Educational Outcomes of the Purdue University College of Agriculture

Targeted outcomes for Bachelor of Science graduates from Purdue College of Agriculture include:

Professional Preparation: Demonstrate proficiency in their chosen discipline that incorporates
knowledge, shills, echnology, and professional conduct.

Scientific Principles: Demonstrate use of the scientific method to identify problems, formulate
and test hypotheses, conduct expentiments and analyze data, and denive conclusions.

Critical Thinking: Demonstrate critical thinking by using data and reasoning to develop sound
responses 10 complex problems.

Communication: Demansirate the ability to write and speak with effectiveness while
considering audience and purpose.

Teamwork: Demonstrate the ability 1o work effectively as part of a problem-solving team.

Cultural Understanding: Demonstrate knowledge of a range of cultures and an understanding
of human values and points of view of other than their own.

Social Science Principles: Demonstrate ability to apply social, economic, political, and
environmental principles to living in a giobal community,

Civic Responaibllity: Demonstrate awarencss of civic responsibility to community and society
al large

Lifelong Learning: Demonstrate skills necessary for lifelong learning.

Approved by the COA Faculty, December, 2006




CHAPTER 3 EVIDENCE AND CATEGORIES OF ISE IMPACTS

Lynn [ Dherking

If vou don't know where you're going, any road will get you there

Lewes Carrall

You ligve an idea that you think will meke a great ISE project. As a potenitial P1, your most
unportant consyderation 1s how to develop and write a competitive propasal thit will enable you
10 outushize this great wea. Now the challenge that you and your project team fice 1s figuring
vut how to deseribe suceinctly, yet concretely, the impacts intended for your project. In order to
be funded, you will need 10 describe the intended impacts of the project for the proposcd
audience(s), demonstrate how your project activities will achieve these impacts, and describe a
plan for how you will evaluate the intended impacts. The purpase of this chupter is to help you
and your project team develop a set of appropriate, measurable and valid project impacts; and a

plun for evaluation that will demonstrate whether, and if so how, you accomplished your project
goals and objectives,

In the late 1980s, Mary Ellen Munley - a leader in museum education - wrote a paper in which
she argued persuasively about asking the right question(s), suggesting that project developers
and evaluators could benefit greatly from the insights of Lewis Carroll (Munley, 1986, 1957)
Although tongue in cheek, Munley's point is well taken—evaluation, in and of #sclf, is merely a
process and a set of tools to document the outcomes and accomplishments of any effort, An
even mare essential part of project development - from which any evaluation plan will flow « is

- the development of clear goals and objectives for what one plans to do, for whom, and why

Befure proceeding though, 1t 1s important to emphasize that evaluation is a process and ol for
planming. It s not what happens "behind the curtam’ but is a deliberate system of monitoring and
tracking that spewns from, and feeds Back into, the planning process in a cyclical and iterative
way It s conducted to ensure that programs are on track and successful and is key 1o effective
practice. In other words, evaluation is the flipside of good planning. This meuns before st
Gut and even beginning 1o design a project, let alone an evaluation plan, it is critical 10 be able 1o
cicarly Cescribe what one 18 actually attempting to accomplish by using a backward rexearch
gesipgn approach (Wiggins and McTighe, 2001). Some of the questions a project team should be

sble to answer at the outset of mitinting a project using a backward rescurch design approach
mnciute

(1) What sudience impacts will this project facilinate?
[2) What approsch/type of proicct will best enable us to accomplish these goals and why o

we feel that this i the best approach to take?
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(31 How wiall we know whether the activities of the project accomplished these witemded
goals amd objectives and with what evidence will we support the assertion that they dul?

(4) How will we ensure that unanticipated outeomes are alse documonted?

These are the essential questions of the field, some vou and vour team shonld be able to nnswer
wourselves, and others vou will want toanvolve an evaluator m helping you answer earvly on
wlile developing and writing the proposal. Finding an evaluator ttom the outsel whose
phileseray amd approach matches vour wleas and the type of project vou are thimking aboul
undertaking, particularky to help vou plan and design the summmative evaluntion, s urtival 1o
wrting a successtul proposal  Although vou and vour team wall want to be mvolved in thinking
atout all phases of evaluation, 1t 1s impaortant the summative eviluation be comducted by an
incependent and untiased evaluator to ensure the integrity ot the process. This is money well
spent since 0 addition to research skills, good evaluators bring an understandimg o vhe plinvung

process as ovehcal and terative — a set ot deliberate steps which outhine and trichk progress
teward a goal

However, evaluution 1s not just for prepaning good proposals. 1t 1s also an wtepial part of
running good provects  During crucal stages of program development, evaluation dociments ol
measures achievements or putcomes against mtended goals and obhjectives (wlnle also bemg
open o unanticipated cutcomes as well). All forms of evaluation play an important role m
planming, enabling “reflective practice™ and facilitating project teanvinstitutional learming. Suwe
evaluation 15 a process that contributes to decision-mak ing at key pomts of project developiiem
ard umplementation, and evaluation can be used to ensure success throughout the process ol
prosect development, it i important to mclude a comprehensive plan for evaluation Ata
mumimum, that includes front-end formative and summative evaluntion, and wdeally b e ludes
remedial efforns to tweak and improve projects as they are mitially implemented, Uilizimg ol
forms of evaiuation heips 1o ensure the progress and success of your etionts.

e WHATIMAACTS DRNOUR EROISCT IRAMWANT FOFALILETALRY

As we suzzested, the challenge that vou face as a Pl and project team s Giguring out haw to
describe sucanctly and concretely the impacts intended for the proposed project. Tiis is
chalienging tor many reasons. By thewr very nature, nformal science education projegis anl
expererces are varied and designed to serve different audiences. 1tis a Geld i which multiple
pulyomes are the norm, and where learning s often the result of combined, imerwoven md
onverapming experences (intormal, formal and everyday) Thus the locus needs o be abowm
understamabing how the experence of participating infor engagimg with your project has

comtr buted 1o fostenng, remnforcing and sustammg science nterest and understandmg. This oo
tall order indecd

As described iy Chapter [, with the new onbine project monitormg system, the IS progiam
goimg 1o be able 10 better document and track the progect autcomes ol individunl projects. In

adl tion, the outcomes you docunent will be used by the program averid] to assesy mllvaiies
BT The varsrus Categunes of projects that ISE funds (exhibitians, vouth amd conmmunmy
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programs, media and eyber-enabled learnmg projects, projects for enher the public or
prefesstonal audwenees or sometimes both). A criticul component of this monitoring system is
the set ofimpact categores provided in Chapter 1, and defined i Table 3-1, below. As
emphasized, your intended project impacts should fall within some, but ot all of these
categones (each project should target a few intended outcomes that fall withmn at least one of

these categones of impacts).

Table 3-1 ITmpact categories

as they relate to public audiences:

Impact catlegory

| Geaerie definition

Awareness, knowledge or
undzrstanding

| Mensurable demonstration of assessment of, change in, o exeréise of
| awarencss, knowledge, understanding of a particular seienufic topic, cancepe,
| phenemicna, theory, or careers cential to the project

Engagement or mierest

Measurable demoenstration of assessment of, change in, or exereise of
engagementinterest i a particular scientific topic, concep, phenamena,
E theary, or careers contral to the project

Athifuile

| Measurable demonstration of assessment of, change mn, or exercise of attituds

| toward a particulor scientific topic, concept, phenomena, theory, of caresrs
central to the project or one's capabilitics relative to these arsas. Although
sitmilar to awarenessiinterestfengapemnent, attiludes cefer to changes in

| relatively stable, more intractable constructs such as empathy for animais and
their habitats, appreciation for the role of scientists in sociely or atitudes
wward stem cell research

Behaviw

Mezsurable demonstration of assessment of, change in, or exercise of
behavior related to a STEM topic. These types of impacts are particalarly
relevant 1o projects thal are environmental in nature or have some kind of a
health science fucus since avtion 15 2 desired outcome.

Measurable demonstration of the development and/or remforcement of skills,
either entirely new ones or the remnforcement, even practice, of developing
skells. These tend o be procedural aspects of knowing, as opposed [o [he
more declarative aspects of knowledge impacts. Although they can
sumetintes mantfest as engapgement, typically observed skills include a level
of depth and siall such as engaging in scientific inguiry skaills {observing,
clasuifying, explonng, questioning, predicting, or experimenting), as well as
developing/practicing very specific skills related 1o the use of scientific
instruments and devices (¢ . using microscopes or telescopes successfully)

et

Frogect apecific
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What follows 15 a doetf and general deseription ol the frmmework ot mypacis.  These impact
catcgones are ot acbatrary but thesreticnlly geonimsded m the e finmal setome eduealion
protessional lirerature specitieally, and educational reseimrel more generally.  They represent
valid and comman mmpacts observed as a result of mtormml serience educutmon aetivities. 1 hese
categores though are not as black and white as they appear. There are olten relationships wid
mistserhions hetween ditferent tvpes Of nupacts you may want to emphinsize i your project, for
exampic. the relanonship between attiitides and knowledge

Tabie 3.2 provides & work sheet templare that you and your e con use 1o tnnk through the
potznial impacts of vour project, the imdieators you will wse to assess this nopaet, mud whiat your
srneria tor ovdence wall be, In the next chapter of ths gande this work sheet wall be yned 1o
deveiop mpacts, ndicators and evidence for a hypothetcal project. In subsequent chaplers, you
will see how each ot these categonies can be used to specitically detine yvour itended outeomes
dependmg upon whether the proposed project 18 an oxhibition, i youth amd conmunity program,
or & mecha project. focused on a public or professional auchence, or both

1) hnowiedge This category ol impact emphasizes what o participant, be s'he o youth in g
COmMUMLTY POZIAm, 07 & Visior to a museum, ar i web sie user, consviously knows, limpacts in
this category mclude knowledge, awareness, or understanding thit con be stated by participants
w thewr own words, whether that s durmg, mamediately atter, or long after, the expenience. The
comtent o! the impact depends upon the project wopie and gan melude S CEM-pelated concepts,
priw iples, phenomena, or theones, the story or philosophy of SCenee, carcers, or seienee as o
process  Eudence Tor this impact includes changes m participonts” knowledpe (directly assessed
ar self-repened), as well as observed cognitive activities such ns remtoreing prion knowledge,
making interences, or burkdmg an experiential basis tor Riture learnmy  (thouagd s 15 owree
Qrffical: te assess) It also meludes memory ol an expertence pver lime, especially aspects of the
expericnes that relate 10 5 FEM concepts, processes, o activities.  Partwipants” reflections and
monnorng of their own learning also falls into ths eategory,

« Engagement. Impacts i this category capture the excitemient and mvalvement of participants
W& iopic, area, or aspect ot STEM . The category nchudes participintion and engagement,
preregumites for other Types of learning which are also linked o mterest. 1t could be supported
oy vicznce that s project deliverable has evoked short-term interest, or has strengthened prior
longer -term mterest, i a topac or srea of STEM. This impnet s often a foeus ot projects that mm
W engage histoncally under-represented pariicipunts i STHEM

2 Atsluge bmpacts i this category encompuss chunges in long-term perspectives toward i
STEM related topic. 2 group of people, species or ecosystem, activities, theoties or carcers. An
ISE prosect may sinve to influence attiudes where none existed betore, or may change attitudes,
Indsators tor the Tatttude’ wmpact can be less rehiable than imdicators of knowledye or
egagement, decause they tend 1o rely on selt-teport by participants, who may not ulways be
fuily aware or entirely honest about thew atttudes. For this reason 1 15 desirable 1o assess for
ateude m multipie contexts and over a range of tme frumes 1 possible.

b4
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Table 3-2. Work Sheet for Developing Intended Impacts, Indicators & Evidence

ISE Category of Impact

| Potential indicators

' Evidence that impact

f was attained

Awareness, knowledge or
understanding of STEM concepts,

ProCossEs Of CArcers

Engagement or interest in STEM

COnCEPLs, Processes, O carecrs

Aitude towards STEM-related topics

or canabiiities

Behavior resuiting from experience

|
|
|
|

Skills based on experience

Oriher (describe)

[ e ———

4y B=hzvior: Some [SE projects propose to change participants’ long-term behavior after the
exper<r<e, be it an exhibition, a youth program, or a giant screen film. This category of impact
15 perticulariy targeted in projects that are environmental in nature or have some connection 1o
the health sciences since subsequent action is a desired outcome. Evidence of behavior change
might include participants' self-reported intentions to change their behavior, and longitudinal
foilow-ups with them (or others) to determine whether such behavior change has occurred. Like
antnude, evidence for behavior change can be influenced by people’s bias to please (their
rendency Lo say what they think the researcher wants to hear), so follow-up assessments of actual
behavior change are particularly important. Clearly there is a potentially important relationsiip
between the categones of attitude and behavior change. For projects where this relationship 1sa
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central focus, Pls and evoluators may wish to refer to background theories such as: the Theory of
Reasoned Action, Theory of Planned Behavior, Prochaska’s Theory of Behavior Change.
Elaboration Lakelihood, and Secial Marketing,

3) Skalls; This impact category targets the procedural aspects of knowing. Indicators mclude
evitlence that participants have learned to do something STEM-related that they could not
previously do, or that they used skills they already possessed to reinforce and enhance existing
STEM-related capacities. Less experienced members of 2 visiting group often learn skills by
watching, mimicking, and jomntly participating with more experienced members. Typical STEM-
related skills include scientific inquiry skills (such as observation, exploration, questioning,
prediction, experimentation, argumentation, mterpretation, and synthesis), as well as, specific
skills related to using sciemtific technologies or representations.  This category also icludes
skills refated to learming in the particular informal environment, for example learning how to
manipulate an interactive exhibition, navigate a web site, play a computer game or collaborate
with a group of youth in an after-school program. In addition, impacts can include broader skills
that are related to STEM themes or are linked to felong STEM learming. Evigence for this kind '
of impact includes self-reported reflections by people of the development of new skills, or the

practice of developing skills, or direct observation by researchers‘evaluators

6. Other: This category is for impacts which cannot be fit into any of the above categories. An

example might be a project which is designed to impact the creativity of its audience members. |
Creativity might be classified n one or in several of the five categories above, but depending on

the definition a particular project uses, it might be necessary to give ot is own category. There

will undoubtedly be projects defining novel impacts which will simply not fit under any of the

five categories given. So that's why the “Other” category exists. However, we encourage vou to

not to overuse the “other” category and put at least part of the impacts your project 15 mtended to

produce under knowledge, engagement, attitude, behavior, or skills, to suppor: the NSF-wide

reporting process. “Other” category impacts will mostly be one-off examples and will be

difficult to aggregate to see multi-project trends or progress.

In the descriptions of impact categories above and throughout this book, we often refer to
“changes” i describing the many different kinds of impacts a project may have. But as noted n
the description of the “knowledge" category above, there are other forms of desirable 1mpacts m
addition to changes. Many projects are assessing basehne mtormation of what people know or
how they behave when using a tool such as the Internet, an exhibition, or a television program
Somectimes a project may be providing opportunities for remforcing existing knowledge, for
practicing skills, or for clarifying attitudes. Change i a quantitative measure 15 one of many
valid, verifiable ways of demonstrating impact. For the sake of convenmience, we will sometimes
use change in describing outcomes, but our intention is to include all careful measures and
evidence of impact.

Now that we have described this framework for impacts, let’s look at a concrete example.
Imagne that your team has decided to create a project for the public that will have the following
impacts on girls: (1) create awareness for STEM careers; (2) strengthen girls® sense of
competence in, and dentity with, STEM; (3) enhance understanding of specific STEM
processes and information in the social sciences; and (4) raise interest in STEM. Each of
these outcomes can be categorized in some way using this framework. If you want to
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Developing intended learning outcomes, indicators & evidences:

Target Audiences

Impact categories

identified learning
outcomes

Possible Evidences

————l e il
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Write your learning outcome statements;




