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Abstract - While Native Americans make up 6.9% of the 
population of Arizona, they comprise only 1.9% of the 
student body at Arizona State University. Additionally, 
only about 1.9% of the students in Computing and 
Engineering programs at Arizona State University are 
Native American. From 1994 to 2005, Native American 
students constituted between 2% and 3% of Computer 
Science and Engineering enrollment.  Clearly, Native 
American students are under-represented in computing 
and engineering in Arizona. This paper describes a 
curriculum that we are developing to help increase the 
recruitment of Native American students in the computing 
programs at Arizona State University. 
 
 
Index Terms – Native American, Computer science, 
Undergraduate, Enrollment 

INTRODUCTION 

Native Americans form just 0.5% of the engineers in the U.S. 
labor force. However, there are encouraging signs as well. 
According to the U.S. Department of Education, college-age 
population of Native American students will increase by 15% 
from 2000 to 2015 while the corresponding numbers for 
White students will increase by 7% until 2010 and will then 
decrease. Within the last 15 years, freshmen engineering 
enrollment for Native Americans has increased from 0.7 to 1.0 
percent [1]. We conclude that we can help both the 
underrepresented Native American community and 
engineering college enrolment by targeting Native American 
students for computing education. 

The under-representation of Native American students 
can be attributed to various factors. Research points to lack of 
interaction with role models, weak preparation in math and 
science and culture clash with the majority culture. 
Conversations with Native American educators and 
administrators at Arizona State University revealed that 
poverty on the reservation, lack of mentorship, and the 
absence of continuous academic engagement limit educational 
careers [11]. Our program will deal with most of these factors 
as we attempt to recruit more Native American students in our 
computing programs.  Our program consists of two phases: 
The first phase provides math and science support and has an 
all-round educational component while the second phase 

consists of a bridge program specifically geared towards 
computer science recruitment. 

  SUPPORT MATERIALS 

For our research, we have used several resources to create a 
curriculum that starts with the 8th grade and culminates with a 
summer bridge program towards the end of high school. These 
resources are listed below: 
• ACM K-12 curriculum [10]: Our approach will have us 

follow the recommendations of the ACM K-12 
curriculum in developing the students’ Computer Science 
skills. We will combine the ACM curriculum with other 
educational tools described below to accommodate our 
unique demographic. 

• Bloom’s taxonomy [9]: This will help us measure the 
development of cognitive and emotional skills. As we 
recommend math, science and computer science training 
for Native American students, we will measure their 
improvement using various dimensions provided by 
Bloom’s taxonomy. 

• Curry’s Theoretical Model of Learning Style 
Components and Effects [3]: This model mandates 
sustained motivation, increased task engagement and 
development of information processing skills in students. 
Adhering to this model enables the curriculum to provide 
a solid and protracted academic footing for students.  

PROGRAM PHASE I 

According to Powers [2], the challenge in educating Native 
American students is “determining cultural gap while 
maintaining high standards and promoting a positive climate 
for school learning.” The first phase of our program aims to 
address cultural adjustment challenges as well as others like 
decline in grades in middle school in math and sciences [4], 
lack of outreach and mentorship, and inadequate training in 
math and science concepts. Our program will also take into 
account feedback collected during multiple focus groups 
conducted by the authors featuring Native American students 
at Arizona State University. 

The first of our two program phases starts in the 8th grade 
with monthly camps that train Native American students in 
math, science and computer science 
 The monthly camps will cover Level I in the ACM K-12 
curriculum and will feature students in grades 7, 8, and 9. The 
camps will alternate between being conducted at the ASU 
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campus and on the reservations. The students will be made to 
use computer hardware and software, technology-based 
products, work on algorithmic puzzles, and discuss what role 
computers play in society and in their lives in particular. 
Students will also receive assistance in math and science 
concepts covered in school from senior students. These senior 
students will be at an advanced stage of the first phase. This 
will be an informal start to a mentorship program. 
 This phase will also feature summer programs for 
students that have completed 9th and 10th grades. These 
programs are a more expansive version of the monthly camps 
in that students will be trained in introductory computer 
science programming and hardware. The students will also be 
taught math and science concepts from the following year so 
as to prepare them better for early high school years during the 
preceding summer. Throughout the first phase, we will track 
progress along the skill dimensions described by Bloom’s 
taxonomy and the continuity of our program fulfills the 
requirements of Curry’s model. 

PROGRAM PHASE II 

The second phase of our program features a summer bridge 
program targeted at Native American students who have 
completed 11th and 12th grades. 
 The summer bridge program is designed to be conducted 
at either the ASU campus or in a reservation setting. The 
bridge program will feature a comprehensive computer 
science development project from the inception stage to 
product completion stage. The program will feature 
programming LEGO Mindstorm robots using either a 
graphical or text-based programming language.  
 The decision to conduct the program using LEGO 
Mindstorms was based on existing research as well as our 
focus group surveys. Microsoft Corporation stated last year 
[5] that teaching programming using games could help stymie 
the decline in computer science enrollment in the United 
States. Programming and building LEGO robots operates in a 
somewhat similar premise. Similar findings have been 
reported by research conducted at Wichita State University 
[6], Utrecht University [7] and the United States Air Force 
Academy [8]. 
 Powers [2] and Aragon [3] also state that Native 
American students learn more effectively when provided with 
a visual project that requires them to internalize the 
assignment rather than merely follow a sequence of steps. Our 
focus group discussions further clarified the need for a project 
based on fun, visual impact and human ingenuity rather than 
plain theory. 
 The summer program will have students define a robot 
that will have a specific appearance and perform specific 
tasks. Students will have to formalize the design as 
specifications and then go about constructing the robot. They 
could confine themselves to the sensors that form part of the 

LEGO kit or could try additional sophisticated attachments for 
advanced robots. After the robot is constructed, the students 
will program the robot to perform visible tasks. Students will 
test their robots for visual performance.  
 In the duration, students in their freshman year in college 
will mentor students attending the bridge program. Our 
program achieves the following broad objectives: 
• It provides assistance in math and science to ensure that 

students do not drop out on account of weak grades 
• The program builds an appreciation for technology early 

on which provides a segue for computing education 
• Computing technology is taught in a manner that is fun, 

visual and relies on human ingenuity 
• Both phases together provide continuity as well as 

progressively boost overall dimensions of learning 
prescribed by Bloom’s taxonomy 

 
This program is on-going and we are trying to put it in 

place with a planned pilot in the summer. The pilot will be an 
abridged version of the summer bridge program. 

Space constraints preclude a fuller discussion of focus 
groups conducted with Native American student organizations 
and data collected from other bridge programs that cater to 
minorities and sometimes specifically to Native Americans. 

REFERENCES 

[1] Watson, S, Sherick, H, Plumb, C, “Designing Our Community: A Program 
for Recruiting and Retaining American Indian Students in Engineering”, 
Proceedings of the 2005 WEPAN/NAMEPA Joint Conference, 2005. 

[2] Powers, K, “Promoting School Achievement Among American Indian 
Students Throughout the School Years”, Childhood Education, International 
Focus Issue 2005 

[3] Aragon, Steven, R, “Information Processing Patterns of Postsecondary 
American Indian/Alaska Native Students”, Journal of American Indian 
Education, no 3, 2004 

[4] U.S. Department of Education, NCES, The Nation’s Report Card: 
Mathematics 2000, NCES 2001-517 (Washington, DC: U.S. Department of 
Education, 2001); and NCES, The Nation’s Report Card: Science 2000, 
NCES 2003-453 (Washington, DC: U.S. Department of Education, 2003). 

[5] Microsoft Corporation, “More than Fun and Games: New Computer 
Science Courses Attract Students with Educational Games”, September, 2005 

[6] Rausch, J, “Legos are building blocks to technology and fun”, Wichita 
State University, February, 2001 

[7] Overmars, M, “Teaching Computer Science through Game Design”, 
Utrecht University, April, 2004 

[8] Fagin, B, Merkle, L, Eggers, T, “Teaching Computer Science With 
Robotics Using Ada/Mindstorms 2.0”, 2001  

[9] Anderson, L. & Krathwohl, D. A Taxonomy for Learning, Teaching and 
Assessing: A Revision of Bloom's Taxonomy of Educational Objectives. New 
York: Longman, 2001 

[10] ACM Model Curriculum for K-12 Computer Science 

[11] Zah, Peterson, Personal communication on 12/08/2005, (advisor to the 
President on Native American affairs at Arizona State University)

 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 36
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 36
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 36
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings with Distiller 7.0 or equivalent to create PDF documents suitable for IEEE Xplore. Created 29 November 2005. ****Preliminary version. NOT FOR GENERAL RELEASE***)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


