment" rows="5" cols="41"></textarea>

This displgs a large text box in the webggathat the reader caype into.

<input name="name" size="30">
<input name="from" size="30">

These fields allow the rder to enter their personal details. The fieldte& can be
left anoymous, lowever “from” is requiredy the CG program and must contain a
valid email address otherwise ancermessage is dispted and the results are not
sent.

<input type="checkbox" name="important" value="Please contact me regarding
this comment.">

The final field can beelected if he reader would like to be contad regardig his
quey.

The lyout of the feedback form can been inAppendix Hand is online is at
http://www.lboro.ac.k/faculty/eng/ergtisc/Erg_Mech /feetladk/feedba& index.htm.
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5.9.4. Customising the Email and Response Page

The format of lhe data that is ratned in the mail, and the respae page that is
displayed after submittig the form can beustomiseti

Cusibmising email

Customisiig the email is achievely usirg a text file that contains theylout of the
email. The file name must be called taee as the form xeept using a “dat”
extension and saved in the same folder on the web sénvdiis cae
“feedback_inde.dat” was created in the “feedback” folder and its contents is shown
below.

To: $to
From: $from
Name: $name
Subject:$subject

Type of Comment: $type_of_comment
Comment: $comment

$important

*---End of feedback---*
The contents of the form fields are reganetedby $FHeld _Name.
Cusbmising the response to the user

After submitting the form, a response page is digalaconfirming the message has
been sent. This is designed in the sarag as the emaiby creatng a response file,
using a “.res” file extension. However, note that since this is going to bayeidph

a web bowser, HIML canbe included. Te responspage was created in FrontPage
98 and saved as “feedback_irdes” in the “feetlack” folder on the web server.
Appendix Hshows the result.

Note: All links used in the response page must bsdiaite” because the ClGscript
effectivdy displays the pge.

If a response file is not used, a standard responseasaged.

5.10. Implementation

The ultimate aim of the project was to implement thgilgering Mechamcs Web
Site on the_oughborough Universt Web Server. This section describes the process
that led to this achievement.

Design first started using a Personal Computer operating Windows 95 and a local web
server. he webserver was able to provide instant viegiof the web site in a
browser after eacpage was deeloped. The computer had apanentinternet
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connection so pages could be viewed from different computers around campus. This
provided vital information for the pagaybut design that would suit all Browsers on
all computers.

A web site can dy be viewed on théntemet when the computeperating the Web
Server is switched on. Afemand incresed for the Web Site, a more pemeat
place was found that could operate 2drs@a dy. The University provides Web
space dr students so therigineeringMechaimcs Web Site was transferred to
http://www-student.lboro.ac.uk/~mcrjk/

This web site opetas on a Unixystem so files were copied to the ngyace usig

ftp (file transfer pradcol). WS_FTP is a popular choice of ftp software and is used
extensivey through-out the Universy. The new web site position geraed an
increase in feedback from staff and students and new ideas wested.

Although the current web position was on the UnitgrServer, the web space will
disappear at the start of thext acadent year. Apermanent place was found on the
web sever of the Facty of Engineering Teacinig and Learmig Support Centte
(TLSC). This centre rese&es CAL projectsdr the Engineerng Facuty at
Loughboraigh. The permanentRL for the Engineerng Medanics Web Site is:
http://www.lboro.ac.uk/facty/eng/engtlsc/Eng_Mech/indexcht

A benefit ofbeing on this web Server is that web pagesheafound usig the search
engine on the_oughboraigh Universty Home Pag®. The search can accept isis
such as “Bgineerng Medanics Tutorial @estions” and after submission disgga
the nearest matches in a resultgepa

Because this site can oritg updatedy the TLSC webmaster, the Bgineerng
Mechanics Web Site will dg belaunched at this URonce all work is compted.
Testing has begun under theST server but the most up to date site withaen at
http://www-student.Iboro.ac.uk/~mcrjlahtil the end of the academyear.

5.11. Testing

5.11.1. De-bugging

Testing of the web site waecessgy to find “bugs” in the HTML code, and to
investigate theifferences indyout when viewed in different Browsers.

Most bugs arse from the chiaging between a Win 95 and\UX Web Server.

A mistake was made in themplate used to create each pagke Navgation
Hyperlink to the kamples section was incorrgchamed as “Eamples_inde.htm”
instead of “@amples_inde.htm”. Each page was subseqty corrected.
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5.11.2. Compatibility Survey

As explained earlier, a web page can have a different appearance when viewed by
different computers. An investigation was conducted to the compatibility of the
Engineering Mechanics Web Site with the computer labs around the University
Campus. The main areas of investigation were as follows.

Page Layout in Web Browser
Six types of web browser are used throughout the University. Differences found in
page layout for each are given below.

Make of Browser Problems with layout

Netscape 1.1N 1.Does not support Image maps

2. Background colour in Castle
tutorials appears blue instead of
white

3. Does not support Subscript and
Superscript formatted text

4. Different fonts not permitted.
(Symbols used in tutorial question}s
are not displayed.)

5. Colour in table cells not permitted.
(Affects Contents Bar on left of

page)

Netscape 2.02 1.Subscript and Superscript
formatted text not supported

2. Different fonts not permitted.

3. Colour in table cells not permitted

Netscape 3.0 No problems
Netscape 4.0 No problems
Microsoft Internet Explorer 3.02a.2916 Castle tutorials slightly misaligned

Microsoft Internet Explorer 3.02(4.70.1300) No Problems

Quality of images

The quality of images is controlled by the quality of graphics card used in the
computer. Older computers tended to have poorer graphics cards and this affected all
graphics displayed on the computer, not just those on the Engineering Mechanics Web
Site.

Page download time

Download time for any web site is very important. Download time changes
throughout the day and is especially a problem at peak times. The results from this
survey were taken during the evening at off peak time.

Configuration of Adobe Acrobat with Browser
Although Adobe Acrobat 3.0 is installed in every computer lab apart from the Mac
labs, not all were configured to operate with the web browser. Configuration is not
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vital, the PDF file can be downloaded and opened separately, but less experienced
users may not be aware of this.

The results of the survey are shown below. Graphics quality and download times
were given a rating between one star (poor) and five star (excellent).

Computer Operating Browsers Download | Graphics PDF
Lab System Available Time Quality Configuration
Library Win 3.1 Netscape 3.0 *kk * Yes
N128 Mac Netscape 2.02 Fkkkk ko No
Netscape 2.02 et ook Yes
N312 Win 3.1 MSIE - -
3.02a.2916 Installed but not working at time of test
N313 Mac Netscapel.1N ok kK No
MSIE *kkkk *kkk No
S006 Win 3.1 3.02a.2916
Netscape 2.02 ok Fekkk Yes
MS|E ** *% NO
T211 Win 3.1 3.02a.2916
Netscape 2.02 * ** Yes
) M S | E *kkkk *kkkk YeS
XX031 WINNT 4 1 3 02(4.70.1300)
MSIE *kkkk *kkkk No
XX031la Win 3.1 3.02a.2916
Netscape 2.02 Fekdkk Fokdkk Yes
For Comparison
MSlE *k% *kkkk Yes
gé \Q/}?'es dorm| Win 95 3.02(4.70.1300)
-OR modem Netscape 4.0 ok Ak Yes

Table 1- Results of Compatability Survey
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5.12. Critical Analysis

5.12.1. Engineering Mechanics Web Site

In the time available for the project, good progress has been made and the site is now
ready for testing by students.

Staff Views
Critical analysis has been warmly received by some members of Staff.

Myles Danson, Computer Aided Assessment Officer, Loughborough University.
“Looks very smart. You have the front end and middle well covered, but what about
the back? Front is your user interface, middle is the CASTLE marking engine, the
back would be recording student performance, statistical analysis that the
computerised system can offer, maybe candidate authentication if you are going to
supply a copy to the tutor? This is perhaps over the top for your time scale, but worth
including as a section on Recommendations for Further Work?”

“Using CASTLE provided a quick result without the need for CGI scripting.”

Navigation

Navigation around the site has been made easy by the use of the Contents Bar and
Hyperlinks at the bottom of each page. However, navigation becomes harder when
viewing the interactive tutorials. These pages are automatically generated by the
CASTLE toolkit, and although they can be edited afterwards it is not recommended
because these changes will be lost if the test is subsequently modified.

Netscape 2.02

Netscape 2.02 is still the most used web browser on the Campus despite being well
out of date. The largest problem with Netscape 2.02 is that it does not support
different Text Fonts. This is a significant problem when viewing tutorial questions.
Many questions contain symbots, @) which are standard letters (a, q) in “Symbol”
font. Because the Browser does not recognise “Symbol” font these letters are
displayed in the default Font, usually “Times New Roman”.

On most computers Microsoft Internet Explorer 3.02 is now offered that does not
have this fault.

There is no realistic alternative to using “Symbol” font in questions on a web page.
Symbols could be represented as images but this would make creation of CASTLE
tutorial question considerably harder and the appearance would look far from
professional because images would be independent of text size.

Feedback

Feedback uses CGlI scripting to email the results back to the webmaster. The current
feedback form provides an ideal method of reporting faults, but contains no formal
guestions and answers. Formal responses to a survey could be used to gain an overall
opinion of the web site by its users.

Robert Kay 30 April 1998



WWW Engineering Mechanics Teaching Aid Final Design

Online Links Section

The Links section contains useful links to related web sites. However the Engineering
Mechanics Web Site is now a part of the Engineering TLSC site which contains its
own Useful Links page. Some links are repeated in both pages so the Engineering
Mechanics Links page should concentrate on Links relating to Engineering Mechanics
only.

Online Help Guide

The Engineering Mechanics web site is aimedatelar Undergraduates who will not
have much experience with “surfing” the web. A guide to using the site might be
helpful and should be considered for further work.

Finding the site

At present the site can be found using the search feature on the Loughborough
homepage and through a link the Engineering TLSC site. First time users will look
for the site from the Mechanical Engineering homepage but this contains no
Hyperlinks to the project.

Reliability of the site

Reliability of the web site depends on the Loughborough Web Server, however the
tutorial pages also depend on the Leicester University Web Server for the CASTLE
CGI marking engine. Computer failures are rare but do occur. Relying on two Web
Servers for the project increases the possibility of disruption to the web site.

5.12.2. CASTLE Project

The CASTLE project should be praised for providing its free service over the Internet
and when critically analysing the project it must be remembered it is still only in the
beta-testing phase. Suggestions may even have been corrected since the report was
written.

Test Instructions and logo

A newly generated CASTLE tutorial page looks plain. The appearance of the test can
be improved significantly with a small logo and instructions on how to complete the
test. Because these are not automatically generated by the CASTLE toolkit, they are
lost from the page if questions are modified using CASTLE “modify” tool.

Question Numbering

At present the question number sequence can only be 1, 2, 3, 4, etc. Many questions
require a number of answers to one question and a sequence 1a, 1b, etc would be
more appropriate.

This is being amended in phase 2 of the CASTLE project.

Types of Questions

At the current stage, only multiple choice answers can be used for the CASTLE
project. However, development work is in progress to use text area answers (see
Further Work).
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Castle “modify” tool

CASTLE pages are created mgithe “create” tool with Netscame Internet Eplorer
web browsers, but mogiing thepages with the “mody” tool can oty be achiged
using Netscape. This coube made clearer to users when niiaig their pages.

Using “Absolute” addresses for mages

Images used in the CASE tests must be linked with “Absolute” addsess for
reasons deribed insection 5.5.5.This cre#es problems when moving the position
of the web pages on a websarbecaise all the “absolute” links must be ciged.
This can beignificant when over 200 images have beerd

It would be helpful if the CASOE script could be modified to accept “Relative”
links.
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6. CONCLUSIONS

Li mitations of Computer Aided Assesment

Computer Aided Assessment is not intended to be a cterglbstitute for traditional
methods of assessment, but is an additional tool in the lecturer'srgnmou
supplement traditional methods. CAA should not be introduced as an ‘add-aty, facili
but needs to be considered as a possitatimodule review, and, if appropriate,ljul
integrated into the module content.

CAA is not a quick solution to current marking loadsas proven to save time in
marking, and to provide vadble anbyses of individual and group student
performance ance set up. Bwever, it cannot give tise benefits unless there is a
substantial initial investment of time in creatiand settig up the tests and exercises.
The creation of suitable questions, answers and feedback is much more time
consuming than traditional methodsassessmeht

Cost
If the infrastructure to create a web site alyeaxists then it is possible to creatg/ a
web site for a worldwide audience at no additional cost.

Speed
Factors sed to reduce download time are:

1. The pagedyouthas been desngd in Tables to replicate the lookFrames.

2. JPEG images with medium quiglihavebeen used for the Contents Bar and Main
page titles. This reduces file size.

3. The Contents Bar and Main page title images are stored in the Web Browsers
cade after the first download. This prevents repdalownloadig of duplicate
images when viewing other pages in different sections of the site.

Appearance
Using carefuly selected colours and XeFont, the Enginearg Medanics web site
offers a professional look without a formalpeprance.

Web Browsers

In the Computekabs at loughboraigh, Netscpe 2.02 andnternet Eplorer 3.02 are
installed. Netscape 2.0fas a serious drawck that preventshanges in Fonts to an
HTML web page. This caasSymbols dispdyed in the CASLE tutorial questions
to be not shownlt is recommended thatternet Explorer 3.02 is used to view the
Engineering Mechanics Web Page and that Netscape should be imigaggraded
to at least Netsge 3.0. With the increase in CAL teaial on thenternet, Netsqae
2.02 will hinder the possible benefits forughborough Universty.

Computer Labs

The results from the CompatiltyiSuney (Table 1)show the most suitable computer
labs for viewng the Ehgineerng Mechanics web site are S006, XX031 and XX031a.
The results also show theowgt computer lab, in terms gbesed and graphics is in
Mechanical Engineering, T211n comparison, it is quicker to view the site from
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North Wales using a Pentium computer and a 28.8K modem. These results are
slightly misleadirg because the computers hardware specification are not taken into
consideration.

Finding the site

The final web site can efgbe found usig the search factly on the Laighboraugh
Universty homepage. e hyperlink for the project gists on the Eng. TLSC pyects
pagé€ but more ar@eeded, espéally from the Mebanical Ehgineerng homepage.
To promote the project to a worldwide audienbe,rojects RL could be aded at
no cost to the major search orgaations Excite’, Yahod, AltaVistd, etc). Howser,
copyright protection laws for the tutorial questionaymestict the Engineering
Mechanics Web Site for viewing bnby Loughborough Students.

Interactive Tutorials

Over 200 tutorial questions have been created using the CA®DIkit. The cover
all topics taught on thertgineerng Medanics Module MCA003. Thself-
assessment tests have a professional fegbravdle infomative feedback mce
completed. The CASTLE project hasabled a quick result without the need €GI
scripting. Thenext stage oftie project would be to provide feedback to the tutor of
the students performee.

Online Feedback
To develop the site further an online fbadk form has been deveged, but this could
be tended further to receiverinal feedback.
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7. FURTHER WORK

There is no restriction to the amount of information that can be provided on the
Internet. A web site’s size is only restricted by the amount of storage space on a web
servers hard drive. Technology and Internet software is developing at a phenomenal
rate, especially interactive elements such as databases, which will soon be even easier
to create. Recommendations for future work are as follows.

Tutor Feedback

Currently the Engineering Mechanics web site has a good user interface and middle
medium, the CASTLE marking engine. However, the ultimate aim of the project is to
provide feedback of the students performance to the tutor. This would enable
electronic assessment and the reduction of tutors workload. This work would involve
tackling problems such as providing statistical analysis, candidate authentication and
security problems.

Possible solutions to this will require CGI programs and therefore a CGI directory,
which currently does not exist. CGI scripts can be downloaded from the Ihteatet
transfer data from HTML forms into different types of database e.g., Microsoft

Access and Paradox. Alternatively, results could be converted to simple text files and
saved to a secure directory where they can be swept off and converted to spreadsheet
files by the tutor.

Phase two of the CASTLE project looks to tackle this problem and could provide the
idea solution in the near future. Tutorial questions will already be in the CASTLE
format so questions need not be converted.

Tutorial Question Types

Currently CASTLE only supports multiple choice questions but testing is being
undertaken to develop text box questions as well. An example tutorial page has been
developed using this new format at
http://www.lboro.ac.uk/faculty/eng/engtlsc/Eng_Mech/tutorials/tut4 _6test.htm

Keyword Question Matching

Keyword question matching would be an ideal way of searching for questions that
contain particular problems. For example, if a student needed to revise Free Body
Diagrams, he/she could conduct a keyword question search that could return all the
guestion numbers or even generate a test for that related topic. This could be done
with some form of simple Java database or a more complex question databank.

Online Worked Examples

Work on this section was unable to start but provision was left for work at some
future date. This section could contain example tutorial questions, similar to ones in
the tutorial section, except with full solutions. Hyperlinks could be created from the
CASTLE generated feedback tutorial pages to related example questions.

Robert Kay 35 April 1998


http://www.lboro.ac.uk/faculty/eng/engtlsc/Eng_Mech/tutorials/tut4_6test.htm

WWW Engineering Mechanics Teaching Aid Further Work

Past Papers

Currently only summer 1997 past paper has been converted to PDF format. Provision
has been left for more past papers to be added. It is recommended that all exam
papers written in the future be retained in electronic Word Processed format. This
enables quick easy conversion to PDF using Adobe Distiller commercial software.

Solutions to past papers would be of great benefit to students and should be
considered for the next phase of the project.

Online Help
All CAL packages should contain help. It will help first time users understand what

services it can offer, and how to get the most out of the web site.

Maintenance

Regular maintenance is required on every web site. The Internet is a forever-
changing environment and Links to external web pages will eventually change and
will need updating. For example, the link to the module details will change next year
when the module name is updated from 97MCA003 to 98MCAOQ03.
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1. INTRODUCTION

In 1993 the @ford Popular Dictionar did not contain the wordriternet’, now it's a
buzz word spoken in thousands of different languages in almost@wenty in the
world. Access to thinternet and the World Wide Web (WWW) has never been
easier, with connections in almost evBpuse and business in the coymia phones
or networks. The information available is immense, ygt@rg you ever want or need
is there and probapimore.

With so much information available to so pa@omputer Aided.earning (CA.) is

an obvious use and is catching on, espgcialUniversities where eveistudent has
access to thinternet through the computer centre or networked Halls of Residence.
Loughborough has started to make use of this, bugdids fully utilise the potential.
Imagine what the future could holdZcture notes, tutorials, class tests, paahe
papers, all online and available fromyasere in the World. VWhcome to
Loughborough to stydyour degree wheyou could do it at home!

2. OBJECTIVES

To produce a number of World-Wide-Web pages to assist in the teachiti¢y ead
Undergraduate Engineering Mechanics. The pages should present information and be
followed with interactive tutorials if possible.

3. DELIVERABLES

The outcome of this project will be a Web Site fdtyear Engineering Mechanics on
thelnternet

The work plan and schedule is showm\ppendix A.

4. METHOD OF ATTACK

The project can be separated into four areas, these are:-
1. Investigate HTNL/Java using different software Editors.
2. Develop WWW pges for use on thieoughborowgh site.
3. Investigate methods of producing interactive tutorials.
4. Implement package on th@ughborough site.

The first 3 phases run concurrgraind phase 4 is carried out at the final stage of the
project.
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5. SOFTWARE

5.1. Web Browsers

WWW pages are written in HyperText Mark-up Language (HTML) code and are
viewed with software known as a Browsers. The most common Browser makes are
Netscape and Microsoft Internet Explorer. HTML is always developing (latest version
is HTML 4.0) with new features being added to increase the power and flexibility of
WWW pages. Browsers must be kept up to date with the language so newer versions
of these are always being produced. Latest versions of Browsers are Netscape 4.04
and Microsoft Internet Explorer 4.0. As you would expect, the latest versions require
faster computers to run them efficiently.

HTML can display the following features in a browser:-

« Formatted Text - Same as a Word Processid, italics, subscrips€1C in any
colour

» Lists - Bulleted and numbered lists

o Tables - Letting you line up information with boarders around it

» Images - View graphic files (JPG or GIF), colourful backgrounds

» Links - When clicked on by the mouse can transfer to different WWW sites

 Forms - Lets readers talk back to you, with text input boxes

» Frames - View different pages on same display, explained later

Different makes of HTML browser do not display the same standard WWW pages
even though the HTML code is the same. Each display is unique and also extra
HTML code exists which only certain browsers recognise. This makes creating a
WWW page with a standard layout that looks the same on every computer difficult.
Layouts also change on different screen sizes.

This project is aimed at students studying at Loughborough, so it is imperative that the
WWW pages are designed to be fully compatible with the browsers used by the
University, currently Netscape 2 and Microsoft Internet Explorer 3.0. Netscape 2 is
very old and is being phased out, with the trend turning towards Microsoft Internet
Explorer 3.0.

5.2.  HTML Editors

To make a WWW page, some sort of HTML editor is required. There are three types
of software that can make WWW pages.

1. Text Editors - HTML is not complied and linked like most languages so a simple
text editor can create a WWW page, such as notepad, Microsoft Word. However
the program could not detect any errors in the code and check the syntax. This
would make it near impossible to create a page from scratch, but very useful to
make small quick changes.
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2. HTML code editors - This software usually gives assistance in making HTML
code, containing buttons to press for different features. These buttons will insert
general HTML code into the page, then the author can make minor adjustments to
suit his/her needs. A HTML editor can Debug your code, checking for syntax
errors and highlight them. The drawback with this software is viewing the page
layout, the page must be opened in a Web Browser to see the final result. A large
understanding of HTML code is required to use this type of editor.

3. WYSIWYG Editors - What you see is what you get (WYSIWYG) editors are the
latest development in WWW page creation, with no knowledge of HTML required.
A WWW page is produced in a similar way to a Word Processor document. Text,
tables, pictures and links can be inserted into the page, with the underlying code
automatically written. These editors are ideal for beginners but an experience user
still needs to make minor adjustments to the HTML code to give the finishing
touch.

Many HTML editors are available free and can be downloaded free from the Internet.
For the beginner AOL Press is an ideal WYSIWYG editor available for no cost from
http://www.aolpress.com/. However, the best-undisputed software to use is Microsoft
FrontPage. This is the latest HTML editor and by far the most advanced. It combines
HTML code editors and WYSIWYG into one giving the best of both worlds. Pages
can be created in WYSIWYG but the underlying code is also shown and can be
edited. This software handles Web Sites with ease. It can automatically check links
and if a page is renamed it will update all links connecting to it.

However Microsoft FrontPage does have a disadvantage, it's not available for free.
However the latest beta version of FrontPage 98 is available for download and a three
month free trial from http://www.eu.microsoft.com. | have chosen to use this editor
for the project.

5.3.  Common Gateway Interface (CGI)

The main aim of the project is to provide interactive tutorials. A possible idea for this
is to use Form input boxes, see example below.

Answer: | 20 s Submit |

The user can write answers in the box and press the submit button. This will then
save the value in the box to a database that can be viewed by the tutor to evaluate
progress of the student.

An extra program is required for this action because HTML only displays screen

images. Java language can read text boxes and manipulate data but databases are
beyond its scope. Databases can be made using CGI programs. The database program
is made in ‘C language’ or ‘Perl’ and is stored on the Web Server. This file is

different to HTML files because it is made Executable while HTML files are Read

Only. The program is executed using the submit button and the program is run.
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5.4. Web Servers

Web Servers are where HIMand CG files are storedlt is just a computer
permanentt connected to the network, so its WWWjesa can be viewedytarnyone
accessing them. The Web Server forltbeghborough UniversitWeb Site is in the
Computer Centre, but the Department of Mechanical Engineering also has Web
Servers. Some servers do not allowl @&grams on them because it posses a
securiy risk if not monitored correatl This will have to studied further if the final
project requires CG

While the Emjineerirg Mechanics Web Site is bejnleveloped it will be saved on my
personal computer until completion when it will be transferred to the Uniy&vsb

Server. | have simulated the UnivergitVeb Server Y establishing mcomputer on

the Hall of Residence Network as a Web Server. The software used is called
Microsoft Personal Web Server and is available free from
http://www.eu.microsoft.com. This helps testing becauseyexanputer on the

Internet can view the project, so download time can be measured when accessed from
the computer centre.

Student Web Space is available on the Uniweksieb Site but does not support CGI
so could not be used.

5.5.  Graphics

Graphiclmages are vgnmportant and can change the appeal and look of the Web
page. The first page of a Web Site is the most important, if it does not look good and
attractive to theyge then the user wilo elsewhere.

Many graphic editors are available, some free like Paintshop Pro, but Adobe
Photoshop 4.0 will be used because it is espg@atied at Web designers, but it is
not available for free.

6. WWW PAGE DESIGN

6.1. Layout

WWW pages must be degned to be user frienglwith information cleas presented.
Web Pages can have nyafifferent layouts, sd undertook an investigation into web
designs g looking at large popular sites alrgamh thelnternet. The Undeying
HTML code can be seen using a normal browser.

The best sites had a common theme, clear, attractive Contents Baysofitaen

links to the main areas on the Web Site and take up d@pmtely 1/5 of the page,
running along the top side or bottom. On gyeage the bars design and contents are
the same or similar. Thisylaut is used in the project and can be seen on the left hand
side of the title page iAppendix B
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This affect can be achieved in twoysausing web features “Frames” or “Tables”.
Advantages and Disadvantage for each are shown below.

Frames
Advantages Disadvantages
» Contents bar is dispfad all the » Slow to download. To achieve the look of
time, makimg navigation eay. Contents Bars, three HTIMpages must
be downloaded and disptked on the
browser.
1. Contents bar
2. Main information of the page
3. HTML code to arrange other two pages.
* Some old browsers do not support frames.
Tables
Advantages Disadvantages
» Very quick to download. One page Contents Bar scrolls down with main
contains evsithing information.

» All browsers can support Tables.

FrontP@e 98 can estimate the download of WW\ggmand sggests a Frames ga

takes 30 secs while the equivalent Tables page takes just 15 secs.

However, each person has their own preference but the common trend is now turning
towards Tables, so this will be used for this project. HTddde for title page can be
seen in

Appendix C

6.2. Contents

Appendix Dshows the site map for the project and digplahich pages have been
completed and mes still beiry developed. The feasibyibf the CG database is still
being investpated.

Figure 1 below shows the Contents bar of the Engineering Mechanics Web Site.
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Interactive Tutorial Questions for each section of the
syllabus, with answers stored in a database and viewed by
tutor.

Tutorial Questions Fully worked example questions to similar problems in
tutorial

Worked Examples

ML LI~ Further Reading with broader knowledge and information
of Engineering Mechanics.

Past Papers —

Past Papers of Engineering Mechanics exams, showing

. T guestions and fully explained answers.
inks

Feedback \ Links to other relevant sites

A guest book using a CGI program where students can
leave comments to improve the site in a database which is
viewed online

Figure 1. Contents Bar

7. CONCLUSIONS

» The Engineering Mechanics Web Site works alongside lectures and will be
beneficial to Students, providing them with tutorials and addition learning material.

« It will benefit the tutors by using the Tutorial Answers Database as a feedback to
monitor student progress. The database could give statistics showing percentage of
wrong answers and questions students are struggling with, which could then be
looked at during tutorials.

» Further Investigation is required into CGI, how it operates and if the University can
support it on there Web Site

» The Web Pages must be attractive and aesthetically pleasing. A wide range of
colours and graphics will be used.

* One of the most important features of a Web page is download time. If pages take
too long to load, users will go elsewhere and avoid the site.

» The Web Pages must look the same on all browsers.

» Further work is required on all pages. The Contents has also not been finalised,
and may be changed.
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Appendix A - Work Plan & Schedule

Semester 1 Semester 2
12 3 45 67 8 9 101Xmas 12 151 2 3 4 5 6 7Easter8 9

Complete Objective Form

Learn HTML

Design simple home page

Study Browser facilities

Investigate HTML editors

Investigate WWW sites

Research Contents

Investigate interactive tutorials

Set up personal web server

Investigate Layout

Design contents

CGl Feasibility

Implement on Uni Web Site

Objective Form

Write Conference Paper
Conference Paper
Presentation

Write Final Report
Hand in Final Report
Poster

Appendix B - Engineering Mechanics Title Page

-
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el Computer Alded Learning for the Internet

RISl Tl welr =ife 15 o accompaay the Part A Enguscering
Blechanies imodule at Lenghborongd ieiversine. Ik
primsary aum i= b provide additional leamig neaterial
el which will zive stidents & better umderstarding of e
topac sued leelp teen wath teerr techinque of esmwering
exa erestions,

Furihet Re-adieeg

L]
Links

Fegdback

Tuonads § Examples f Fuather Bradng ¢ Past papers § Links ¢ Fradback

Developed by B Kay25 @@ student hore aeuk

Copyrigld © Lowelborowsl Unsversaty
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Appendix C - HTML Code

<html >
<head >
<meta http-equiv=" Content-Type " content="  text/html; charset=is0-8859-1 ">
<titte  >Engineering Mechanics< fiite >
<meta name="GENERATORontent="  Microsoft FrontPage 3.0 ">
</head >
<body bgcolor=" #FFFFFF"text="  #000000 " topmargin=" 0" leftmargin=" 0">
<div align="left ">
<table border=" 0"width=" 628" height=" 523" cellspacing=" 0" cellpadding=" 0">
< tr >

< td width=" 148" valign=" top "height=" 167" ><img src=" images/Title_left.JPG
width="148"

alt=" Title_left.JPG (6946 bytes) "></td >

< td width=" 486"valign="  top "height=" 167" ><img src=" images/Title_right JPG
width="476"

height=" 170" ></td >

< ftr >

< tr >

< td bgcolor=" #0000AOQ" width=" 148" height=" 356" valign=" top " ><img
src=" images/Menu.jpg

width=" 148" height=" 255" ></td >

< td width=" 478"height=" 356" bgcolor="  #FFFFFF"><table border=" 0"width=" 461"
height=" 335"

cellspacing=" 0" cellpadding=" 0">
< tr >
< td width=" 17"valign="  top "></td >
< td width=" 444" height=" 329" valign=" top "><font face=" Arial "><big >Computer
Aided Learning
for the Internet< /big ></font ><p><font face=" Times New Roman " >This web site is

to accompany

the Part A Engineering Mechanics module at Loughborough University.&nbsp; Its
primary aim

is to provide additional learning material which will give students a better
understanding

of the topic and help them with their technique of answering exam
guestions.<  /ffont ></p >

< p>&nbsp;< /p >

< p>&nbsp;< /p >

< hr >
< p align=" center "><small >Tutorials / Examples / Further Reading / Past papers
/ Links /
Feedback< /small ></p >
< hr >
< p>Developed by < a href=" mailto:R.J.Kay-95@student.lboro.ac.uk ">R.J.Kay-
95@student.lboro.ac.uk< la ></p >
< hr >
< p>Copyright © Loughborough University< Ip >
< p>&nbsp;< /td >
< ftr >
< [table >
< /d >
< ftr >
</table >
</div >
</body >
</html >

Appendix D - Current Site Map

Engineering Mechanics
Title Page

‘ Further Reading ‘ ‘Worked Examples‘ ‘TutoriaIQuestion ‘ ‘ Past Papers ‘ ‘ Links ‘ ‘ Feedback

Rest of the site still under development.
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Appendices

Appendix B - Page Layout in FrontPage 98

# FromiPage Edilos - |Engenesning Mechanios]

TyE E® Yew Go freet Fomed Tooh T Fawms Wedow Help

D &a B @ ame e ~-~00 9w
[Hieadrg 2 =]/ [iotmt torei A AS s H EFER SEEEDE

S| e D | ST
: e bt Eaght Title goer here

drformaton wntten I'.-ﬂl

Hoemal JHTHL § P F 141 |

!Et-'ti T Hicioioh Wwiond - Fnal Yas | ﬂﬁmﬂuﬁm-tm ||'ﬁ-r.mmﬁ.1.|m -[E
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Appendices

Appendix C - Contents Bar Designs

Tutorial Guestions

Worked Examples

Further Reading

Past Papers

-

Links

Feedback

Contents bar A - Formal
Design

Tutorial Questions

Worked Examples

Further Reading

Past Papers

Links

Feedback

Contents bar B - Less
Formal, still plain

TUTORIAL
GUESTIONS

WORKED
EXANPLES

FURTHER
READING

PAST
PAPERS

-

LINKS

FEEDBACK

Contents bar C - More
bolder design prefered by
Students
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Appendix D - Interactive Tutorials Using JavaScript

EJ Foice Vecim Buestions - Microzofl Internet Explorer

Fde Ed® Miew Go Favestes Help

R RS G Q6 & £ B O

fospl Step Refiesh  Home  Sesch Fawoples  Port Fest  Mad EdE

“A.ci:bm [mpciecatios aorialsaid ut2_1.kim — j !| Links
=
WORKED
SV AR Force Vectors - Parallelogram Law
RET;,;';G 1. Inthe following diagrams, two forces are to be added to
% determine the resultant force F, Calculate the angle &
Pp'ST BCros hemnet Eaplone
PAPERS Microsoft Intemet Explorer
L]
LINKS
FEEDBACK
Answer: |12121 v| degrees
b) =
s 1 C—
S Stant | [T Microsolt Woed - FYP repo.. || [#] Force Wactor Questio... | 2] Exploring - My Compiter | a2
T —
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Appendix E - Site Map

16 Statics Self-
Assessment Tutorial
Pages

Tutorials

21 Dynamics Self-

> Assessment Tutorial
Pages

Worked
Examples

Summer
1997
Past Examination
Papers > paper
(PDF)
Home
Page

Reading
Lists » Library OPAC

Links » The Internet

email
to
> web-
Feedback master
Customised Customised
Response email

A NS

Page page
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Appendix F - Design Sequence of Page Title

1.
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Appendix G - CASTLE Interactive Tutorial Questions

Ei Equilibrium of a Rigid Body in 20 - Microsolt Intemet E splores

fle Edt Vew Go Favodes Help

& 8008884800

Forpizd

]E_-Adtlm [Hxncﬂh-:-f_r?;tm.miahﬂuﬁ_'i hrn

“ Loughborough
University

Equilibrium of a Rigid Body in 2D

Select the answer for each of the fallowing questions, then press “Wark® a1 the bottom of the page to receve ferdback.
A pen and paper may be recured to assist m the answenng of some questions
Cuestions begnnmng with "cont . ® follow on from the previous queshon

1) Omn a sheet of paper draw the free-body diagram of member AE then list the number of unknovwns.

100
50 Nm

lm

- 3m

Number of unknowns = 7 Submit

Chne answer oni.
(&

MNumhber of unknowns = 7 \
Options Response Answer

2
® 3
© 4
€ None of the a 2

3 L @ v
4

Mone of the above
200 FED:

100
N w |
B —
IR

—e -

% E,

A earrect soluion would show all the loadings listed, however, the unknowns on your diagram
may fave a different sence of direction than those shown fene,

2) On a sheet of pl
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Appendix H - Feedback Form

El Feedback Foim - Micoozoft Inlernel Exploser
fle Ede View Do Faveeles Help

@ 20 [0 & @ 6 & N8 B
Bock  FONlEEStop T Rckiesh T Home T Sebich i Fatones T Rt Pl T Ml ER
B Ihtlp SApcalhost feadback Meedback _inde him

e

b 1 R

Mechanics

TUTORIAL
QUESTIONS Feedback
WORKED :
EXAMPLES Flease take time o fill out this feedback form. This will give

some indication to the type of peaple who use this web site and
READING help improve the contents

[ E I L

LISTS What kind of comment would you like to send?

PAST © Complaint & Problem ¢ Suggestion  Praise
PAPERS 4
Please enter your cornments in the space provided below:

Tulorial Gusstian 2 in sechon 4 9 mght =1

-

bie ircereel
LINKS
x|
FEEDBACK Kikanas [fems
Email: |m.a\:-u@bmac.ds

Flease contact me regarding this comment. =]

Sed | Feset |
Thig form ir rend be the developa), Bob ey \
B Loughborough
University

Thank you for your comments

We are always lockmg te mmprove the Engineermg Mecharues web site. Your comments vall be read and we appreciate your
honest opimen. Ay reported faults will be repamed as soon as possible.

ﬁ For further mnformation regarding the Engineenng IMechanics web site, contact the medule tmtor D b Acar
Your Coments wns:

To: meriki@student. bore.acuk

Frap: m.acan@iboro.geuk

Navse: Mewmiis

Subject :Faedback from Enginearing Mechanics

Dpe of Commment: Frobiom
Comiment: Tuterial Cuestion 2 in section 4.9 might be incorrect

Hems f Tutoials/ Examples § Beading Lips Past papers £ Links / Eoqdback

Flease contact me regarding this comment,
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