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1 Introduction

I invite all of you to join me on the “high moral frontier” of
computer science as we consider the caséntegrating ethical
and social impact issues into the computer science curriculum.
have towarn you, however, that there tends to be a lot of
crossfire on this new frontier! In this paper | will develop the
rationale for curricula change and then | will present a case stu
of a recent issue, content labeling and blocking onliiernet,
as a compelling example to illustratghy this change is
necessary.

Computer science as a pedagogical discipline &dganced
rapidly in the last several decades, and this advaecessitates
the continual revision of the curriculum for an evolving
discipline. One of the fundamental changes in compsténce

in the lastdecadehas been the realization that the context in
which technology isusedmust be takeninto account in its
design, partly because of the ethigalplications ofits use and
partly because understanding thentext of use helps inform
andimprove the design [3, 17, 19, 25]. Thiscognition is
included as one of théoundational principles inComputing
Curricula 1991(CC91) [1, 29], and has been a part of curriculum
standards for almost a decade [1, 5].

CC91 wasdeveloped by goint task force of theACM and the
IEEE Computer Societyand provides an elegant framework for
the currentiteration of the computer science curriculum. It

provided a definition for the discipline of computer science as a

hybrid of mathematics, scien@dengineering [29]. Italso
provides anew definition for computer science education in
terms of three processes, nine fundamental subject avealse
recurring concepts that cut across the subject aes@sasocial
and professional context. The three processes of computer
science are theory, derived from its mathematical roots,
abstraction derived fromits scientific roots, and design
derived fromits engineering roots. The nine fundamental
subject areasre algorithms and datastructures, architecture,
artificial intelligence and robotics, databaseand information
retrieval, human-computer communicatiomumerical and
symbolic computations, operating systemgrogramming
languages,and software methodology and engineering. The
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twelve recurring conceptsare binding, complexity of large
problems, conceptuabnd formal models, consistency and
completeness, efficiency, evolution, levels abstraction,
qrdering in space, ordering in time, reuse, security, and tradeoffs
and consequences.

ignificantly, the area of social, ethical and professicisalies

(@ not defined as a separate subject area, butcastaxt within

which the rest of thecurriculum would sit. It includes the
historical and social context of computinggsponsibilities of
the computingprofessional, risk and reliability, and issues
related to intellectual property. Ofthe twelve recurring
concepts that cut across the contantas of computescience,
six of them (reuse, security, tradeoffand consequences,
evolution, complexity ofarge problems,andconsistency and
completeness)re intimately linked to anawareness of the
social context in which technology issedand areinformed by

a social scientific analysis of computing. IgC91,

understanding the sociand ethical context of computing is
considered central to the knowledgeeded by aqualified

graduate of a computer science program:

Undergraduates need to understaiie basic cultural,
social, legal, and ethical issues inherent in digcipline

of computing. They should understand where the
discipline has beenwhere itis, and where it isheading.
They should understand their individual roles fthis
process, aswell as appreciate thephilosophical
questions, technical problemsnd aesthetic valueshat
play an important part in the development of the
discipline. ... Students also need to develop abdity to
ask serious questions about social impaut to evaluate
proposed answers to those questiofiture practitioners
must be able toanticipate the impact of ... @iven
product. Will that product enhance degradethe quality

of life? What will the impact be upon individualgroups,
and institutions? [1, p.11]

2 ImpactCS project

However, CC91 fell short inproviding sufficient detail and
guidelines about how to dthis. To addressthis need the
ImpactCS Projectvasfunded in1994 by the NationalScience
Foundation [30]. It brought together 25 experts from the area of
computing ethicsandsocial impact to define the comontent
and methodology for integrating social impact and ethics topics
across the computer science curriculum. Over the courdfeeé
years the project has addressed major problems that hamper the
implementation of across-the-board curricular change: labk

of a well-specified definition ofcore content and learning
objectives, and the lack of a stratefyy adaptingandadopting

114



Working Group Reports and Supplemental Proceedings SIGCSE/SIGCUE ITIiCSE'97

existing materials that address the core topics into the computdimensions results in such an overwhelming wealthestarch
science curriculum. To date, two reports have lisseminated and analysis that it might belifficult to determine where to

nationally [18, 23] and a third is currently being written. start. Fortunately, we have a cleate to help us determine our
starting point. Whattopics, principles,and skills from this
2.1 A conceptual framework array will be relevant to computer science students at the

undergraduatdevel? A fundamental part of any topic to be
covered is consideration of issues arisindor computer
professionals and are often dealt with in codes of ethics [22].

It is clear that the study of ethicahnd social issues in

computing is interdisciplinary innature. The conceptual

approach integrates, from the perspective of compatéFnce,

the complementarydisciplines of philosophical ethics and .

social science. EthicistBom both philosophy andtheology, 2.2 A pedagog|cal framework

historians, social analystsociologists, anthropologists, and Computing Curricula 199%pecified four knowledge unitsnder

psychologistshave all contributed heavily to the research insocial, ethical, and professional issues withithe common

this area[3]. However, instead of requiring computscience computer science core requirement. However, not much guidance

students to learn from thesaisciplines by taking separate andvery little time was allocated (only 1lout of 271 total

courses in philosophy and sociology, we propose &haments lecture hours were specified by the curriculum) for the

from these disciplines be incorporated into the core of computdmplementation ofthese requirements. Using tlw®nceptual

science. framework shown in Figure 1, we haveedefined thecore
curriculum forethics andsocial impact to be expressed fage

“Technologies cannot bdivorced from a socialframework.  necessary knowledge units with learning objectives, rathan

Computerscientistsneed to be educated tmderstand some of specific courses, to allow different institutioasd programs to

the complexlinkages between the sociahnd the technical ... package the subject matter in different way$he five

computer science education should not driveveglgebetween  fundamental knowledge units proposed fiois “tenth” subject

the socialandthe technical” [12, p. 69]. Only eonceptual area, designated Ethicahd Social Impact of Computing (ES),

framework that takeinto account theénteraction ofthe three  are shown below:

dimensions of theechnical, the social, and the ethical can

adequately represent the issues as they concern computer scieE&1: Responsibility ofthe ComputeProfessional Personal

in practice. and professional responsibility isthe foundation for

discussions of all topics in this subjemtea.The five areas
The intellectual spacedefined by the threedimensions is to be coveredunder the responsibility of the computer
summarized in Figure 1. The two dimensions shown in detail are professionalare: 1)history ofthe developmenaindimpact
the level of social analysis and the particular ethical issbas of computer technology, 2) why be ethical? 3) majthrical
arise in technology. Athird dimension, technology, is models, 4) definition of computing aspaofession,and 5)
indicated, but is not specifiedtrictly in the table. As new codes of ethics and professional responsibility domputer
technologiesemerge, their ethicahndsocial implications can professionals.

be examined by looking at the various constructs represented in
the table. Each of the ethical concerns, representeddojuann ES2: Basic Elements of Ethical Analysi§hreebasic elements

in the table, have beedealt with at greatlength in both of ethical analysis that students need to lemrd beable to
popular and academic venues [3, 10, 19, 20]. Each ofetrals use in theirdecision-makingare: 1) ethical claims can and
of social analysis represented by the rows of the table redse should be discussedhtionally, 2) ethical choices cannot be

a literature associated with them that includes numerous avoided, and 3) some easy ethical approaches are
references [16, 21, 27]. The combination of these two
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Figure 1. The intersection of ethical and social analysis
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guestionable.

ES3: BasisSkills of Ethical Analysis: Five basicskills of
ethical analysis that will help the computer sciestedent
to apply ethics in their technicalork are: 1) arguindrom
example, analogy,and counter-example, 2)identifying
stakeholders in concretsituations, 3) identifyingethical
issues in concretsituations, 4) applying ethicatodes to
concrete situations, and 5) identifying and evaluating
alternative courses of action.

ES4: BasicElements of Socialnalysis: Five basicelements
of social analysisare: 1) the sociatontext influences the
developmentand use otechnology, 2)powerrelations are

central in all social interaction, 3) technology embodies thecomputer sciencecurriculum in many different ways.

values of the developers, pppulationsarealwaysdiverse,
and 5) empirical data are crucial to the design and
development processes.

ES5: BasicSkills of Social Analysis: Threebasic skills of
social analysis appropriat®r computerprofessionals are:
1) identifying and interpreting the social context of a
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elementsand skills. In addition, it is stronglyrecommended
that another 10-15 lecture hours be spent on in-deptierage

of topics such as privacy, computers in medicine, computers in
education,and computer crime to enable the studentsaoply

the basic elements and skills to real issues (see Table 1).

The implications ofsuch a timecommitment are important
within the constraints of a typical computer science curriculum.
The strategy chosen by a particular programmeingplement
this new subject areashould bepedagogically driven. This
content should fit into the rest of the program iniategrated
fashion so that the relationship between the knowledge units in
this area andhe rest of thecurriculum isapparent tostudents.
The five knowledge units given abovean become part of a
At a
minimum it means the addition of another 3-creditjuired
course in the curriculum. Fortunately, many good magdlabi

and textbooks exist for such a course [2, 81®, 13, 16, 19,
20, 21, 27]. A weakness of such a course is that it oedyires
that one faculty member will be familiar with the material.

Teaching the ethicsand social impact strand can also be

particularimplementation, 2) identifying assumptions and accomplished by incorporating set of modulesinto other
values embedded in a particular system, and 3) evaluating, mpmputer science core courses [26] if thare enough faculty

use of empirical data, a particulaimplementation of a
technology.

An effective way to teach these knowledge units is poovide
students with theopportunity to identify stakeholders and
ethical issues in concrete situations [4, 28]. In thigy they
come to realize thatechnology does notsimply “impact”
society in a one-wagausalchain, but society alsoinfluences
the shape and developmenttethnology. They arealso made
aware that social relationships have implicit and explicit

members committed to including the material asignificant

part of their computer science courses. This means thatial

and ethical impact module should be incorporated into many of
the traditionalundergraduateomputer science courses such as
introductory  programming, data bases, programming
languages, operating systemAl, and software engineering.
Another approach is to include several of the knowledge units in
a “capstone course”, senior-level projectourseemphasizing
skills and knowledge required to become a responsible computer
professional [15].

considerations of power and that those power relationships may

shift as a result of theew technology. Another importantidea
is that thesituations inwhich atechnology will be used, the
people who willusethat technology, andthe uses to which it
will be put, are all more variednddiverse than one migHfirst
expect. To assess thesmplications, studentsare expected to
systematically collecandanalyze empiricadatagathered in a
social context.

2.3 Developing a curriculum

The best way to implement these requirements is tse a
combination of strategies: requiredcourse plusntegration of
material into other courses. If only one strategyp&ssible,
however, theintegration of socialand ethical issuesinto
existing courses is the preferableption because ithelps the
student to understand tfownnectionsamong technicalethical
and social problems.

2.4 Unbelievers stilll

The amount of time spent dealing with the knowledge units isin spite of an increasing awareness of the importance of

important — a minimum of 15 lecture housad 25laboratory
hours of thecurriculumshould be allocated fahis material in
order for students to gain an in-depth understanding obé#sic

KU

ES1

ES2

ES3

ES4

ES5
In-depth topics
total hours

lecture hours laboratory hours

6

W wwww
a b~ o b~

10
25

(optional 5 - 10 hours)
25 - 35

Table 1: Minimal implementation of ES

Knowledge Units (KU)

providing an ethical and social context for computing, there are
still computer science professovgno remain unconvincethat
suchtopics are anappropriate,let aloneessential,part of the
computer science curriculum. After the second ImpadReport

was published iCACMin December, 1996 [23], a letter to the
editor appeared in the April edition in which one fornaed one
current computer science department chair questioned the
proposed ES Knowledge Units:

... the most glaring problem is that propossdbject
matter is not computeiscience...the content of the
‘strand’ has no algorithms, no data structures, no
mathematical analysis, neither software development nor
software design, no computer science theory. In short the
content isdevoid of every standard element present in
computer science researahd education. ... It'shard to
imagine a computescientist teaching thesthings.

Ethical and social concerns may benportant, but as
debating the morality ohuclear weapons is notioing
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impact of
[6, pp. 20-21]

physics, discussinghe social and ethical
computing is not doing computer science.

Like many of their colleagues, they objected to computer,

science professors teaching etharsd social impartand argued
that only philosophers or sociologistshould worry about
ethical andsocial concerns.Such a narrow view oftomputer
science would seem to imply that areas such asoftware
engineering and human-compuiateraction would largely fall
outside computer sciencdnterestingly, even Turing’s ground-
breaking paper,“Can Machines Think?”, might not be
considered computer science by this definition.

3 Case study: Internet content labeling
and blocking technologies

To provide you with acompelling example ofow tightly
bound the ethical and social is to ttexzhnical, lwould like to
now present a case study of a recent development on
Internet, that rapidlyevolving new technology for which our
profession bears both the prid@dthe curse ofresponsibility.
Developedinitially as away of fostering researchinteraction
among arelatively small group of users, the Internet iggme
public in a big way. It is estimated that theme now tens of
millions of on-line Internetusersandthat over onemillion of

Proceedings SIGCSE/SIGCUE ITiCSE'97

opinions of a rating body;
* voluntary— the content producer fsee to choose to rate or
to have the product rated;
mandatory— the contentproducer isrequired torate or to
have the product rated by some other agency.

No rating system is purely descriptive or determinisRather,
each system varies with respect where it falls between
extremes. Most peoplare familiar with the Motion Picture
Association of America (MPAA) rating system in which a board
of reviewers examines theontent of a filmandthen issues an
evaluative, non-deterministic ratingThe process is non-
deterministic because, while generales of thumb may guide
the reviewers'decisions, the process itself i®paque and the
results are sometimes at odds with other ratings. éveduative
because the ratings do not describe the content of the film, but
rather which age groups may see the film. Anotagrample

tHeould bethe content labels ofood sold in the UnitedStates.

They can be categorized adescriptive, non-evaluative,
mandated bygovernment, and produced byeither the food
manufacturer itself or a third party laboratory

3.2 Content labeling of interactive media
In 1994, anumber of Senatéearingswere held regarding the

them are below the age of 18. With the explosive growth of onincreasing levels of violence in computer games. afidress

line servicesand Internet access, especially througkrvices
such as America On-line (AOL), CompuServe, &rddigy, this

these concerns and to deflect possible government regulation of
this media, two major content classification systems for

surge of new users has also brought an increase in thenteractive electronic entertainmenwere developed in the

availability of adult-oriented contentand services, much of
which is considerednappropriateandeven harmful foryoung
people. The areas of greatest concern relate to attrilsuies as
sex, violence, nudity, and language.

United States. Theseare known as the Recreational Software
Advisory Council (RSAC), developed bycaalition ofover 25
organizations led by the Software Publishers Association
(SPA), andthe EntertainmentSoftware RatingBoard (ESRB),
sponsored by the Interactive Digitdboftware Association

The situation isfurther complicated by other factors, such as:(IDSA). Both were established in 1994.

Internet controversiesnvolving censorship, anonymity, and

government control; the decentralized nature of the Internet; andoth groups are independent, non-prafitganizations,but the

ill informed media attention. Those whoare sincere about
preventing censorship on the one hardl enabling legitimate
parental control on the other hand, hdwandthemselves in a
difficult position. One solution that has beenimplemented
recently is content labelingand blocking. Several different
labeling schemesnow available allow Internet content
providers to either self label or to be labeled by thiaties
with respect to any number of attributes.

3.1 Content labeling systems

The basis of any content labeling system iswlay in which it
content is classified. Federman [11] hasused the terms
“descriptive” versus ‘“evaluative” to characterizeontent
labeling methodologies. In addition, the terfdgterministic”
versus “non-deterministic” aswell as “voluntary” versus
“mandatory” characterize the labeling process itself [24]:

two content advisory systemarefundamentally differenfrom
eachother. The RSAC system is a content-baseadvisory
system based upon self-disclosure usingirgaractive ratings
package. The ESRB system is an age-based advis@mystem
based upon the decisions of a rating boafthe RSAC system

has beenusedmainly by manufacturers of computegames,
while the ESRBsystem has beeunsedfor both video platform
games, such as Segand Nintendo, and computer games.
Currently most major toy retailers, such as Walmart, Sears, and
Toys ‘R Us, require that computer games carry either an RSAC or
ESRB label to be sold at their stores.

Also in the United States, a similar public outcrabout
pornography on the Internet led eventually to the passage of the
Communications Decency Act (CDA) at the end of 1995.
Realizing that the CDA would probably be found
unconstitutional and that voluntary industry actioasneeded,

- descriptive— a rating system that provides a description of2 humber of Internet-specific labeling activities occurred: 1) the

the content of the labelethedia andcan provide a set of
indicators about different content categories.

¢ evaluative— a rating system that makes a judgmebbut
content using astandard of harmfulnessind typically
provides a single rating indicator, usually based upon age;

« deterministic— a rating process based upon savhgective
methodology inwhich the final rating is the result of
following the methodology;

Information Highway Parental Empowermeatoup (IHPEG), a
coalition of three companies (Microsoft Corporation, Netscape
Communications,and Progressive Networks)was formed to
develop standards for empowering parents B8zreen
inappropriate network content; 2)raimber of standards for
content labeling were proposednd 3) anumber of services to
block inappropriate contentwere announced, such as
CyberPatrol, Internet Filter, NetNanny, and SurfWatch.

* non-deterministic — a rating process based upon theBy August, 1995, much of the standardsactivity was
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consolidated under the auspices of theWorld Wide Web  blocked from access until thelocking mechanism is disabled
Consortium (W3C) when W3C, IHPEG, and twenty other  with the password. Similarly, the blocking mechanism could be
organizationsagreed to mergéheir efforts and resources to used at the server or Internet service provider leveirfanets
develop a standard fazontent selection. The result of the or local area networks connected to the Internet at a single point
agreement is the Platform for Internet Content SelectRI€S)  of source.

standard that allowsrganizations to easilydefine content

rating systems and enables userseatectively block(or seek)

information. It is important to stress that teandard is not a The implicit assumption with the PICS-compatible labeling and
rating system like MPAA or RSAC, but an encoding method forpjocking systems described in this paper is that the parents are
carrying the ratings of thoseystems.Those encodedatings  in control of and responsible for setting the systeptions on
can then be distributed with documents or through tipiadty  their home computers. Many naysayers have stated that this is
label bureaus. actually not the case in many homes; instead, it isctileren

] ) who are more computesavvy than the parentsndthey would
By April 1996, the RSAC computer game ratingnethodology e able to circumvent any security features that the parents try
was adapted for Internet content under the name RSACi using thg institute. This problem can be best addressed witlyarous
PICS encoding standard [31]. The RSACi system is a Web-basgsliblic education campaign to help inform parents how to
questionnaire thaueries theuserabout the content of a Web activate the new features now available in their browsers. It can
page or directory tree based upon tumtent categorieshown  ajso beaddressed byhe browser developers if they make the
in Figure 2. Uponcompletion ofthe questionnaire, ®ICS  feature very easy for parents to u$he truth is, filterscan be
metatag is returned to theser to be placed ithe file header of pypassed by extremely clever kids, but overall they create a
an entire web site, directory or single page or filaere isalso  more secure environment ttealwith the problems oparental

the option to place th®SACi symbol on thewebpage. This  content control betteand in a freer wayhan anygovernment
service is currentlyfree to anyone interested in labeling the could” [7].

contents of a web site. As a non-profit organizatlB®8AC has
the mission of providing information tahe public: “The 3.3 Related policy issues
RSACi system was developed to provide pareartd consumers
with objective, detailedinformation about the content of an
Internet site, allowing them tomake informed decisions
regarding site access for themselves and their children” [31].

The issue of content labeling of interactimeediatouchesupon
numerous keypolicy issues currentlyinderdebate. | willonly
mention three in this paper.

The RSACimetatags can based atseveral different levels to 3.3.1 Impact on TV rating systems

block objectionable contentTheindividual parent orteacher  Running parallel to the development of a self-regulagygtem

with a PICS-enabled browser such as MS Internet Exp®rér  for both computer gameandthe Internet has been tfanother

can activate thdlocking mechanism by settinthe maximum  highly politically charged debate in the United Statesating
acceptable levels for théour content areas of nudity,sex, content on television. A-Chip amendmentvas successfully
violence, and languagandissuing a password to ttmomputer  passed as part of the Telecommunications Bllhe amendment
system. There isalso thecapability to blockall unratedsites  contained a mandate to the TV industry to developoatent

from downloadinginto the computer. Thus, the parent or rating system for television within a year or have tegislated
teacher can cause unrated sites sibgs with high ratings to be by Congress. It also mandated that television set manufacturers

LEVEL O LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
VIOLENCE: LANGUAGE: content may include

Harmless conflict: Creatures injured or| Humans injured or Humans injured or | Wanton and gratuitOLE

some damage to killed; damage to killed with small killed; blood and gore| violence; torture; rap
objects objects; fighting amount of blood
NUDITY: LANGUAGE: content may include
No nudity or revealing Revealing attire Partial nudity Non-sexual fronta] Provocative frontal
attire nudity nudity
SEX: LANGUAGE: content may include
Romance; no sex Passionate kissing Clothed sexugl Non-explicit sexual Explicit sexual
touching activity activity; sex crimes
LANGUAGE: content may include
Inoffensive slang; no Mild expletives Expletives non-sexuglStrong, vulgar, or hate Crude, explicit sexuaj
profanity anatomical references language; obscene | references; extreme
gestures hate language

Figure 2: RSACi Content Advisory Categories

118



Working Group Reports and Supplemental Proceedings SIGCSE/SIGCUE ITIiCSE'97

would be required to include the V-Chip in akkw TV setsbuilt industry into recognizing itsshortcomings, inshort to
starting in 1998. The TV V-Chip would block television browbeat them into compliance witBocially responsible
material based upomabeling information carried in the TV  goals. With the right oversight arabntrols, self-regulation is
signal, inmuchthe sameway that an Internet browseslocks  far more attractive than government regulatiobut it takes
the access to Internet contelmhsed uporabeling information  time, money, and resources to make it work.

in the file headers.

4 Conclusions

What | have tried to demonstrate throutfis case study of
content rating and blocking on the Internet is the
interrelationship between the three dimensionsstated
previously: the technical, sociaindethical implications of a
new computertechnology. From the technical perspective,
€ihere are the issues of standards such as PICS, dhielving
communications protocolscomputer securityand all of the
new client-server hardware and software technologies. From the
perspective of social analysis, wan see thathis is anissue
effecting individuals, communities, organizatiosach as trade
associations and advocacy groupsstitutional sectors such as
education, government, and busineasd even national versus
global interests. From the ethicaperspective wean seehat
issues of individual and professional responsibility are
involved, as are personal and community values, qualityfef

the use of power, privacy, equity of accessand even the
honesty ofthe ratings. Thus this case studyillustrates how
essential it is folour computer science students to be equipped
with both the skills and the experience in wrestlingvith
complex scenariosuch aghis. They may notonly be called
upon to design the systenasdsoftware of the future, buhey
may also be called upon to testify before governmental hearings
or to participate in the governance of the virtwedrlds they

will create.

Throughout 1996 atelevision industry steeringcommittee
headed byJack Valenti deliberated on what such a Mting
system should look like. Diverse groupsych as RSAC, the
National PTA organization, Children Now, medical
organizations,and academignstitutions involved in research
on the effects of violence on children, participated in th
discussions. Recommendatioffdm those groupssuggested
that a TV rating system should be content descriptive, aget-
based, and overseen by an independent bodyith
representativesoutside of the TV industry to includehild
experts, psychologists,and children advocates. In faseveral
groups endorsed an RSAC-like system for television.

However, thenew proposed TV ratings systemuynveiled in
January, 1997will be completely controlled by théndustry
with no outside involvement. In spite of a unanimous fralin

virtually all interested partiefor a content-baseddescriptive
rating system to be tied in with the V-chip, the indusirpup

chose an age-based system that mirrors the used by the
movie industry. As a result of what has been construedlaska
of good faith on the part of théelevision industry to be
socially responsible, thé&nited StatesCongress is oncagain
threatening to legislate a rating system for television.

3.3.2 Global implications

The threat of governmental censorship of electromitedia  The real issue for computer science educators, of course, is not
provided the main impetus for tifermation of RSAC and the  defining computer sciencprecisely, but teachingour students
development of PICS. Until this point, we have only consideredabout the profession of computing. To suggest that students do
this issue with respect to thdnited States. However, an oft not need to betaught about computingrofessionalismwould

cited characteristic of the digital realm is its global scopeis  also suggest that we do noeed toteach themanything about

can increase the difficulty ofleveloping a contentabeling writing specifications or documentationhow to make a
system because the cultural norms dblence, language, technical presentatiorfor a walkthrough, how to do code
sexuality, and political freedoms differacross theglobe, and reviews, or even how to debilgeir programsbecause none of
thereare nocultural boundaries iryberspace. Henceontent  these things are purely computer science either.

that may be considereabpropriate within oneculture may be

considered inappropriate to others. Countries sucAussralia, Societal and technical aspects of computing are
GreatBritain, Singaporethe NetherlandsandFrance have all interdependent. ..Farfrom detracting from thestudents’
expressed interest in thBRSACi system as arinternational learning of technical information, includingsocietal
labeling standard. Some countries magsociate thevarious aspects in the computer sciencerriculum canenhance
icons or names with the ratings differentlgut the numeric students’learning, increase theimotivation, anddeepen
value of a descriptive rating would stay the same. their understanding [26, p. 37].

3.3.3 Regulation of the Internet The ImpactCS Project has provided a coherantl integrated
Basedupon theactivity that hasoccurred inthe three different approach to teaching well-defined set ofsocial and ethical

US industries —computer games, the Interrmetdtelevision—  analysis skills to computer science students, which will sharpen

it appears that it igare for agroup of companies within an their generalthinking and problem-solving skills and give
industry, who are usually fieroeompetitorswith eachother, to ~ them a moreholistic view of their profession and their own
voluntarily set up a rigorous self-policing system that willst ~ Professional responsibility. It isour hope that this new
its members timeand money to administer, promote, and definition of the subjectareawill also become part of the
develop. Thiswould runcounter to themission of mosttrade  standards in the accreditation process for compuigience
associationsunlesstherewas avery realand potent threat of Programs in the future.

similar, if not worse, legislation coming from government. On ] ) ) ) )

the other hand, it is the role of government to reflect theln the final analysis, why is all of this really important to
legitimate concerns of the publiand tobring these issues to a computer science education as well as to #m®mputing
wider audience through hearings, press conferences, andProfession as ahole? There is @ommon publicperception
possibly draft legislation. Thus, it is often thatyovernment that many computer experts are unethical “hired guns.” Many of
uses its power to embarrassiticize, or even humiliate an YOu may have seen the cartoon of the computecker
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bemoaning thefact that all the major networks have already? Gotterbarn, D.Responsibility regained. In D. GJohnson
been broken into andtating thatcomputer science is thenly

profession where committing a felony isconsidered a career
move. Our ultimate challenge as computer science educatpss Gotterbarn, D. (1990). The capstone course in computer
then is to help mold a lot obright hackers intoethical
professionals or, as a teacher’s wall plaque states, “take a lot of Computing and ValueNew Haven, CT, 1991

live wires and see that they are well-grounded!”
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