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 The I nternat ional Technology Educat ion 

Associat ion (I TEA) in i ts Standards for Technological Literacy 
and Content for the Study of  Technology (2000) broadly defined 
technology as Òthe diverse col lect ion of processes and knowledge 
that  people use to extend human abi l i t ies and to sat isfy human 
wants and needsÓ (p. 2). I mpl ied in t his defini t ion is the concept  
that  technology educat ion is a constant ly changing and evolving 
discipl ine. Therefore there is a need for  teachers of technology 
educat ion to avoid stagnat ion and to stay abreast  of the latest  
technologies, including t hose deemed exper imental .  
 Along wi th up-to-t he-minute knowledge of their  field, 
technology educat ion teachers should possess t he abi l i t y to 
successful ly integrate exper imental  technologies into thei r  
classrooms and laborator ies. Technology educat ion t eachers must  
also be prepared to lead discussions about  how emerging 
technologies may affect  society, both posit ively and negat ively. 
I ndeed, ITEA goals requi re that  student s of technology 
understand t he impact  of technology on t he economy, on t he 
envi ronment , and on society (ITEA, 2000). Technology educat ion 
teachers may find discussions wit h students on these topics 
di fficul t  as the discussions wi l l  inevi t ably delve int o deep rooted 
socio-pol i t ical  bel iefs. However , t he issues raised by students are 
also those that  must be answered by societ y. Al though 
discussions of t he ramificat ions of exper imental  technologies are 
deemed impor tant  by t he ITEA, specifics are not  offered on how 
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such topics can be integrated into the curr iculum. This paper  
offers   some concrete ideas and   suggest ions for  incorporat ing 
discussions of exper imental  technologies in t he middle level  
technology educat ion classroom. 
 

Incorporating Technology in the Classroom 
Middle school technology educat ion programs across the 

United States run a gamut  from those t hat  have changed very 
l i t t le since the cur r iculum was known as industr ial  ar ts to t he 
very new and exper imental . Teaching exper imental  technologies 
and devi sing methods of incorporat ing them into t he classroom 
cur r iculum share the common requi rement  of a wel l  versed 
technology educat ion teacher. I t  i s less important  what  
exper imental  technology topic the technology educat ion teacher  
focuses on t han i t  is that  he or  she establ i shes a knowledge base 
on which students are able to comprehend t he processes involved 
in developing exper imental  technologies. I f the students fai l  to 
understand the processÑ its consequences and i ts benefi tsÑ it  is 
unl i kely t hey wi l l  appreciate the value of learning from 
exper imental  technologies. 

Certainly there are many technology educat ion teachers 
already incorporat ing ideas about  exper imental  t echnology in 
their  classrooms, just as cer tainly as t here are others who resist  
the idea. Those who are resistant  may view t he study of 
exper imental  technologies as point less since these technologies 
often disappear  or  become obsolete as newer, more improved 
technologies advance and replace them. However, progress is the 
nature of technology, and technology educat ion teachers should 
enl ighten their  students as to i ts ever  changing nature. The I TEA 
(2000) made this argument  when i t  asked teachers not  to focus on 
the outputs, but  rather  on t he processes of technology.  

I ntegrat ing a topic that  requi res cut t ing edge 
technological ski l ls wit h socio-pol i t i cal  ramifi cat ions might  not  be 
easy, but  i t  can be accomplished. A pr ime example of an 
exper imental  technology topic that  incorporates al l  of these ideas 
and can be readi ly presented in a middle level technology 
educat ion classroom is the use of innovat ive energy technologies, 
such as those used in hybr id vehicles. I t  is t rue that  whi le hybr id 
vehicles are no longer exper imental , t hey are cer tainly not  yet  t he 
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norm. As the technologies used in hybr ids evolve, t he technology 
educat ion teacher must  be wi l l ing to al ter  his or  her  lesson plan 
to incorporate other  new or  emerging technologies such as fuel  
cel ls, hydrogen vehicles, or  other  not -as-yet  foreseen technologies. 
Al l  the whi le the teacher must ensure t hat  the mater ial  presented 
is technical l y accurate as wel l  as relevant  to the economic, 
envi ronmental , and cultural  impact  of the technologies. 

The facts of hybr id vehicles are easily documented. The 
number of hybr id vehicles in the Uni ted States in 2010 is 
expected to be in the range of 500,000 to 3,500,000, depending on 
var ious factors and on which agency is conduct ing the survey 
(Recht in, 2005 a). The product ion is led by Toyota, which expects 
wor ldwide sales near 300,000 vehicles in 2006. As a percentage of 
the 16.9 mil l ion vehicles on the road, hybr ids are sti l l  a very smal l  
proport ion (Recht in, 2005 a).  

The technology educat ion teacher can show students how 
the numbers of hybr ids have grown since the int roduct ion of the 
fi rst hybr id, the Honda I nsight  (Amer ican Honda Motor  
Company, n.d.). I n the technology educat ion classroom the 
teacher  might  present  such stat i stics in pie or  bar  char t  form on a 
PowerPoint  presentat ion. Not  only is t his act ivi ty easily 
accomplished, i t  also lends i t sel f to interdiscipl inary study al igned 
with math classes. The technology educat ion teacher can fur ther  
interest  students by showing t hem pictures of the vehicles and 
i l lustrat ions of how hybr id engines operate. Should the teacher  
choose to delve fur t her  into exper imental  technologies, General  
Motors Corporat ion (n.d.) offers to teachers an onl ine resource 
that  explains in great  detai l  how the fuel cel ls work and how they 
can be used. These and many simi lar  resources make i t  easier  for  
technology educat ion teachers to stay aware of technologies as 
they emerge. I n the classroom, over  the course of a unit , such 
informat ion wi l l  take no more than a few minutes each day to 
integrate into the lesson.  

The example of hybr id vehicles also enables the teacher to 
apply the ITEA (2000) standards of informing the students of the 
impact  exper imental  technology has on the envi ronment , t he 
economy and society. The teacher can point  out  t hat  16.9 mil l ion 
vehicles are on the road (Recht in, 2005 a) in the United States, 
vi r t ual ly al l  of which use fossil  fuel  as their  pr imary source of 
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power. The teacher might  discuss wit h students the fact  t hat  
fossil  fuels represent  a fini te source of energy and show the 
students basic facts concerning the costs of and the pol lut ion 
generated by fossi l -fuel-powered vehicles. A resource for  this is 
www.fueleconomy.gov (Uni ted States Department  of Energy, 
Energy Efficiency, and Renewable Energy &  United States 
Envi ronmental Protect ions Agency, n.d.). This Web site gives the 
miles per  gal lon rat ing of cars in the Uni ted States, along wit h 
their  estimated operat ing cost  for  one year. After  a br ief overview, 
the technology educat ion teacher might  spend 10-15 minutes of 
classroom t ime to have students compare the fuel economy of two 
or  three cars and then ask groups of students to compare t he 
benefi ts and drawbacks of cer tain cars. Returning to the 
economical factors discussed ear l ier , t he teacher can demonstrate 
both the economical and envi ronmental advantage of technologies 
used in hybr id vehicles.  

To foster  cr i t i cal  thinking ski l l s among students the 
teacher  might  int roduce current  cont roversial  topics that  seem to 
pi t  technology against t he environment . After  present ing both 
sides of t he issues, t he teacher  can al low t he students a few 
minutes to summarize thei r  opinions on the wisdom of these uses 
of technology. Those students who bel ieve the technology is not  
used wisely should be encouraged to pose al ternat ive solut ions. 
By foster ing open discussion t he teacher  invi tes students to think 
cr i t i cal l y about  the ethical  burdens, t hat  the use of exper imental  
technologies  places upon humans as wel l  as on t he ent ire natural  
envi ronment . 

To address how technologies impact  cul tures and 
interact ions between cult ures, the technology educat ion teacher  
can int roduce histor ical  facts about  hybr id vehicles, their  or igin, 
and their  pr imary manufacturers (Recht in, 2005 b). The teacher  
should ask students to l ist reasons why this technology developed, 
and why i t  is more prevalent  in Japan than in the United States. 
By engaging students in this act ivi t y t he teacher is exposing t he 
students to the cr i t i cal  issues and values of an unfamil iar  cul ture.  

Teachers might  fur ther  engage students in discussions of 
the role t hat  technology plays in issues between societ ies by 
dispersing fact s about  Uni ted States oi l  consumpt ion. From 1973 
to 2003 the average cost of a gal lon of gasol ine has r i sen from 
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$.039 to $1.59 (United States Energy I nformat ion Administrat ion 
[EIA], 2003). Also dur ing this t ime the dol lar  value of imported 
crude oi l  enter ing t he United States has r isen from 5 bi l l ion 
dol lars to over  46 bi l l ion dol lars, the major i t y (just under 50%) of 
that  coming from OPEC nat ions (EIA). These facts about  t he 
usage of fini te resources lend themselves to pol i t ical  discussions. 
Certainly this last point  is a very content ious issue, but  the 
teacher  has the responsibi l i ty (I TEA, 2000) to make students 
aware of how technologies affect  cul t ural  relat ions. Whi le 
cont roversial , such discussions present  an opportuni ty for  
student s to consider  and discuss opt ions concerning exper imental  
technology, such as when a specifi c technology wi l l  they become 
economical l y vi able, and what  other  socio-pol i t ical  factors may aid 
or  hinder i t s development . As long as the technology educat ion 
teacher remains neut ral  and al lows students to discuss t heir  
opinions in an open, respect ful  format , such discussions can be a 
thought  provoking and val id par t  of t he lesson. 

The hybr id vehicle is just  one example of an exper imental  
technology topic that  can be presented in t he middle level  
classroom. There are any number of exper imental  technologies 
that  requi re the same economical , envi ronmental , and cultural  
cost/benefi t  analysis, any of which might  be added to a technology 
educat ion lesson wit h minimal addit ional work required from the 
teacher . By br inging these topics to the classroom, the teacher  
demonst rates to the students that  technologies now deemed 
exper imental  may in t ime affect  a profound change in wor ld 
pol i t ics and the wor ld economy. I n spite ofÑ and perhaps because 
ofÑ differ ing personal opinions, through these discussions 
students become more aware of the wor ld around them as they 
become aware of both t he posit ive and negat ive consequences t hat  
exper imental  technologies present . I t  is possible that  through 
such discussions a student  whose interest i s peaked might  pursue 
fur ther  study of the exper imental  technology involved. Even t hose 
students who do not  pursue fur ther  studies of technology have 
become, at  least at  t he basic level , bet ter  informed consumers and 
have been encouraged to think cr i t i cal l y on a given topic, both of 
which are goals set  for t h by the I TEA (2000). 
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Incorporating Technology in the Laboratory 
Technology educat ion is a discipl ine that  necessar i l y 

incorporates theoret ical  as wel l  as appl ied knowledge, and t he 
teaching of any exper imental  technology topic at  any level must 
engage students both in t he classroom and in the laboratory. I n 
addit ion to researching and discussing exper imental  technologies 
in the classroom, i t  i s imperat ive t hat  students have the 
opportunit y to sol idi fy these topics in the laboratory. The I TEA 
(2000) noted, Òrecent  research on learning finds that  many 
students learn best  in exper imental  ways Ð by doing, rather  than 
only be seeing or  hear ing Ð and the study of technology 
emphasizes and capit al izes on such act ive learningÓ (p. 5). Given 
this fact , incorporat ing exper imental  technologies into the middle 
level cur r iculum should ext end beyond t he classroom and into t he 
hands-on exper ience of t he laboratory.  

The study of exper imental  technologies, such as the 
investigat ion of hybr id cars, is easi ly integrated into the 
classroom curr iculum, but  is i t  possible to demonstrate the use of 
such technologies in the laboratory?  Exact  dupl icat ion may not  
be possible, but  i t  can be simulated. For  example, Pitsco 
I ncorporated (2004), in i ts Ideas and Solutions 2004 Big Book, 
offers numerous ki ts that  ut i l ize exper imental  technologies such 
as photovoltaic solar  panels and fuel cel l s. With lab mater ials 
consist ing of a balsa wood base, wheels, axles, a photovoltaic cel l , 
a smal l  elect r ic motor , bat tery, wir ing, and a photot ransistor , the 
middle level technology educat ion teacher can create a laboratory 
act ivi ty t hat  al lows students to brainstorm, design, and 
ul t imately bui ld and test a scale model car  capable of running off 
the photovol taic cel l  in the sunl ight , but  then switching to bat tery 
power in the dark. Such an act ivi ty al lows students t o ut i l ize vi tal  
technical and problem solving ski l ls whi le i t  also demonst rates 
laboratory appl icat ions of classroom discussions. The Project  Lead 
The Way (PLTW) Gateway to Technology (GTT) program offers 
other  suggestions for  topics appropr iate for  middle level  
technology educat ion classrooms and laborator ies. For  example, 
one of the core areas of t he GTT program is t he ÒMagic of 
Elect rons.Ó  This unit  includes such topics as input  devi ces and 
cir cui t  logic (PLTW, n.d. b), and t he act ivi t ies descr ibed meet  
many, i f  not  al l , of the ITEA standards. 
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Drawing on t he appl ied side of exper imental  technologies 
begins to involve a higher level of technical ski l l  and may lead 
students to investigat ions beyond the middle level set t ing, most 
l ikely in high schools and beyond. High schools have the abi l i t y to 
offer  more focused classes, such as Project  Lead The Way (PLTW) 
classes, which are directed specifical ly at  emerging technologies. 
The goal of PLTW is to educate the future technicians and 
engineers of t he Uni ted States. I n fact , PLTW has, in t he 
planning stages, a class ent i t led Energy and Envi ronment  
(PLTW, n.d. a). I n a class such as t his i t  would be possible for  
student s to develop technical knowledge and ski l l  concerning 
many exper imental  energy sources. Students can develop their  
creat ive and problem solving ski l ls as they brainstorm thei r  own 
solut ions to potent ial  future energy problems. A unit  simi lar  to 
the one descr ibed above, in which students research and bui ld 
hybr id cars, could be readi ly integrated into a PLTW program. 

 
Conclusion 

Technology educat ion students should be aware of 
exper imental  technologies. They should understand the 
ramificat ions of i tems such as hybr id vehicles, photovoltaic solar  
panels, biomet r ics, nanotechnology, biological engineer ing, and 
hydrogen vehicles. Nonetheless, the focus of the middle level  
technology classroom should not  be on any specific exper imental  
technology. I nstead the focus should be on prepar ing students to 
think in a logical manner , comprehend t he needs of society, solve 
problems (even those which may not  exi st at  the current  t ime), 
consider  what  technological ski l ls societ y must develop in order  to 
solve those problems, and understand how to use technology 
ethical ly. By ful ly engaging students in t he use of exper imental  
technologies at  t he middle level , technology educat ion teachers 
make students act ive stakeholders in exper imental  technologies. 
Perhaps the I TEA (2000) offers t he best advi ce to teachers as they 
begin the t ask of implement ing t he teaching of exper imental  
technologies in thei r  classroom and laborator ies: 

Because technology is so fluid, teachers of technology tend 
to spend less t ime on specifi c detai ls and more on concepts 
and pr inciples. The goal is to produce students wit h more 
conceptual understanding of technology and i ts place in 
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society, who can thus grasp and evaluate new bits of 
technology that  t hey might  never  have seen before. (p. 4) 
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