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, from computer science to digital art and communication, to

of the science of digital media of various perspec-
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to explain abstract scientific concepts
Examples: pegboard to explain resolution;

eye signals to explain how information can be encoded in binary notations
monitoring a puppy’s growth to explain sampling and quantization
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CS Module:
Octree algorithm for indexed color

Art Module:

Use of Pegboard to Explain Resolution
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Materials that students have found most helpful:
tutorials
Use of tangible and concrete
End-of-chapter

associated with the interactive tutorials

Develop strategies to help students learn to

Methods of Assessment
Pre- and post-tests are of limited usefulness.

and video-
taping of students working in groups are found to give
most useful information on how students apply the mate-
rials to solve problems

as a useful learning tool by the
students to the key terms and concepts

P ILOT "T ESTING S ITES included 4-year universities, community colleges, high

schools, digital art classes, computer science classes, digital media programs. In general, the pre- and post-
test results indicated that the students who used the materials were successful in learning that content.

Example quotes of student feedbacks that support some of the findings and guided the revision of the materials:

The illustrated examples, as well as the interactive tutorials, were
extremely beneficial. I particularly liked the Review Questions at
the end - my brain more efficiently processed the information that I
read and stored it in my memory as I completed each question.

Tenjoy to interactive lesson becasue it gives me the ability to use the subject matter and
concepts in practice; a very helpful visual guide for memory retention.”

Treally enjoyed reading the chapter, because I have always felt somewhat clue-
less as to the vocabulary used in talking about computers, and now I feel a little
more comfortable. I felt this was a helpful introduction and now I'm curious to
learn more about how a computer works and I'm more confident about my abil-
ity to understand this sort of technical information. "The demo involving convert-
ing from decimal to binary was useful. "The other demos were not particularly
helpful in increasing my understanding of the subject matter.”

understand the subject a
little better. I have been

eigiztfli if:]if ;;’?I o amples that were there were very helpful for un-
with digital imaging on
the computer.”

"My students mentioned that they would
recognize an obviously complex topic, but

Overall it has helped me "..Especially when it came to the bit/byte/binary that the worksheets occasionally only allowed

stuff. There was so much of it, and I didn't see how — them to work with trivial cases (or only com-
knowing the binary system has much to do with plex cases). They wanted to see a more in
making graphics. But other than that the ex- depth transition from trivial cases to complex
cases. They also reasoned that the number of
questions on a worksheet topic should be
inversely proportional to the complexity.
That is, give a few more questions on trivial to
moderate cases and culminate with one or
two complex comprehensive questions.”

derstanding the concepts more.”

"I liked the indepth examples to make the concepts seem less
confusing. "The tutorials also helped for understanding a lot
better.”

STEM CONCEPTS & PRINCIPLES INTRODUCED IN THE CURRICULUMincludesampling,quantization,resolution,bitdepth,

binary notation, color models, aliasing, human perception of depth, relativity of color and value, compression algorithms (JPEG, MPEG, LZW, Huffman encoding), discrete cosine transform in JPEG compression,
dithering, histograms, curves and vector graphics, Octree algorithm for indexed color, resampling, convolution, sound wave, MIDI, non-linear companding and p-Law encoding, Fourier transform in audio, math-
ematical modeling of audio filters, animation basics, computer programming fundamentals, multimedia authoring, HTML, CSS, DHTML.

This material is based on work supported by the National Science Foundation under Grant Numbers DUE-0127280 and DUE-0340969.



