Standard 5—Technology

-« on technology-

Context
Elementary

This is 5th grade work where the
Technology students in teams, were asked to
design a model of a multi-functional
freestanding playground structure
for kindergarten children to use.

Student Today we made our zipline. This by far was the hard-
Work est thing so far. First we couldn’t cut the wire. But our
teacher cut it off. Second of all the poles were cut
Sam P le unevenly. Then the wood was splintery and we had no

sandpaper. But the wire was the hardest. Since the wire
is so thin it was hard to glue it down on the pole. With
the glue gun. Since the glue gun’s glue is hot you could-
n't press the wire down because your finger is wider
than the wire. Than finally after we got the wires finally
on | realized that I forgot to put the paper clip on.
Because of this | had to repeat the whole method over
again. This was HARD!

Our construction period was long and tough. We had a
serious problem with supplies. But we got just enough
to build our design. Most of the wood we worked with
was from scraps of other cut wood. | thought the first
part of building was the funnest, because the second
part was extremely hard cause of the monkey bars.

Then probably the hardest one of them all, the blue-
prints. They had to be drawings in exact scale. It was
torture to measure almost every possible thing to mea-
sure on our playground, but | had to do it, and | did.
Plus, since my dad's an architect, | had the perfect pro-
gram to do it with. So | also drew it in 3-D. In an iso-
metric view. And I'm proud of what | did. And I'm glad
it's over with because it was such a hard task to com-
plete. In my final presentation, | had two elevations, a
plan view, and two isometric views. The program | did it
in was called MiniCad. CAD stands for computer assist-
ed design. It's a program for architects. But | used it for
my needs.
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Lets start with the Bill of Materials. It was sort of
like a bill. You had to determine what certain parts
of your project would be, like if you had a long pole,
you might make that out of 2x4s, and we have this
catalog from Pergament that would tell you how
much 2x4s cost. You also had to pay for labor. If you
were going to do it on the computer, you would use a
spreadsheet. Our Bill of Materials also included
98 some graph information for some extra good grades.
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Performance Indicators and Commentary

Students explore, use, and process a variety of

materials and energy sources to design and

construct things.

= The playground model is well constructed and
colorfully painted. Common materials
(cardboard, wire, balsa wood, plywood, sand,
and paint) were used. Students tested joint
strength, however, erroneously reported
breaking point in pounds, rather than
grams.

Students develop basic skill in the use of

hand tools.

= Hand tools such as glue guns and paint
brushes were used, however, there is no
evidence students used a range of tools in
this endeavor. One is led to believe materials
were precut for them. Availability of addition-
al hand tools might have enabled students to
be more creative and adept in construction.

Students use simple manufacturing processes (e.g., assembly,

multiple stages of production, quality control, etc.) to produce a

product.

= Students primarily used gluing techniques to assemble the
model. References were made (in the bill) to materials

This joint represents the joint
on the monkey bars.

This joint can hold 1000 1bs. before snapping.
This joint represents the joint for the monkey bars

This joint can hold 4X) |bs.
Befor snapping.

beyond those used, but no indication was given as to
how students would have assembled the real play-
ground equipment which included 3” diameter steel
poles, and 2.5’ diameter plastic tubes.

Students use the computer as a tool for generating and

drawing ideas.

= A CAD program was used to draw orthographic and iso-
metric views of the playground. Drawings were well done
and clearly descriptive of the various types of equipment,
but would have been enhanced by dimensions, particularly
in the orthorgaphic drawing. This omission was recognized
by a team member in the final evaluation.

Students identify technological developments that have
significantly accelerated human progress.
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Context

Standard 5—Technology

Intermediate

Technology

Student
Work
Sample

100

This is an example of work from
middle school technology students
who decided to produce an item for
sale to classmates as a class project.
The chosen product was a clock with
a quartz movement which was mass
produced in the technology lab.

Performance Indicators and Commentary

Students choose and use resources for a particular purpose
based upon an analysis and understanding of their properties,
costs, availability, and environmental impact.

« Students chose a variety of woods, assessed their costs, and
determined which combinations of wood would be best liked.
No evidence was provided that students considered other
materials, nor was there any explanation as to why the
particular wood types were chosen.
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Figure 4: Sketches of Sanding Jig.
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Figure 1: Finished Clocks. Figure 5: Finished Sanding Jig With

Students use a variety of hand tools and machines to change  Clock Pieces Clamped in Place.

materials into new forms through forming, separating, and

combining processes, and processes which cause internal change to occur.

= A layout of the technology lab illustrates the wide range of tools and machines used. These include drawing
tools, sawing and drilling machines, soldering tools, shaping tools, and sanders. A high level of mechanical
knowledge was evidenced in construction of the clamping device and other sub-assemblies of the sanding jig.
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Black Cherry Base 25 w@ T o3n
Black Walnut Base 25 4.13
Red Oak Base 25 3.09
Hard "Rock"” Maple Base 25 3.28
Butternut Base 25 3.99
Black Cherry Triangle 25 9.17
Black Walnut Triangle 25 10.22
Red Oak Triangle 25 7.64
Hard "Rock" Maple Triangle 25 8.11
Butternut Triangle 25 9.87
Black Cherry Triangle 25 1.56
Black Walnut ponuts 50 1.74
Red Oak Donuts 50 1.3
Hard "Rock” Maple Donuts 50 1.38
Butternut Donuts 50 1.68

clocks 25 $40.00
Sandpaper(belt) 1 7.95
Sandpaper(palm) 10
Stain(Danish 0il) 1 qt. clear 5.89
Stain(Danish 0il) 1qt. black 5.89
fasteners 50 $1.35
adhesive disk 1 $5.20

Performance Indicators and Commentary

Students combine manufacturing processes with other technological

processes to produce, market and distribute a product.

= The laboratory diagram shows how students determined the
sequence of operations and plotted the production flow for each
component of the clock. Drawing, computer-based information pro-
cessing, and graphic design processes were integrated into this
project.

Students process energy into other forms and information into

more meaningful information.

= Information processing is evident in computer-generated
charts and tables, technical drawings, and the
advertisements.

Students manage time and financial resources in a technological project.

= Students developed a price list for materials, and kept a daily log of
accomplishments.

Students assume leadership

responsibilities within a structured

group activity.

= Students organized into project work
teams (marketing, production,
administration, and finance). They
kept track of each others progress
and provided critical feedback.

Students identify needs and

opportunities for technical solutions

from an investigation of situations of

general or social interest.(From

Standard One)

= Students determined, through a
marketing survey, that a clock
would sell well to classmates, and
that both a digital face, and one
with hands would be saleable.
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Students develop plans, including drawings with
measurements and details of construction, and accurately

Student Survey Questions

1. Do you think people of your age
would buy this clock?

2. When would be a good time to
sell these clocks?

3. What colors do you like these
clocks in?

4. How much should they be sold
for?

5. Would you like to see digital
faces or the kind with hands?

6. Would you buy this clock for
yourself or for someone else?
Who?

Figure 6: Survey Results
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Figure 7: Advertising ldeas
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construct a model of the solution, exhibiting a degree of

craftsmanship. (From Standard One)

= Drawings were developed, but did not include construction
details or dimensions. Finished products were functional,
attractive, and of commercial quality. A jig was designed
and built to hold the housing for the clock face while it was
being sanded. This triangular part with beveled edges
required complex conceptualization and superior drawing
and construction skills to implement.

Marketing Dept.—

Your group has a problem with cooperation, | believe.
If I'mwrong, let me know. | need to know everything
that is going on in your group. Your log was fine, but |
need to have it handed in with the paper in the folder. |
need your leader, Nora, to come & talk to me about
your group. Thank you.
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Performance Indicators and Commentary
Students describe and model methods (including
computer-based methods) to control system processes
and monitor system outputs.
= The model was computer controlled, using an interface

with 10 inputs and 5 outputs. Operation of the photo sensor
was clearly understood as a feedback control mechanism,
and was used to monitor the size of the passing blocks.

Students develop and use computer-based scheduling

and project tracking tools, such as flow charts and

graphs.

= A flow chart was designed and used as a management tool to
monitor system performance.

Students develop work schedules and working plans
which include optimal use and cost of materials,
processes, time, and expertise; accurately construct a
model of the solution, incorporating developmental
_modifications while working to a high degree of
quality (craftsmanship).(From Standard One,
Engineering Design)
= Critical analysis has been made of each design; individual
improvements were suggested, tried, revised, and tested. The
solution evolved through many developmental modifications. The
working model was well built and the students demonstrated
great tenacity while working on this complicated multi-faceted

problem.
Students understand basic computer architecture and height of kiock
describe the function of computer subsystems and registers on sensor
peripheral devices. lock continues on
< References to various operating systems, wiring the e mideas
interface, and the connection to the computer and to =

sensors and mechanical devices makes clear that students /ﬁ

have developed a high level of computer system expertise. it

- \r‘ﬂ /} ) b ‘r
Students develop an understanding of computer \ i
programming and attain some facility in writing computer :
programs. ‘
= Programming was extensive. Students wrote pages of code
to control and monitor the system’s operation. HAE ©AIL et dn the ecuot
Programming Code Wiring Dlagram for Interfa

int project1l::mel{)

/% Main Contrel 1oop ;
Actually determines the block size and controls to which bin the b
~oes; Xeeps track of which trucks have which blocks and vhich truc)

n eazh bay */ I

( i

/% Stack varisbles */ |

int  done = 1, // Main contkol lecp done (quit prog
blockpiaced, /7 Block vam placed already? !
setcountd, 7/ Set open counter to 07 B
blockdone, // Dmtermines whather block is done}
count, // Number of opens in smnsor B
tsum, // Temporary sum
smallestavaii; // Smaliast available space
long lasttimer, // Saved timer information
startblocktimer; // Block start timee information
unsigned char tetr, // Truex counter
bayctr, 7/ Bay counter
inbay, // Block eventually placed in bay ?
“capline,  // Truck capacity line
blockelr; // Block size counter
unsigned capacitytruck(4]: // Capacity of a particular truck
char tempstr([50]; // Temporary string

/* A modification was addad here wvhich would spavn to TRUCKING EXI -
neglected to bring the latest copy of the source code home to p
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