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Abstract:
As the global economy grew in the latter half of the 20th Century, the demand for the mobility of
engineers greatly increased.  In the 1980’s and 1990’s, the Accreditation Board for Engineering
and Technology (ABET), an accreditation agency serving primarily the United States, began to
look  at  engineering  programs  outside  of  the  United  States  with  the  intent  of  establishing
recognized  reciprocity.  Through  the  Washington  Accord,  first  established  in  1989,  mutual
recognition agreements were signed with accrediting agencies in several countries. In the year
2000,  heavily  modified  ABET  standards  affecting  North  America  took  effect  emphasizing
qualitative standards as well as quantitative ones.  One aspect of the enhanced criteria that is
particularly relevant to engineering and technology libraries is “an understanding of ethical and
professional responsibility”. Librarians have been providing essential instruction in ethics for
many  years  through  lessons  in  Information  Literacy.  Librarians  can  assist  technological
university administrations in adjusting to the emerging standards by partnering with faculty to
incorporate lessons of ethical and professional responsibility into curricula.
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Introduction
Libraries  and librarians  have maintained a longstanding tradition of patron service.
What began as simple orientation to the library resources and searching print indexes
has  grown to  encompass  the  concept  of  Information  Literacy.  The  importance  of
Information Literacy is particularly urgent in the growing presence of the “Millennial
Generation”, many of whom consider anything accessed electronically as information
that  is  free  for  the  taking  without  documented  credit.  In  addition,  library  patron
services  have  always  included  institutional  and  faculty  needs.  All  institutions  and
faculty  have a multiplicity of content  and academic standards  to maintain,  and the
scope  of  “patron  service”  must  consider  equipping  our  institutions  to  meet  these
standards.

Ethical  use  of  research  and  scholarly  information  is  at  the  heart  of  library  and
information literacy training. The shift in ABET accreditation criteria gives librarians



an  enhanced  opportunity  to  partner  with  faculty  of  colleges  of  engineering  and
institutions of technology to document ethics instruction, which in turn can facilitate
documentation  for  accreditation  reports.  Although  not  all  worldwide  accrediting
organizations are at this time codifying criteria for ethics instruction in accreditation, it
is likely that movement will be made towards the kinds of updated standards in affect
for  ABET  since  2000.  The  reciprocal  nature  of  equivalency  in  accreditation
agreements  implicates  that  similar  requirements  may  soon  be  adopted  by  many
accrediting  agencies  around  the  world.  Librarians  can  be  at  the  forefront  in
participating in the documentation of ethics training in their  respective institutions.
The converging circumstances contributing to these initiatives are reviewed to distill
for the institution and teaching faculty the reasons why librarians play a crucial role in
fulfilling these needs.

Librarians and Engineering Education
Changes in engineering education  are visible  on several  fronts.   The  Accreditation
Board  for  Engineering  and  Technology  (ABET)  introduced  a  host  of  challenging
expectations for the years 2000 and beyond that encompass values as well as scales of
academic  achievements.  Colleges  of  Engineering  are  working  more  closely  with
partner corporations.  New engineering students bring with them different educational
experiences,  different  information-seeking  patterns,  and  different  attitudes  and
expectations about the proper access and use of information.  Each of these factors can
have  appreciable  impact  on  the  perspective  that  students  have  relative  to  ethics. 
Engineering educators are challenged to grapple with these factors as they strive for
program excellence and accountability.

Engineering librarians have enjoyed a positive, long-standing tradition of facilitating
information  access  and retrieval  to  engineers,  engineering faculty,  and engineering
students. In the days of paper-based information, this remained a stable relationship
based  upon  decades  of  tradition.  The  librarian  organized  and  warehoused  the
information and the patron came to the library in order to access the information. One
large goal of the library was to acquire and locally provide as much information as
fiscally possible in order to be ready for the request just in case the patron required
any specific  item. Library instruction normally consisted of acquaintance with card
catalogs,  indexes,  and  classification  schemes,  with  reminders  to  give  credit  for
quotations  and  chunks  of  information  gleaned  directly  from  sources.  Patrons
functioned  within  a  system  of  well-defined  parameters  guiding  them  through  the
information search process.

Easy electronic access to the Internet  and scholarly information created a dynamic
restructuring of the library / College of Engineering relationship. Instant access at the
click of a keyboard empowered users to find information far beyond the scope of the
traditional library printed materials reservoir. Patrons would arrive with an idea that
search engines such as Google or Alta Vista were the gateways to information heaven
and the distinction between scholarly and non-scholarly information became blurred
for many users. Simultaneously, librarians were suddenly faced with the task of not
only organizing the  scholarly  electronic  information  into  navigable  web pages,  but
also educating patrons about correct usage of these library resources as well as the
“free” resources from the world at large. Faculty began seeing students who not only
equated scholarly research with web searches, but who viewed the ability to copy and
paste as a precursor to ownership and authorship of prose.



This  technological  revolution has necessitated that  librarians  work in collaboration
with  engineering  faculty  to  better  educate  engineering  students  in  the  realities  of
scholarly  research.  The  librarian  is  in  a  position  to  teach  practical  tools  enabling
evaluation  of  resources,  critical  thinking  skills,  and  appropriate  citation  practices.
Ethical research and writing requires correct usage of information resources.

ABET 2000+
Included in the qualitative measurements introduced in the ABET 2000 criteria were
requirements  specifying  that  graduates  have  an  understanding  of  ethical
responsibilities and that they incorporate that knowledge in a major design experience.
These requirements are found in Criteria 3 and 4. Criterion 3, Program Outcomes and
Assessment, states “Engineering programs must demonstrate that their graduates have:
…(f)  an understanding of professional  and ethical  responsibility.  … Each program
must include an assessment process with documented results.”[1]

Criterion  4,  Professional  Component,  builds  upon  the  outcomes  of  Criterion  3:
“Students  must  be  prepared  for  engineering  practice  through  the  curriculum
culminating in a major design experience based on the knowledge and skills acquired
in earlier course work and incorporating engineering standards and realistic constraints
that  include  most  of  the  following  considerations;  economic;  environmental;
sustainability; manufacturability; ethical; health and safety; social; and political.”[2]

The Role of the Librarian
Professional  and  ethical  responsibilities  (see  Criterion  3  above)  include  a  broad
spectrum of  activities.  One  critical  lifelong  activity  is  knowledgeable  information
access,  retrieval,  and  usage.  As  engineering  faculty  strive  to  include  demonstrable
components in curricula and course content to include ethical training, the librarian
can provide input, collaboration, and specific instruction.

As  technology  has  evolved,  new  roles  have  been  created  for  librarians  that  are
different than the traditional duties that some librarians may prefer. Many libraries are
now pursuing initiatives that  are deliberately structured to emphasize direct contact
between  library  subject  specialists  and  academic  departments.  However,  even
proponents of increased library electronics note that traditional services are an integral
part  of any future reference service model.[3] Response to the need for interaction
between teaching faculty and librarian should not, however, be limited to a reference
desk.  Remote  users  may need  as  much,  or  more,  librarian  assistance  as  in-person
users.  Technology  now allows  the  implementation  of  services  that  can  be  quite
effective in extending service to distant users.

Increasingly, librarians are finding themselves employed as content developers- i.e.,
contributors to or developers of a variety of information resources served to patrons
across the Web, often through digital library setup.  Web tutorials, locally developed
databases, and specialized subject assistance Web pages are examples.

As  librarians  fulfill  these  new  roles,  engineering  faculty  can  collaborate  with  the
librarian  to  incorporate  a  variety  of  these  delivery  modes  into  class  work  and
instruction.  Ethics  components  are  a natural  inclusion to  the breadth  and width  of
these curricular activities. Librarians should be paying attention not only to developing
partnering arrangements and improving their library-based instructional programming,



they should also be improving the user (electronic) interface to better accommodate
the delivery of ethics education.[4]

Information Literacy 
A popular concept in the library community since the late 1980’s has been the idea of
information literacy. While a person may be ‘literate’ and have an ability to read, an
‘information  literate’  person  appropriately  incorporates  critical  thinking  skills  in
mentally processing the material. The Association of College and Research Libraries
[ACRL] defines  information  literacy  as  “a  set  of  abilities  requiring  individuals  to
‘recognize when information is needed and have the ability to locate, evaluate, and use
effectively the  needed  information.”[5]  Academic communities  are  recognizing the
need for all students to master the skill set of information literacy competencies.[6]

ACRL further defines the skill set of abilities needed by an information literate person
as:
 Determine the extent of the information needed
 Access the needed information effectively and efficiently
 Evaluate information and its sources critically
 Incorporate selected information into one’s knowledge base
 Use information effectively to accomplish a specific purpose
 Understand  the  economic,  legal,  and  social  issues  surrounding  the  use  of

information, and access and use the information ethically and legally [7]

Engineering faculty and librarians can plan to incrementally incorporate information
literacy skill training into departmental curricula. The ACRL recommended skill set
coordinates  extremely  well  with  the  skill  set  and  requirements  reflected  in  ABET
Criteria 3 and 4.  Thorough information  literacy training will  inherently require the
patron to critically evaluate the entire information access  process  and subsequently
enable the user to more effectively consider the economic,  legal,  social and ethical
issues of using the information.

The Student
Dr.  Fred  Newton,  Director  of  University  Counseling  Services  at  Kansas  State
University, has been professionally observing the behaviors  of students for over 30
years. Dr. Newton concludes that the ‘millennial student’ truly is different due to the
infusion of technology beginning about 1980. Most students today have grown up with
the  computer  as  a  part  of  their  worlds  of  recreation  and  education.  Dr.  Newton
believes this  generation is the most informed generation to have ever lived on the
planet. However, “although students have more general knowledge, they come to our
campuses  with  less  experience  in  exercising  the  discipline  and  focus  required  to
explore a subject in depth.”[8]

Students  arriving  at  college  are  often ill  prepared  to  grapple  with  the  information
resources presented by the modern academic library.  Compounding the problem is the
fact that many students have come to believe that accessing and using information is
simple, a belief supported by commercial marketing practices and popular usage of the
Internet. In part because the Internet is so often billed as easy to use, even patrons
working in the library hesitate to ask librarians for help. Popular usage may be easy,
but  effective  research  usage  is  not.  As  Alan  November,  technology  educator  and
consultant stated, “Many young people can be deluded by a false sense of confidence



when they think they know what they are doing. Students and adults alike too often
mistake technical  mastery  with  critical  thinking.”[9]  Librarians  often  presume that
students have now “grown up with computers” but, in many cases, students arrive at
college  with  no significant  training  in  information  literacy  concepts  as  defined  by
ACRL.[10]  Many secondary schools claim to integrate information technology into
the curriculum but, in fact, this training is often neither monitored nor evaluated. Only
in rare instances have educational standards been established for such skills. Students,
as Weiler so aptly puts it, often simply do not "know all that stuff".[11]

Further  studies  of  student  behavior  using  technology,  however,  reveal  that  many
students  hold  different  convictions  or  values  about  what  constitutes  cheating  or
plagiarism. Dr. Donald McCabe, Professor at Rutgers University and founder of the
Center for Academic Integrity, contends that “most students have concluded that ‘cut
& paste’ plagiarism—using a sentence or two (or more) from difference sources on the
Internet  and  weaving  this  information  together  into  a  paper  without  appropriate
citation—is  not  a  serious  issue.”[12]  Dr.  McCabe’s  interviews  with  many  of  the
students  reveal  that  the  students  genuinely  believe  they  have  done  nothing  wrong
because they are doing ‘research’. Many students do not think a citation is necessary
because of the belief  that everything on the Internet  is  public  information.[13] The
seriousness  of  that  simple  misbelief  is  compounded  by  the  fact  that  sometimes
students  will  view  academic  resources  offered  through  the  library  as  “Internet”
resources because they are accessed via the Web.

The Global Perspective
As librarians and engineering educators were coping with changing technologies and
shifting accreditation standards, ABET was becoming very active in the international
arena. As the world gets smaller, engineers are becoming more mobile. The standards
of the institution educating the mobile engineer become very important to licensing
entities,  other  educational  institutions,  professional  societies  and  employers.
International  mutual  recognition  agreements  of  “substantially  equivalent”  programs
were  formalized  between  the  United  States  and  Canada  in  the  1970’s,  and  in  the
1980’s  agreements  expanded  to  include  Australia,  Ireland,  New  Zealand  and  the
United Kingdom. Hong Kong and South Africa applied for inclusion in this agreement
known  as  the  “Washington  Accord”  in  the  1990’s.  The  European  Federation  of
National Engineering Associations (FEANI), representing 22 member countries and
58  national  engineering  associations,  is  currently  seeking  signatory  status  in  the
Washington Accord. Because FEANI acts as more of a registration recognition entity
in  contrast  to  ABET’s  accreditation  emphasis,  full  agreement  has  not  yet  been
reached.  In  the  1990’s,  the  Ukraine,  Mexico,  and  other  Latin  American  countries
established memos of understanding to  enlist  ABET’s  expertise  in  assisting in  the
establishment of “substantially equivalent” programs.[14]

As engineering companies internationalize and fill niches in global markets, they will
be hiring engineers indigenous to the locale as well as possibly bringing in engineers
from their own countries. Employers will be challenged to find engineers that meet the
criteria of the licensing entities and standards that their own employees must currently
fulfill.  At  this  point  in  time,  no  single  protocol  exists  for  worldwide  reciprocal
recognition  of  engineering  programs,  so  the  current  agreements  appear  to  be  the
emerging model for the future decisions. Because ABET has led the way in forging
these agreements,  it  is prudent to consider the shifting emphases in the new ABET



2000 accreditation criteria. ABET’s shift from quantitative to qualitative criteria could
have a major impact on the recognized reciprocity of the programs.

Implementation
Where do these converging circumstances lead us? As librarians, we can anticipate the
needs of our institutions and fulfill an active roll in improving programs to meet the
expanded challenges. Librarians possess skills that meet the demands the demands of
these new kinds of criteria.

Fundamental concepts guide how a program emphasizing ethics can be built. Statistics
have  shown  that  when  an  institution  has  an  honor  code  and  faculty  specifically
discusses with students what constitutes acceptable and unacceptable behavior, rates
of plagiarism and dishonesty are measurably reduced.[15] The first step requires the
faculty  to  take  the  time and effort  to  clearly  outline  that  policy  and  give specific
examples of behavior that constitutes plagiarism.[16]

Given the pervasive problem with plagiarism and academic dishonesty, librarians need
to  specifically  highlight  and  emphasize  the  components  of  information  literacy
training  focused  on  ethics.  Clearly labeling these  components  as  “ethical”  choices
communicates to the students that these issues are ethical issues, not just something
that is a custom or a literary preference. Coupled with continuing specificity within
each classroom environment, successful ethics training can occur.

In  addition  to  simply  outlining  specific  ethical  practices  and  principles,  a
comprehensive effort  to infuse  ethics  in  information  retrieval  and  use  needs  to  be
implemented across the curricula of the college. The engineering librarian is equipped
to work with engineering faculty to train students in skills needed to be information
literate.  In  “Information  Competencies:  A  Strategic  Approach,”  Nerz  and  Weiner
detail efforts at North Carolina State University to integrate information literacy into
course  curriculum  in  the  College  of  Textiles  and  Engineering.  Their  findings
demonstrated  that  a  random  approach  of  periodic  library  orientation  sessions  or
projects did not accomplish the full complement of information literacy skills desired.
They concluded that  information skills  training needed to  be  embedded across  the
curricula; an incremental implementation on a grade level basis can achieve specific
competencies through progressive assignments.[17]

Library and engineering faculty can begin to list the kinds of topics that are important
for students to address. Possible topics for discussion and instruction could begin with,
but not be limited to, these kinds of issues:

1. What is academic research?
2. How are academic (or library) resources distinguished from other Web resources?
3. How is thoroughness—finding ‘both sides’—an ethical responsibility?
4. What acquired information needs to be cited?
5. How do you cite information?
6. What is the definition of plagiarism?
7. What do you do when the uncovered scholarly information disagrees with what

you are supposed to do or prove, and the health and well-being of people could be
impacted?

8. What are the ethical issues involved with presenting non-scholarly information as
scholarly?



Engineering  librarians  can  greatly  benefit  by  thoughtful  collaboration  amongst
themselves to ascertain the specific  incremental instruction components  that can be
integrated  across  the  curriculum.  Librarians  can  then  approach  engineering  faculty
with concrete suggestions that can be a basis for specific additions that are important
to  the  college  curricula.  Engineering faculty  members  are  encouraged  to  approach
librarians with ideas and suggestions of ethics based instructional issues particularly
relevant to a given course or discipline.

In order to satisfy ABET 2000+ requirements and verify success of the training, an
assessment  component  must  be  built  into  the  training program.[18]  Librarians  and
engineering faculty both need to be prepared to make adjustments based upon results
found within the cycle of assessment.

Summary and Conclusion
In summary, a convergence of facts and circumstances dictate that specific measures
be  taken to  deliberately  include  ethics  training  and  assessment  in  the  curricula  of
Colleges of Engineering and Technology. Expectations for engineering education have
changed.  Qualitative  requirements  have  been  implemented  by  ABET,  challenging
academic colleges to include specific training in values that include ethics. Corporate
partners are working more closely with colleges and have expectations of hiring ‘good
people’ as well proficient engineers. Libraries have undergone a virtual transformation
with the coming of the age of electronic access to and delivery of information. At the
same time,  technologically  advanced  students  are  arriving on campus with  varying
perspectives  on  what  actually  constitutes  the  concepts  of  honesty  and  plagiarism.
Librarians and engineering faculty are both striving to meet the increased demands
created by all of these changes.

As expectations for engineering programs have grown, an important tool for achieving
those expectations will be the implementation of a planned program of information
literacy skills training. By designing a comprehensive curricular program, the efforts
of engineering faculty and librarians together  can achieve far more than either  can
individually.
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