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Service-Learning in Engineering Education: Rationale and Approach % % ¢ ,4- Robert G.
Bringle % /& - Robert G Bringle -#_ Professor Emeritus of Psychology, Indiana
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Learning in Higher Education™® ¢ & # %33 22 "We view service learning as a credit-bearing
educational experience in which students participate in an organized service activity that
meets identified community needs and reflect on the service activity in such a way as to gain
further understanding of course content, a broader appreciation of discipline, and an
enhanced sense of civic responsibility. Unlike extracurricular voluntary service, service
learning is a course-based service experience that produces the best outcomes when
meaningful service activities are related to course material through reflection activities
such as directed writings, small group discussions, and class presentation”
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1. Bringle, R. G.;; Hatcher, J. A., Implementing service learning in higher education. The

Journal of Higher Education 1996, 221-239.
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The K-12 Service-Learning
Standards for Quality Practice
were developed by the National
Youth Leadership Council

with funding from State Farm

( eamngful Service {Pwd”}-

K-12 Service-Learning Standards
for Quality Practice
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nig actively engages pammpants in mganingful and personally relevant

Companies Foundation. Working service activities.
. N )(( J v& f “ r;e((
from a base of 20 years of Indicators: e it — &
f . el
professional wisdom and 1. Servicellearning experiences are appropriate to participant ages and

practice, NYLC worked with

developmental abilities.

. . ; . Service-learning addresses issues that are personally relevant to the

other leaders in service-learning 2 .. 8 P Y

participants.
and engaged RMC Research 3. Service-learning provides participants with interesting and engaging
Corporation to ensure that the service activities.
standards included the strongest 4, Semc.e—learn.mg encourages participants to unde:rstaer their service

. experiences in the context of the underlying societal issues being

evidence-based elements of

addressed.
effective practice. Then young 5. Servicelearning leads to attainable and visible outcomes that are

people, teachers, school and
district administrators, community
members, staff from community-
based organizations, policy-
makers, and others interested in
service-learning participated in
panels across the United States

rved.

nitionally used as an instructional strategy to meet learning

goals and/or content standards.

Indicators:

1.

Service-learning has clearly articulated learning goals.

to strengthen the language of the 2. Servicelearning is aligned with the academic and/or programmatic
N curriculum.

standards their indicators. 3. Service-learning helps participants learn how to transter knowledge

For more information, visit and skills from one setting to another.

www.nyfc.org/standards. 4. Service-learning that takes place in schools is formally recognized in

school board policies and student records.

@/LD ot jadiedn “ﬁ%’“/ et

Laﬂ’f{ [(fﬁlfl“r(\z*//

Service-fearning is a philosophy, pedagogy, and model for
communily development that is used as an instructional strategy
to meet learning goals and/or content standards.
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K-12 Service-Learning Standards for
Quality Practice
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\ Reflection ! \

,Q@e_?le:ﬂing,incorpgétes multiple challenging reflection activities that are ongoing and that prompt
deep thinking and analysis about oneself and one’s relationship to society.

Indicators;

1. Servicedearning reflection includes a variety of verbal, written, artistic, and
nonverbal activities to demonstrate understanding and changes in participants’
knowledge, skills, and /or attitudes.

Service-learning reflection occurs before, during, and after the service experience.

Service-learning reflection prompts participants to think deeply about complex

community problems and alternative solutions.

4. Servicelearning reflection encourages participants to examine their
preconceptions and assumptions in order to explore and understand their roles
and responsibilities as citizens.

5. Service-learning reflection encourages participants to examine a variety of social
and civic issues related to their service-learning experience so that participants
ungderstand connections to public policy and civic life.

/
, Diversity

E:Sg_@_e:lgarnjn promotes understanding of diversity and mutual respect among all participants.

© po

Indicators:

1. Service-learning helps participants identify and analyze different points of view to
gain understanding of multiple perspectives.

2. Servicelearning helps participants develop interpersonal skills in conflict
resolution and group decision-making.

3. Servicelearning helps participants actively seek to understand and value the
diverse backgrounds and perspectives of those offering and receiving service.

4. Servicelearning encourages participants to recognize and overcome stereotypes.

mnyic

1667 Snefling Avenue North, Suite D300 | Saint Paul, MN 55108 | (651) 631-3672 | www.nylc.org
® 2008 National Youth Leadership Council. All Rights Reserved. This document may be freely photocopied and distributed.







K-12 Service-Learning Standards for
Quality Practice

-~

(B_rogress Monitoring—™

Service-learning engages participants in an ongoing process to assess the quality of implementation
and progress toward meeting specified goals, and uses results for improvement and sustainability.

Indicators:;

1. Service-learning participants collect evidence of progress toward meeting specific
service goals and learning outcomes from multiple sources throughout the service-
learning experience.

2. Service-learning participants collect evidence of the quality of service-learning
implementation from multiple sources throughout the service-learning
experience.

3. Service-learning participants use evidence to improve service-learning experiences.

4. Service-learning participants communicate evidence of progress toward goals and
outcomes with the broader cornmunity, including policy-makers and education
leaders, to deepen service-learning understanding and ensure that high quality
practices are sustained.

\Duration and Intensity

Seﬁrice-learning has suﬁitiem‘am and intensity to address community needs and meet specified
outcomes.

Indicators:

1. Service-learning experiences include the processes of investigating community
needs, preparing for service, action, reflection, demonstration of learning and
impacts, and celebration.

2. Service-learning is conducted during concentrated blocks of time across a period
of several weeks or months.

3. Scrvice-learning experiences provide cnough time o address identified
community needs and achieve learning outcomes.

@anyic
nationsl youth leadership council

1667 Snelling Avenue North, Suite D300 | Saint Paul, MN 55108 | (651) 631-3672 | www.nylc.org
© 2008 National Youth Leadership Council. All Rights Reserved. This document may be freely photocopied and distributed.
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PBL and Common Core —and

Next Generation Science Standards

(Excerpted from the book PBL for 21st Century Success: Teaching
Critical Thinking, Collaboration, Communication, and Creativity,
published by the Buck Institute for Education, 2013)

BUCK INSTITUTE
FOR EDUCATION

With the Common Core State Standards adopted
by all but a handful of states, efforts are underway
across the country to help students meet the
higher bar that the new standards set. The
overarching goal of the new standards is to better
prepare students for college and careers. PBL,
with its emphasis on both significant content and
21st century competencies, addresses these new
standards in several important ways.

David Ross, director of professional development
for BIE, offers this pithy analysis about the
alignment of PBL and the Common Core:

Everyone knows that content is king and Common
Core wears the crown. Significant content is one
of our eight Essential Elements of PBL. Make an
easy connection: Significant Content=Common
Core. Now let’s use a shorter word. When designing
arigorous, relevant, and engaging project, Common
Core is the “what.” But what about the "how?”
In our minds the answer is obvious: PBL is the
solution for Common Core implementation. PBL is
the “how.”

Of course, we realize that PBL is not the only way
to help students master these new standards.
As states move toward implementation of the
Common Core, however, more and more schools
and districts are focusing on PBL as their go-to
instructional strategy to prepare students for
deeper thinking. Next-generation assessments
aligned to the new standards (still in development
at this writing) are expected to emphasize
application of knowledge rather than recall of
facts. Here, too, we find common ground with
PBL, in which students demonstrate and share

©2013 BUCK INSTITUTE FOR EDUCATION

what they know or can do through performance
assessments. For PBL wveterans, student
demonstrations of learning are not new at all.
They're an essential element of every project.

Common Core Standards for English Language
Arts include tasks that are very familiar to people
who know PBL:

“Conduct short research projects to answer a
question (including a self-generated question)”

Common Core Standards of Mathematical
Practice also echo PBL best practices. The math
standards set expectations for students to do real-
world problem solving, use mathematlcal model-
ing, apply statistical analysfs and commumcate
thelr understandlng Mathematlcally proﬁc1ent

PBL addresses the new
Common Core State Standards
in several important ways.

PBL 101 / RESOURCES / 45




of Mathemat1ca1 Practice.
naturally have a place within high-quality projects
that ask students to use mathematics concepts
and procedures in authentic contexts.

Such applications

Next Generation Science Standards

The new national standards proposed for K-12
science shift the focus of instruction from simply
acquiring content knowledge to the practice of
science skills. Many of the draft Next Generation
Science Standards (NGSS) align with practices
common to 21st century Project Based Learning.
For example, look at what students are supposed
tolearn how to do in the “Science and Engineering
Practices” section:

5. Using mathematics an

"thiﬂking

6. Constructing explanations (for sc&ence) and
designing solutions (for engmeenng)

7. Engagmg in argument from evidence

1nformat1on

46/ RESOURCES / FBL 101

Many of the Next Generation
Science Standards align with
practices common to 21st
century Project Based Learning.

m:and oqg prgjecg 1d§a, such a.s, De51gn,
e, and reﬁne a solutlon for reducing
ega.t e 1mpact of human  activities. on : the
en,w.ronment and ways to sustain biodiversity and
malntam the pianet s natural capltai” (HS-LS24).
And as blogger and BIE National Faculty member
Andrew Miller points out:

“With the new engineering focus of NGSS, consider
design challenge PBL projects, a key component of
science, technology, engineering, and mathematics
(STEM) education.”

Even when the standards do not have an
explicit project-based tone, there is a focus on
the key competencies needed f
communication, and ‘ecritical t ldng Cons1der
what students are asked to demonstrate in order
to meet the ‘College and Career Readiness”
standa,rds applylng a ‘blend of science: and
engmeenng practices... to approach problems not
previously encountered by the student™and “self-
directed planning, monitoring, and evaluation.”
Sounds like what happens in PBL!

©2013 BUCK INSTITUTE FOR EDUCATION
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New Tools for Demonstrating New Understanding

Student Assessment

Winter/Spring 2012

Step 7: Evaluate the Experience, and
Step 8: Demonstrate New Understanding

P
l' »
. |

o u?’

The Service-Learning Cycle

As service-learning participants approach the last stages of the service-learning cycle — evaluating the experience and
demonstrating new understanding — social media brings new opportunities for both, Students can share their findings easily
and internationally through blogs, wikis, and tweets, and thanks to educator Karen Frank, ready-made rubrics are available
online. Below is a sample of the specificity she brings to these assessment tools.

Originals at: htip://ny.le/ GOKBY:

Postings show no
evidence of insight,
understanding or
reflective thought
about the topic.
Postings present no
specific viewpoint
and no supporting
examples or links to

are provided, or the
links selected are of
poor quality and do
not add any value

“ to the information
presented.

Postings'&;e do not
commentary and do

‘not connect with the
“audience.

A Rubric for Evaluating Blogs

websites or documentis

stimuate dialogue and

Postings provide
minimal insight,
understanding and
reflective thought
about the topic. - -
Postings present a
specific viewpoint
but lack supporting -
examples or links

to websites or
documents, but not
all links enhance the

information presented.

Postings are brief and
unimaginative, and
reflect minimal effort
to connect with the
audience. '

teacher | tools

Postings provide

moderate insight, -
understanding and
reflective thought

~ about the topic.

Postings present a
specific viewpoint that
is substantiated by
supporting examples

‘and links to websites

or documents, but not
all inks enhance the

information presented.

Postings are generally
well written with some
attempts made to
stimulate dialogue and
commentary.

Postings provide
c¢omprehensive insight,
understanding; and. -
reflective thought
about the topic hy:

¢ building a focused

argument around a
specific issue or

© & asking a new related

"question or
» making an
oppositional
statement supported
by personal
experience orrelated
research.

Postings present a

focused and cohesive
viewpoint that is
substantiated by
effective supporting

-examples or links to

relevant, up-to-date

" - websites or documents

‘that enhance the

inforimation presented;-

o Pdsﬁng_s' éré_créa’tiée]y -
-and flueéntly written to

stimulate dislogue and - -

_commentary.

{CONTINUED)
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A Rubric for Evaluating Blogs CONTINUED
‘Citeria - Unsatisfactory - 0%  Limited - 80% Proficient - 90% Exemplary - 100%  Rating

Postings do not reflect ~ Postings are written in a  Postings are written in  Postings are written in
% an awareness of the style that does not fully  a style that is generally  astyle that is appealing
= aundience and it is “consider the audience, appropriate for the and appropriate for the
- difficult to identify the  and the author’s voice intended audience and  intended audience and
- author’s voice. is difficult to identify. an attempt is made to  a consistent voice is

Postings do not reflect  Postings reflect almose ~ U5€ 2 consistent voice.  evident throughout.

" the author’s personality no personality and little Postings reflect a bit of Postings reflect the
and word choice does  attempt is made touse  the author’s personality  author’s unique
- not bring the topicto  effective word choices  through word choices  personality through

o life. _ to bring the topic to that attempt to bring expressive and carefully
life. the topic to life. selected word choices
that bring the topic to
life.
. -Does not insert any Selects and inserts Selects and inserts Selects and inserts
- graphics, oruses only  many low-quality graphics and high quality graphics
L7 low-guality graphics graphics and multimedia that are and multimedia when
: - and multimedia, which - multimedia which mostly high quality ~  appropriate to enhance
"+ donotenhance the - do not enhance the and enhanece and ‘the content’svisual - -
content. . © . content. ' clarify the content. appeal and increase
Does notacknowledge  Acknowledges only a Acknawledges most readability.

any image or . . few multimedia and image and mu)nr.rledla ‘Acknowledges all
multimedia sources, image sources and uses  SOUFCes W":h capuons image and multimedia
either with a caption or incomplete captions or ~ OF nRtotations. sources with captions -
an annotation. - . annotatiops. or annotations,

Does not update blog Updates blog when Updates blog when Updates blog as often
within the required - reminded; postsare ' required; most posts . or more often than _
time frame. o ‘often missing a date are datestamped required; all posts are

" Doesnot ¢ ate.goriz.e' : 's_tamp. o with"the most current ' daté—stamped and the
. and tag the topic The post is not posting listed at the TMOSt YECENt pOsts are
tal " appropriately. - categorized and tagged P placed at the top of the
d appropriately. Post is categorized and ~ P28%
" tagged. Post is categorized
and topics are tagged
appropriately.
- No images, media or Some of the images, Most images, media or  All images, media and
© text created by others  media or text created text created by others text created by others-
display appropriate by others does not display appropriate display appropriate
- copyright permissions.  display appropriate copyright permissions  copyright permissions
and do not include copyright permissions  and accurate, properly. - and accurate citations.
. accurate, properly and does not include formatted citations. ' :
- formatted citations. accurate, properly

formatted citations.

. Written responses “Written responses Written responses Written responses are
©contain numerous - include some ' are largely free of ~ free of grammatical, _
- grammatical, spelling  grammatical, spelling ~ grammatical, spelling  spelling or punictuation
or purnictuation o or punctiation errars - or punctuation errors. - ‘errors. The style of
errors. The style of ~ that distract the reader: The style of writing . . writing facilitates

_ writing doesnot - _ _ generally facilitates - communication. -
- facilitate effective A communication. S :
~ communication, o '

TOTAL

Used with permission from Karen Franker, University of Wisconsin-Staut.

Karen Franker is an adjunct instructor at the University of Wisconsin-Stout and editor of the Technology Tips e-newsletter. She is the Director of Online Leaming at Edgewood College
in Madison, Wisc. For more than 25 years she was a K-12 library media specialist and instructional technology specialist in lowa City, lows, She has a master's degree In Library
Sclence from the University of lowa.




’rogress Monitoring:

Assessment Rubric

Beginning Accomplished Value
Student shows Student meets UptoX
little or no the expectation points.
attempt in of his/her
meeting his/her proposal in a
proposal even timely matter.
when prompted.

Student makes Student makes UptoX
little or no effort a good effort. points.
to interact with in getting to

service recipients know the service

and his/her recipients and

peers. his/her peers.

-Students show Student UptoX
little or no effort contributes to points.
to contribute the group goals
to the group and is flexible
project and to compromise
goals, with the group’s

ideas.
Student meets Student pursues UptoX
less than 50% of objectives of points,

his/her objective
and fails to
achieve them in
the agreed time
frame,

the project and
meets

{Adapted, with permission, from Spring Valley High School, Columbia, S.C., 2001)

AN Lift materials are based in the K-12 Service-Learning Stangards for Quality Practice, available at www.nylc.org/standards.

Li ft Raising the Bar for - c
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Copyright © 2019 National Youth teadership Council. All rights reserved. {651) 631-3672 | www.nylc.org




Progress Monitoring:

( { Documenung Service
[SEREE=%

Documenting the who, what, when, where, and why during a service-learning activity provides valuable information
both for the project underway and future projects, By recording what was done in a variety of ways, students have
material to draw on for reports, news articles, community impact statements, and more.

Writing
* Ask students to keep a journal or learning log, writing about cach time they participate in the service activity.
These logs can be an invaluable source of documentation of the time invested, daily activities, and records of what
worked well and what needed better planning or adjustments.
* Ask community partners to keep a log of their activities as well that they will share with students, recording their
own observations.

Data Collection

* Keep track of data relevant to the service-learning project. For example, how many emergency kits were created?
How many flyers distributed? How many meals prepared? How much money was spent or saved?

* If appropriate, ask service recipients and community partners to fill out an evaluation form and ask students
to compile the results. This allows them to see how their perceptions fit with the other people involved in the
project.

Multimedia Recording

* Taking photographs to document what students have contributed or accomplished is a powerful way of
remembering and sharing what happened. Photographing people involved, special events, products created,
service sites, and more can help students tell the story.

* Video, too, can bring service activities to life and become an important means of sharing what happened with
others and extending the learning.

* If your project involves sensitive subjects or privacy considerations, make sure students are aware of issues and
limitations involving recording names, images, and other information before they begin their service activities.

Interviewing

* Interview partners during the service-learning project and recording their observations to ensure their
perspectives are recorded and available for later analysis,

Drawing

* Sketches, charts, and diagrams can also assist in describing service-learning activities.

All Lift materials are based in the K-12 Service-Learning Standards for Quality Practice, available at www.nylc.org/standards.

Li ft Raising the Bar for - nYIch
Service-Learning Practice national yauth leadurship coundt
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Copyright ® 2010 National Youth Leadership Council. Al rights reserved. (651) 631-3672 | www.nylc.org




Progress Monitoring:
L L
Negotiating Project Plans

?(—i{' { ﬁ{ 7?—\ | with Students

Before beginning a service-learning project, make sure that the project connects with the learning goals that students
need to meet. Work with individual students or small groups to refine the service-learning project idea that students
have developed from the need they identified.

The following questions will guide students in thinking more deeply about service-learning and connecting their
service to academics. While students should try to answer these questions before conferencing with you on them,
many students will need to talk through the questions with their classmates and with you before they can adequately
answer them.

The conference will help you negotiate how the project plan will address needs in the community while meeting
learning goals and academic benchmarks that you've identified. It also provides an opportunity for you and your
students to think about other learning goals that their project might achieve.

Keep in mind, however, that you may need to adjust these plans as the project planning gets further developed.
Community partners and service recipients may offer input on the project design that will affect your assessment
plans.

What need did you decide to address?

How did you identify that issue?

From Lift: Raising the Bar for Service-Learning Practice.
Copyright ® 2010 National Youth Leadership Council. All rights reserved.




What is the project you've selected to address that need?

What research have you done to refine that idea? What research do you still need to do?

What additional skills may you need to develop?

How feasible is your identified project? What are some potential barriers you might face? Who can help you overcome
those barriers?

From Lift: Raising the Bar for Service-Learning Practice.
Copyright © 2019 National Youth Leadership Council. All rights reserved. 2
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Essential Capacities for the 21* Century
Schools of the Future Committee
NAIS Commission on Accreditation

1. Analyticél and Creative Thinking and Problem-Solving

Identify, manage, and address complex problems

Detect bias, and distinguish between reliable and unsound information
Contro! information overload

Formulate meaningful questions

Analyze and create and ideas and knowledge

Use trial and error; devise and test solutions to problems

Imagine alternatives

Develop cross-disciplinary knowledge and perspectives

Engage in sustained reasoning

Synthesize and adapt

Solve new problems that don’t have rule-based solutions

Use knowledge and creativity to solve complex “real-world” problems

2. Complex Communication—Oral and Written

Understand and express ideas in two or more languages

Communicate clearly to diverse audiences

Listen attentively

Speak effectively

Write clearly and concisely---for a variety of audiences

Explain information and compellingly persuade others of its implications

3. Leadership and Teamwork

Initiate new ideas

Lead through influence

Build trust, resolve conflicts, and provide support for others

Facilitate group discussions, forge consensus, and negotiate outcomes
Teach, coach and counsel others

Enlist help

Collaborate sensitively and productively with people of varied backgrounds
Coordinate tasks, manage groups, and delegate responsibilities

Implement decisions and meet goals

Share the credit

4. Digital and Quantitative Literacy

Understand, use, and apply digital technologies

Create digital knowledge and media

Use multimedia resources to communicate ideas effectively in a variety of formats
Master and use higher-level mathematics




Understand traditional and emerging topics in math, science, and technology—
environmental sciences, robotics, fractals, cellular automata, nanotechnology, and
biotechnology

5. Global Perspective

Develop open-mindedness, particularly regarding the values, traditions of others
Study and understand non-western history, politics, religion, and culture '
Develop facility with one or more international languages

Use technology to connect with people and events globally

Develop social and intellectual skills to navigate effectively across cultures

Use 21* century skills to understand and address global issues

Learn from, and work collaboratively with, individuals from diverse cultures,
religions, and lifestyles in a spirit of mutual respect and open dialogue

Leverage social and cultural differences to create new ideas and achieve success

6. Adaptability, Initiative, and Risk-Taking

Develop flexibility, agility, and adaptability

Bring a sense of courage to unfamiliar situations

Explore and experiment

Work effectively in a climate of ambiguity and changing priorities

View failure as an opportunity to learn, and acknowledge that innovation involves
small successes and frequent mistakes

Cultivate an independence of spirit to explore new roles, ideas, and strategies
Develop entrepreneurial literacy

Use creativity and innovation to produce things that are unique and that have value
and meaning

7. Integrity and Ethical Decision-Making

Sustain an empathetic and compassionate outlook

Foster integrity, honesty, fairness, and respect

Exhibit moral courage in confronting unjust situations

Act responsibly, with the interests and well-being of the larger community in mind
Develop a fundamental understanding of emerging ethical issues and dilemmas
regarding new media and technologies

Make reasoned and ethical decisions in response to complex problems




http://www.moe.gov.sg/media/press/2010/03/moe-to-enhance-learning-of-21s.php

Singapore Ministry of Education 21 Century Capacities
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