Computer Science

Standard I. Programming and Algorithm Design CS endorsement candidates will

demonstrate proficiency in programming that requires the use of data abstraction to solve

non-trivial programming problems in multiple programming paradigms.

Elements

Indicators

1.1 Laboratory-based Programming
Experiences

CS endorsement candidates will
perform laboratory-based activities
that demonstrate programming
proficiency in a modern high-level
programming language. A
sequence of experiences is
recommended to provide a
connected, orderly approach to
computer science during the initial
study of the discipline.

Candidates and their students will:

o Demonstrate knowledge of and skill regarding the
syntax and semantics of a high level programming
language, its control structures, and its basic data
representations

e Demonstrate knowledge of and skill regarding
common data abstraction mechanisms (e.g., data
types or classes such as stacks, trees, etc.)

e Demonstrate knowledge of and skill regarding
program correctness issues and practices (e.g.,
testing program results, test data design, loop
invariants)

e Design, implement, and test programs of sufficient
complexity to demonstrate knowledge and skills

1.2 Multiple Paradigms.

CS endorsement candidates will
demonstrate an understanding of and
flexibility with differing
approaches/paradigms in
programming (e.g., imperative,
functional,

object-oriented), The endorsement
candidates and their students will:

Candidates and their students will:

¢ Design, implement, and test programs in
languages from two different programming
paradigms in a manner appropriate to each
paradigm

Standard 2. Computer Systems--Components, Organization, and Operation

Description

Indicators

CS endorsement candidates will
demonstrate in-depth knowledge of
how computer systems work
individually and collectively.

The candidates and their students will:

o Effectively use a variety of computing
environments (e.g., single- and multi-user systems
and various operating systems)

e Describe the operation of a computer system-CPU
& instruction cycle, peripherals, operating system,
network components, and applications-indicating
their purposes and interactions among them




Standard 3. Data Representation and Information Organization

Description

Indicators

CS endorsement candidates will
demonstrate an understanding of
data and information representation
and organization at a variety of
levels--machine level representation
(for program correctness); data
structures (for program
implementation); problem
representation (for solution design);
files and databases (for general
applications); and

interactions among systems and
people (for overall system design and
effectiveness).

Candidates and their students will:

e Describe how data is represented at the machine
level (e.g., character, boolean, integer, floating
point)

« Identify and provide usage examples of the
various data structures and files provided by a
programming language (e.g., objects, various
collections, files)

e Describe the elements (people, hardware,
software, etc.) and their interactions within
information systems (database systems, the Web,
etc.)

Standard 4. Social Aspects of Computing We live within a cultural environment and interact
daily with other people. Computing specialists need to communicate and work with each
other and with non-specialists. Specialists and non-specialists need to be cognizant of

issues and risks related to computing in our society and to learn independently as new
developments in technology arise. CS endorsement candidates will demonstrate skills and
understanding relative to social aspects of computing that are appropriate for specialists and
non-specialists.

Elements

Indicators

4.1 - Societal Impact and Issues.

In order to prepare high school
graduates to make informed
decisions regarding computing in
their personal lives and with respect
to societal laws and norms, CS
endorsement candidates will
demonstrate an understanding of
computing and potential issues and
skill at recognizing, researching, and
analyzing issues to reach
defensible conclusions. They will
promote understandings relative to
social aspects of computing among
their secondary students.

Candidates and their students will:

o Demonstrate awareness of social issues related to
the use of computers in society and principles for
making informed decisions regarding them (e.g.,
security, privacy, intellectual property, equitable
access to technology resources, gender issues,
cultural diversity, differences in learner needs,
limits of computing, rapid change)

o Analyze various social issues involving computing,
producing defensible conclusions

o Demonstrate an understanding of significant
historical events relative to computing

4.2 - Independent Learning and
Communication

CS endorsement candidates will
demonstrate the ability to help their
students learn independently about
computing and communicate what
has been learned to others.

Candidates will:

e Conduct independent learning on specific,
unfamiliar topics in general areas central to
computer science and provide their students with
opportunities to do the same

e Produce and present reports of substantial
independent learning and provide their students




with opportunities to do the same

4.3 - Collaborative Software
Development.

CS endorsement candidates will
demonstrate knowledge and
experience in collaborative software
development and provide
opportunities for their students to do
the

same. CS endorsement candidates
and their students will:

Candidates will:

 Participate in team software development projects
that apply sound software engineering principles

Standard 5. Planning Instruction

Description

Indicators

CS endorsement candidates will
demonstrate an understanding of the
teaching tasks and approaches and
be able to apply and evaluate them
with respect to the students in

their computer science classes.
Evidence of these capabilities should
include examples of student
performance resulting from this
planning.

Candidates will:

« Identify resources, strategies, activities, and
manipulatives appropriate to teaching secondary
computer science

e Plan lessons/modules/courses related to each of
programming process, knowledge/concepts, and
issue examination

¢ Develop assessment strategies appropriate to
lesson goals and the need to provide student
feedback

e Perform course and lesson planning that
addresses student population characteristics (e.g.,
academic ability, cultural experience, gender)

Standard 6. Classroom and Field Experiences in Computer Science--Delivering Instruction

Description

Indicators

CS endorsement candidates will
observe and participate in
instructional planning and delivery in
secondary computer science
classrooms. Evidence should include
some

examples of effects on student
performance.

Candidates will:

e Observe and discuss the teaching of secondary
computer science

e Participate in the teaching of secondary computer
science (lab assistant, tutoring, miniteaching, etc.)

e Plan and deliver a unit of instruction

Standard 7. Classroom & Course Management.




Description

Indicators

CS endorsement candidates will
apply methods and skills appropriate
to the management of the secondary
computer science classroom.
Evidence should include some
examples of effects on student
performance.

Candidates will:

e Plan direct instruction involving simultaneous use
of computing facilities by students (e.g., holding
class in the lab, closed labs)

 Plan instruction involving students independently
using computing facilities

Standard 8. Instructional Assessment.

Description

Indicators

Reflection upon one's own
performance as a teacher is essential
for improving that performance. Thus,
teacher candidates will examine and
work to improve their teaching
practice. Assessing secondary
student performance is essential to
determining success in teaching
practice, as well.

Candidates will:

e Develop a personal plan for evaluating their own
practice of teaching

o Make use of their plan for self-evaluation in the
instructional delivery activities

e Develop assessment criteria and procedures to
determine successful performance and analyze
results to improve instructional practice.

Standard 9. Professional Development.

Description

Indicators

CS endorsement candidates must
recognize and plan for ongoing
professional development that will be
needed to sustain themselves and
their students.

Candidates will:

¢ Discuss guidance roles and possible enrichment
activities for secondary computer science students
(e.g., computing career guidance, preparation for
college, gender equity, cultural diversity, and
extracurricular activities such as computer clubs
and organized competitions)

Plan for professional growth after identifying
professional computer science and computer
science education societies, organizations,
groups, etc. that provide professional growth
opportunities and resources





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


