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#)%* +%&,+(&%%* (&-(.&* #$(/%* ,!* %.0#%$&*
1(02,&0(& occupies a land rich with large stands of mature trees. Visitors often 
remark on its untouched beauty and some assume the tribe is protecting the forest from 
development.

The real story is even more remarkable.
The Menominee reservation is actually one of the most consistently and intensively 

logged regions of the country. Since the late nineteenth century, the tribe has removed more 
than two billion board feet of lumber. Yet far from being a desolate and scarred landscape, 
the tribal nation has learned how to manage and sustain the forest, both in its ecological 
diversity and its economic potential. Despite a century of extraction, logging remains a 
major source of income and employment for the tribe and an integral part of its long term 
economic development plans.

But the tribe hopes to accomplish even more in the twenty-!rst century. Looking to the 
future, the Menominee people want to move beyond extraction and engage in both policy and 
research. They envision a day in the near future when scientists will study forest management 
practices and develop new forest-based products. In this new vision, sustainability requires 
both loggers and engineers committed to the future of the Menominee people.

• • • • • • • • •

.*!%1*)"&-$%-*+(3%0*#,*#)%*1%0#, another story of natural 
wealth is unfolding in the Plains of North Dakota where oil drilling is turning small and 
isolated communities into modern day boomtowns.

In this historically poor and isolated region, the discovery of large oil reserves has brought 
new residents, new development, and new environmental concerns to the state and many 
of its !ve Indian reservations. Housing is in short supply and rural roads are crumbling under 
the weight of drilling and construction equipment. Engineering expertise is needed to deal 
with these new pressures.

More worrisome are growing environmental concerns. Just as booms and busts in 
centuries past left scars on the western landscape, some worry that today’s oil rush will a"ect 
the quality of life for today’s residents. Environmental impacts must be monitored and some 
tribal leaders believe Indian nations must take the lead in developing alternative energy 

! "#$%#""&%#$!%'!()"!*++,%-*(%.#!./! '-%"#-"!(.!()"!#""0'!./!)12*#%(34
!"#$%&'&(%")&*"+,(-,*"!



sources by tapping into the region’s solar, wind, and geothermal reserves. They look to a future 
where tribal lands are energy self-su#cient and models of environmental sustainability for 
the nation as a whole.

• • • • • • • • •

0%4%$.3*#),"0.&-*+(3%0*!.$#)%$*1%0#, Native Hawaiians 
are facing another set of challenges on their island home.

While the state of Hawaii supports a world class higher education system, many of 
the state’s original residents lag behind in academic achievement. Like Native American 
counterparts on the mainland, Native Hawaiians are underrepresented in science and 
math. Lack of academic preparation, a traditional disinterest in these “Western” disciplines, 
and a geographically fragmented education system conspire to limit enrollment in science, 
technology, engineering and mathematics among desendents of the Island chain’s !rst 
settlers. State education leaders are looking for ways to engage all residents in these critical 
areas of study.

• • • • • • • • •

#)%0%*-(4%$0%*&.#(4%*2,++"&(#(%0 have their own languages 
and cultural traditions. The Menominee are part of the eastern Woodlands Indian culture; 
the North Dakota tribes are part of the Plains Indian tradition. Native Hawaiians, meanwhile, 
sustain their Polynesian heritage. Yet despite this geographic and cultural diversity, common 
themes emerge. Within each community there is a strong desire to promote economic 
development while also assuring the health and vitality of tribal homelands. All this is part of 
what some call the renaissance of indigenous societies in the twenty-!rst century.

Looking more closely, however, it is clear that these communities share something else 
in common: a growing recognition that engineering is necessary for their growth and 
empowerment. Like all nations, Native communities need people who can design structures 
and manage systems. No longer willing to cede control to federal agencies or miss out on 
opportunities for employment, Native communities see the value of training engineers who 
can strengthen their own communities.

! "#$%#""&%#$!%'!()"!*++,%-*(%.#!./! '-%"#-"!(.!()"!#""0'!./!)12*#%(34
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Native Peoples and the Engineering Gap

!"#$%&'&()*)$$%#$%+&(,%-.%&%/&(0)(%,()*12%34)(%,")%+&$,%5)*,6(78%)*0#*))(#*0%
"&$%)9)(0)1%&$%-*)%-.%,")%9-$,%#9+-(,&*,%&0)*,$%-.%)5-*-9#5%0(-',"%#*%,")%
*&,#-*%&$%&%'"-/)2%:7%1)$#0*#*0%&*1%9&#*,&#*#*0%,")%9&5"#*)(7%-.%9-1)(*%
/#.);.(-9% 1&9$% &*1% <(#10)$% ,-% 5-9+6,)($% &*1% $&,)//#,)$;)*0#*))(#*0%
)=#$,$8% &$%>?!% +(-.)$$-(% @-(1-*% :(-'*% -*5)% .&9-6$/7% -<$)(4)18% &,% ,")%
17*&9#5%<-6*1&(7%A<),'))*%$5#)*5)%&*1%$-5#),72B
!")%*))1% .-(% )*0#*))($% #$% &/$-% .)/,% #*% ,(#<&/% &*1%C&,#4)% 5-996*#,#)$2%

D9)(#5&*% ?*1#&*% ()$)(4&,#-*$% 5-4)(% 0()&,% $,(),5")$% -.% ,")% 5-*,#*)*,&/%
E*#,)1%F,&,)$%&*1%&()%"-9)%,-%9-()%,"&*%GHH%.)1)(&//7%()5-0*#I)1%,(#<)$2%
F-9)%-.%,")%/&(0)$,%()$)(4&,#-*$;,")%C&4&J-%C&,#-*%-.%,")%$-6,"')$,%&*1%
,")%K#*)%L#10)%-.%F-6,"%M&N-,&8% &9-*0%-,")($;&()% /&(0)(% ,"&*% $)4)(&/%
)&$,)(*% $,&,)$2%O#,"#*% ,")$)% ,(#<)$8% ?*1#&*% /)&1)($%9&*&0)% 0-4)(*9)*,%
<6()&65(&5#)$8% <6#/1% (-&1$8% P=% 1&9$8% &*1%9&*&0)%9#*)(&/8% -#/8% 0&$% &*1%
,#9<)(% ()$)(4)$2% !")7% &()% ()$+-*$#</)% .-(% +(-9-,#*0% +6</#5% ")&,"% &*18%
/#N)%&//%*&,#-*$8% ,")7%&()%'-(N#*0% ,-%P*1% ,")#(%+/&5)% #*%&%0/-<&/#I)1%&*1%
,)5"*-/-07Q<&$)1%)5-*-972
M)$+#,)% ,"#$% ()&/%&*1%0(-'#*0%*))18%"-')4)(8% ,")()%&()%()/&,#4)/7% .)'%

?*1#&*$%,(&#*)1%#*%,")%)*0#*))(#*0%+(-.)$$#-*$%&*1%.)'%5"-$)%)*0#*))(#*0%
9&J-($2% L)5)*,% ()$)&(5"% 5-*165,)1% <7% ,")% C&,#-*&/% F5#)*5)% R-6*1&,#-*%
.-6*1%,"&,%C&,#4)%D9)(#5&*%$,61)*,$%&()%1(&9&,#5&//7%6*1)(Q()+()$)*,)1%
#*% )*0#*))(#*0% +(-0(&9$8% )4)*% &,% 6*#4)($#,#)$% '#,"% &% ()/&,#4)/7% /&(0)%
*69<)(%-.%?*1#&*%$,61)*,$2%?*%SHHT8%-*/7%UGU%D9)(#5&*%?*1#&*$%0(&16&,)1%
'#,"%&%.-6(Q7)&(%1)0())%#*%)*0#*))(#*08%-6,%-.%9-()%,"&*%TV8HHH%)*0#*))(#*0%
1)0())$% &'&(1)1% ,"&,% 7)&(2% O"#/)% ,"#$% ()+()$)*,$% &% 9-1)$,% 0(-',"% #*%
)*(-//9)*,%-4)(%+()4#-6$%7)&($8%,")%0(-',"%#$%/-')(%,"&*%&//%-,")(%0(-6+$%
,(&5N)1%<7%,")%CFR2W
>)&*'"#/)8%,")%*69<)(%-.%D9)(#5&*%?*1#&*$%0(&16&,#*0%'#,"%1)0())$%#*%

5#4#/%)*0#*))(#*0%&*1%-,")(%1#$5#+/#*)$%4#,&/%,-%,")%0(-',"%&*1%1)4)/-+9)*,%
-.%,(#<&/%5-996*#,#)$%"-4)($%#*%,")%/-')(%1-6</)%1#0#,$2%L)+()$)*,&,#-*%#*%
-,")(%.&$,Q0(-'#*0%P)/1$%,"&,%/)&1%,-%)9+/-79)*,%-..%,")%()$)(4&,#-*8%$65"%
&$%&)(-$+&5)%)*0#*))(#*08%#$%)X6&//7%$5&*,2
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!")% <&((#)($% .&5#*0% ?*1#&*$% #*,)()$,)1% #*% )*0#*))(#*0% &()% ')//%
1-569)*,)12%>-()%,"&*%&%$#9+/)%/&5N%-.%#*,)()$,8%9&*7%C&,#4)%D9)(#5&*$%
96$,%-4)(5-9)%+--(%&5&1)9#5%+()+&(&,#-*%#*%9&,"%&*1%$5#)*5)8%&%/&5N%-.%
(-/)%9-1)/$8%&$%')//%&$%&%+)(4&$#4)%&,,#,61)%,"&,%?*1#&*$%A5&*Y,%1-B%9&,"%
&*1%$5#)*5)2%?*%&11#,#-*8%&16/,%$,61)*,$8%'"-%5-9+(#$)%&%/&(0)%+)(5)*,&0)%
-.%D9)(#5&*%?*1#&*$%#*%5-//)0)8%-.,)*%$,(600/)%,-%<&/&*5)%(#0-(-6$%&5&1)9#5%
+(-0(&9$%'#,"%'-(N%&*1% .&9#/7%-</#0&,#-*$2%!")$)%&*1%-,")(% .-(5)$%")/+%
)=+/&#*%'"7%$-%.)'%?*1#&*$%+6($6)%)*0#*))(#*0%1)0())$%&*1%'"7%9&*7%-.%
,"-$)%'"-%$,&(,%1)0())%+(-0(&9$%1(-+%-6,%-(%5"&*0)%9&J-($2
!"#$%/#9#,)1%+&(,#5#+&,#-*%#$%9-()%,"&*%&%9#$$)1%-++-(,6*#,7%.-(%?*1#&*%

&*1%C&,#4)%$,61)*,$2%?,%()+()$)*,$%&%9#$$)1%-++-(,6*#,7%.-(%,")%)*0#*))(#*0%
P)/18%'"#5"%"&$%/-*0%$-60",%,-%&,,(&5,%9-()%'-9)*%&*1%9#*-(#,#)$%#*,-%,")%
+(-.)$$#-*2%?,%#$%&/$-%&%9#$$)1%-++-(,6*#,7%.-(%C&,#4)%5-996*#,#)$8%'"#5"%
6(0)*,/7%*))1%+)-+/)%'"-%5&*%1)4)/-+%,(#<&/%/&*1$%&*1%+(-9-,)%)5-*-9#5%
1)4)/-+9)*,2

Introducing the Pre-Engineering  
Education Collaborative

?*%,"#$%)*4#(-*9)*,8%,")%C&,#-*&/%F5#)*5)%R-6*1&,#-*%#$%$6++-(,#*0%&%9&J-(%
*)'%#*#,#&,#4)%#*,)*1)1%,-%1(&9&,#5&//7%#*5()&$)%,")%*69<)(%-.%D9)(#5&*%
?*1#&*% &*1% C&,#4)% $,61)*,$% +6($6#*0% )*0#*))(#*0% 1)0())$2% Z)1% <7% ,")%
*&,#-*Y$%*),'-(N%-.%,(#<&//7%5-*,(-//)1%5-//)0)$%#*%+&(,*)($"#+%'#,"%$)4)(&/%
$,&,)% 6*#4)($#,7% $7$,)9$8% ,")% K()Q[*0#*))(#*0% [165&,#-*% \-//&<-(&,#4)%
]K[[\^%$6++-(,$%,")%0(-',"%&*1%1)4)/-+9)*,%-.%,'-Q7)&(%+()Q)*0#*))(#*0%
1)0())%+(-0(&9$%'#,"#*%,(#<&/%5-//)0)$%&*1%6*#4)($#,#)$2%!")%#*#,#&,#4)%&/$-%
#*5/61)$%9&#*$,()&9% 5-996*#,7% 5-//)0)$% ,"&,% "&4)% &%9&*1&,)% ,-% $)(4)%
C&,#4)% $,61)*,$2% !")% 0-&/% -.% ,")% #*#,#&,#4)% #$% ,-% #1)*,#,7% $,(&,)0#)$% ,"&,%
)*5-6(&0)% C&,#4)% $,61)*,% )*(-//9)*,% #*% )*0#*))(#*0% +(-0(&9$% &*1% ,")%
$655)$$.6/%,(&*$.)(%-.%,")$)%$,61)*,$%,-%.-6(Q7)&(%#*$,#,6,#-*$2
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?*#,#&,)1% #*% SH_H8% K[[\% 56(()*,/7% $6++-(,$% .-6(% 5-//&<-(&,#4)% 0(&*,$%
#*4-/4#*0%$#=,))*%,(#<&/%5-//)0)$8%5-996*#,7%5-//)0)$8%&*1%$,&,)%6*#4)($#,#)$%
#*%,")%@()&,%Z&N)$8%*-(,")(*%+/&#*$8%&*1%`&'&##a

North Dakota Pre-Engineering Collaborative
\&*N1)$N&%\#N&*&%\-996*#,7%\-//)0)
R-(,%:)(,"-/1%\-996*#,7%\-//)0)
!6(,/)%>-6*,&#*%\-996*#,7%\-//)0)
F#,,#*0%:6//%\-//)0)

Mainstream University Partner:
C-(,"%M&N-,&%F,&,)%E*#4)($#,7

Hawaii Pre-Engineering Education Collaborative
b&+#-/&*#%\-996*#,7%\-//)0)
Z))'&(1%\-996*#,7%\-//)0)
>&6#%\-996*#,7%\-//)0)
`-*-/6/6%\-996*#,7%\-//)0)
O#*1'&(1%\-996*#,7%\-//)0)
E*#4)($#,7%-.%`&'&##Q>&*-&8%\-//)0)%-.%[*0#*))(#*0

South Dakota Pre-Engineering Education Collaborative
30/&/&%Z&N-,&%\-//)0)

Mainstream University Partners:
F-6,"%M&N-,&%F,&,)%E*#4)($#,7
F-6,"%M&N-,&%F5"--/%-.%>#*)$%&*1%!)5"*-/-07
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Wisconsin Pre-Engineering Collaborative
\-//)0)%-.%>)*-9#*))%C&,#-*

Mainstream University Partners
E*#4)($#,7%-.%O#$5-*$#*Q>&1#$-*
E*#4)($#,7%-.%O#$5-*$#*QK/&,,)4#//)

O"#/)%)&5"%+()Q)*0#*))(#*0%+(-0(&9%()c)5,$%,")%6*#X6)%0-&/$%&*1%*))1$%-.%
$+)5#P5%,(#<&/%5-996*#,#)$8%,")%,"()).-/1%,&$N%-.%K[[\%#$%,-a

d% ?1)*,#.7%&++(-&5")$%,-%,)&5"#*0%&*1%/)&(*#*0%,"&,%#*5()&$)%(),)*,#-*%
&*1%0(&16&,#-*%(&,)$%-.%C&,#4)%)*0#*))(#*0%$,61)*,$e

d% F6++-(,%1)4)/-+9)*,%-.%*)'%&*1%)=+&*1)1%)*0#*))(#*0%+(-0(&9$%
'#,"#*%,(#<&/%5-//)0)$e

d% F,()*0,")*% 5-//&<-(&,#-*% <),'))*% ,(#<&/% 5-//)0)$% &*1%9&#*$,()&9%
5-//)0)$% &*1% 6*#4)($#,#)$% #*% )*0#*))(#*0% )165&,#-*2% O#,"-6,% ,")%
&<#/#,7% ,-% -..)(% $)&9/)$$% 9-4)9)*,% #*,-% .-6(% 7)&(% &*1% 0(&16&,)%
1)0())% +(-0(&9$8% ,(#<&/% 5-//)0)$% &*1% 5-996*#,7% 5-//)0)$% '#//%
$,(600/)%,-%&,,(&5,%&*1%(),&#*%$,61)*,$%#*%)*0#*))(#*0%P)/1$2
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The Unique Role of Tribal and  
Minority Serving Colleges

Z)&1)($"#+% .-(% ,")% +()Q)*0#*))(#*0% 5-//&<-(&,#4)% #$% +(-4#1)1% <7% ,(#<&//7%
5-*,(-//)1%5-//)0)$%&*1%6*#4)($#,#)$8%&$%')//%&$%`&'&##Y$%5-996*#,7%5-//)0)%
$7$,)92%O"#/)%9-$,%&()%$9&//%&*1%()/&,#4)/7%7-6*0% #*$,#,6,#-*$8% ,")7%&()%
&*%#9+-(,&*,%+-#*,%-.%)*,(7%.-(%,"-6$&*1$%-.%?*1#&*%&*1%C&,#4)%`&'&##&*%
$,61)*,$%'"-%'-6/1%*-,%-,")('#$)%0-%,-%5-//)0)2%?*%&11#,#-*8%,")$)%#*$,#,6,#-*$%
"&4)% &% /-*0$,&*1#*0% 5-99#,9)*,% ,-% ,")% 1)4)/-+9)*,% -.%C&,#4)% $-5#),#)$%
&*1%,")#(%/)&1)($%6*1)($,&*1%,")%*))1$%-.%,")%5-996*#,#)$%,")7%$)(4)2
!"#$% 9&*1&,)% #$% 5/)&(/7% $))*% '#,"#*% ,(#<&//7% 5-*,(-//)1% 5-//)0)$% &*1%

6*#4)($#,#)$8%'"#5"%&()%#*$,#,6,#-*$%-.%"#0")(%/)&(*#*0%5"&(,)()1%<7%,(#<)$%
&*18%#*%9-$,%5&$)$8%/-5&,)1%-*%()$)(4&,#-*$2%O"#/)%,")7%&()%.6//7%&55()1#,)1%
&*1% -+)(&,)%965"% /#N)%9&#*$,()&9% #*$,#,6,#-*$8% ,")7%&/$-% $6$,&#*% ,(#<&/%
56/,6(&/%,(&1#,#-*$%&*1%+(-4#1)%,(&#*#*0%()/)4&*,%,-%,")%*))1$%-.%,")#(%,(#<&/%
*&,#-*$2%>-$,%$,61)*,$%)*(-//)1%#*%,(#<&//7%5-*,(-//)1%5-//)0)$%"-+)%,-%)&(*%
1)0())$%,"&,%/)&1%,-%/-5&/%)9+/-79)*,2
?*5()&$#*0/78%,"#$%9)&*$%,"&,%,(#<&/%5-//)0)$%&()%9&N#*0%F![>%)165&,#-*%

&%,-+%+(#-(#,72%L)5-0*#I#*0%,"&,%,(#<&/%1)4)/-+9)*,%()X6#()$%$,(-*0%9&,"%&*1%
$5#)*5)%$N#//$8%9&*7%,(#<&/%5-//)0)$%*-'%-..)(%.-6(%7)&(%&*1%)4)*%0(&16&,)%
1)0())$% #*% *6($#*08% <6$#*)$$8% &*1% )165&,#-*8% &9-*0% -,")(% +(-.)$$#-*&/%
P)/1$2%F)4)(&/%,(#<&/%5-//)0)$%-..)(%1)0())$%#*%F![>Q()/&,)1%P)/1$%-.%.-()$,(78%
)*4#(-*9)*,&/%$5#)*5)8%&*1%*&,6(&/%()$-6(5)%9&*&0)9)*,2%@(&16&,)$%P*1%
)9+/-79)*,%&$%<#-/-0#$,$8%.-()$,(7%,)5"*#5#&*$8%&*1%)=,)*$#-*%&0)*,$%'#,"#*%
,(#<&/8%$,&,)%&*1%.)1)(&/%&0)*5#)$2
D% $#9#/&(% 5-99#,9)*,% ,-% F![>% )165&,#-*% #$% .-6*1% #*% `&'&##Y$%

5-996*#,7% 5-//)0)% $7$,)98% '"#5"% +(-4#1)$% &% 4#,&/% )*,(7% +-#*,% C&,#4)%
`&'&##&*%$,61)*,$%+6($6#*0% 5&())($% ()/&,)1% ,-%9&,"%&*1%$5#)*5)2%D$%&*%
#*,)0(&/%+&(,%-.%,")%$,&,)Y$%"#0")(%)165&,#-*%$7$,)98%`&'&##Y$%5-996*#,7%
5-//)0)$%&()%5-99#,,)1%,-%,")%&5&1)9#5%$655)$$%-.%C&,#4)%`&'&##&*$2
D/,"-60"% ,")$)% ,(#<&/% 5-//)0)$% &*1% 5-996*#,7% 5-//)0)$% &()% 1#..)()*,%

#*% $)4)(&/% #9+-(,&*,% '&7$8% &//% $)(4)% C&,#4)% +)-+/)$% &*1% &//% &0())% ,"&,%
)*0#*))(#*0%()+()$)*,$%&%/-0#5&/%*)=,%$,)+%#*%,")#(%1)4)/-+9)*,8%)$+)5#&//7%



'.1()!0*5.(*!-.,,*6.&*(%7"

Oglala Lakota College’s Pre-Engineering Education Collaborative builds on 
a long-standing commitment to community development. Located in the 
Pine Ridge Reservation of South Dakota—one of the poorest rural com-
munities in the nation—the college believes engineering is another way to 
empower the tribe and strengthen the quality of life for all tribal members.

Re!ecting this philosophy of social engagement, Oglala Lakota College 
emphasizes a practical and hands-on approach to STEM education. At all 
levels of instruction, faculty members want to show that math and science 
is connected to real world problems. Introductory math classes might focus 
on skills needed to complete a concrete slump test, for example, while ba-
sic engineering principles might be taught by designing and drilling a well. 
In this approach, students encounter and solve dozens of complex “real 
world” design problems. “There’s a lot of science behind all this,” according 
to Charles Tinant, co-chair of the college’s math and science department.

He views this as a “back door” approach to STEM education. Core con-
cepts are taught, but in ways that engage students.

The collaborative is funded to support ten students who will, it is hoped, 
continue their students at South Dakota State University or the School of 
Mines. But the bene"ts of this approach reach beyond students who begin 
and complete their engineering degrees. Even students who plan to "nd 
work after two years of study will bene"t from an approach to instruction 
that emphasizes practical skills and overcomes the many barriers Native 
learners face.
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&$% /)&1)($% /--N% .-(% *)'% '&7$% ,-% <6#/1% ,")#(% 5-996*#,#)$% &*1% 5()&,)% &%
$,(-*0)(8%9-()%1#4)($)%)5-*-9#5%<&$)2
A[*0#*))($% +(-4#1)% +-')(.6/% ,--/$% #*% C&,#4)% D9)(#5&Y$% X6)$,% .-(% $)/.%

1),)(9#*&,#-*%&*1% $)/.Q$6.P5#)*578B% )=+/&#*)1%M(2%M&4#1%@#++8% +()$#1)*,%
-.% E*#,)1% !(#<)$% !)5"*#5&/% \-//)0)% #*% ,)$,#9-*7% ,-% ,")% \-*0()$$#-*&/%
M#4)($#,7%&*1%?**-4&,#-*%\&656$%#*%F)+,)9<)(%SHHf2%A?.%,")%,(#<)$%&()%,-%
9&#*,&#*% ,")#(% $-4)()#0*,7% #*,-% ,")% .6,6()8%)5-*-9#5%1)4)/-+9)*,%-.% ,")%
()$)(4&,#-*$%#$%&*%#9+)(&,#4)2B

Unique Barriers

`-')4)(8%#,%#$%&/$-%,(6)%,"&,%,(#<&/%&*1%9#*-(#,7Q$)(4#*0%5-996*#,7%5-//)0Q
)$%.&5)%6*#X6)%5"&//)*0)$%&$%,")7%'-(N%,-%1)4)/-+%F![>%+(-0(&9$%#*%0)*Q
)(&/%&*1%+()Q)*0#*))(#*0%1)0())$%#*%+&(,#56/&(2%[165&,#-*%/)&1)($%5-*P(9%
,"&,% ()/&,#4)/7% .)'%C&,#4)% &*1%D9)(#5&*% ?*1#&*% $,61)*,$% +6($6)%F![>%
1)0())$%&*1%,"&,%9&*7%$,61)*,$%#*,)()$,)1%#*%9&,"8%$5#)*5)%&*1%)*0#*))(Q
#*0%$,(600/)%'#,"%,")%&5&1)9#5%()X6#()9)*,$2
!"#$%+(-</)9%()c)5,$8%#*%+&(,8%,")%6*)4)*%X6&/#,7%-.%9&,"%&*1%$5#)*5)%

)165&,#-*%&,% ,")%Ng_S% /)4)/2%Z&5N#*0%)*5-6(&0)9)*,%&*1%$6++-(,% #*%)/)Q
9)*,&(7%&*1%$)5-*1&(7%$5"--/8%,")%9&J-(#,7%-.%$,61)*,$%'"-%)*(-//%#*%,(#<&/%
5-//)0)$% ()X6#()% &% $)9)$,)(% -(%9-()% -(% ()9)1#&,#-*% <).-()% ,")7% &()% +()Q
+&()1%.-(%)4)*%#*,(-165,-(7Q/)4)/%9&,"%&*1%$5#)*5)%5/&$$)$2%?*%9&*7%5&$)$8%
$,61)*,$%$+)*1%&%7)&(%-(%9-()%5-9+/),#*0%()9)1#&/%5-6($)'-(N%<).-()%,")7%
&()%()&17%,-%)&(*%5-//)0)Q/)4)/%5()1#,2%R-(%&5&1)9#5&//7%6*1)(+()+&()1%$,6Q
1)*,$8%,")%+&,"%.(-9%()9)1#&,#-*%,-%&*%)*0#*))(#*0%5&())(%5&*%&++)&(%/-*0%
&*1%&(16-6$2
?,%#$%&/$-%$/-')1%<7%&%/&5N%-.%(-/)%9-1)/$2%C&,#4)%&*1%D9)(#5&*%?*1#&*%

$,61)*,$8%/#N)%&//%$,61)*,$8%+6($6)%'"&,%,")7%N*-'e%,")7%P*1%'-(N%&$%.-(Q
)$,)($8% 5&(+)*,)($8% 5&$#*-%'-(N)($8% ,)&5")($%&*1%*6($)$%&9-*0%-,")(% 5&Q
())($% ,"&,% &()%N*-'*%&*1%6*1)($,--1%'#,"#*% ,")#(% 5-996*#,#)$2% ?*% 5-*Q
,(&$,8%9&*7%)165&,-($%$&7%,")#(%$,61)*,$%1-%*-,%N*-'%&*7%C&,#4)%)*0#*))($%
&*1%9&*7%1-%*-,%N*-'%'"&,%)*0#*))($%1-2
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R#*&//78% ,")%0(-',"%-.%)*0#*))(#*0%+(-0(&9$%"&$%<))*%"&9+)()1%<7%&%
/&5N% -.% #*$,(65,-($% &*1% .&5#,#/#)$% '#,"#*%9#*-(#,7Q$)(4#*0% 5-//)0)$;)$+)Q
5#&//7%,")%,(#<&/%5-//)0)$2%>-$,%?*1#&*%5-*,(-//)1%5-//)0)$%&*1%6*#4)($#,#)$%
&()%/-5&,)1%#*%(6(&/%()0#-*$8%$)(4)%4)(7%+--(%5-996*#,#)$8%&*1%)*(-//%<)Q
,'))*%UHH%&*1%_8HHH%$,61)*,$2%!")%$9&//)$,%,(#<&/%5-//)0)$%1-%*-,%"&4)%,")%
()$-6(5)$%*))1)1%,-%-..)(%&14&*5)1%9&,"%&*1%$5#)*5)%5-6($)$8%'"#5"%&()%,")%
.-6*1&,#-*%-.%&*7%+()Q)*0#*))(#*0%+(-0(&92%A?Y9%&%.&56/,7%-.%-*)8B%-<$)(4)1%
&%$5#)*5)%#*$,(65,-(%&,%&%C-(,"%M&N-,&%,(#<&/%5-//)0)8%*-,#*0%,"&,%"#$%5-//)0)%
5&*%-..)(%-*/7%'"&,%")%&*1%&%.)'%&1J6*5,$%"&4)%,#9)%,-%,)&5"2%F-9)%,(#<&/%
5-//)0)$;)$+)5#&//7% ,"-$)% $)(4#*0% /&(0)(% ()$)(4&,#-*$% -(% /-5&,)1% #*%9-()%
+-+6/&,)1%()0#-*$QQ&()%*-'%-..)(#*0%.-6(%7)&(%&*1%)4)*%0(&16&,)%1)0())$%
#*%&%'#1)%(&*0)%-.%F![>%P)/1$8%<6,%9-$,%5-//)0)$%6*1)($,&<&</7%.-56$%-*%
#*,(-165,-(7%5-6($)$2

Building E#ective Pre-Engineering Programs

!")%C&,#-*&/%F5#)*5)%R-6*1&,#-*Y$%K()Q[*0#*))(#*0%[165&,#-*%\-//&<-(&,#4)%
+(-4#1)$%()$-6(5)$%*))1)1%,-%-4)(5-9)%,")$)%<&((#)($2%!")%5-99-*%0-&/%-.%
&//%K[[\%+(-0(&9$%#$%,-%)*0&0)%$,61)*,%#*,)()$,%#*%)*0#*))(#*08%+(-4#1)%
*)5)$$&(7% ()9)1#&,#-*8% -..)(% "#0")(% /)4)/%9&,"% &*1% $5#)*5)% 5/&$$)$8% &*1%
$,()*0,")*% 5-**)5,#-*$% ,-% .-6(Q7)&(% &*1% 0(&16&,)% /)4)/% )*0#*))(% 1)0())%
+(-0(&9$%&,%9&#*$,()&9%5-//)0)$2%E/,#9&,)/78%,")%0-&/%#$%,-%&,,(&5,%9-()%
C&,#4)% $,61)*,$% #*,-% +()Q)*0#*))(#*0% 1)0())% +(-0(&9$8% +(-4#1)% &% $,(-*0%
&5&1)9#5%)=+)(#)*5)8%&*1%+(-9-,)%,")%$655)$$.6/%,(&*$.)(%-.%$,61)*,$%#*,-%
.-6(Q7)&(%)*0#*))(#*0%1)0())%+(-0(&9$%&,%+&(,*)(#*0%$,&,)%6*#4)($#,#)$2
[&5"% CFRQ.6*1)1% +()Q)*0#*))(#*0% 5-//&<-(&,#4)% #$% 6*#X6)e% ,")()% #$%

*-% -*)Q$#I)QP,$Q&//% &++(-&5"% ,-% )*0#*))(#*0% )165&,#-*% #*% ,"#$% #*#,#&,#4)2%
`-')4)(8% &9-*0% ,")% .-6(% 0(&*,$% &'&(1)18% $-9)% 5-99-*% &++(-&5")$% ,-%
$,61)*,%()5(6#,9)*,%&*1%(),)*,#-*%&()%$))*8%()+()$)*,#*0%<-,"%)$,&</#$")1%
+(&5,#5)$% &*1% )9)(0#*0% )=&9+/)$% -.% <)$,% +(&5,#5)% #*% 9&,"8% $5#)*5)% &*1%
)*0#*))(#*0%)165&,#-*2%!")7%#*5/61)a
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'1++.&(%#$! 589:! '-)..,';% F655)$$.6/% 1)4)/-+9)*,% -.% +()Q
)*0#*))(#*0%1)0())%+(-0(&9$%1)+)*1$%-*%$,(-*0%&5&1)9#5%+()+&(&,#-*%&,%
,")%bg_S%/)4)/2%F,61)*,$%'"-%/&5N%$N#//$%&*1%5-*P1)*5)%#*%9&,"%&*1%$5#)*5)%
&()8%&$%&%0(-6+8%/)$$%#*,)()$,)1%#*%F![>%5&())($%&*1%/)$$%/#N)/7%,-%+6($6)%&%
(#0-(-6$%+()Q)*0#*))(#*0%1)0())%+(-0(&9%'")*%,")7%)*,)(%5-//)0)2
:6#/1#*0% -*% /-*0$,&*1#*0% +&(,*)($"#+$8% $)4)(&/% ,(#<&/% 5-//)0)$% &()%

()&5"#*0% -6,% ,-% $5"--/$% $)(4#*0% ,(#<&/% 9)9<)($8% -..)(#*0% &5&1)9#5%
)*(#5"9)*,% +(-0(&9$% ,"&,% )*0&0)% $,61)*,% #*,)()$,% #*% )*0#*))(#*02% :7%
9&N#*0%+()$)*,&,#-*$% ,-% $5#)*5)% 5/&$$)$% &*1% $+-*$-(#*0% $699)(% $5#)*5)%
5&9+$8%,")%5-//)0)$%&()%#*,(-165#*0%9#11/)%$5"--/%&*1%"#0"%$5"--/%$,61)*,$%
,-%,")%)*0#*))(#*0%+(-.)$$#-*%&*1%$"-'#*0%#,$%()/)4&*5)%,-%,")#(%/#4)$2%R-(%
)=&9+/)8%R,2%:)(,"-/1%\-996*,7%\-//)0)%h#5)%K()$#1)*,%\/&(#5)%:&N)(Q:#0%
:&5N%$&#1%")(%5-//)0)Y$%-6,()&5"%)..-(,%#$%&#1)1%<7%&*%)=#$,#*0%16&/%5()1#,%
+(-0(&9%'#,"%,")%/-5&/%"#0"%$5"--/%&*1%&5,#4#,7Q-(#)*,)1%AF6*1&7%$5#)*5)%
&5&1)9#)$B%-..)()1%<7%.&56/,7%,-%$5"--/Q&0)%5"#/1()*%&*1%,")#(%+&()*,$2
!"#$% '-(N% ()+()$)*,$% &% +"#/-$-+"7% '#,"#*% 9&*7% ,(#<&/% &*1% C&,#4)Q

$)(4#*0%5-//)0)$%,"&,%)*0#*))(#*0%)165&,#-*%()X6#()$%'"&,%\"&(/)$%i&$-*%
!#*&*,8% 5-Q5"&#(% -.% ,")% 9&,"% &*1% $5#)*5)% 1)+&(,9)*,% &,% 30/&/&% Z&N-,&%
\-//)0)8% 5&//$% A&% /-*0)(% (6*'&72B%!")%bg_S% $,61)*,%+-+6/&,#-*% #$% +--(/7%
+()+&()1%#*%9&,"%&*1%$,61)*,$%5&**-,%<)%)=+)5,)1%<6#/1%*)5)$$&(7%$N#//$%
'#,"#*%&%.)'%7)&($2%A?,Y$%*-,%&%P4)%7)&(%+(-0(&98B%")%$&#12%A?,Y$%9-()%/#N)%&%
SH%7)&(%+(-0(&9%,-%(&#$)%$,61)*,%+()+&(&,#-*%#*%+()Q)*0#*))(#*02B
D$% #*$,#,6,#-*$% -.% "#0")(% /)&(*#*08% ,(#<&/% &*1% 5-996*#,7% 5-//)0)$%

&()% ()/)0&,)1% ,-% &% $6++-(,#*0% (-/)% #*% bg_S% )165&,#-*% ().-(92% :6,% ,")%
+(-0(&9$%&*1%$)(4#5)$%,")7%-..)(%5&*%")/+%(&#$)%)=+)5,&,#-*$%&*18%-.%$+)5#&/%
#9+-(,&*5)8% ")/+%C&,#4)% $,61)*,$% 0&#*% .&9#/#&(#,7%'#,"% )*0#*))(#*0% &*1%
,")%'-(N%-.%)*0#*))($2

-.).&('! *#0! *-*0"2%-! "#&%-)2"#(;%D*% )$+)5#&//7% #9+-(,&*,%
#**-4&,#-*%#*%$)4)(&/%5-//&<-(&,#4)$%#$%,")%5()&,#4)%6$)%-.%$,61)*,%5)*,)()1%
/)&(*#*0% 5-996*#,#)$8% -(% 5-"-(,$8% '"#5"% &()% N*-'*% ,-% +(-9-,)% <-,"%
&5&1)9#5%$655)$$%&*1%"#0")(%(),)*,#-*%(&,)$%.-(%C&,#4)%$,61)*,$%#*%F![>%
1)0())%+(-0(&9$2%\-"-(,$%&//-'%$,61)*,$%,-%9-4)%,"(-60"%,")#(%&5&1)9#5%



)*<*%%!-.,,*6.&*(%7"

Although Hawaii’s community colleges are not tribally controlled, they 
do enroll a signi"cant number of Native Hawaiians. The university Pre-
Engineering Education Collaborative focuses on the speci"c needs of this 
community.

Like their tribal college counterparts, the colleges serve students who 
lack con"dence in math and science and have few role models to follow. 
They face the added challenge of serving students who are scattered across 
a chain of islands. This has resulted in a unique programs that combines on-
line learning with on-campus summer research opportunities and a strong 
commitment to both academic and social support.

According John Rand, who is on the faculty at the University of Hawaii-
Kapiolani Community College and co-principal investigator of the Hawaii 
PEEC, most core courses, ranging from physics to basic circuit analysis, can 
be completed online. The list of available courses will grow until nearly all 
credits can be earned through distance education.

A widely acknowledged limitation of distance education is a lack of ac-
ademic support and social interaction, which are both important for the 
success of Native students pursing engineering degrees. In response, the 
university is also developing student cohorts that meet as a group that will 
meet each summer, beginning with the summer between high school and 
college. These programs allow students to also complete hands-on envi-
ronmental research, engage in robotics competitions, develop papers for 
presentation, and earn credit for lab classes that cannot be taught through 
distance education.

Innovation is also built into the planned modular instruction of Calculus 
I, which will allow students to move through this notoriously di$cult core 
course one unit at a time and with strong academic support.
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+(-0(&9%&$%&%0(-6+%&*1%)*5-6(&0)%9)9<)($%,-%/--N%,-%)&5"%-,")(%.-(%<-,"%
&5&1)9#5%&*1%)9-,#-*&/%$6++-(,2%!7+#5&//78% .&56/,7%&*1%5-//)0)%$,&..%&/$-%
+(-4#1)%&%(&*0)%-.%)*(#5"9)*,%&*1%$6++-(,%+(-0(&9$%.-(%5-"-(,%9)9<)($2
\-"-(,$% &()% )$+)5#&//7% #9+-(,&*,% #*% !")% E*#4)($#,7% -.% `&'&##Y$% K()Q

[*0#*))(#*0%[165&,#-*%\-//&<-(&,#4)8%'"#5"%$)(4)$%$,61)*,$%.(-9%96/,#+/)%
5-996*#,7% 5-//)0)% 5&9+6$)$% $5&,,)()1% &5(-$$% $)4)(&/% #$/&*1$2% ?*% ,"#$%
#*#,#&,#4)8%$,61)*,$%5-9+/),)%5-6($)'-(N%&,%,")#(%"-9)%5&9+6$%&*1%-*/#*)8%
<6,% &()% <(-60",% ,-0),")(% .-(% &% $)(#)$% -.% $699)(% )*(#5"9)*,% +(-0(&9$8%
&55-(1#*0%,-%\-QK(#*5#+&/%M#()5,-(%i-"*%L&*12
!")%5-"-(,%<)0#*$%,")%$699)(%<).-()%5-//)0)%'")*%)*,)(#*0%$,61)*,$%&()%

+(-4#1)1%&%4&(#),7%-.%#*,(-165,-(7%)*0#*))(#*0%)=+)(#)*5)$%&,%,")%E*#4)($#,7%
-.%`&'&##Y$%>&6#%5&9+6$8%'")()%,")%.-56$%#$%-*%)*4#(-*9)*,&/%()$)&(5"2%?*%
$6<$)X6)*,% $699)($8% 5-"-(,%9)9<)($% 0&,")(% &,% ,")% 6*#4)($#,7Y$%>&*-&%
5&9+6$%.-(%&*%#*,)*$#4)%/&<%)=+)(#)*5)8%'"#5"%#$%#9+-(,&*,%.-(%$,61)*,$%'"-%
&()%5-9+/),#*0%&%/&(0)%+)(5)*,&0)%-.%5-6($)$%,"(-60"%-*/#*)%$,6172%:),'))*%
$699)(%0&,")(#*0$8%$,61)*,$%$,&7%5-**)5,)1%,"(-60"%$-5#&/%*),'-(N#*02
D*-,")(%9-1)/% -.% 5-"-(,Q<&$)1% /)&(*#*0% #$%+(&5,#5)1%&,% ,")%\-//)0)%-.%

>)*-9#*))%C&,#-*8%'")()%$,61)*,$%&()%-..)()1%&*%6*+()5)1)*,)1%/)4)/%-.%
$6++-(,%.(-9%<-,"%+))($%&*1%.&56/,72%D19#$$#-*%#$%$)/)5,#4)%&*1%()X6#()$%
$,61)*,$%,-%5-99#,%,-% .6//% ,#9)%$,6172%?*%)=5"&*0)8% ,")%5-//)0)%+(-4#1)$%
$,61)*,$8%9-$,%-.%'"-9%&()%&16/,% /)&(*)($%'#,"%()$+-*$#<#/#,#)$% ,-% ,")#(%
.&9#/#)$8% '#,"% &% $,#+)*1% ,-% ")/+% -..$),% ,")% /-$$% -.% #*5-9)2% O#,"#*% ,"#$%
$)/)5,#4)%0(-6+%-.%/)&(*)($8%$,61)*,$%.-(0)%5/-$)%&*1%$6++-(,#4)%.(#)*1$"#+$%
,"&,%)*5-6(&0)%96,6&/%$6++-(,2% ?*%&11#,#-*8% ,")%5-//)0)%-..)($%+(-0(&9$%
&*1% +()$)*,&,#-*$% -*% ,-+#5$% (&*0#*0% .(-9% .&56/,7% ()$)&(5"% ,-% 5-//)0)%
$655)$$%$,(&,)0#)$2
!")$)% &*1% $#9#/&(% +(-0(&9$% &,% 9&#*$,()&9% #*$,#,6,#-*$% &5(-$$% ,")%

*&,#-*% "&4)% 1)9-*$,(&,)1% ,")#(% &<#/#,7% ,-% $,()*0,")*% $,61)*,% (),)*,#-*%
&*1% 5-9+/),#-*% (&,)$2%D% 5-"-(,Q<&$)1%)*0#*))(#*0%+(-0(&9%1)4)/-+)1%<7%
D(#I-*&%F,&,)%E*#4)($#,7% /)1% ,-% &*% #9+()$$#4)%VT%+)(5)*,% (),)*,#-*% (&,)%
.-(% $,61)*,$2% F#9#/&(/78% 1)4)/-+9)*,% -.% &% A5-996*#,7% /#4#*0j5-996*#,7%
/)&(*#*0B%+(-0(&9%&,%>-*,&*&%F,&,)%E*#4)($#,7%#*5()&$)1%(),)*,#-*%(&,)$%
.(-9%GGQTH%+)(5)*,%,-%&++(-=#9&,)/7%kH%+)(5)*,%&*1%#9+(-4)1%0(&1)%+-#*,%
&4)(&0)$2
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/,"=%6,"! ,"*&#%#$! '(&*("$%"';% !(#<&/% 5-//)0)% &()% &,,(&5,#*0% &%
0(-'#*0%*69<)(%-.%()5)*,%"#0"%$5"--/%0(&16&,)$2%`-')4)(8%9-$,%$,61)*,$%
&()%-/1)(%&*1%,")%9&J-(#,7%&()%+&()*,$2%?*%.&5,8%,")%A,7+#5&/B%,(#<&/%5-//)0)%
$,61)*,% #$% -.,)*% $&#1% ,-% <)% &% $#*0/)%9-,")(% #*% ")(% UHY$2%>-$,8% ,--8% "&4)%
/#9#,)1%P*&*5#&/% ()$-6(5)$% &*1% &()% ,")%P($,% #*% ,")#(% .&9#/#)$% ,-% +6($)% &%
5-//)0)%1)0())2
?,%#$%*-,%$6(+(#$#*08%,")().-()%,"&,%9&*7%$,61)*,$%.&5)%96/,#+/)%<&((#)($%

&$%,")7%'-(N%,-%5-9+/),)%&%1)0())2%>&*7%1(-+%-6,%-(%A$,-+%-6,B%'")*%&%5&(%
<()&N$%1-'*8%&%.&9#/7%9)9<)(%1#)$8%-(%,")7%.))/%,"&,%,")7%5&*Y,%N))+%6+%
'#,"%,")%+&5)%-.%&5&1)9#5%/#.)2
L)5-0*#I#*0%,"&,%$655)$$%#*%&%(#0-(-6$%+()Q)*0#*))(#*0%+(-0(&9%()X6#()$%

c)=#<#/#,78%$-9)%5-//)0)$%&()%&//-'#*0%$)/.Q+&5)1%#*$,(65,#-*%,"&,%1#4#1)$%5-()%
9&,"%5-6($)$%#*,-%$9&//)(8%9-()%9&*&0)&</)%/)&(*#*0%A9-16/)$2B%F,61)*,$%
X6#5N/7% 5-9+/),)% .&9#/#&(% 9&,)(#&/8% '"#/)% 9-4#*0% 9-()% $/-'/7% ,"(-60"%
5-*5)+,$% ,"&,%&()%6*.&9#/#&(%&*1%9-()%5"&//)*0#*02% ?,% #$%&/$-%+-$$#</)% ,-%
()+)&,%9-16/)$%'#,"-6,%"&4#*0%,-%()+)&,%)*,#()%5-6($)$2%?*%,"#$%&++(-&5"8%
&%,)9+-(&(7%+)($-*&/%$),<&5N%*))1%*-,%1)(&#/%+6($6#,%-.%&%+(-9#$#*0%5&())(2
!"#$% #$% ,")% &++(-&5"% ,&N)*% <7%`&'&##Y$% +()Q)*0#*))(#*0% 5-//&<-(&,#4)%

'"#5"%()5-0*#I)$%,"&,%,")%()X6#()1%\&/56/6$%?%5-6($)%#$%&%$,69</#*0%</-5N%
.-(%9&*7% $,61)*,$2%C-'%6*1)(% 1)4)/-+9)*,8% ,")% 5-//)0)%"-+)$% ,-% 5()&,)%
&*%&++(-&5"%,-%#*$,(65,#-*%,"&,%5-9<#*)$%$)/.%+&5)1%/)&(*#*0%'#,"%$,(-*0%
&5&1)9#5% $6++-(,2% A?,Y$% &% '&7% .-(% $,61)*,$% '"-% 1-*Y,% 1-% ')//% -*% -*)%
5-9+-*)*,%,-%$,#//%P*#$"%,")%5-6($)8B%$&#1%i-"*%L&*12

&","7*#(! ,"*&#%#$! "=+"&%"#-"';%D//% 5-//&<-(&,#4)$%<)/#)4)% #,%
#$%#9+-(,&*,%,-%)*0&0)%$,61)*,%#*,)()$,%#*%)*0#*))(#*0%<7%-..)(#*0%()/)4&*,%
&*1%()&/Q'-(/1%)*0#*))(#*0%)=+)(#)*5)$8%)4)*%16(#*0%,")%P($,%7)&(%-.%$,6172%
O"#/)% 5-()%9&,"% &*1% $5#)*5)% 5/&$$)$% &()% #9+-(,&*,8% 5-//)0)% /)&1)($% &/$-%
<)/#)4)%C&,#4)% $,61)*,$%*))1% ,-% /)&(*%)*0#*))(#*0%<7%1-#*0%)*0#*))(#*02%
!"#$%"&*1$Q-*%&++(-&5"%()#*.-(5)$%,")-(78%)*0&0)$%$,61)*,% #*,)()$,8%&*1%
$"-'$%"-'%)*0#*))(#*0%5&*%$,()*0,")*%,(#<&/%5-996*#,#)$2
!"#$% "&*1$Q-*% &++(-&5"% #$% ,")% .-6*1&,#-*% -.% 30/&/&% Z&N-,&% \-//)0)Y$%

+()Q)*0#*))(#*0%5-//&<-(&,#4)2%\-996*#,7%)*0&0)9)*,%#$%*-,%-*/7%4&/6)18%
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&55-(1#*0%,-%\"&(/)$%!#*&*,8%#,% #$%,")%")&(,%-.%,")%)*,#()%+()Q)*0#*))(#*0%
+(-0(&92% [4)*% 16(#*0% ,")% 1)4)/-+9)*,% -.% ,")% 1)0())% +(-0(&98% ,(#<&/%
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'-(N)1%'#,"% ,(#<&/% &0)*5#)$%&*1% /)&1)($% ,-%1)4)/-+%&% /#$,% -.% )*0#*))(#*0%
+(#-(#,#)$8B%")%$&#12%R(-9%,"#$%/#$,8%,")%5-//)0)%5()&,)$%()$)&(5"%+(-J)5,$%,"&,%
)*0&0)%$,61)*,$%)4)*%16(#*0%,")%P($,%7)&(%-.%$,6172
>&*7%-.%,")%*))1$%#1)*,#P)1%<7%,")$)%/)&1)($%&()%5/-$)/7%()/&,)1%,-%,")%'-(N%

-.%)*0#*))($2%AO&,)(%#$%&%<#0%5-*5)(*8B%!#*&*,%$&#12%`#0"%/)4)/$%-.%6(&*#69%
&*1% &($)*#5% #*% ()$)(4&,#-*% 0(-6*1'&,)(8% &/-*0% '#,"% "#0"% 5&*5)(% (&,)$8%
#*1#5&,)%,")%*))1%.-(%'&,)(%$-6(5)%+(-,)5,#-*2%\-996*#,7%/)&1)($%&/$-%'&*,%
,-%1)4)/-+%&/,)(*&,#4)%)*)(07%$-6(5)$%&*1%<),,)(%9&#*,&#*%,(#<&/%(-&1$%,"&,%
X6#5N/7%5(69</)%#*%,")%"&($"%5/#9&,)2%F,61)*,$8%'"-%&()%1))+/7%5-99#,,)1%
,-%$)(4#*0%,")#(%,(#<&/%*&,#-*8%5&*%()$)&(5"%,")$)%#$$6)$%)4)*%16(#*0%,")%P($,%
7)&(%-.%$,617%&*1%N*-'%,")7%&()%")/+#*0%,-%<6#/1#*0%$,(-*0)(%5-996*#,#)$2

2*5%#$!()"!(&*#'%(%.#;%E/,#9&,)/78%,")%0-&/%-.%)&5"%5-//&<-(&,#4)%
#$% ,-% $6++-(,% ,")% $9--,"% ,(&*$#,#-*% -.% C&,#4)% $,61)*,$% ,-% .-6(Q7)&(%
)*0#*))(#*0%1)0())%+(-0(&9$%&,%9&#*$,()&9%#*$,#,6,#-*$2%L)$)&(5"%$"-'$%
,"&,%,(#<&/%5-//)0)%$,61)*,$8%#*%0)*)(&/8%&()%9-()%/#N)/7%,-%5-9+/),)%&%.-6(Q
7)&(% 1)0())8% <6,% +()Q)*0#*))(#*0% $,61)*,$% $,#//% .&5)%9&*7%"6(1/)$%'")*%
,")7%P*1%,")9$)/4)$%#*%/&(0)%#*$,#,6,#-*$2
!")%P($,%+(#-(#,78%$&7%,(#<&/%5-//)0)%/)&1)($8%#$%,-%()&$$6()%$,61)*,$%,"&,%

,")% 5()1#,$% )&(*)1% #*% ,")% +()Q)*0#*))(#*0% +(-0(&9% '#//% <)% &55)+,)1% <7%
9&#*$,()&9%#*$,#,6,#-*$2%AD(,#56/&,#-*%#$%&%N)7%+&(,%-.%,")%5-//&<-(&,#-*8B%
&55-(1#*0%,-%L-<)(,%K#)(#8%&%+(-.)$$-(%-.%>)5"&*#5&/%[*0#*))(#*0%&,%C-(,"%
M&N-,&%F,&,)%E*#4)($#,7%'"-%'-(N$%5/-$)/7%'#,"%,")%,(#<&/%5-//)0)$2%Al-6%
5&*%-..)(% 5-6($)$% #*%9&,"%&*1%$5#)*5)%<6,% #.% ,")()% #$%*-,%&*%&(,#56/&,#-*%
&0())9)*,%#*%+/&5)8%,")%$,61)*,$%9#0",%"&4)%,-%()+)&,%,")%5-6($)2B%\/-$)%
5-//&<-(&,#-*%&9-*0%,'-Q7)&(%&*1%.-6(Q7)&(%+(-0(&9$%#*%,")%CFRQ.6*1)1%
5-//&<-(&,#4)$%&$$6()$%&$%$)&9/)$$%,(&*$.)(%-.%5()1#,$%.-(%$,61)*,$2
?*%&11#,#-*8%,")%+()Q)*0#*))(#*0%5-//&<-(&,#4)$%&//-'%6*+()5)1)*,)1%/)4)/%

-.%#*,)(&5,#-*%<),'))*%,'-Q7)&(%&*1%.-6(Q7)&(%#*$,#,6,#-*$2%?*%$-9)%5&$)$8%
9&#*$,()&9%.&56/,7%&()%)*0&0)1%,-%,)&5"%5-6($)$%&*1%9&N)%+()$)*,&,#-*$8%



North Dakota is home to numerous tribes, including the Assiniboine, 
Ojibwe, Lakota, Hidatsa, Mandan, and Arikara. Each has its own language, 
culture and ancestral land base. But leaders within the state’s "ve tribally 
controlled colleges share a common interest in strengthening math and 
science instruction and preparing students for STEM-related careers.

The challenges are enormous. Small, poor and geographically iso-
lated, these colleges struggle to meet all of the pressing needs faced by 
their communities. Most colleges serve a few hundred students and sup-
port a limited range of STEM courses taught by a dedicated but overex-
tended faculty. For example, the “number one” barrier faced by Ft. Berthold 
Community College in New Town, North Dakota “is "nding engineers to be 
on the faculty,” said Dr. Clarice Baker-Big Back, vice president of academics. 
Low salaries, lack of tenure, and isolation from urban areas limits the pool 
of available applicants.

In this setting, the pre-engineering collaborative is an opportunity to 
combine resources and build stronger relationships with mainstream uni-
versities in the state. Courses taught by faculty at one tribal college can be 
o#ered via distance learning technology to students at all other tribal col-
leges, e#ectively multiplying the size of the faculty and range of courses. 
And because of strong articulation agreements, students know that credits 
earned through the tribal colleges will be accepted by the mainstream uni-
versities. All this, combined with a strong cohort program and summer re-
search opportunities, provide both the academic support and enrichment 
opportunities that are typically found at much larger institutions.

In the end, students have the best both worlds. From the tribal college, 
students are given one-on-one support and a culturally-based curriculum. 
The collaborative, meanwhile, o#ers the full breadth and depth of a strong 
pre-engineering program. From both, the North Dakota tribal colleges 
hope to nurture a dedicated cadre of engineers ready to tackle the region’s 
many pressing social and economic needs.

“PEEC is critical to addressing the need for engineering in regard to ad-
dressing civil and technological infrastructure for all of the reservations 
involved in this collaborative,” explained Cankdeksa Cikana Academic Vice 
President Leander “Russ” McDonald, who also serves a principal inves-
tigator for the state’s pre-engineering collaborative. “Cankdeska Cikana 
Community College continues to believe that investment in student suc-
cess today will exponentially yield results for future generations.”

#.&()!0*5.(*!-.,,*6.&*(%7"
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Outcomes and Next Steps

R6*1)1% #*% /&,)% SH_H8% ,")% K()Q[*0#*))(#*0% [165&,#-*% #*#,#&,#4)% #$% $,#//%
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?*%5-996*#,#)$%'#,"-6,%&*7%C&,#4)%)*0#*))($8%)4)*%,'-%-(%,"())%0(&16&,)$%
'#//%9&N)%&%1#..)()*5)2% AO")*%7-6%+6,%&*%)*0#*))(% #*% ,-%&%+/&5)% ,"&,% #$%
*))1.6/8B%&(06)1%L)#$5"9&*8%A,")%X6&/#,7%-.%/#.)%5"&*0)$2B



<%'-.#'%#!-.,,*6.&*(%7"

At the College of Menominee Nation, engineering is a logical extension 
of an already strong STEM curriculum that fully rejects the argument that 
Indians “can’t do” math and don’t like science.

Like most tribal and community colleges, College of Menominee Nations 
enrolls students with limited math and science skills. According to Diana 
Morris, Dean of Letters and Science, 46 percent of entering students are se-
verely under-prepared in math and also lack exposure to science. “Students 
will often come in never having had a chemistry class,” she said.

Like all colleges, remediation is a priority, but the college recognizes that 
it is also stigmatizing. While remediation builds skills, it does not necessarily 
build con"dence. Students who see themselves as remedial learners don’t 
view themselves as high achieving scholars.

In response the college is working to not only provide missing skills but 
to also elevate expectations. Key to this mission is the development of a 
cohort-based programs that provide an unprecedented level of academic, 
social and even economic support to students pursing STEM-related de-
gree programs.

For example, the STEM Scholars program, open to students who achieve 
mid to high level scores in remediation labs, o#ers team-taught courses, 
social support, and a monthly stipend. “We want to deal with students ho-
listically,” said Morris. Results are impressive: This well established program 
has a 97 percent completion rate--a remarkable achievement for any col-
lege or university.

The college sees these cohorts as a model for the development of its 
new pre-engineering initiative. Admission will be selective, limited to a 
small cohort, and strengthened by close collaboration with its partnership 
with the University of Wisconsin-Madison and the University of Wisconsin-
Plattville. Students will interact with faculty from these institutions, who 
will teach some introductory courses at the tribal college.

And once students graduate with their engineering degrees, jobs will 
be ready for them on the reservation. A forest research station now under 
development will employ material scientists and other economic develop-
ment projects supported by the college will only strengthen the tribe’s well 
deserved reputation for entrepreneurship and its commitment to environ-
mental sustainability.








