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ABSTRACT

The NSF-supported Partnerships Implementing EngimgeEducation (PIEE)
program has generated over 150 lessons for gradiégsokigh 6 since 2003. Our
project was aimed at collecting, editing, and prangpthe implementation of these
lessons in schools throughout the Worcester Pubtibool System, the state of
Massachusetts, and the nation. The lessons wgasined, named and presented in a
web format that helps teachers choose the lessoistinost appropriate for the needs
of their individual class of students.
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1. INTRODUCTION

1.1. Introduction

In a day and age when technology is integrated antodaily lives it is easy to take
for granted the process needed to transform a ptdcum concept to reality. Every
television, radio, newspaper, or magazine produlstedisement is the result of
engineering in some way shape or form. Engineedrye method by which ideas
and concepts are made into products. We currémdyin an age of technology and
engineering; where each and every day requires msight about how to sustain our
way of life. It does not matter if a technologyaspharmaceutical drug, a house, a
toothpick, or a computer; one thing they have imown is that they fill a need.
Necessity is the mother of all invention, and eagims are the ones to alleviate
necessity with new technologies Thus, it is of thienost importance that future
generations are capable of expanding upon ourrdueehnologies.

The PIEE Program (Partnerships Implementing Engingeeducation) at WPI was
established in 2003 in order to implement engimggreéchnology topics in
elementary school grades kindergarten throughnsiarcester Public Schools. The
PIEE project was founded with the hopes, that lrpducing children to engineering
at and early age, that they will be better suiteddlve the problems of the future.
Children will be familiarized with the engineerid@sign process through a variety of
lessons and activities. The engineering desigregs® is not limited to only the
formation of a product; it is an organized procesproblem solving, based on the
foundations of proper scientific method (Figure 1).

Figure 1: Engineering Design Process (Taken from EE brochure). [1]
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Understanding the engineering design process psviguidance as to how to
approach any scientific problem. It begins witle tidentification of a need or a
problem, proceeds with the formation of possibldutsans, development of a



prototype, testing the prototype, and then improwipon the original design. It is

easy to see the similarities between the scientithod and the engineering design
process. Both seek to solve a problem throughfudeegperimentation and constant

redesign. To strive in the scientific field indduals must be able to approach a
problem in an organized fashion, which reflectsperoscientific method. Therefore

the notion is that if children are introduced t@ieeering and technology topics at an
early age, they will be more likely to apply themce higher education is reached.
Early exposure to the engineering design procesbeitbest way to ensure that
tomorrow’s engineers are prepared to tackle thblpnes and needs of the future.

The PIEE program here at WPI began with the prddosd&unding, directed to the
NSF, which was written primarily by Judith MillerThe proposal outlines the goals
of the project, as well as the steps that wouldaken throughout the three-year plan
of attack for creating this curriculum. Also, ivgs some insight into the MSTECF,
which we will discuss later in the paper.

The goals of the PIEE project as a whole, as siatdte NSF proposal are:
1. To develop partnerships among graduate and undiergi@ fellows, public
school teachers and students, and WPI and WPiafil faculty.

2. To implement the Massachusetts Science and Tedyi&ogineering
Curriculum Framework (MSTECF) in the K-6 curriculurby using the
partnerships to develop specific teaching strategitese strategies will use
engineering design process and data collectiorysisab teach math, science,
writing and engineering.

3. To assess and disseminate:
a. The outreach process we develop for recruigfgws;
b. Student learning outcomes of the K-6 engineediggjgn curriculum;
c. Teacher preparation that results from this gtoje

The National Science Foundation has goals thatelglosatch the aims that this
project sets out to meet. For instance, from ti&=-N Website, the following was
taken:

“The National Science Foundation (NSF) is an indeleat federal agency
created by Congress in 1950 "to promote the pregodsscience; to advance the
national health, prosperity, and welfare; to sedhee national defense..." With an
annual budget of about $5.5 billion, we are thedfng source for approximately 20
percent of all federally supported basic reseamidacted by America’s colleges and
universities. In many fields such as mathematicenputer science and the social
sciences, NSF is the major source of federal bgckin

We fulfill our mission chiefly by issuing limitecetm grants -- currently about
10,000 new awards per year, with an average duraifothree years -- to fund
specific research proposals that have been judgeadnbst promising by a rigorous
and objective merit-review system. Most of thesaras go to individuals or small
groups of investigators. Others provide fundingresearch centers, instruments and
facilities that allow scientists, engineers anddstis to work at the outermost
frontiers of knowledge. NSF's goal is to suppoe fteople, ideas and tools that



together make discovery possible. That's why we 8% is "where discoveries
begin."

Certainly the PIEE program is not the first of Ksid. There have been several
programs like it in the past, but not very manyt éddress the K-6 levels of education.
At Merrimack Valley High School in Penacook, NHpeogram was adopted called:
Project Lead the Way. This program was like thHeEPprogram in that its goals
involved pre-college engineering education. Thegpam was designed to give high
school students a more involved and in-depth intctidn to several of the major
fields of engineering, and to do so in a way thawould be very enticing and
engaging, thus promoting more students to becomelvied in engineering at the
post-high school level.

The PIEE project is the only project funded by Megional Science Foundation that
focuses solely on grades K-6. There are 3 Wonc&iiblic Schools (WPS) that are
currently involved in the program: EIm Park CommyrSchool on West Street,
Midland Street School, and Flagg Street School Elt Park, grades 3, 4, 5, and six
are participating. At Midland, all the grades ameolved, and at Flagg Street, we
have students from grades 2 and 3. These elemesthools provide the perfect
environment to test the implementation of engimegrand technology topics in
grades K-6. Worcester is the second largest pityiassachusetts and is home to an
extremely diverse group of citizens. This diversst reflected in the WPS, especially
within the elementary grade levels. Students amadgeneously divided into classes
with no separation between suspected intellectiditya ethnicity, or primary
language. In fact, for many student English is that primary language spoken at
home (PIEE, Project Proposal).

While the WPS may provide a suitable test groupoior project it presents certain
problems that cannot be solved by the PIEE groopeal A close relationship has
been established between the PIEE Project memipershe teachers of the WPS.
Although the main goal of the PIEE project is aimedards the children, teachers
are an integral part of implementing engineering tathnology topics in grades K-6.
It is reasonable to believe that many elementahoskcteachers may not have a
background in, or not feel comfortable with, engineg and technology topics.
Therefore it is important to accommodate the telcae best as possible. This means
providing key information to the teachers so they effectively teach the subject
material with out any prior background informatiom the subject matter. In order to
successfully integrate engineering and technologycs in to grades K-6 it is going
to take the co-operation of many groups of peopleidl be seen in later in the paper.

2. PROJECT BACKGROUND

2.1 Prior Progress

The PIEE program has been operational for two ypams to the 2005-2006 WPI
school year. During this time individual grade gps have been creating lesson plans
to be tested and evaluated within actual classrooB8tsidents worked closely with
teachers, in order to “tailor” lesson plans to ntbet specific goals set forth by both
the state of Massachusetts and the Worcester Pabliool system. The Following
table shows the breakdown of how the project wenied to unfold.



Table 1: Table of previous accomplishments by PIEProject.

Year Teams Target Grades| Target Schoolg Team Goal
e Elm Park and Develop 4-6
One Initiation 4-6 Midland Curriculum
Initiation 23 Year One Devglop 2-3
Schools Curriculum
Two iy Adopt
Adoption 4-6 égggg’lgal Curriculum
from Year 1
e Year One| Develop K-1
Initiation K-1 Schools Curriculum
" Adopt
Adoption 2-3 Additional Curriculum
Schools f Year 2
Three rom Year
Provide
Sustainability Lessons in
Curriculum K-6 All Schools Format
Int. Team available to all
WPS teachers
, L Expand outside
Post Funding Sustainability] K-6 All Schools the WPS.

As can be seen in Table 1 the main goal changdsyease depending on the previous
year's accomplishments. The first year is normd#yoted to the creation of lessons
to be evaluated in the classroom. During the segead PIEE members evaluate the
effectiveness of the lessons within the WPS. Famgxe, during the first year lessons
were only created for grades four, five, and dbessons were created in accordance
to Technology and Engineering standards set forth the Worcester and
Massachusetts Public School Systems. In the Segead the lessons created for
grades four, five and six were brought into thesstaom for implementation and
evaluation. PIEE fellows and IQP students workkxsedy with the teachers from
both Elm Park and Midland Elementary School to Wwatiee lessons in action.
Lessons were evaluated and revised as the yearegsegl. In addition the second
year gave rise to the creation of lessons for grade and three. In the third year,
which is this current year, the development ofdesshad just begun for grades K and
1, and the progressive development of the gradelésson collection has been
continued throughout the year.

2.2 MSTECF and WPS Benchmarks

The guidelines that are being used to write theoles are partially defined by the
MSTECF (Massachusetts Science and Technology/Eagimge Curriculum

Framework) published in May 2001, as well as anoimg@ortant document that sets
forth goals for the new curriculum: The Worcestablit Schools benchmarks. Both
the Massachusetts Frameworks and the WPS benchreftést the concept that
engineering/technology skills should be consideaedintegral part of the science
curriculum, rather than independently. The MSTEE€Broken down into different



grade spans, and establishes technology and engméepics that must be addressed
within that span. The Worcester Public Schoolayshas developed its own set of
Benchmarks, which detail the grade and some a#gabn objectives. During this
experimental phase, universal organization andagitey of lessons across all grade
levels was not necessary. Instead, the organiedtecheme of lesson material for a
specific grade was the job of the members of tlelgicreating lessons for that grade.
Due to the intimate working relationship betweea WPS and WPI students, this
type of individual grade based organization haslveerking well thus far in creating
lessons and evaluating them.

2.3 Current Project Status and Team Goal

However now that the PIEE project is in its thirttldinal year of NSF funding, it is
important to look beyond our area and not just withe WPS, to focus on statewide
integration of technology and engineering topicthwie regular science curriculum.
This need for widespread applicability is what ¢oeam is trying to fulfill. It is the
Curriculum Integration team’s ultimate goal to devia method that facilitates a
teacher’s access to the finalized lesson mateeighrdless of their affiliation with
WPS; and to ensure that all of the lessons tha¢ baen created: fit the benchmarks
and frameworks, are available for all teachersde, @and are an integral part of the
normal K-6 Science curriculum.

To do this, a completely universal level of orgatian is needed. It is no longer
sufficient to organize material within a specifi@de with out any integration among
the other grades. If the PIEE project is to re@elthers who have not directly been
involved with the project; then it is imperativeaththe material be presented in a
professional manner that allows teachers from ahythe K-6 Massachusetts

classrooms to access and use the lessons, in dhagapenefits their students and
themselves. The task of organization and provigiagpetual availability of lesson

material across all seven of the grade levels @&ilastantial task and is the main
product of our efforts.

As the Curriculum integration team, we are the Esfp in launching the “final
product”, which is the culmination of three yearfspoogress towards a complete
Engineering/Technology Curriculum for grades K-&nce this year is over, there
will be no more continuing creation of lessonspogparing of binders, or designing
of websites, so it is our job to ensure that althefse preparatory steps are made in
order to make all of the work that has been donethmdiile to both WPI and the
public schools of the state of Massachusetts.

2.4 Implementation/Presentation Methods

If the PIEE project’'s goal is to implement enginegrand technology topics into
classrooms across Massachusetts then it is negdssarake the material accessible
to as many teachers as possible. While paper copiesson plans are an invaluable
classroom resource, they are not suitable foridigion to new teachers. Despite the
fact that all lesson plans meet WPS benchmarkdvéhdrrameworks, not all lessons
are appropriate for all classrooms. There extgspossibility that a specific lesson
plan, created by those working on the PIEE projeés not fit within the progression
of material that the teacher has planned to te&dme teachers simply may not have



time for all of the lessons. In fact, many of th@P students working in the

classrooms have found that teachers sometimestdwwe time to do an Engineering
lesson with their normal science workload. Not gueacher will want to use every
lesson from a full grade set. Teachers need atwgyeview and select technology
and engineering lesson plans that they think wolinpliment the lessons that are
already a part of the regular science curriculum.

The proposed solution to this problem is to creaténternet site that will contain all

of the created and finalized lesson plans. Intaddio the collection of grade-unit

organized lessons, we want to provide a chart erallvoutline that can show the

application of the lessons to the Benchmarks aedMISTECF. The Internet is a

good medium to distribute lesson material to vasmiers of teachers without

sending hard copies containing every lesson plaated. However, the question still
remains as to whether or not an Internet siteesist practical method of retrieving
lessons for teachers. Justification of a web-basediium to distribute created

material to teachers depends on teachers’ aldlitg, his or her willingness to access
provided information. In order to gain a bettergpective of the practicality of a

website to distribute lesson plans to teachergares on the use of technology in
classrooms was conducted.

2.5 Justification (National Statistics)

The National Center for Education Statistics (NCESA governmental organization
that oversees the collection and analysis of deteiming to education in the United
States (U.S.) and other countries. The collectgd thnges in topic from enroliment
trends to violence protection. These educatiotadissics are a valuable resource and
are often referred to by many organizations ancegowental departments. [2]

Since 1994, the NCES has been conducting surveiaimag to internet accessibility
in elementary schools across the nation. The @aggaon reports that approximately
ninety-nine percent of all teachers reported ha@nhkgast one computer available for
use in their school. In 1994 only thirty percehiah elementary schools reported to
have computers with Internet access. In additioetyitwo percent of all elementary
school teachers reported having at least one camnpwithin their classroom.
Moreover, teachers with Internet access in th@issiooms were more likely to use
computers to instruct children, conduct preparatevgrk, and participate in
communicative tasks than teachers who did not rve@mputer located in their
classroom. [3]

Such strong data has had a powerful influence a@idihg if a website is a practical
means for distributing lesson material. The afeetioned data are general statistics
from across the country; the NCES also provide$issts that more accurately
resemble the conditions of the Worcester PublicoSh In 2002, one hundred
percent of all public schools in city locales wexanected to the Internet.  Also,
individual classroom connectivity was found to lbeuad ninety percent in these city
schools. In past years, “percent minority enroiithéras been a factor in the statistics
regarding Internet access in public schools. 18416nly twenty-seven of schools,
with 50% or higher minority enrollment were conmettio the internet, whereas in
2003, NCES reports that ninety-nine to one hunghedent of all public schools are
connected to the internet, regardless of minorityokment. In relation, 95% of
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public school classrooms, in schools with a 21-48f#aority enroliment, had an
Internet connection in 2003. [3]

2.6 Rationale

The data presented by the NCES indicates that #jerity of public school teachers
have access to the Internet on a daily basis. ,Tdsnternet website is a practical
medium for distributing engineering/technology lmh$esson plans. Using a website
is also very practical for other reasons as weéltrough the use of a website, lesson
plans could be updated instantaneously, assuratghie most recent lesson material
can be accessed as soon as it is available. Anadvwantage in developing a website
to disperse lesson plans is that they can be vidwaddividuals other than teachers.
School administrators, curriculum development cottees, and other organizations
can view the created lesson plans and perhapsenagditions or revisions for the
advancement of technology and engineering in eléangschools.

With the justification of making a website confircheertain steps could be made
towards completion of the goals set by the curmdpulintegration team. Since
teachers will be the primary users of the creagsddns it is important to keep their
desires in mind. As previously mentioned, the icutum integration team’s goal to
make the created lessons as accessible to tedcheemaMassachusetts regardless of
there involvement in the PIEE program or not. Thisans more than just making a
website to dispense lesson material. Lesson irdgtom such as, lesson length and
lesson description are also valuable to the teamh@must be readily available prior
to downloading the lesson. Keeping this in mindmuest investigate what is needed
to make a good website, in order to present thisramation in a professional and
organized manner.

2.7 Information Architecture (1A)

IA is a difficult concept to explain, and has fouajor definitions that are commonly
used to describe the aspects that it encompasske. guidelines set forth by the
following definitions are relevant to assembling final collection of lessons in PDF
and Word Format in a usable web setting
1. Combination of organization, labelling, and navigail schemes within an
information system.
2. Structural design of an information space to ftai#i task completion and
intuitive access to content.
3. The art and science of structuring and classifywepsites and intranets to
help people find and manage information
4. An emerging discipline and community of practicecused on bringing
principles of design and architecture to the didgéadscape.

The first second and third definitions relate maisectly to this project’s proposed
“static website”, which will contain hundreds os$®ns grouped into units and grades.
The fact that no one, single, succinct definitiam cescribe IA is part of what makes
creating a good website so difficult. In differemfpplications, information
architecture can take on different meanings andluevdifferent problems, but every
situation involves structure, organization and lkg
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With any information architecture, inherent troublarise simply from trying to
convey an author’s ideas into words, and then freonds into a usable form within
the tangled digital World Wide Web. To help clgrihe idea of IA, it is best to first
define the term information. Information is notfirthat can be calleaxact.
Information is different than data, such as numlaexs formulas that may be used to
calculate figures. Information is also differenbrh knowledge, which is the loose
change that floats around inside all of our headBits and pieces of random
information, mostly based on life experiences, malge our knowledge base.
Information is somewhere floating in the middletloése two extremes. Sometimes
our information can be very clear and straightfaohand other times it can seem that
it has no logical classification. A person who kswith IA strives to find the ways
to classify this type of information. “Informatidn the World Wide Web could be
a website, a document, a picture, a program, & onany of slurry of other content
objects. Within the category of “information” i®mtained the idea of “metadata”,
which are bits of information that represent specdontent objects like people,
processes or groups.

What does an Information Architect do with all tmfrmation?

With large amounts of documents or other contergfracture into which all these
items are built is required. The structure needlscantain a construction or
arrangement of organization, and the categoriefs#iby the organizational system
need to have meaningful labels.

1. “Structuring” loosely, means deciding how to bregkchunks of information
into various-sized bites (e.g. encyclopedia, emtayagraph, sentence, word).

2. “Organizing,” means that the components of a siméctare grouped into
meaningful, clear, definite categories.

3. “Labelling” consists of making names for the catég® created in the
organization process, as well as creating names feeries of navigational
links that will be used to move from one group twther and also within
individual groups.

Once a structure has been built, organized, agiddiy labelled, it needs to
accommodate managerial tasks, as well as user-findadility tasks.
For the overall success of a website, with regantistusability, users must be able to
easily find and use the content. Sometimes thrs lma done by “searching” and
sometimes by “browsing”. Searching means thatutber already knows just what
they are looking for, and they enter keywords, @me other form of data that is
representative of the piece of information thaythee trying to find. The website is
then queried for matching items, and the possiht@ces are returned to the user.
Browsing refers to the act of opening a set of @oinéind viewing many items at once,
in a fashion determined by the web designer. T¢er does not specifically enter
what he or she wants to see, but more casuallyw$es” all of the options and
chooses the one that they want.

Also important to the success of the site are #g@pfe behind the scenes who make
sure that information is properly maintained. TWebsite to be designed by this
project will be virtually static and unchanging Wwiregard to its content; thus,

information maintenance will be minimal. Once buirganized, and optimized for

findability, our site will not require much contemanagement.
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Art and creativity separate ordinary websites fraxtraordinary ones. The

navigational and organizational systems of a weleitd architecture cannot simply
be calculated from a given set of inputs or desmedds/requirements. To achieve
high productivity, usability, and efficiency, a wste must start with a solid, creative,
and well-designed structure. To do this, the amsabf the IA use the skills that come
from experience, intuition, and creativity. No osystem is always right or always
wrong and creating the perfect IA for a given aggdion is an ever-changing art form.

Not all aspects of website creation and constractioe the responsibility of the
information architect. The following fields aretrpart of 1A:

1. Graphic Design

2. Software Development

3. Usability Engineering

A graphic designer typically works closely with dnformation Architect by
presenting visual limitations to the IA regardingnming of links and other areas that
affect the visual aspects of the site. For ingtaifche IA decides that the names for
the links will be “natural healing remedies”, “neali herbal medicines”, and “non-
natural methods of rehabilitation”, the length loé hames may pose a problem for the
graphic designer who has designed the buttons etudlsshapes of the buttons that
will contain the link names. If the graphic degigmietermines that these names are
too long, then a compromise will have to be madeeither change the labelling
scheme of the organization of the structure, arhimnge the visual appearance of the
website to accommodate longer names in the lintohst These examples illustrate
the types of difficulties when working with IA. €hlook and feel of the website,
meaning the fonts, colors, sizes of buttons, pgfwon pages, and other visual effects,
are not handled by an IA team. [6]

These issues would be even more important if wesebues were going to be doing
the designing of the site and handling its consionc However, the website
development team here at WPI is taking care of fiegnthe website to host our
content and manage the data. So in our casenfiwemiation about the structuring
and organizing of the site is purely backgroundrinfation to think about when
planning how the site may be set up.

3. METHODOLOGY

3.1 Organization

Organization was the driving force behind the Quium Integration (Cl) team’s

actions throughout duration of their work. In arde present a professional final
product, organization of lesson material was of ub@ost importance. In addition,

organization of the lesson material often inspinedv idea that could be applied at
later stages. The first order of business, forGhericulum Integration team, was to
universally organize lesson materials across altigrlevels. As the only team with
access to all the lesson plans for every gradel,léhie CI Team was able to
universally organize all the lesson materials.
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The organization of the lesson materials was naaay task for several reasons. One
problem was due to the fact that not all the grd@ekbeen creating lessons from the
beginning of the PIEE project. As a result altlté grades were at different stages of
development. Grades four though six had been ireldpment for three years,
providing enough time to create lessons, evalulgentin the classrooms, revise
evaluated lessons, and begin creating more lessonsontrast grades two and three
had only had two year of prior progress. While #5-2006 school year was the
first and only year for grades K and one. Thus itinderstandable that each grade
may be at a different stage of development wheithbe, lesson creation or lesson
evaluation. The task, then, is to formulate a et will effectively facilitate the co-
progression of material formulation and organizatiahile still maintaining lesson
congruence across all grade levels.

To address this need, weekly meetings were arrabngtdeen the Cl team and all of
the PIEE fellows. These weekly meetings providedaais on which to start the
organizational process. Meetings with the fellovesavinvaluable in making the final
steps towards project completion. For many offélews this allowed them to gain
perspective on the progression in comparison toother grades. In addition it
allowed the fellows to give each other advice oobpgms they were having. As for
the Cl team it provided regular updates on the i@egythe grades had been making.
The weekly meetings also provided a chance to tepeir progress to the fellows,
and inform them how it may be impacting their workhroughout the year many of
the CI team major advancements were the fruit adtmg brain storms.

After the third meeting each of the PIEE fellowsyded a lesson inventory sheet
with lesson names, lesson summaries, unit letteraddition to benchmark and
framework information. The reasons behind thistes@ fold. First, it was necessary
to take an inventory of all the lessons that hashidished and those that were yet to
be finalized. Second, it allowed the Cl team toisie\a method of organization that
could be applied to all the grade levels. Finisteston plans were given lesson
codes that provided the lesson’s suggested gradk lenit letter, lesson number, and
lesson name (Figure 2). Since lessons were maiabted with the use of Microsoft
Word, the lesson codes were used to name lesssritilorder to quickly identify key
lesson information without actually opening the fil The universal naming system
was an invaluable source of information in futurgamizational processes.

The most important information to a teacher, whéwosing a lesson, is what
educational standards are addressed within thedresDuring the creation of lesson
plans the PIEE team worked closely with the WP&eclassroom. For this reason
lessons were often modeled with benchmark standanchind. Thus it became
important to document which benchmark standard been fulfilled. After the
lessons were inventoried the Cl team began toamtall the lessons according to
what benchmark standard they hit (Table 2). Thartshcontained the benchmark
code (established by the WPS), benchmark desanipdaod Lesson that meet that
particular benchmark. While the PIEE project ismhainterested in the technology
and engineering standards, all the WPS benchmaeke addressed and cataloged.
This facilitated the integration of T/E topics withthe pre-existing science
curriculum. Benchmark catalogs also were usechsoie that all of the benchmarks
set forth by the WPS had been met within a cemgaaide level. The fellows found
these charts useful in that they helped monitoptbgression of the lesson creation.
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Figure 2: Lesson code format and examples.
Grade-Unit Letter-Lesson #-Lesson Name
Ex:

3-B-1-Treehouse (Grade 3 - Unit B - Lesson 1 - &e house)
6-B-2-Volcano (Grade 6 — Unit B — Lesson 2 — V@lno)

Unfulfilled benchmarks could be identified and &ss could be created to meet the
standard.

Table2: Excerpt from grade 1 benchmark catalogue.

Grade 1 Benchmark Catalogue

Benchmark Code

Benchmark
Description

Lessons that Hit
Benchmarks

Identify and describe
the characteristics of

1-D-I-TheFivePilgrims

and human

01.SC.TE.O1 natural materials and | 1-D-II-WackyShoes
human made 1-D-IV-Mr.Fox'sBox
materials.
Identify and explain
some possible uses 1-D-I-TheFivePilgrims
01.SC.TE.02 of natural materials 1-D-1I-WackyShoes

1-D-IV-Mr.Fox'sBox

materials.

Although the benchmarks were a good outline fosdascreation they cannot be
applied outside of the WPS. In order for the PIE&Son to be applied outside of the
WPS the Massachusetts framework standards mustulfibed. The framework
standards were established by the Massachusseftartbent of Education and
highlight certain topics that must be addressediwia given grade set. Lesson plans
that meet the framework standards can be appliedughout the state of
Massachusetts, which is in the interest of the PpEdject as whole. Framework
catalogs were created, documenting which standedseen met and which lessons
had met them. (Table 3)

Table 3: Excerpt from grade 1 Framework Catalogue.

Technology/Engineering Framework Catalogue for Grade 1
Framework Framework
Code Description Lessons That Hit Framework
Identify and describe | 1-D-1-TheFivePilgrims
characteristics of 1-D-2-WackyShoes
K-2.TE.1.1 natural materials. 1-D-4-Mr.Fox'sBox
Identify and explain
some possible uses 1-D-1-TheFivePilgrims
for natural materials 1-D-2-WackyShoes
and human made 1-D-4-Mr.Fox'sBox
K-2.TE.1.2 | materials.
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The formulation of a framework catalog was an esskepart of the organizational
process and was the jumping off point for the frenmdk checklists.  While the
framework catalogs were extremely helpful in idBmtig standards that have been
met and those yet to be met, they are not organa&dthe best fashion to facilitate
lesson selection by the teacher. The frameworkl@gs organize lessons according
to each individual framework standard. The framdwdrecklists on the other hand
list all of the lessons and provide informationtbe lesson that maybe important to
the teacher. (Table 4) This means that a teacrerckoose a lesson based on lesson
description, lesson length, and how many framewstakdards it meets. This was not
possible with the catalogs because the framewosks Visted individually. Since the
framework checklists seemed to be the most infdumatocument, from a teacher’s
viewpoint, it was decided that this would be thammaethod for lesson browsing by
the teacher.

Table 4: Excerpt from grade 2 framework Checklist.
Grade 2 Framework Checklist

Lesson Lesson # of Session 3-5.TE. Additional
Name Description | Sessions | Lengths | 1.1 (1.2 13|21 |22 Frameworks
During this
unit, the
students will
experience Egggé
living, 1. 45 ]
livi minutes K-2.ES.4
9 A1 nonliving, Mot K-2 LS.1
Terrarium "?‘”.d once 3 minutes X x| x K-2.LS.2
living things 3. 30 Egtgi
through the minutes K:2:L8:7
design, K-2.LS.8
building, and
observing of
a terrarium.
This lesson
introduces
children to
the idea of
“structure.” It
provides 1. 20
them with minutes
the 2.20
o Ao opportunity ?'ggtes
Birdhouse to deSIgn ° minutes X X X
and 4.40
construct minutes
both a 5.20
shelter for minutes
their
terrarium,
and a
birdhouse or
feeder.
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3.2 Fellows Meetings

One of the most important on-going methods thatewmployed to organize
and compile all of the lessons and appropriate ohecus was the holding of weekly
meetings with the graduate fellows who were adugisire grade teams. Katie Bush,
Karen Kosinski, Megan Holmes, Steve Toddes, Leaamz &y, and Jen Gray were all
very helpful in keeping us up to speed on the irtgrdrissues with the lessons they
were working on. At our meetings we discussed ghitike benchmarks and
frameworks that had very few lessons available #ldairessed the learning standards
which they implied. By doing this, we were ablehip ourselves to create a more
comprehensive list, help the grade teams to createuch more developed set of
lessons, and to ultimately help the students whbbeilearning from the lessons.

3.3 Determining File Format

Because most public school teachers are ablerinect to the internet, the
goal of this project is to make lesson plans asyeascessible as possible. Microsoft
Word has been the preferred method of creatingteptans for the PIEE project in
past years. The versatility of Microsoft Word mvaluable when creating and/or
modifying documents. Files can be auto-formattecheet desired document layouts
and outlines. Functional “Tables of Contents” ¢an created for easy navigation
within a document. However, these advantages ceonbe pitfalls if Microsoft Word
is the only format made available to teachers. rdioft Word’s editing capabilities
become a liability when posting documents on thb.w€&he PIEE program wishes to
maintain a certain level of professionalism inlésson creations. The ability to edit
PIEE created lesson plans may hinder the abilitymaintain professional grade
material. On the other hand, the ability of lesptans to be altered may be a desired
trait when trying to incorporate engineering/tedbgy topics into other areas of a
science curriculum. Another disadvantage of MiofbsVord files is the availability
of the software. Microsoft Word is a rather expeagprogram to obtain if it is not
already installed on a computer. It is not unfathble that some teachers may not
have the resources to obtain a copy of this expersiftware. This project strives to
offer lesson plans in a safe and secure file forthat is functional across all
operating systems, while maintaining a level ofngeability for easy incorporation
into science curriculum.

Adobe Acrobat Portable Document Files (PDF) wasd#ecupon as the universal file
format by which to present finalized lesson plaRDF files are functional across all
operating systems from Windows and Apple to UNIXI &ed Hat. Files stored as
Portable Document Files can also be set to denyedlitprial processes. This is
important in order to maintain original copies e§son plans that cannot be edited
except by the author, adding a level of securitythi® professionalism of created
material. Another positive aspect of PDF fileshs availability of the program that
reads it, Adobe Acrobat. Adobe Acrobat can be doaded, free of charge, from the
Adobe website (http://www.adobe.com). This allo@syone with an Internet
connection to download the software and read any #flB. To maintain the ability
to customize the created lesson plans, Microsoftdersions will also be available
for download at a later date, once the website become well established. If a
teacher decides to use a lesson plan and wishasstomize it for simple integration
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into a pre-existing science curriculum, then MiafvdVord can be used to modify the
document.

3.4 Creation of the website

At this point, we had decided on the format of oantent, and had generated some
ideas about how we wanted the users of the sibe table to access the lessons. The
next step was to decide what additional informaticas applicable and what other
types of content would be useful to the teach¥ve wanted the teachers to be able to
quickly access everything that they would needetch any given lesson that they
chose. Not all the lessons stand alone ready aohte Some of them require
additional supplementary materials like worksheetd stories that would be read to
the students. These would need to be availablddanloading, but the question was:
Where to include them. Our options were to eithelude them as part of the lesson
itself, but some of them are used in more thangrade. We decided that it would be
best to include all of these supplementary matiiah separate location, so that they
could be accessed without finding the particulasds that they complement. Also,
in the case of worksheets, the teacher may neegritd multiple copies of the
document, so we did not want them to have to openesson and select only the text
that they wanted and print it in that manner. Hupplementary materials are
available on a separate page that can be reachedtlie page that contains links to
all of the individual grade checklists.

We began planning out the navigation of the welesité consulting a representative
at the web development office. Her guidance helpetb understand more about the
requirements that we would have to meet in orddratee all of our content available

in a form that would be easy to use. Some of thagation that we proposed was
found to be less than perfect, so with the helfNahcy Adams, we were able to
reform our plans for the order of the website aegtetbp an easier and more fluid
approach to finding the lessons and navigatingvli®us pages of our site. Instead
of having a preset order of pages that linked &rrihto the depth of the content, we
were able to set up a separate frame with linksat@ous sections of the material
available on the left side of the page. This waulake it easier for the user to move
from one section to another and then back agaithowt having to go back and

forward in the browser.

In the case that the website became a non feasiien, we also produced a CD that
contained all of the excel sheets with working déirtk each lesson. This CD acts
somewhat like a website of its own. If the CDnsarted, and the main page file is
opened, the link to the grade page, as well agfdahe links to individual lessons are
all working. These links were simply set up witle tlirectory pointed toward another
location on the same CD, and all of the informatioat will be on the website was
also created on this one stand alone CD.

3.5 Styling

The spreadsheets that we created were originalligded with various colors and
were presented in a grid like fashion. Since @ersas to be included as a part of the
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existing WPI website, our format would have to Idide the rest of the site. We
created our spreadsheets in Microsoft Excel and tise in-program capability of
saving as an html format. However, when we presktitese to Nancy Adams at
web development, she found that the coding prodbgetixcel’'s conversion tool was
much more complicated than necessary, and woulde ntallifficult to apply the
necessary visual changes. Instead, we providewitiethe original Excel sheets, so
that she could use her expertise to create the ¢ade in a manner that would allow
her to easily apply the custom style sheet thatldvguoduce the visual styling
required for most WPI web pages. The result wasieh simpler code that was more
readily customized and conserved more space.

Throughout the process of preparing our files farspntation on the website, it was
important to provide web development with as mudierimation as possible. We

spent the time to explain the importance of théed#t sections of the content and
give her a clear picture of the way in which theerssmay be using the site.

Throughout this process, we were able to conveyideas to her very well, and she

was able to understand the importance of eachopar proposed site and she began
to become familiarized with the charts and chetklisat we provided her with. This

was very important, since she was the one ultijatekigning the site and creating

the methods of navigation throughout the variousagrof information. She also

provided us with useful tips and guidelines tha esmmonly used in designing the
site map and organizing the sections.

4. RESULTS

Compilation of the lesson materials shed light amgnaspects of the project that
needed to be completed before lessons could rébdistd. Fufillment of the
benchmark and framework standards was monitorddth use of the benchmark
and framework catalogs. Through the use of thelags any un-fulfilled
technology/engineering standards were exposedgeasdns were created in order to
fill these holes. The result was a comprehensehriology/engineering curriculum
that fulfilled all benchmark and framework standaset by the WPS and
Massachusetts Board of Education. In addition nraam¢technology/engineering
standards were also met, in order to facilitate @ategration, of technology and
engineering topic, in the regular science curriculu

Over the course of the 2005-2006 school year thetdam has made many
accomplishments toward dispensing lesson matet@alseachers across all of
Massachusetts. Lesson inventory sheets were drembeder to keep track of created
lessons, unevaluated lessons, and lessons todbiedoh Once finalized, lessons were
collected and organized based on different criterBenchmark and Framework
catalogs were created to ensure the all relevanthmearks and frameworks were met
for a given grade. Using these charts lessons weganized in a uniform and

professional manner. All lesson names follow darm coding system that provides
information on the lesson itself, such as gradellawit letter, and lesson number.

To facilitate the teacher’'s need to effectivelyvsse for lessons in a timely manner,
framework checklists were created. Framework dimskallow teachers to choose a
lesson, based on a desired level of included legrstandards. Through the checklist:
information such as lesson length, lesson desoriptiand met standards can be
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viewed before the lesson itself is even downloaglediewed. An internet site is in

development, as part of the existing PIEE pageprater to dispense all finalized

lesson materials. Lessons will be found in thedReses section of the PIEE Project
website. http://www.wpi.edu/Academics/PIEE

5. RECOMMENDATIONS

Since the 2005-2006 WPI school year was the last tyee PIEE program was
nationally funded, all work was finalized and cosiphl. Despite the completion of
the project, recommendations are still appropridinile the website was designed to
be self sustaining, it would still be worth whitehiave regular updates. There are
several ways to approach this problem. The dipsion is to obtain addition funding
to carry on the PIEE project. Continuation of fumgdwould enable the creation of
more lesson plans to be distributed to the teacHéthis is the course to be taken,
the program could be run in the same fashion laasitin past years. In addition if the
curriculum integration team is carried on into fietyear’s organization could be
conducted as the lessons are being made, ratheotbanizing the material towards
the end of the funding period. Another optionfioure work is to pass the PIEE
project on to another non-profit organization wititihe WP1 community.
Organization such as Tau Beta Pi or Engineers euttBorders could oversee the
maintenance of the website and make updates asszeye

Further aesthetic changes could be made to theiteetsswell. One possible change
is to add a comment board, where teacher may pestigns on the lesson material.
These suggestions can then be used to further tadcsite to the teachers needs. One
problem that arises is that with an active postreihod there needs to be and
organization that will monitor the posts. At thamnt time this is not possible due
the end of the PIEE project (as funded by the NB&ever could be possible if the
project was handed off to another organization.

6. CONCLUSIONS

The project has officially ended, with regardsuading and creation of new lesson
materials. It is our feeling that the project bagn a success and all of the teams
involved throughout the past 3 years have prodacgeat deal of material. The
addition of the Curriculum Integration Team forstfinal year has helped to make the
website a reality. Lessons will available onlimel@an be downloaded, viewed, or
printed through the WPI PIEE siteldtp://www.wpi.edu/Academics/PIEE

The work done by our team, in conjunction with tie®peration of the individual
grade teams and their respective fellow supervisassstrengthened the working
partnerships between the students of WPI, the ggofs of WPI, the students of the
WPS, and the teachers of the WPS.
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