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Abstract - Eight yearsago, oneof theauthorsdevel oped anew subjecttitled  “ society and Engineers” for freshmen at Kanazawa I ngtitute of Technology,
Japanfromhisconcernsof qualityofincominggraduatesinindustryandrequest of educatingengineeringethicstothefreshmenbythel ngtitute. I nvestigation of
graduate students of the | nstituterevealedthat theyregret very muchintheir way of lifeduring under graduate study because of lack of somebasi c knowledge
likewhat isgoing onintheworldand society, what and whoareengineersandroleof engineersinsocietyandresultant!  ack of incentiveto study at theingtitute.
Thisclearlyindicatesitessential for thestudentstolearnandunder standthesebasi csat anearly stagebefor etheylearnengineeringandengineering ethics.
The“ Society and Engineers " (one hour/class, 3cla sses/week x10weeks: 3credit units) consistsof foll owing threecomponents;

1.Lectures

1)What and who are engineers.? (based on EC2000)

2)What isgoing onin the world and society?

3)Relationship between society and corporation and Corporate Social Res  ponsibility(CSR)

4)R& D and processes new product ismade

5)Engineersand laws. PL, Patent and Anti - -monopoly laws

6)Engineeringand cor por ateethicswith threecasestudiesinnuclear devel opment

7)Engineers’ livesin other countries: U.S and Asian countri - es

8)Jarting up one 's own company

9)Life planning for engineers

2.Sudents’ writing assignments

1)Athree pagereport onone 'sown life after reading a book on positive thinking

2)Aweekly report to summarizetentopicsof one 'sowninterestinonelineo f Japaneseeach after reading newspaper and continuefor tenweeks

3)Athree pagereport ontheworld and Japan and one 'sown life plan

3.Threereportsafter viewingvideo programson  “ Intranet”,” Cell production system " and “ Ink jet printer development ™.

2,500 studentshastaken the subject at the Ingtitutein eight years. Thetextbook  “ Becoming and being engineers " was published in 1998 and revised threetimes
andused at 14 other engineering schoolsin Japanin2003. Althoughtheauthorshavereceivedv  ery positiveresponsesfromthe students, the  evaluation of the
subject by the studentswas made and analyzed. Al three  components of the subject werefound to contribute and studentsthink their own livesand motivate
their study. The Ingtitute hired fou r professorsand made the subject nowtitled  * Introduction to Engineers " (one hour/class, one class /week x ten weeks/trimester,
3trimesterslyear : 3creditunitsinall) compulsoryfor all 1700incoming freshmenfromApril, 2004andnecessaryrearrangement  sare being made.
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Introduction

Oneof theauthors, Hiroshi lino hadworkedinindustry for 37 yearsuntil 1995 asan engineer and management Two decades ago he had general concernson
the quality and behavior of incoming engineering graduatestoindustry who havefollowing problemsin Japan;

1. Low knowledge level

This came from ashortage of study at engineering schools. During the economic bubble period in 1980'sand early 1990's, students could easily find agood job
so that they had not studied and the universitiesbecame leisurelands for them. In Japan it became a generally accepted ideain 1970'swhen Japanese parents
could afford it that they bear most of the student’ sexpense, tuition and living and other expenses for higher education. Despite of the substantial expenses, some
parentswant the children dependent on them even after thegraduation. Engineering students were not an exception. The problem was not only confined to lack
of engineering knowledge but also to general basic knowledge

2. Lack of thinking capability and aggressivenesstoward engineeringworks

Given an assignment, they could not express their own ideas or solution and ask the bosswhat to doinstead. Thisnot only comesfrom the lack of enough
knowledge and resultant lack of self-confidence but also passive naturegenerally found in affluent society.

3. Lack of knowledge on engineers jobs

They confused jobs of engineerswiththose of part-timeworkers since they did not have achanceto know the difference Their only exposureto work
environment wasthat to part-time workers. Theintern by engineeringstudentsis il scarce in Japan.

4, Continued study

Working engineers do not try sparing their time for studying for themselves.
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Afterretirementfromindustry in1995hehadanopportunity of talking hisconcernswithoneof thepersonnel of K anazawal nstituteof Technology. He
was asked then to teach freshmen from 1996 by developing anew courseinorder to make the students envisage their lives asengineers. The Ingtitute also wants
himtoteach engineering ethics[ 1] whichwasnew to him except therel evant experienceintheindustry.

The objectivesof thenew course, therefore, were set asfollows
1. Thestudent understandssocial and ethical implication of being anengineer.

2. Thestudent becomesaccustomedto haveaninterestinworldandsocial affairsandthink by themsel ves, obtai ningtheinformationby their owneffort.
3. The student reflects and thinks of hisor her own life and dream individually.
4. Thestudent obtainsastrong mental attitude or self control to study at the Institute.

5. The student should understand what isgoing onin theworld and society and what engineersdo and wth that knowledge they learn engineering ethics.
Thenecessity of thistypeof theclasswasconfirmed fromthefact that senior and graduatestudentsregret very muchof their first threeyearsof their
undergraduate study after facing lack of knowledge and/or capability to carry out their thesiswork. The problem ismore acute when they engageinjob hunting.

But in 1996 therewas no class or good book or referencefor the purpose. Under the circumstancesfollowing new classwas devel oped from zero.

Development of “ Society and Engineers’ class

Because of thesituation and objectivesjust described, the* society and Engineers” classwas designed and constructed to cover following nine contentsin 1996;

1. What and who are engineers?

Inorder to educate theengineering studentsitisimportant and essential toshow themanideal or target of engineers. Elevenitemsof the EC2000(ABET2000at

thattime) [2] wasfound only usablecriteriaavailableat that time. It wastrand ated into Japanese and used at thebeginning of the class.

Theareaswhereengineerswork, rolesof engineersinsociety, cost of studyingat engineering school sanditsimplicationtotheir ownlives,importanceof

timecontrol, capability which Japanese companieswant for thestudentsartl nature of creativity area so explained tothe students.

2.What isgoing onin theworld and society?

Thiscoversfollowingguidelinesor basicknowledgetomakethestudentsunderstandthecontentsof newspapers:

1) Thehistory of the world and Japan after WW

2) Implication of “Knowledgebased economy” and itsimpact on employment in Japan

3) Import and export and money exchange

4) Problemsof Japaneseeconomy, start and burst of theeconomic bubblein 1990, bank problems, restructuring of industry ad deficits of governments

5) Problem of increasing “freeters’ (temporary workerswithout skillsbetween 15 and 35years of age who work as part-time workers and depend most of living

expenses, houses, food and other expenseson their relatively affluent parents.)
6) Energy and food supply of Japan andimportance of technol ogy in sustaining Japan
7) Changeof social environment: roleof compani esinsociety, corporategovernance, ROE, accountability, direct andindirect tax, deficitsof Japanese(central
andlocal)governments, influenceof I T and internet and social scandals

8) Corporatesocial responsibility(CSR)

9) Global environmental problems: sustainability, global warming and CO, emission, chemical pollution, 0ozoneholeand environmental hormones

3. Research and devel opment

1) Necessity of R& D and roles of government, industry and academein R&D

2) Basicresearch, application research, development and marketingwork

3) Comparison of R&D expensesby countries

4) Efficiency of R&D

) Patent application by countries

) Processanew product is planned, made and sold in the market

) Quality control and quality assurance

) 1SO9000(for Quality Control) and1SO19000(for Environment)

9) Product liahility, anti-monopoly and patent laws(importance of intellectual property rights)

10) Businessetiquetteincluding smoking and drinking

11) Sefety insideand outside of work placesand products/servicesprovided

4. Engineering ethics

1) Problemsrel ated to engineering ethics: pollution, warsand values

2) Summary of ethical theoriesand common sense

3) Codes of engineering ethicsin U.S. and Japan

4) Responsibility of engineersto organizations
)
)
)
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5) Conflictsof interest and pit-falls

6) Importanceof corporate ethicsand rulesof ethical conduct of employees

7) Three accidentsand their analysisin nuclear energy development in Japan

Fireinfast breedertest reactor caused by sodiummetal leakage, fireand explosionat low | evel wastetreatment processandcriticality accident at JCO



8) Mind control and cults
5. Independence and autonomy
1) Process of becoming independent of humantbeing
2) Emotiona Quotient and itsimportance: asimple self-check test
3) Career making of engineers
4) Manualsand decision making by professionals
6. How to make one's own company
1) Type and needs of new company or businessin society
2) Simple procedures to make business plan
3) Environmentsin Silicon Valley
4) Comparison of new company making environmentsin U.S. and thosein Japan
7. Livesof engineersin foreign countries
1) Studying at the MIT graduate school
2) Comparison of engineering school livesin U.S. and thosein Japan
3) Studying abroad
4) Getting ajob
8. Lifeplan for engineers
1) Need of long range strategy
2) Meaning and value of obtaining (technical) licenses
3) International qualification of engineerssuch as OPEC engineersand Professional Engineers
9. Summary
Theseninecomponentshavebeencoveredintheclasslecturessince 1996 and correspondstotheninechaptersof thetextbook [3].
Following changes have been made since 1996, however.
1. Additionof engineeringcriteriaof JABEE(JapanAccreditationBoardfor Engineering EducationestablishedinNovember, 1999).
2. Corporate Social Responsibility(CSR) movementintheworld and Japan
3. Problem of increasing “freeters’ described earlier
4, Addition of Codesof Professional Engineersin Japan
5. Additionof casesof twoaccidentsinnucl ear energy devel opmentinJapan, fireandexpl osionatlow| evel wastetreatment processandcriticality accident at
JCO
Although minor changes are everywhere, the essence of the classhas been kept the same.
Assignmentsfor thestudentsconsistsof foll owing four kindsof reportsand havebeenkept thesamefromthebeginning;
1. Ten weekly reports
Every week the students are asked to writeone pageweekly report after reading newspapers. Tentopicsof their interest and choiceinaweek onworld, society
and industry be summarized neatly in oneline of Japanese each and twowordsbeexplained inthreeor four linesof Japanese. Thismées them accustomed to
read newspapers, interestedinwhat isgoing onintheworld aswell asother topicsinwhichthey areinterested by themsel ves, understand andlearn by
themselvesandimprovesummary making capability (useof internet isprohibitedin order to enhance this capability). In Japan several nationwide and local
newspapersareeverywhereanda soat theLibrary Center of thel nstitute. Most studentscoul d not understandthecontent of thenewspapersat théeginning
until they have the lecture of “ 2. What isgoing on in theworld and society?” But during the coursethey learn many thingsnot inthelecturefromthe
newspapers, whichwas|ater checked and confirmed by theresult of thefinal examination.
2. First report
Students are asked to select and read oneof thesix bookson positivethinkingintheLibrary Center and writeathree pagereport of WORD format on
reflecting their own livesbeforeand after they joined the Institute and describethe problemsthey think they have. Ths timing is very important for them
because some of them had already |ost their confidencein themselves and dropped into anegative thinking cycle dueto along continued mental pressure by
their owndeviationindex (figuresgiven by statistically analyzed achievement test results) and al soitisthetimewhen they obtain morefreedom (most students
start living separately from their family) and think or reflect moreontheir ownlives.

Writing what he or shethinks correctly and clearly iscritically important at thetechnical ingtitute aswell asat awork place asan engineer infuture. Most
studentshavenct had muchexperienceinwritingal ongreport before. Sowritinginstructionisgiventothembeforemaking thereportwhichisreturnedafter
correction. Thesereportsaretreatedaspersonally confidential and graded mainly by how thestudentsthink or refl ect by themsel vesregard| essof what they
maintainin their reports.

3. Second report

At the end of the coursethey are asked to write athree page report of their opinion on theworld, current Japanese society, their livesin future and commentson
the“ Society and Engineers’ class. Itisvery interesting to know from thesetwo reportstheir progressbeforeand after the course.

4. The studentshave to write threetimesashort report after viewing threevideo programs on “ Influencesof intranet in businessenvironment”, “ Cell production:
replacement of belt conveyer operations” and “How theink jet printerswere developed’.

During the coursethel ectureisdevoted mainly to makethecontentsof thetextbook moreunderstandabl eto studentsby supportingfacts, dataandtopicsof their
interest rather than just following the textbook..



Themidterm test (35 minutes) and final examination (onehour) consist of four kinds of questions.
1. Explanation of wordsat issuefrom thetextbook and current newspapers.
2. Fill theblankstypequestionson EC2000 and preambl e of codesof ethicsfor Professional Engineers
3. True or false type questions
4. Fill theblankstypequestionson current world and/or domesticissuesin newspapersbut not taught inthelecture
Academic record isjudged by following ratios:
1Reports  :50% 2.Final examination . 25%
3Midtermtest: 15% 4.Attendance, latearrival and behavior inclass: 10%.
Thelnstitutehasageneral regulationthat astudent absent morethan onethird of theclassisnot eligiblefor thecredit unit. Attedance to the classesis strictly
controlled by assigning aspecific seat for each student.
Two special regulations-apenalty ingrading against latearrival totheclassandrefusal of receipt of |atereportsif without any justificatiorhave been applied
totheclass, sincekeepingtimeisof vital importancefor reliableengineers. By doing so, latearrival and|atereportsbecomeminimal.

Textbook M akingand Publication

Inthefirst termin 1996, all the necessary documentsfor the classwere delivered to the students as handtouts but after that they were bound and delivered asa
booklet or textbook and usedwithinthel nstitute. Uponasuggestion of thel nstitute, a300pagetextbook titled' Becoming and being engineers. Society and
engineersfrom now on” waspublishedin 1998 from'Y ushodo Publishing Co, Tokyo, Japan[3]. In accordance with the quick change of global and domestic
mattersand issues, it wasrevised every other yearsin 2000, 2002 and 2004{4] by adjusting important issues and renewing the supporting data. In 2003 fourteen
engineering school sin Japan used the book asatextbook or areferencefor their classes.

Institutional Evaluation of Subject and Students Response

Kanazawalnstituteof Technology started theinstitutional surveyof al subjectsby studentsin 1995. The contentsof the questionnaire have been changed several
timesin nine years.

The" Society and Engineers’ wasasel ective subject out of four subjectsin oneof theliberal art groupswhich consist of sixteen subjets asawhole. In eight
years, 2,438 studentsreceived the credit of “ Society and Engineers’ out of 2,697 students registered. The students responsestoinstitutional survey for 101
studentsinfall term, 2003 are asfollows,

1. Could you study the subject with interest?
1)Yes, very much 32% 2)Yes 3%  3)Ratheryes 21% 4)Ratherno 6% 5No 2%

Thisresult ranks asthe 9th among the sixteen liberal art subjects.
2.How long did you study per one hour of the lesson?

Dmorethantwohours 11%  2)betweenoneand twohours 32%  3)about onehour  29% 4)about 30minutes 11%  5)none 17%

Thisisthe best among the sixteen liberal at subjects. The percentage of theanswer 5) of other subjects varies between 22% and 64% reflecting the fact that
most students did not have a customto study at homein high schools. Guidelineof study time of studentsset by the Ministry of Education, @lture, Sports,
Scienceand Technol ogy of Japanistwohoursof preparationandreviewwork per onehour of thelesson, however. Itisseenfromtheresultsthat thissubjectis
thebusiest anong theall liberal art subjects.

3. Could you understand the contents of the subject and textbook?
1)Yes, very much 24% 2)Yes 68% 3)Ratherno 8% HNo 0%
Theeva uationranksasthethirdamongthesixteen subjects. Thelevel of understandingisvery highif thevolume, levelnd contents of the lessons and
textbook are considered.
4, Didtheassignmentsor reportsmakeyour understanding deepened?
1)Yes, very much 55% 2)Yes 38%  3)Ratherno 6% 4)Noassignmentsor reports 2%
The evaluation ranks as the third among the sixteen subjects.
5. Areyou satisfied with the subject?
DYes 34% 2) Rather yes 59% 3)Ratherno 3% HNo 0%
The evaluation ranks as the 9th anong the sixteen subjects.
6. Are you accustomed to read newspaperswithinterest on trends of society and can you report
them?
1)100%0K 19% 2)80%O0K 56% 3) 60%O0K 13%  4)40%0K 13% 5)20%0K 6%
7. Canyou makeareport of summarizing your own ideadter reading abook?
1)100%0K 11% 2)80%O0K 47%  3)60%O0K 31% 4)40%0K 5% 5)20%0K 1%
8. Canyouexplainandwritereportson personal and social meaning of becoming an engineersand engineering ethics?
1)100%0K 5% 2)80%0K 39%  3)60%O0K 44%  4)40%O0K 10% 5)20%0K 2%
9.Canyouexplainandwriteareport withmorethan 3000 charactersof your ideaon global and domestic matters.?



1)100%0K 15%  2)80%OK 38%  3)60%O0OK 37%  4)40%0K 6%  5)20%0K 4%
Inadditiontotheanswerstothequestionnaire, studentswrotefollowing commentsonthesubject;
1. Thissubjectisvery beneficia tofreshmensinceit clarifieswhat they encounter whenthey start workingn society as engineers. The studentswho took the
subject have agreat advantage over thosewho did not. Why don’t the institute make it compulsory for all freshmen?
2. Thissubject requiresmany difficult and tough assignmentsfor students. Itisnot far with other subjects.
3. They become accustomed to read newspapers so that they can now talk and discusssocia matterswiththeir parents.

Additional Evaluation of Subject by students

Generally speaking, students response to the subject has been fine But after four professorsjoined the group, special evaluation of the subject wasmadeinfall
term, 2003. Theintention of this survey istofind out theadded capability of the studentsheforeand after the classand what makesthe studentschange mostFor
thepurposefoll owing samequestionswereaskedtothe 101 studentsconsi sting of twoclasseshef ore(whitecolumn) and after (black column) theclass. The
resultsshown in Figures 1 thru 8 and Table1 are encouraging, although some of them till have somedifficulty infinding targetsfor their future and school lives.
But each of them understands the need or importance of having atarget.

Table 1 isthe answers by the students (multiple answers) on which element of the subject makesthem change.All basic components of the subject help
improve the students way of thinking and behaviors. Thisisalso seenintheanswer 4 and 2 of theInstitutional survey.

Start of “Introduction to Engineers’ Class

Kanazawa I nstitute of Technology decided in 2002 to make the contents of the “ Society and Engineers’ subject compulsory to all incoming freshmen from
April, 2004. New threesubjectseach onecredit unit (oneclassinaweek ) for spring, fall andwinter trimester respectivel y werenamedaSi ntroduction to
Engineers1,2,3". Four professors with different project manager experiencewerehiredin 2003 fromindustry toimplement thesubjectsfor al incoming 1700
freshmen. We made following changesto the “ Society and Engineers” in order to prepare for the new threesubjects.

1. Dividethewhole content of three credit unit subject, the" Society and Engineers” into three one credit unit subjectsfor threetrimesters.

2. Freshmen start learning word processing as soon asthey enrolled in the Ingtitutein April. But they are not well prepared for writing areport until June. Sothe
report writing assignments has are del ayed after June. The* Society and Engineers” subject did not havethe problem sinceit was started in fall trimester or
August.

3. Since many (1700) studentsread newspapersandreferencebooksat atime, aspecial referenceand reading corner wasset at theL ibrary Center.

4, Oneof thebig problem of freshmen education wasthat studentsdid not study during the summer vacation for two months, whih was the cause of difficulty

and drop-outs of the studentsin fall term. Sincethe* Introduction to Engineers 1,2,3" coversfull year, some homework in summer vacation graded for fall term

can beassigned for the students.
First implementation of the* Introduction to Engineers 1" wasfinished in June, 2004 without much difficulty and the” Introduction to Engineers 2" isheing
prepared for fall term.

Summary

The" Society and Engineers’ classwasdevel oped in 1996 to make engineering studentsto undestand what and who are engineers, what isgoing oninthe
worldandJapan, what engineersdo, engineering ethicssothat they coul dstudy and obtaininformationby themselvesandenhancetheir motivationtostudy at
the Ingtitute and become engineers. Thetextbook waspublished and used at fourteen engineering school sin Japan. The subject hascontinued for eight yearsand
2438 studentstook thecredit. Thesurvey of thesubject by thestudentswasencouraging and thel nstitutemadethe contentsof the sufect compulsory for all

1700 freshmen since April, 2004 as* Introduction to Engineersl,2,3” subjects.
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Figuresand Table:Additional evaluation of “Society and Engineers’ subject by students

Figures1thru 8 : Students answers before and after the class

Fig 1
Q1.Do you have interest in
political, economic and social

Fig2
Q2. How often do you read
newspapers other than TV

Figure 3
Q3. Can you talk and discuss with
your friends and family on a social
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Q4. Do you understand what kind of jobs
engineers do?

Q5. Do you understand personal
implication of becoming an
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Table 1: Element of the subject by which studentsthink they changed
Element To strengthen your Tofindoutafuture  Tofind out atarget for
interest in society target school life
Weekly reports 8% 16% %
Lecture 45% 51% 56%
No.1 report 14% 44% 45%
No.2 report 24% 30% 36%
No help 0% 15% 9%







