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Executive Summary

The Engineering Pathway digital library, www.engineeringpathway.com, is a portal to high-
guality teaching and learning resources in engineering, applied science and math, computer
science/information technology, and engineering technology. The website is designed for use
by K-12 teachers, university educators, and students. Engineering Pathway is a combined effort
of NEEDS.org and TeachEngineering.com to provide a more complete digital library of
engineering education materials for all education levels.

The TeachEngineering digital library, www.teachengineering.com, provides teacher-tested,
standards-based engineering content for K-12 teachers to use in science and math classrooms.
Engineering lessons connect real-world experiences with curricular content already taught in K-
12 classrooms. Mapped to educational content standards, TeachEngineering's comprehensive
curricula are hands-on, inexpensive, and relevant to children's daily lives.

The goals of this study were to:
e Assess needs of K-12 teachers
e Assess usability of K-12 portion of Engineering Pathway website
e Assess usability of TeachEngineering website

Four methods were used to conduct this study. A competitive analysis was done to identify the
key competitors of Engineering Pathway and to compare them to the website. A heuristic
evaluation was done as an initial assessment of the usability of the Engineering Pathway
website. In order to assess the needs of K-12 teachers, interviews were conducted. Lastly,
usability testing was employed to evaluate the usability of the Engineering Pathway and
TeachEngineering websites, in order to assess the users’ overall experience and impressions of
the websites.

This report focuses on the usability testing portion of the study. Several recommendations are
made at the conclusion of this report to improve the navigation, search functionality, and
organization of the Engineering Pathway and TeachEngineering websites to better suit the
needs of K-12 teachers. In addition, several recommendations and improvements that can be
quickly addressed are listed on page 35.



Introduction to Study

Engineering Pathway and TeachEngineering

Engineering Pathway is a portal to high-quality teaching and learning resources in engineering,
applied science and math, computer science/information technology, and engineering
technology for all levels (K-gray). K-gray includes K-12 education, higher education, and
continuing education (education outreach and professional societies). Engineering Pathway's
goal is to provide resources that help teachers, parents, faculty, and practicing engineers to
inspire more of today's students to follow an engineering path as their way to understand and
improve the world. Engineering Pathway is sponsored by the National Science Digital Library
(NSDL). This project is funded by a grant from the National Science Foundation (NSF) to
establish a digital library containing engineering education resources. The collection contains
about 25,000 cataloged entries and went live in November of 2005.

Engineering Pathway is a combined effort of NEEDS.org and TeachEngineering.com to provide a
more complete digital library of engineering education materials for all education levels.

TeachEngineering’s vision is to use engineering as a vehicle to integrate science and math in K-
12 classrooms through inquiry-based curricula and hands-on activities that demonstrate the
creativity of engineering and are relevant to the lives of youth. TeachEngineering is the K-12
sister site to Engineering Pathway. When searching the K-12 portion of Engineering Pathway,
many of the resources found are contained in the TeachEngineering collection.

Goals of Study

The goals of this study were to improve the K-12 component of the Engineering Pathway
website. A needs assessment of K-12 teachers was conducted in order to understand how
Engineering Pathway and TeachEngineering could best meet those needs. The usability of the
K-12 component of the Engineering Pathway website as well as the usability of the
TeachEngineering website was also \investigated.

Methods
The four methods used for this study are described below:

e Competitive Analysis
The goal of the competitive analysis was to identify the key competitors of Engineering
Pathway, determine the key attributes, and then compare them to each other as well as
the Engineering Pathway website.

e Heuristic Evaluation
The goal of the heuristic evaluation was to assess the usability of the Engineering
Pathway website. From this assessment, potential usability problems were discovered.



¢ Interviews
The purpose of the interviews was to understand the needs of K-12 teachers. The
interviews focused on what resources teachers use, where they find those resources,
how they share resources, and how they evaluate the resources.

e Usability Testing
The purpose of this method was to assess the usability of the Engineering Pathway and
TeachEngineering websites. During the usability testing users searched, submitted, and
viewed resources. The users’ overall experience and impressions of the websites was
also addressed during the testing.

The competitive analysis and heuristic evaluation have been previously conducted (1214 final
report: S. Robinson, J. Mangold, and A. Favor). The interviews have also been previously
conducted (J. Mangold: Masters Report May 2008). The following report discusses the usability
testing conducted during this study, the goals, and the findings.

Layout of Report
Throughout the report user quotes are italicized and boxed for easy reference. At the end of
the report recommendations are outlined as well as suggestions for further study.



Usability Testing

Goals

The main goal of the usability testing was to assess the usability of both the Engineering
Pathway and TeachEngineering websites. The specific topics that were addressed in the
usability testing are related to each user’s personal real-time experience on the website. The
goal of the testing was to find out how useful the website was and how easy to use and
understand it was. By assessing the usability of the websites, this would help to make
recommendations to the Engineering Pathway group so that they can create a website that is
specific to the needs of K-12 teachers.

Participants

Usability testing was conducted with six K-12 teachers in the Bay Area, more specifically middle
and high school teachers (grades 6-12) currently teaching math, science, or computer classes.
These teachers curriculum is more relevant to engineering education resources than those in
elementary school. Usability testing was also conducted with graduate students in the school
of education and Graduate Student Instructors (GSlIs) in the computer science department;
both groups from the University of California, Berkeley. The education students all had K-12
teaching experience; mainly in math, science, and the liberal arts and had a low-to-medium
computer proficiency level. The GSls did not have any K-12 teaching experience, but had
teaching experience in the computer science department at the undergraduate level and had a
high computer proficiency level. Prior to the usability testing, all test participants had never
heard of Engineering Pathway or TeachEngineering before. A description of the usability
testing participants can be found in Appendix A.

Process and Topics Covered

Each usability test lasted for about 30-45 minutes. The usability test was videotaped to record
any facial expressions and audio from the user and CamStudio was used to record the
computer screen navigation. Two team members participated in each usability test, one person
administered the usability test and the other member took notes. The usability tests were
conducted at a location convenient to the participant. The following topics were covered
during the usability testing and the usability testing guide can be found in Appendix B.

For the usability testing, the users did a think-aloud as they walked through the websites. To
begin the test, users were given a scenario that a colleague had just e-mailed them the link to
the Engineering Pathway and TeachEngineering websites. They were then asked to express
their initial impressions of the Engineering Pathway and TeachEngineering homepages (e.g.
what they thought the website was about and what they thought they would find there). Next
users were asked to create an account and log into the site. The participants were then asked
to conduct a passionate search (e.g. search for something that they would need for a lesson
that they were creating for their class). The next task was for users to manage and add a



resource to “My Workspace.” To conclude the test, users were asked to submit a resource to
the Engineering Pathway website as well as the TeachEngineering website and logout.

Analysis

In order to analyze the usability testing data, coding methods were used to find themes and key
findings throughout the usability testing notes and videos. The coding and analysis of the
usability testing data can be found in Appendix C. These themes were used to develop the
findings and recommendations. These findings and recommendations are discussed in the
sections to follow.



Successes and Mixed Successes

Successes

Overall Impressions

Engineering Pathway — Is a high quality site

Users believed that Engineering Pathway was a credible website because of the sponsor
logos that are displayed at the bottom of the homepage. Knowing that the site was
sponsored by a reputable organization made them feel that they would find reputable
material on the website. This also made users feel good about the overall quality of the
site.

User #2: Supported by NSF — that looks good. | had more faith in it and less suspicion
and higher quality than Joe Schmoe.

User #5: | see the NSDL so | know that is a good thing, but | forget what it stands
for, but | know it is a science thing.

TeachEngineering — Is consistent

Users were excited about several aspects of the TeachEngineering website. Several
users liked the standardized format for each lesson. Users also liked all of the
information that was given about particular lessons, such as the time required, cost,
grade level, and group size.

User #3: Wow, there is a lot of good stuff here. This is all printer-friendly so I can print
resources out the way they are.

User #4: So if you took them all and they were standardized, so they are all set up the
same way, so | know where to look, so | don’t have to search, | don’t have to take as
much time to figure how to navigate it.

User #4: It’s standard, so you look at it once and you know how to do it.




Mixed Successes

What is Engineering Pathway?

Most users understood the general idea of Engineering Pathway (that it provided
resources to bring engineering into the classroom), but they are unsure how it relates to
them or how it can fit into their classroom since they do not teach engineering.

User #4: | think it is all physical science, because it says engineering instead of science
pathway, but | guess it is also math, so math and physical science.

User #1: | see education and K-12 a lot. | see the little kid. So | think it is a way to bring
engineering into the classroom.

User #2: Resources for kids and, wait, no, resources for educators, maybe?

User #5: This is for engineering and I’m life sciences, so | wouldn’t expect to find
anything here. | don’t teach engineering.

Pictures

Engineering Pathway

Users had mixed reactions to the changing pictures on the Engineering Pathway
homepage. Some users thought that the pictures were cool. Other users thought that
the changing pictures were distracting.

User #3: Cool pictures

User #2: | don’t like that the picture changes every 3 seconds

A lot of text

Engineering Pathway

Some users thought that the amount of text on the homepage was overwhelming and
confusing. They also thought that it was a lot to digest. On the other hand, one user
thought that the amount of information presented on the homepage meant that the
website was promising and that it had a lot to offer.



User #2: There is a lot of stuff on the homepage, so there is a lot to read and look
through.

User #5: There is a lot to see here, it is not a simple website, there is a lot going on so
that is promising.

User #1: Wow, there is a lot here to look at. Too dense!

Comments & Reviews

Engineering Pathway
Participants were very interested in seeing comments and reviews from fellow users.
However, they could not find many resources that had populated comments or reviews.

For example: one user searched for slope, clicked on a search result, looked at a
resource display page, saw “1 comment and O reviews”, questioned how new the
website was, saw “publication date: 1998” and thought that it was the publication date
of the website when it was really the publication date of the resource.

User #2: No comments, how new is this website? 1998, oh, not that new.

10



Findings and Recommendations

Terminology

Engineering Pathway & TeachEngineering

Findings

e Users were not sure what several of the terms meant that were used throughout the

website. Some of these are shown in the screenshots below.

|Ouick Search

Engineering Pathway onced Soarch: 112 | pigher

Home | Log Out | EditProfile |
Higher Ed Resources »
K—12 Resources »
Disciplinary Communities »
Broadening Participation »
Advanced Search »

Browse

Submit Resources » Engineering Pathway

e b d
My Workspace AEE papers \ @
About Us » IJEE Papers

TeTConie w cnygimesnng Pathway

]

Help

Premier Award » 2007 Premier Award Winners

Engineering Pathway is a portal to high-quality teaching and

Help for First Time Users learning resources in applied science and math, engineering, Crumroll pleasel...and the
computer sciencefinformation technology and engineering FPremier Award for Excellence

e T technology, for use by K-12 and university educators and in Engineering Education
students. You are entering the engineering education “wing” of Courseware goes to Arcade:
the National Science Digital Library (NSDL). Interactive Mon-linear

December 11, 1997, Strnctiral Analvcic and

Example Terminology on Engineering Pathway Homepage
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Quick Search |@
- -
Engineering Pathway Advanced Soarch: K12 | igher Ed

Browse

Engineering
Education
Resonrces

Home | Log Qut | Edit Profile | Help
Higher Ed Resources »

K—12 Resources »

Disciplinary Cr lities

Broadening Participation »  cuucational Standards

Publish Your Curriculum

Advanced Search »
Professional Development

Browse s -

Submit Resources »

My Workspace

e R &

Welcome to Engineering Pathway

About Us »

Premier Award »
Engineering Pathway is a portal to high-quality teaching and

Help for First Time Users learning resources in applied science and math, engineering, Drumroll pleasel...and the
computer sciencelinformation technology and engineering Fremier Award for Excellence
P technology, for use by K-12 and university educators and in Engineering Education
e students. You are entering the engineering education "wing” of Courseware goes to Arcade:
the Mational Science Digital Library (NSDL). Interactive Mon-linear

December 11, 1997,

Structural Analysis and

Example Terminology on Engineering Pathway Homepage

MyTE Logi
Rc.rawa.c for K=12 What is My:TE;

dE Add to MyTE | Printer Friendly Version |

LT Aty et Tl >~ Home > Curriculum > Lessons > Boxed In and Wrapped Up View POF

Brows : : e
S Lessons include associated activities.

I TE Lesson: Boxed In and Wrapped Up
[ Subtect Arcas_|
[ Curricular units |
[tessons |
[actvities |

Browse Edu. Stds.

Living Labs

Why K-12 Engr?

Submit Curriculum

About Us

5 2

‘We're all familiar with cereal boxes like these, but are they the
best way to padiage the products inside? Copyright @ USDA

Grade Level: 7 (6-8) Saleerot
Time Required: 3.5 hours esson Dependency: [Jone

Keywords: rectangular prism, cube, volume, surface area
Summary: Students find the volume and surface area of a rectangular box (e.g., a cereal box), and

then figure out how to convert that box into a new, cubical box having the same volume as the original.
As they construct the new, cube-shaped box from the original box material. students discover that the

Example Terminology on TeachEngineering “Resource Display” page
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Recommendations

e Use terms that K-12 teachers would be more familiar with, and provide definitions for
terms that may be ambiguous.

User #1: So research findings, is that like studies you’ve done?
User #2: | don’t know what broadening participation is.

User #5: | don’t know what these are AEE, IJEE [papers].

User #6: What does lesson dependency mean?

Navigation
Engineering Pathway

Findings
e Almost every user had trouble searching for K-12 resources.

0 Several users scrolled over the “K-12 Resources” button on the left navigation
bar and then clicked on “Curricular Resources”. The “Curricular Resources” page
displays other websites that provide K-12 resources. Users expected to be able
to search for curricular resources, but instead were provided with alternate
websites. This also added to the confusion about what the purpose of the
website is; one user assumed that it just recommended other websites that have
K-12 resources.

O One user was unsure of how to search for K-12 resources and went to the site

map. After viewing he was still unsure and decided to just use the “Quick
Search” box in the upper right hand corner of the homepage.

13



Your
Portal fo

Higher Ed Resources »
K—12 Resources »
Disciplinary Communities »
Broadening Participation »
Advanced Search »

Browse

Submit Resources »

My Workspace

About Us »

Premier Award »

Help for First Time Users
Today in History

December 11, 1844,

Your
Portal fo
Engineering

Education ""'

Higher Ed Resources »

K-12 Resources »
Disciplinary Communities »
Broadening Participation »
Advanced Search »
Browse

Submit Resources »

My Workspace

About Us »

Premier Award »

Help for First Time Users

News and Events

December is the month for
giving gifts. Bloggers and
retailers have rushed to
round up the best products
and services to areen the

Curricular Resources

Quick Search |

Engineering Pathway

Researcl ngs
Educational Standards
Publish Your Curriculum

Professional Development

Welcome to Engineering Pathway

Engineering Pathway is a portal to high-quality teaching and

learning resources in applied science and math, engineering, Drumroll pleasel....and the
computer sciencefinformation technology and engineering Premier Award for Excellence
technology, for use by K-12 and university educators and in Engineering Education
students. You are entering the engineering education “wing” of Courseware goes to Arcade:
the Mational Science Digital Library (MSDL). Interactive Mon-linear

Striictiral Analucie and

Navigation options on Engineering Pathway Homepage

. . Quick Search |E
Engineering Pathway  scocsseom w1 mgners
e

HCME == CURRICULAR RESOURCES =+

Curricular Resources

Our Favorite K-12 Engineering Collections:

TeachEngineering

This K-12 curricular collection provides hundreds of hands-on lessons
and activities using engineering as the vehicle for teaching science and
math. The resources are searchable by many criteria and aligned to
educational standards — all written so you don’t need an engineering
background to present the material in your classroom. More curricular
materials being added all the time.

Engineering is Elementary

Curricular units on commonly taught grades 1-5 science topics, as
determined by an analysis ofthe FOSS, STC, Gems, and Insights
curricula and the Mational Science Education Standards. Each science
topicis paired with an engineering field, a country, and a design
challenge. Available unit topics: Balance and forces, earth materials, air and weather 5|mp|e machmes
and insects. More units being added all the time.

Teachers' Domain

Within this extensive collection of materials are many engineering resources that include lessons on the
engineering design process, systems and technologies, and materials and tools. Use the “test drive”
feature to examine the available engineering resources.

“Curricular Resources” page on Engineering Pathway

14



CrTT—
Engineering Pathway  ccin e mpen

Engnescs s m Sy

" T-I R NG SO
oo maT e K-12 Englnssring Ed
g Euech x Inbrocisce

25 b Engreaning ey on ay bringn =
e 2" Engreers Mecs s
"' o O Tarencal

o ity
[ o
Jmcpom S Sren e Or i, ity for your cisen or
warance s Cariwon ouiraech project et click: Saench B- 12 Curricun.
rescipntn of Hhe M 2008
[Semrremr ML Soondon Priza o rrexs
i cramticn = e oy e
Intagratec Tamching e [
mmrring Frogrem =t the " e
L [

TEocE Inforrrstion beicw:

Dlscarmss W= &2 g s wrfoun & e L, S Ik st e Shapgocirmad by dhanciagh ?"" H.DL

K-12 homepage on Engineering Pathway

Recommendations
e Make it easier to search K-12 resources.
0 For example, on the K-12 homepage move the “Search K-12 Curricula” box
higher up on the page. (See above)

o Keep users on the Engineering Pathway website.
0 The “Curricular Resources” page currently contains links to other websites that
have K-12 engineering resources. This page should have the K-12 search field as
the main focus and the suggested websites should be provided under a

10

“favorite’s” page.
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User #1: All these are buttons? [on the left side navigation bar]

User #2: So | went to a site map which for me is easier. Often | go to quick search
then | find it isn’t the right place to go.

User #5: | would probably go to K-12 resources and then to curricular resources.
Being life science, | probably wouldn’t click on NASA or engineering, or the Robo
lab. My class isn’t really about building or engineering, so that probably wouldn’t
be applicable to me.

TeachEngineering

Findings
On the TeachEngineering homepage, several users used the “Browse” link to see what

types of resources were in the collection. The “Browse” link on the bottom of the
homepage is linked to the “Browse Standards” page (not the “Browse Curriculum”
page). Users spent an average of three minutes trying to determine what page they
were on and how they got there.

16



MyTE Logi
W RGIM&!S for K=12 What is M!TEI;

LRV Welcome to the world of K-12 engineering education!

y

|
£
r |

Home

Browse

Curriculum Engineers have a hand in designing. Just a cute kid with a great imagination...
or an aspiring engineer who will shape our world?

creating or modifying nearly everything we
touch, wear, eat. see and hear. Introducing
Living Labs engineering into the K-12 classroom
connects science and math concepts to
the everyday engineering that surrounds
T ARt en} us. This teacher resource,
TeachEngineenng.org, helps teachers
enhance leamning, excite students and
Palicies stimulate interest in science and math
through the use of hands-on engineering.

Browse Edu. Stds.

Why K-12 Engr?

About Us

The TeachEngineering digital library
provides teacher-tested, standards-based
engineering content for K-12 teachers to
use in science and math classrooms.
Engineering lessons connect real-world
experiences with curricular content already
taught in K-12 classrooms. Mapped to
educational content standards.
TeachEngineering's comprehensive curricula are hands-on, inexpensive, and relevant to children’s daily
lives.

There are many ways to access the materials in this collection:

=i sgollection by specifying keywords, grade levels, educational standards. or other criteria
lar contents by subject area, curricular units, lessons or activities

G el favorite items and submit reviews in your own personalized MyTE area

And remember — you don't need knowledge of engineering to use these curricula!

“Browse” link on TeachEngineering Homepage

17



L8 1
MyTE Login
W Resowces for K—12 What is MyTE?

L e et gt (1 > Home > Curriculum > Educational Standards > Browse Standards

B
You are browsing NSES Educational Standards

TtsGanee
| | sublectAreas | Change the educational standards source: | NSES 2
[ [Corrcutarunis
I Choose additional criteria to focus your results list: Reset additional criteria.
[rctwiies | e
Browse Edu. Stds. et Leveld !_@”__‘_’! and |_a_|_|_':'__:.!

Between: B
Living Labs Edu. Standards lall... |

Subject: — —
Why K-12 Engr? — =

y L Edu. Standards lall... v

Submit Curriculum [ENETJLS —— I
About Us By, ondands L?.'!:.:;_tl

Number:
m [ Show only the standards that are referenced by curriculum Ei/
Hosted by: First 44 4 12345 B Wk Last

Showing page 1 of 8 pages. Viewing records 1-10 of 79 records returned.

Subject i -
@ ¥ . fEopc) E fhe
i K-4

ﬁ%‘ IE/ NSES science A1 studentz zhould develop abilities neces=zary to do =cientific

(science as inguiry
inguiry)

“Browse Standards” page on TeachEngineering

Recommendations
e Make the “Browse” link direct users to the “Browse Curriculum” page

User #5: | guess | am looking at the standards; that is a little misleading.

this isn’t lessons; | thought it was going to be looking for activities.

User #6: How would I, oh these are all standards though, these aren’t lessons. Hmmm...

Search

Engineering Pathway

Findings

e When users searched for resources, the “Search Results” display page showed resources

that were not relevant to the subject that the user was looking for.



q

Search Results 1-10 of 1723 for projects >
Search results from National Science Digital Library: NSDL (354734 results)
I ——

0 For example, one user “quick searched” for cells as a 7 grade life science topic

and some of the top hits were fuel cells and cell phones.

On the “Search Results” display page, users were unclear how the search results were
ranked.

Users did not know how many total search results there were after completing a search.

0 For example, on the “Search Results” display page, users assumed that the

number of search results from the NSDL were the total number of search results

found on Engineering Pathway.

" Quick Search |@
oar - L ]
o Folt Engineering Pathway avanced search; K12 | igher s
gineering
Education Browse

Resources

Home | Login |

Register | Help

Resultpage:1 2 3 4 56 7 2 9 10 Mext E%,:::
TITLE RESOURCE TYPE DISCIPLINE SOURCE
Project Links: mathematics and its Teaching - Tutorial . .
applications in engineering and (Callege Freshman - Gen_eral I_Engme_ermg,
ap ; Engineering Science PETIS
science College Seniar) Catalog Record

This site contains learning medules within many different areas (searchable by general applied topic or by general
mathematics topic). All are excellent step by step tutorials with illustrations appropriate to the subject covered... more

Project Links: resistance and CELIE I

p (College Freshman - Electrical Engineering
capacitance ; MEFES
College Senior) Catalog Record

“This module is designed to teach students about resistors and capacitors.” Students learn the subject through the following
sections: * theory * variable resistor * compound resistor * variable capacitor * elastance ... more

“Search Results” display page on Engineering Pathway

Recommendations

Make search results more relevant.

Give users tips on how to perform a search that will result in resources that are more

relevant to their search.

Provide users information about how the search results are ranked.

19



On the “Search Results” display page, make the number of search results from
Engineering Pathway more apparent than the search results from the NSDL.
0 For example, relocate the search results from the NSDL away from the number
of search results from Engineering Pathway.

User #6: Why is this resource listed at the top of the list, is it like Google?
User #6: Oh, there are 354,000 results, that’s a lot.

User #5: So it looks like it is engineering, | guess it popped up because its
cell phone.

Teach Engineering

Findings

Search results not relevant
0 One user searched for “cells” and the resources that appeared were not related
to cells at all; some of the top hits were for fuel cells and cell phones.

Unsure how search results were ranked
0 One user searched for “cells” and the top hit of the search results appeared to
be selected because it had the keyword “cells” in the description (only twice),
but the result had nothing to do with an activity on cells
O It appears that the search results are ranked alphabetically, not by relevancy to
search keyword(s).

Users did not click on “see details” to view all search results

0 When users searched, they thought that the results that were shown on the
“Search Results” display page were all of the results available. Users did not
realize that there were actually more search results and that they could click
“see details” to see the entire list of search results. Because of this users made
their decision based on which resources were immediately displayed.

0 Users also did not realize that clicking on “see details” would allow them to see a
listing of all of the details about the results.

Recommendations

Improve relevancy of search results
Rank results by relevancy to search criteria

Make it clear that there are more search results than listed on the initial “search results”
display page
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MyTE Login
LLLTHIENQINGRiNg Resowes ror /2 B

LT it > Home > Curriculum > Search > Search Results

| | By Edu. Stds.
Search results for "cells” returned 71 documents

Browse - 5 f -
Curricuham Subject Areas: 0 matches. Try again? Curricular Units: see details for 2 matches. ..
Cellular Respiration and Population Growth

& Exploring Solar Power

Browse Edu. Stds.

Living Labs
ST Lessons: see details for 38 matches. . Activities: see details for 31 matches —>
gl & Boxed In and Wrapped Up IR

ettty & Can You Taste [t? B A Case of Innovation

@ Carbon Cycles An Arm and A Leg
About Us g p = S — .

& Cleaning Up with Decomposers Biomimicry: Matural Designs
Policies B Digestive System @ Blood Cell Basics

i P

Hosted by: Modify your search

Clicking the B icon will highlight your search term(s) in the document.

Your Search also returmned the following results from our partners
NSDL org: 166289 results
EngineeringPathway.com: 201 results

“Search Results” display page on TeachEngineering

Quick Search
Engineering Pathway

Findings
e Every user used the “Quick Search” box to search for resources.
0 This was done when users had trouble finding a way to search the Engineering
Pathway site using the left navigation bar.
0 Several users automatically used the “Quick Search” box to search for resources,
because they were familiar with using it from searching on other websites.
0 One user searched for “genetics” using “Quick Search” and all of the results were
either case studies or higher education resources. She (a K-12 teacher) then felt
that this proved that Engineering Pathway was not the website for her.

e Users became frustrated when the “Quick Search” results were too broad and not
relevant to what they were looking for.
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our |Ouick Search ) |m
Pt Engineering Pathway h--.—-—tf | Migherta

Engineering

Education Browse
Resosrees

Higher Ed Resources » : F,.._-u;_ .

i3, i W )

K—12 Resources »

Disciplinary Communities »

Broadening Participation »
Advanced Search »
Browse
Submit Resources » iy
L
My Workspace
About Us » . .
Welcome to Engineering Pathway
Premier Award » 2007 Premier Award Winners
Engineering Pathway is a portal to high-quality teaching and
Help for First Time Users learning resources in applied science and math, engineering, Drumroll pleasel...and the
computer sciencelfinformation technology and engineering Premier Award for Excellence
I technology, for use by K-12 and university educators and in Engineering Education
Rt students. You are entering the enagineering education “wing” of Courseware goes to Arcade:
e s the Mational Science Digital Library (NSDL). Interactive Non-linear
“Quick Search” box on Engineering Pathway Homepage
Recommendations

e Make it easier for users to find alternate ways to search for K-12 resources on the
homepage instead of having to use “Quick Search”.

User #2: Often | go to quick search, and then | find it isn’t the right place to go.

User #5: Actually it looks like this stuff is not very useful, there is six pages of it, so it says
case studies, college students, and this is the kind of thing that there is so much to wade
through so if I don’t see it on the first page | don’t know if it is going to be helpful to me.

Advanced Search

Engineering Pathway

Findings

e When using the “Advanced Search” at the top of the homepage, users were unsure
about what to enter into several of the search fields, because it was linked to a
combined advanced search (both K-12 and higher education).
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0 For example, some of the fields that teachers were unsure of were: “Discipline”,
“Resource Type”, and “ABET Outcome”.

Users do not realize that there is a specific “K-12 Advanced Search”.

0 For example, users clicked on the “Advanced Search” link in the top right corner

of the homepage, instead of clicking on the “K-12” advanced search link.

through “PreK

Browse

Submit Resources »
My Workspace
About Us »

Premier Award »

Help for First Time Users

Today in History

December 11, 1844,

_K.”

Welcome to Engineering Pathway

Engineering Pathway is a portal to high-guality teaching and
learning resources in applied science and math, engineering,
computer sciencelfinformation technology and engineering
technology, for use by K-12 and university educators and
students. You are entering the engineering education "wing” of
the National Science Digital Library (NSDL).

The “K-12 Advanced Search” page default searches over the grade range “PreK-K”

Home | Login | Register | Help

2007 Premier Award Winners

Drumroll please!....and the
Premier Award for Excellence
in Engineering Education
Courseware goes to Arcade:

Interactive Mon-linear

Stroctiral Analveic and

“Advanced Search” links on Engineering Pathway Homepage
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Engineering
Education
Resources

Higher Ed Resources »

K-12 Resources »
Disciplinary Communities »
Broadening Participation »
Advanced Search »

Browse

Submit Resources »
My Workspace
About Us »

Premier Award »

Help for First Time Users

Quick Search |m
- -
Engineering Pathway e o | sgneres

Browse

Home | Login | Register | Help

ADVANCED SEARCH »=> SEARCH RESULTS »> ADVANCED SEARCH > K-12 ADVANCED SEARCH ==

K-12 Advanced Search

Search for: |

Searches: title, description, keywaords, authorfpublisher, host collection, subject, learning resource type.

Type of Learning Resource:

@Al
(0 Select from the following list:

Curricular Unit Lesson Plan Hands-0n Activity

Interactive Real-World Data Reference Material

Educational Research Paper

Search Reset

Home K—12 Higher Education Contact Us Site Map Feedback Supported by through N.DL

“K-12 Advanced Search” page on Engineering Pathway

Recommendations

Clarify separate advanced search options for the entire sire, K-12, and higher education.

Change the “K-12 advanced search” page to search across the default range “from grade
PreK-K through grade 12.”

User #5: Looks like | can do an advanced search and | can fill it all in. (Searched for
genetics and demonstration) And there are no results, so it looks like there is not a lot.
It’s engineering and I’m life science so I’'m not really surprised.
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Resource Display Page

Engineering Pathway

Findings
e When users were on the “Resource Display” page, they were unsure how to view the
resource. After searching the page, they assumed that they had to download it to their

computer.
0 Users did not realize that they had to click on a link to view the resource.

0 Next to the resource link the label was titled “Download URL”; users thought
that they had to download the resource to their computer.

0 Users expected the picture (thumbnail of the resource) to be clickable
e After struggling with how to view the resource, one user went to the “First Time Users”
page, but was unable to find information about how to view the resource.

e Once users figured out how to view a resource on Engineering Pathway, they were
surprised when they were directed to a website other than Engineering Pathway. Users
then had difficulty getting back to Engineering Pathway.

our . . Quick Search m
_ Porait Engineering Pathway Advanced Search: K12 | igher Ed
g’iﬂﬂﬂ"g

Education
Resonrces

Heme | Logln | Register | Help

Higher Ed Resources »

HCOME =»> ADVANCED SEARCH >= SEARCH RESULTS = LINEAR EQUATIONS APPLET ==

K-12 Resources »
Learning Resource: Linear Equations Applet
Disciplinary Communities »

Broadening Participation » rEl
Advanced Search » COMMENTS (1) REVIEWS (0}
Browse

Submit Resources » SAVE TO WORKSPACE

My Workspace
Title:  Linear Equations Applet
About Us »

i Download  hitpifwww eserc.stonybrook. ..
Premier Award » < oL Db \,>

Help for First Time Users Author(s):  Gennadiy Vasilevskiy

Publisher(s): State University of Mew York at Stony Brook

“Resource Display” page on Engineering Pathway
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Recommendations
e Provide users with clear information on how to view the resource.
0 For example, one way to do this would be to use a more descriptive title than
“Download URL”, such as “Click Here to View Resource”.

e Allow users to click on the thumbnail of the resource to view the resource (link the
thumbnail to the resource).

e Onthe “First Time Users” page, clearly explain how to view a resource. One way to do
this is to add it to the “Frequently Asked Questions” page.

e Clearly notify users that they will be navigating away from the Engineering Pathway
website when viewing resources. This could be done with a disclaimer or notification on
the resource page.

User #2: To see it, it is not exactly clear what you have to do. So | guess | have to
download it, that’s the URL... (Clicked on more information about resource and
nothing came up.) (Clicked on first time users and couldn’t find anything.) I'm
stumped on how to see the resource and I’m not sure what to do. | could download
the URL and see what happens.

User #4: | was kind of surprised it took me to an outside link. So it looks like this is
a place where you look at other lessons that are already online and they kind of put
them together in the same spot.

TeachEngineering

Findings
e Users were frustrated with the presentation of information on the “Resource Display”
page.
0 Users were confused about the hierarchy of information
= They thought that the information most relevant to the current lesson
should be highest on the page.
= Users could not find the attachments and procedure of the lesson or
activity.

0 The users were overwhelmed with the amount of text on the page and the long
scroll needed to view the entire lesson.

0 User’s eyes skipped over the summary at the beginning of the lesson because all
of the summary information was too close together.
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For example, several users suggested that a summary of what the lesson
was about be created and did not realize there was already one there.

Users do not want to spend a lot of time looking through materials to find what they
want. They want to be able to quickly see if this is what they need.
0 For example, one user wanted to be able to see thumbnails of attachments so
they could quickly get a feel for what the activity would involve.

owEs EdW Stis
Living Labs
VWhy K12 Engre?
Submit Currculum

Witant To Review?

U

m > Home = Curricuiem > Activitiss > Biodomsas Enginssning Wi

CArTiC LT
Activities may be standslone, or part of lessons or cumicular units
[Trvomes |
I TE Activity: Biodomes Engineering Design Project Lessons 2-6

{

5 o
Eg iiIIIII

LLLITIENQINGRANG Recovces for -2 Ll

Add to MyTE | Printer Friendly Wers

Dsign Projsct: Lessons 25

Grade Lewvel 5[3-8) Group Size: 2

Time Required: 7 hours Activity Dependency: Mons
Mote: Cwver multiple class pericds or

portions of class pericds.

Expendable Cost Per Group: USS 5

Noter Estimate. Cost vanesz by amount and fype of matersiz made available fo
studentz for designing and consiricting theirmodel biodomesz

Keywaords: Brainstorm, bicdome, biome, build, community, oreste, design,
design process, ecosystem, enginesring, enginesering design prooess,
envircnment, interaction

CopyTight S J3y Snan, L

Summary: In this multi-day activity, students explore envircnments, Program, College of
=cosystemns, energy flow and crganism interactions by oresating a scale model Engheering Lakersiya?
bicdome, following the steps of the engineering design process. The Procedure ._,obrcmq.;;mber

b

section provides activity instructions for Bicdomes unit, lessons 2-8, a5
students work through Parts 1-8 to develop their model biodome. Subjects
include energy flow and food chains, basicnesds of plants and animals, and
the importance of decomposers. Students consider why a solid understanding
of one’s environment and the interdependence of an ecosystem can inform the
choices we make and the way we enginesr cur own communities. This activity
can be conducted as either a very structured or cpen-end=sd design.
Engineering Connection: Every day, enginsers adapt existing designs for
housing, structures and cities so they wosdk optimally in specificenvironments
and ecosystems. To do this, engineers apply their understanding of the
specificenvironment and bicsphere, along with the concept of ecosystems to
inform their designs and shape the human-built environment Enginesrs employ
the oyclical steps of the enginesring design proosss to oreatively brainstorm,
design, prototype and oreate cur human-made world.

Rewviews: R=ad Revisws | Bethe First to Write 3 Review
Related Curriculum
subject areas Life Science

cumricular units
lessons

Planting Thoughts

Animals and Engineering
Cleaning Up with Decompesers

Educational Standards Doss thiz sooly to my stete?
Colorado science: processes of scientificinvestigations 1
Colorado scisnce: physical science 2.3
Colorado science: life science 2.1, 2
Colorado science: earth and space scien
Colorado scisnce: intemelationships 5
Colorado scienoe conneclions &

Pre-Req Knowledge

Some knowledge sbout environments and ecasystems, as introduced in Lesson 1 of the Biodomes unit

“Resource Display” page on TeachEngineering
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Recommendations

Re-order the information on the “Resource Display” page
0 Put the most relevant information at the top of the page
0 Move the related curriculum and standards towards the bottom of the page

Reduce the amount of text on the “Resource Display” page.
0 One way to do this would be to use links to display additional information about

the lesson.

In the summary box, add spaces to separate text in order to make it easier to read.

User #6: The scroll bar is so small and long. How much is here?
User #5: | don’t have time to look through all of this.

User #6: Where is the lesson? Let’s see... will you help me out? | see the summary, but
I can’t see... | keep scrolling down... oh there it is... | see...long scroll, huh?

User #5: There is so much writing and | have to sit here and read through a lot. It
looks really daunting. Have the lesson at the top and the supplemental stuff separate
at the bottom. To have all of that before the activity is a lot.

User #6: | saw “related curriculum” so | was already thinking about clicking on
something else, then | saw “educational standards”, and then this is where the lesson
starts. | think for the layout | would put introduction, motivation, the picture, and
related curriculum. As a teacher if I’'m looking for a lesson, | want to get a sense for
what the lesson is about

User #6: Get the recipe first and then what you need at the bottom.

Submitting Resources

Engineering Pathway

Findings

It is not clear to users that in order to submit a resource the resource must already be
located online. Most of the users were expecting to be able to upload documents that
they created.

Users thought that the “Submit Resource” page was very long. They were unclear
exactly how many pages long it was.
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0 Onthe “Submit Resource” page, there is a button labeled “continue”, this button
actually previews the submission.

0 Onthe Submit Resource” page, there is a button labeled “create new learning
resource”, this button actually submits the resource.

Once a resource has been created, the owner cannot remove it or delete it from
Engineering Pathway.

Quick Search

L] L]
g il Engineering Pathway Advanced Search: K-12 | Higher Ed
Education Browse

Resourcer
Home | Log Out | Edit Profile | Help
Higher Ed Resources »

HOME >> SUBMIT RESOURCE >>
K-12 Resources »

Submit Resource
Disciplinary Communities »

Flease provide as much information about the resource as possible. Need help? All field labels are linked

Broadening Participati
roadening Farficlpalion » 4. - help page with definitions and examples for each field.
Advanced Search »
Browse Step 1: Enter information about the author of this resource. *indicates required field
Submit Resources » Author*:
My Workspace Add an author
About Us »

Premier Award » Step 2: Enter required information about the resource. *Indicates required field

Help for First Time Users Title of Resource™
Today in History Discipling™  [Computing - Computer Science ]
Computing - Information Systems =
March 21. 1925 Computing - Information Technology
Pauli publishes exclusion Engineering - Aerospace Engineering
principle. Engineering - Architectural Engineering D
See related resources on Description*:
Pauli and gquantum
mechanics.
Engineering Education Blog:
Women Enaineers
Computer Scientists and
Inventars
http:/f

) -

NCw s Tan] Eveniis Leaming Resource Type Select One. D
View examples and definitions of Learning Resource Types

March is Women's History Primary Media Type*: MNane D
Month. Check out our gender
gquity and Women in Audience/Grade™ College Freshman D

Information Technology P ’
resources. Read and through | Continuing Education [~

“Submit Resource” page on Engineering Pathway
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Minimum Operating System
Version:

Preferred Browser: Select One D
Minimum Browser Version:
Software:
Minimum Software Version:
Flugin Required:
Minimum Plugin Version:
Other Hardware or Software

Requirements:

Installation Motes:

Home ﬁ Higher i Contact Us Site Map Feedback by @ ) through N.DL

“Submit Resource” page on Engineering Pathway

Preferred Browser.
Minimum Browser Version
Software

Minimum Software Version
Plugin Required

Minimum Plugin Version

Other Hardware or Software
Requirements

Installation Motes

( Create New Learning Resource)

Please note: if the resource submission stalls at this point, the process of cataloging the resource has
most likely been completed, and you will receive email confirmation of a successful submission. Please
use your browser features or keyboard commands to cancel the process if stalled, and send email fo
webmaster@needs.org or go to the help page to notify us ofthe stall event.

Home K-—12  Higher Education ContactUs  Site Map Feedback Supported by " through [IDE]!

“Submit Resource” page on Engineering Pathway
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Recommendations

e Make it clear to the users that in order to submit a resource they must have a URL
where the resource is located, before they fill out the information about the resource on
the submission form.

e Consider allowing users to upload files.
e Rename buttons on resource submission page:
0 “continue” = “preview submission”

O “create new learning resource” = “submit new learning resource” or “finish”

e Enable users to remove or delete resources that they uploaded or created

User #5: If | have a worksheet that | have to upload it says there is a URL so if the worksheet
isn’t already somewhere else | guess you can’t do it.

TeachEngineering

Findings
e Users were discouraged when trying to submit a resource, because there are no clear
instructions about how to do so and they have to e-mail for this information.

£ N ~3 H :
1 e MyTE Login
¥ 55 ® [ [TTH|ENGINGRING Resources for -2
| A
m > Home > Submit Curriculum
Search Curriculum

— Publish your K-12 engineering curriculum in TeachEngineering
Curriculum

If you have K-12 engineering lessons, hands-on activities or multi-week units that you would like to see
published here, you can submit them far inclusion in the TeachEngineering digital library collection.
VWhy KAZ Enar? Curricular subn_ussmns r_nust be in a standardized format. The links below point to the various templates

that support this formatting.

‘l Submit Curriculum .
+ TeachEngineering Lesson Template with Description (pdf)
= + TeachEngineering Lesson Blank Template {doc)
& TeachEngineering Activity Template with Description [pdf)
s TeachEngineerin L kit

Hosted by: e,
To learn more about the TeachEngineering submission, review and publication process, please email us >

ith tions.
with your questions

“Submit Curriculum” page on TeachEngineering
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Recommendations

Provide clear instructions about how to submit a resource.

User #5: So then | would download a template for that. So that tells me what
information | need to have so it is standard with all the other ones. It tells me what
format to put it in and then it says to learn more about the process to e-mail us with
your questions, it doesn’t really say how to submit them, so | guess | would e-mail and
say | have a question and ask them how to submit them

My Workspace

Engineering Pathway

Findings

When viewing the “My Workspace” page, all of the saved resources and links are hard
to distinguish from each other.

There is no way for users to organize or sort their saved resources on the “My
Workspace” page.

When viewing a resource that is already saved to the “My Workspace” page, it still
shows a button saying “Save to Workspace”.
0 This created confusion among users as they were unsure if they had successfully
added the resource to their “My Workspace” or not.
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Your

Portal fo
Engineering
Education
Resonrces

Higher Ed Resources »

K—12 Resources »
Disciplinary Communities »
Broadening Participation »
Advanced Search »

Browse

Submit Resources »
My Workspace
About Us »

Premier Award »

Help for First Time Users

Today in History

Quick Search

K-12 | Higher £d
Browse

Advanced h

Engineering Pathway

Home | Log Out | Edit Profile | Help

HOME »> SUBMIT RESOURCE => PREVIEW == USER WORKSPACE »>

My Workspace: jennifer.mangold@gmail.com

Keep your favorite resources close at hand in your workspace. While viewing a resource, you may
add it to your workspace. Resources you submit are aufomatically added to your workspace.

Title Actions Creation Date
Understanding Interactions Between Instructional
Design. Student | earning Styles. and Student Edit Remove from Warkspace24 Nov 2006

Motivation. and Achievement in an

The Engage Program: Implementing and
Assesing a Mew First Year Experience

Use of Educational Technology to Transform the
50-Minute Lecture: |s Student Response
Dependent on Learning Style?

Building Interdisciplinary Bridges between Math,
Science, and Engineering Courses

(nl
(=N

it Remove from Woarkspace24 Mov 2006

m
(=Y

it Remaove from Workspace24 Nov 2006

m
=

Remove from Workspace24 Mov 2006

“My Workspace” page on Engineering Pathway

Your
Portal to
Engineering
Education
Resorreer
Higher Ed Resources »
K—12 Resources »
Disciplinary Communities »
Broadening Participation »
Advanced Search »

Browse

Submit Resources »
My Workspace
About Us »

Premier Award »

Help for First Time Users

Quick Search

Engineering Pathway —— =

K-12 | Higher Ed
i

Heme | Log Out | Edit Profile | Help

SUBMIT RESOURCE »>> PREVIEW >> USER WORKSPACE >> USE OF EDUCATIONAL... >>

Learning Resource: Use of Educational Technology to Transform the 50-Minute
Lecture: Is Student Response Dependent on Learning Style?

Title:  Use of Educational Technology to Transform the 50-Minute Lecture: |s Student
Response Dependent on Learning Style?
Download URL:  hitp:/iwww.wpi...
Author{s):  Chrysanthe Demetry

Discipline(s):  All Science and Engineering

Description:  Educational technologies like web-deployed assessments and student response
systems provide opportunities for formative assessment that would be expected to
enhance student learning and help create a more active classroom environment. These
technologies can be used in ways that might help or hinder particular types of learners,
vet not much research has been done in this area. This paper describes student
response to BlackboardTM delivered ?preparation assessments? and use of the
Classroom Performance SystemTM in two offerings of a large-enrollment introductory
materials science course. The Myers Briggs Type Indicator (MBTI) was used as a
measure of learning style, and pre- and post-course questionnaires probed students?
reactinns Initial findinns indicate that . ludainn and Perceivinn students resnond

“Resource Display” page on Engineering Pathway
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Recommendations
e Add a line of space between the saved resources and links

e Change the “Save to Workspace” button to “Remove from Workspace” or gray out the
button so it appears to not be an option (since it is already saved)

e Allow users to organize or sort their saved resources. One way to do this would be to
sort them by:
o Title
0 Subject area
0 Date added
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Quick Fix Recommendations

Several recommendations can be addressed quickly to improve the usability of the Engineering
Pathway and TeachEngineering websites, they are shown below.

Engineering Pathway

Terminology

Use terms that K-12 teachers would be more familiar with and provide definitions for terms
that may be ambiguous. Consider revising the following terms: research findings, AEE, and IJEE
papers.

Navigation

On the “K-12” homepage, the “Search K-12 Curriculum” should be moved higher up on the
page to improve visibility (above the fold line). The box that contains the link to the “ASEE
website” should be moved to the “Curricular Resources” page that contains suggested website
links that have K-12 teaching resources.

K-12 “Curricular Resources” page

When navigating to the K-12 “Curricular Resources” page, all users expected to be able to
search for K-12 curricular resources from this page. The page currently displays other websites
that can be used to search for teaching resources. The title of the page should accurately
reflect the material of the page.

Advanced Search

Clearly distinguish between the “Advanced Search”, “K-12”, and “Higher Ed” links. It is not clear
to the users that these links are clickable. Consider removing the combined “Advanced Search”
link and only keep the “K-12” and “Higher Ed” advanced search features.

On the “K-12 Advanced Search” page the default search fields are “Pre-K” through “Pre-K”.
When users search for specific topics related to higher grade levels they were frustrated that
there were no results and did not realize that it was searching “Pre-K” through “Pre-K”. The
search fields should search the entire collection (“Pre-K” through “12”) unless specified by the
user.

Resource Display Page
Provide users with clear instructions as to how to view the resource.

Enable the thumbnail of the resource to be clickable (linking the user to the resource).

Make it clear to users that they will be directed away from the Engineering Pathway website
when viewing a resource.
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Search Results Display Page
On the “Search Results” display page the “Revise Search” link in the top right corner of the page
appears to be two separate links.

At the top left of the “Search Results” display page, the number of results from Engineering
Pathway should be more prominent than number of results from the NSDL.

Revise the “First Time Users” Page

Distinguish between the links that you can click on and the topic headers. Several of the titles
use blue text and are underlined, which makes users think they can click on it because it
resembles a link format.

The “Navigating Engineering Pathway” link on the “First Time Users” page gives a description of
what Engineering Pathway is and does not tell users how to navigate the website. Consider
revising the titles of the links to reflect the information that they provide.

Users were confused by the “Basic Digital Library Use” link and did not realize that it would
explain to them how to navigate the Engineering Pathway website. Information on how to
navigate the website should also be included under the “Navigating Engineering Pathway” link
as well.

Update the “Frequently Asked Questions” page

On the “Frequently Asked Questions” page the answer to the question “How big is Engineering
Pathway? “ should be updated to reflect the current number of education resources. (over
25,000 instead of 10,000)

Include information about how to view a resource.

Creating an Account

When users create an account, Engineering Pathway should provide a confirmation page to
inform the user that their new account has been successfully created. In addition, the website
should provide them with information about their log-in status; who they are logged in as, and
if they are logged in.

Submitting a Resource

Inform users that a resource must be located online before they can submit it to Engineering
Pathway.

On the “Submit Resource” page, change the “continue” button to “preview submission”.
Change the “create new learning resource” button to “submit new learning resource” or

“finish”.

Enable users to remove or delete resources that they created or uploaded.
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My Workspace
Add a line of space between the saved resources and links.

Change the “save to workspace” button to “remove from workspace” or gray out the button so
it appears to not be an option.

Teach Engineering

Terminology
Consider revising the following term: lesson dependency.

Navigation
Change the “Browse” link on the homepage to direct users to the “Browse Curriculum” page
(instead of the “Browse Standards” page)

Resource Display Page
Put the most relevant information at the top of the page. Move the “Related Curriculum” and

“Educational Standards” towards the bottom of the page.

Use links to display additional information about the lesson in order to reduce the amount of
text on the page.

Add spaces to separate the text In the “summary box” in order to make it easier to read.
Search Field Options

On the “Simple Search” page, under the search box, it says “Cool (really!!!) Search Options”;
consider revising to “Tips to Search Better” or “Tips to Improve Your Search”.
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Recommendations for Further Study

This study was an initial evaluation of the K-12 component of the Engineering Pathway and
TeachEngineering websites. The methods used were a good first step at evaluating the
websites but an extension of this study would be useful in order to gather more input from K-12
users.

The findings of this study reflect the needs of middle and high school teachers in the Bay Area,
as they were the group of teachers that were interviewed. These needs are representative
because interviews were conducted until the same topics and needs kept coming up and no
new information was obtained. It would be worthwhile to interview teachers from other areas
of the US; while their teaching methods will most likely be similar, there could be potential
differences not reflected in this study. It would also be useful to talk to elementary teachers to
see what their needs are as they could be very different from middle and high school level.

While the initial usability testing provided useful feedback for this study, as with the interviews,
for future studies, a continuation of the usability testing done in this study should include K-12

teachers from other areas of the US and elementary teachers.

Lastly, a survey could prove useful if distributed to teachers across the United States. A survey
would be useful if there were specific features or needs that were being investigated.
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Appendix

K-12 TEACHERS

APPENDIX A: USABILITY TESTING PARTICIPANTS

User# Grade Current Subject Years Teaching
1 8 Physical Science 30
2 8 Algebra 24
3 7-9 Life Science, Physical Science, Math Support 20
4 6-8 Physical Science & Computer 8
5 7 Life Science 2
B 7 Pre-Algebra & Algebra 10
T 910 Algebra ll 1

GRADUATE STUDENTS (in the school of education)

User# Grade Student Teaching Experience
1 5 English, Math
2 9-12 Tutoring
3 12 AF Environmental Science
4 6-8 Language Arts
5 & History, Math
6 1 Social Studies
7 K General
8 Math
g 8-12 Algebra |, Algebra ll, Pre-Calculus
10 10 Tutoring Math
11 2 Math, Science, English, History
12 10 English
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GRADUATE STUDENT INSTRUCTORS (in the computer science department)

User# Grade Teaching Experience
1 undergraduate Computer Science
2 undergraduate Computer Science
3 undergraduate Computer Science
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APPENDIX B: USABILITY TESTING GUIDE

Introduction

Explain the purpose of the usability study

Homepage

Initial impressions of Engineering Pathway homepage
Purpose of site

Register for an account and log in
Find the K-12 “Curricular Resources” page
Search for resources
0 Resource related to curriculum
o0 Sound wave simulation activity for high school students
0 Hands-on activity related to recycling
o 5" grade lesson plan related to volcanoes
Add resources to “My Workspace”
Searching for a resource you might use
0 Quick Search
0 Advanced Search
Upload a new resource
Manage “My Workspace”
0 Access the sound wave simulation resource
0 Remove the sound wave simulation resource
Log out
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APPENDIX C: USABILITY TESTING KEY FINDINGS

CODING ROUND #1 (NOTES)

Key
User#1 User#2 User#3 User#4 User#5 User#6

What is your impression of the EP website?

Obviously has something to do with educations k-12 resources
So getting engineering into your classroom.

So research findings, is that like studies you’ve done.

All these are buttons? (left side navigation bar)

(Links page) Too dense, top three really great, click on these.
Wants to click on buttons about topics I’'m interested in.

Mind map Labs—> mentos = rockets

Didn’t realize it took him to another page.

Engineering, broken down into K-12 and higher ed

Don’t know what broadening participation is.

Don’t like that the picture changes every 3 seconds

Is it sponsored is there going to be some financial hook.

Who is it?

NSDL is that the server

Supported by NSF that looks good

So | went to a site map which for me is easier

About us, who are you?

Often | go to quick search then I find it isn’t the right place to go.

(Clicks on resource slope)

One comment and no reviews, how new is this website?

Started in 1998, not that new.

To see it, it is not exactly clear what you have to do. So | guess | have to download it, that’s the
url. (Clicked on more information about resource and nothing came up.)

(Clicked on first time users) didn’t find anything.

I’'m stumped on how to see the resource and I’m not sure what to do.

| could download the url and see what happens.

It looks pretty clear to me. Easy to get to curriculum.

Less interested in research findings that actual curriculum.

Easy to navigate.

(Tried advanced search)

This is obviously more geared to engineering, but it is as good as other sites I've seen.
The quality of the materials it leads you to, | don’t have experience with that.

| had more faith in it and less suspension and higher quality than joe schmoe. (b/c it was NSF)
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| started looking for middle school and it had K-12 resources so then | would try to narrow it
down to 7" grade.

| like the day in history.

| would probably browse this site.

| would google in, or type in.

(Quick search) Solar system

Is this engineering pathway part of Berkeley? Or just a bunch of engineering schools.
(Searching resource display page to find out what he needs to do.)

(Double click on everything and uses one finger)

(Clicked on solar system resource and trying to figure out what it does.)

Laptop tray is always booked.

(Searches for density using quick search)

If it is easy for me to do, it is pretty easy for anybody to do.

(on teach engineering resource)

Wow, there is a lot of good stuff here.

This is all printer friendly, print resources out the way they are.

Most of it is pretty basic.

None of this is found in my text book.

Physical science

Resources for kids and wait no, resources for educators.

Resources for educators instead of teachers.

I think it is all physical science, b/c it says engineering instead of science pathway, but | guess it
is also math, so math and physical science.

| would go over here (left navigation bar) or | would just type in here.

(Typed in rockets to do a quick search)

So | would read the little blurbs here (description of the resources)

Anything that is related to what | was doing.

I may not of thought of using a balloon to make rockets, but | might see it and be like this is
interesting and want to get more information about it.

So it looks like this is a place where you look at other lessons that are already online and they
kind of put them together in the same spot.

If you walk them through it.

If you walk like 100 teachers through it 20 might use it.

| was kind of surprised it took me to an outside link.

So if you took them all and they were standardized, so they are all set up the same way, so |
know where to look, so | don’t have to search, | don’t have to take as much time to figure how
to navigate it.

It’s standard, so you look at it once and you know how to do it.

| would look for information, images, readability for my students, do | want them to read this.
Like this page is set up differently.

| would look at it and see if it is information just for me or for my students.

| would look at it and try to see it through my kids eyes.
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Have them go through a worksheet so they are accountable to read through it and get specific
information.

Definitely more guided instead of just have them go through.

It would be nice to have some worksheet, so if | wanted to use this and have my kids go there,
it would be more labor for me to write something up to have them be accountable for
something.

| use worksheets from different sites.

The purpose of the worksheet is to get them focused on specific material.

If | can rework them (worksheets) | will rework them.

| see education and k-12 a lot. | see the little kid. So | think it is a way to bring engineering into
the classroom.

There is a lot of stuff on the homepage, so there is a lot to read.

| see the NSDL so | know that is a good think, but | don’t know what it stands for, but | know it is
a science thing.

There are some awards and stuff like that.

There is a lot to see her, it is not a simple website, there is a lot going on so that is promising.

| would probably go to K-12 resources and then to curricular resources.

Being life science, | probably wouldn’t click on NASA or engineering, or the robo lab. My class
isn’t really about building or engineering, so that probably wouldn’t be applicable to me.

So | click on teach engineering and | want to see what they have.

It says search and browse, so | usually like to browse.

(She didn’t know what standards to type into TE, there were no California)

On teach engineering homepage, at bottom it says search and browse, when you click on
browse it brings you to browsing the standards.***

Engineering pathway it searches Pre-K through Pre-K automatically (default)

| guess I’'m just looking at the standards. Time Marker 41:44

That is a little misleading.

| think this is just the standards, so | guess | can click over here and oh yea here all the lessons
and it tells me all the standards from different states.

If I have something similar I’'m not going to waste my time looking at it.

It looks like it tells me what it is and what it does, it gives me background and concepts.

It looks like it does have an activity here that would be good to use, kind a.

Like | wouldn’t use this because | want my kids to be accountable and it doesn’t have oh wait it
says there is something attached.

It would be nice if | could alter this on my computer.

It would be nice to able to see it here. If I'm searching for it | just want to see a thumbnail or a
diagram of what it is, so when I’'m looking for something | can just go through here and look real
quick.

I’'m looking for something to supplement what | already have, so | want to be looking through
really quick and get an idea if it is close to what | want or not.

There is so much writing and | have to sit here and read through a lot.

It looks really daunting.

Have the lesson at the top and the supplemental stuff separate at the bottom.
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To have all of that before the activity is a lot.

What is this telling me to do, what they are doing time and this is how you will do it.

| don’t want to spend a lot of time to teach all the extra that is not exactly what | want.
(submitting a resource)

So then | would download a template for that.

So that tells me what information | need to have so it is standard with all the other ones.

It tells me what format to put it in and then it says to learn more about the process to email us
with your questions, it doesn’t really say how to submit them, so | guess | would email and say |
have a question and ask them how to submit them. Time Marker 50:50

It was 2.5 pages and that was a lot and I’'m looking for quick things, like worksheets and
activities.

Also to have people contribute to it and have other people be like this goes really good with
mitosis or heredity and then that way all that information could get there and it wouldn’t have
to be just me.

(Quick search)

Tels | know tels. It looks like there is not one that | would use, it says college. (Quick search
genetics)

Actually it looks like this stuff is not very useful, there is six pages of it, so it says case studies,
college students, and this is the kind of thing that there is so much to wade through so if | don’t
see it on the first page | don’t know if it is going to be helpful to me.

(clicked on advanced search not K-12 or higher ed, just advanced search under search box)
Looks like | can do advanced search and | can fill it all in. (Searched for genetics and
demonstration)

And there is no results, so looks like there is not a lot. Time Marker 53

It’s engineering and I’'m life science so I’'m not really surprised by that.

There are not a lot of ways to bring (physics) that in at this level.

(Submit resources on navigation bar)

So | don’t know what these are aeeig

So it looks like | have to create an account, so that is another thing like.

Do you want me to create one? | guess it doesn’t take that long. So submit resources,
engineering pathway, so yea so it look slike this is, it looks like there is a lot to do, but it looks
easier, | guess they tell you what you have to do. Like if | have a worksheet that | have to
upload it says like there is a url so if the worksheet isn’t already somewhere else | guess you
can’t do it.

Everything else looks like it is probably ok.

So this is like a website that someone has told me a lot about, it looks like it gives me a
description so it looks like there are places for reviews and comments.

(quick search for cells)

So it looks like it is engineering, | guess it popped up because its cell phone.

Current events about bio ethics or stem cells that would be useful.

| think there is a lot of things | could click on.

It is a lot of text, but it is organized in a way that is pretty user friendly.

| will probably be able to find something that I’'m looking for.

I think it is good. It is all about finding whatever you can wherever you can.
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So if EP doesn’t have what | need then it will take me somewhere that it has.
If there are four different teacher domains and one doesn’t have a lot.

Cool pictures

looks at k-12 = quality lessons, interested at research findings, search k-12 curriculum, starting
wide — searches for projects (quick search), “don’t strike me as lessons” what does “interactive”
mean? K-8 grade, when things are that broad (clicks on resource), looks more like a game,
looking for more of a hands-on activity, something to o in classroom, might, could recommend
to kids, like kids to explore

can’t find engineering pathway website, can’t go back to original page

quick searches for “projects,” looks at top of search page and sees 354,000 results (in NSDL
library) = shows link stands out more than EP search results

not sure how search results are ranked, why is resource listed at top of list, is it like google
goes to TE, teacher resource about engineering education, initially chose browse from
homepage (link at bottom), TM: 56:10, “oh there are the standards” stuck in standards for over
a minute. How would I, oh these are all standards though, these aren’t lessons. Hmmm... over
2 mins... thisisn’t lessons, | thought it was going to be looking for activities (58:47 = we show
how to search,

searches using left search bar, what does lesson dependency mean???,

time required, cost = valuable, where is the lesson? Let’s see. TM: (1:00:43) “Will you help me
out?” | see the summary, but | can’t see... | keep scrolling down... oh there it is... | see...
looooooooooooooooooooooong scroll, likes grade level, group size, summary, | saw related
curriculum so | was already thinking about clicking on something else” saw educational
standards, then this is where the lesson starts. | think | would for the layout, | would put
introduction and motivation and the picture, related curriculum. As a teacher I’'m looking for a
lesson | want to get a sense for what the lesson is about. This does it a little bit, but I’'m not as
excited as when | see this. I'm not searching by standards at this point. Get the recipe first and
then what you need at the bottom. | like the vocabulary.
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CODING ROUND #2 (THEMES)

What is your impression of the EP website (from looking at homepage)?

Cool pictures

Engineering, broken down into K-12 and higher ed

Don’t know what broadening participation

Don’t like that the picture changes every 3 seconds

Is it sponsored is there going to be some financial hook.

Who is it?

NSDL is that the server

Supported by NSF that looks good

| started looking for middle school and it had K-12 resources so then | would try to narrow it
down to 7" grade.

| like the day in history.

| would probably browse this site.

Obviously has something to do with educations k-12 resources

So getting engineering into your classroom.

So research findings, is that like studies you’ve done.

All these are buttons? (left side navigation bar)

Physical science

Resources for kids and wait no, resources for educators.

Resources for educators instead of teachers.

I think it is all physical science, b/c it says engineering instead of science pathway, but | guess it
is also math, so math and physical science.

| see education and k-12 a lot. | see the little kid. So I think it is a way to bring engineering into
the classroom.

There is a lot of stuff on the homepage, so there is a lot to read.

| see the NSDL so | know that is a good think, but | don’t know what it stands for, but | know it is
a science thing.

There are some awards and stuff like that.

There is a lot to see her, it is not a simple website, there is a lot going on so that is promising.

Engineering Pathway

Everyone searched using quick search, then thought search results were too broad and not
relevant

Didn’t realize that when you click on a resource link that you leave the EP website (opens new
window, doesn’t know how to get back to EP website)

Saw 354,000 search results (from NSDL) and thought those were the results (NSDL link number
stands out more than the EP results number)

When saw number of results, curious about how ranked, is it like Google?

Searched for slope, clicked on a search result, looks a resource display page, sees 1 comment
and 0 reviews, questions how new website is, sees “publication date” thinks it is the publication
date of the website (1998) and says “oh it’s not that new,” not sure what you have to do to see
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the resource. “l guess | have to download it, that’s the url.” Tried to click on “more information
about resource” but nothing comes up. Clicks on “first time users” link and looks for
information on how to access resource, but doesn’t help him. “I’'m stumped on how to see the
resource and I’'m not sure what to do. | could download the url and see what happens.”
Search relevancy = quick searched for cells, one of top hit was cell phones

Less interested in research findings than curriculum

This is obviously more geared to engineering, but it is as good as other sites I've seen.

| had more faith in it and less suspension and higher quality than joe schmoe. (b/c it was NSF)
Tries to search using left bar navigation to K-12, bring to links page = confused as to where to
search, thinks the website just recommends links to go to to look for materials

Thinks pages are too dense (too much text)

Realized that EP was a place where outside resources were brought under the same roof
Surprised when click on resource, opens new window

Quick search searches all material and nothing was relevant to her grade level even though it
was six pages of results, case studies, etc... not relevant

Advanced search has K-12 and higher ed format, so searched for demonstration genetics and
nothing came up. “It’s engineering and I’'m life science so I’'m not really surprised by that.”
Engineering pathway it searches Pre-K through Pre-K automatically (default)

Deterred by having to create an account, but does so for us, doesn’t take long, looks easy

No confirmation of having created an account

Submitting a resource on EP

“So | don’t know what these are aeeig”

“it looks like there is a lot to do, but it looks easier, | guess they tell you what you have to do.
Like if | have a worksheet that | have to upload it says like there is a url so if the worksheet isn’t
already somewhere else | guess you can’t do it.”

Teach Engineering

Clicked on browse on front page TE took to browse standards and not browse curriculum — “I
guess | am looking at the standards, which is a little misleading.”

When looking at lesson on TE, doesn’t know what “Lesson Dependency” heading means
When looking at lesson on TE - Says “Where is the lesson???” cannot find the lesson, asks for
help, thinks the lesson page is a long scroll

On lesson page, attachments are in pdf form, can’t change (wants to be able to change)

On lesson page, would like to see thumbnail of attachments (so can quickly get feel for)
Lesson page is a lot to go through, a lot of text and information on it, | have to read through all
of this before | can even figure out if | can use this. There is so much writing and | have to sit
here and read through a lot. It looks really daunting.

Liked time required, cost, grade level, group size, summary

Sees “related curriculum” already thinking about clicking on something else

Teachers want to see most relevant information first -- “get the recipe first and then what you
need at the bottom”

Wow, there is a lot of good stuff here.

This is all printer friendly, print resources out the way they are.

48



None of this is found in my text book.

Liked that lessons were standardized on TE (all lessons in same format/look same, look at it
once and don’t have to don’t have to relearn each time) So if you took them all and they were
standardized, so they are all set up the same way, so | know where to look, so | don’t have to
search, | don’t have to take as much time to figure how to navigate it. It’s standard, so you look
at it once and you know how to do it.

She didn’t know what standards to type into TE, there were no California

Submitting a resource on TE

Form looks like a lot to fill in.

It tells me what format to put it in and then it says to learn more about the process to email us
with your questions, it doesn’t really say how to submit them, so | guess | would email and say |
have a question and ask them how to submit them.

Also to have people contribute to it and have other people be like this goes really good with
mitosis or heredity and then that way all that information could get there and it wouldn’t have
to be just me.
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