
1/96 2 - 3 6 2  E L E C T R O N I C  L O G I C S  &  C R E A T I V E  P R A C T I C E ,  M A L L E A  &  Z A C H A R I A S ,  F A L L  2 0 2 2

Electronic Logics && Creative Practice 
investigates the fundamentals of electronic 
computation as metaphors for art  and interaction. 
Students explore technology through a creative 
lens,  as conceptual  and physical  material  to 
be manipulated and synthesized,  by examining 
the basis of  digital  computation alongside 
contemporary and new media art  practices.  There 
are two main units:  Gates (the logical  bui lding 
blocks of computers)  and Flow (ways in which 
signals "f low" through physical  and electronic 
systems).  These themes are addressed through 
lecture,  readings,  and the creation of individual 
and col laborative works.  Throughout the semester 
students complete a series of quick thematic 
exercises and two larger-scale projects;  these 
works are reviewed through meetings,  group 
crit ique,  and documentation.  Our toolbox includes 
7400-series logic chips,  the Arduino electronics 
platform, software,  wood, laser cut acryl ic ,  found 
objects,  props,  projections,  and glue.  We address 
technical  engineering subjects alongside new 
media art  practices.  Students deepen conceptual 
ski l ls  while increasing the scale and ambit ion of 
creative output. 

 
C O U R S E  R E Q U I R E M E N T S 
+  Attendance is  required. Part ic ipation in 
workshops,  discussions and crit iques are a 
valuable part of  the learning experience. 
 
 +  Guest lecturers /  v is it ing art ists are an 
important aspect of this course,  therefore those 
visits wi l l  be t imed to take place during our 
regular meeting sessions and attendance wil l  be 
taken. Notify us ahead of t ime if  you know you 
have scheduling confl icts. 
 
+   Completion of projects demonstrating ski l l , 

creativity,  and inventive problem-solving is 
expected. 
 
+   Readings wil l  be assigned and serve as 
background for assignments and discussions. 
Readings wil l  be avai lable as PDFs on Canvas. 
 
+   You are required to part ic ipate in homework 
exercises and investigations,  meant to expand 
your ski l l -set.  Many of these wil l  be a completion 
grade and wil l  be discussed in class. 
 
+   Conduct yourself  professional ly in t ime 
management and in communication with us, 
v is it ing crit ics,  and peers. 

 
I N T E N D E D  L E A R N I N G  O U T C O M E S

+   Develop projects that expand on technical  and 
conceptual  ski l ls :

•  Ef fec t i ve l y draw upon a range of fabr icat ion 
sk i l l s ,  and seek t ra in ing and resources 
where needed in order to success ful l y br ing 
concept s into three - dimensional  form.

• Produce projects in which ideas,  act ions,  and 
materials are effect ively synthesized,  and 
contribute to an evolving body of work that 
advances your practice and personal vis ion.

•  Intentional ly display /  place your work 
to effect ively emphasize its  function, 
interactivity,  appearance,  and/or conceptual 
meaning,  ut i l iz ing the properties of space, 
s ite,  and context.

•  Bui ld interactive projects which respond to 
or are driven by your creative practice in 
relat ion to basic ideas in computer science, 
electr ical  engineering,  and digital  logic. 

+  Situate your work  in the appropriate historical 
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and contemporary context.  Research,  fol low your 
inspiration,  and do not be afraid to try new paths 
in your practice.

 
+  Further develop your chops for thoughtful 
conceptual iz ing,  making,  and discussing  
electronic logic and other technical  paradigms in 
relat ionship to art  and your creative practice.

 
+  Be open to voice your ideas and thoughts and 
to contribute to group discussions.  Respect for 
others'  feel ings,  bel iefs and values are essential  to 
the success of the class,  so please be considerate 
of your classmates'  different backgrounds and 
experiences as you perform and discuss various 
points of view. This course should be a safe space 
in which various perspectives are considered and 
discussed. Uncomfortable is  okay when taking 
r isks.  We aim to create spaces of trust and respect 
to al low for r isk.  I t  is  important for each student 
to set l imits verbal ly and at any point during the 
process;  please bring concerns to the group and/
or professors.  You are expected to be accountable 
for yourself  and each other.

 
+  Effectively document work to communicate 
its  physical  presence and experiential  qual it ies 
to an audience who may not have the benefit  of 
experiencing it  f irsthand.

 
M A J O R  P R O J E C T S

The two major units  of  the course  are Gates and 
Flow.  Units are animated by a major underlying 
concept drawn from electr ical  or computer 
engineering,  complimented by creative practices 
and art .  There wil l  be technical  homeworks and 
smaller orienting assignments designed to help 
you learn the relevant underlying theory and 
practice.

 
The major assignments ask students to respond 
with an original ly fabricated interactive piece to a 
prompt.  To brief ly expl icate each of the themes:

•  Gates  refers to the digital  logic "gates" that 
are ubiquitous in computers,  microcontrol lers, 
and programmable electronics.  Taken 
individual ly ,  a gate is  an electronic 
implementation of a Boolean (mathematical) 
rule that describes a precisely defined 
relat ionship between inputs and outputs. 

The projects in this section expl ic it ly  employ 
logic gates in the service of decisionmaking 
machines,  computing devices,  or other devices 
with mult iple inputs from the world.

•  Flow refers to the many ways in which 
impulses,  waves,  information,  and signals 
"f low" through physical  and electronic 
systems. Not moving instantaneously 
(although sometimes very quickly) ,  impulses 
can take many different forms. Projects in 
this unit  focus on creating a transduction 
(form-changing) f low in which a signal  travels 
through mult iple different media. 

G R A D I N G

Grades are determined by the completion of 
projects in class,  as wel l  as research and work 
completed outside of c lass.  The evaluation of 
creative work—especial ly  emerging forms—is 
notoriously dif f icult  and necessari ly  hol ist ic , 
making specif ic  grading rubrics dif f icult  to develop. 
Nevertheless,  the fol lowing questions wil l  guide 
the instructors in assigning grades.

•  CONTEXT: How well  can the student art iculate 
the project 's  inpiration,  themes,  and larger 
framework alongside theoretical/engineering 
foundations as evidenced by the presentation, 
creative work,  and written project statement?

• THEME: Does the project respond to the 
animating ideas of the unit?

•   FORM + FUNCTION: How well  do the project ’s 
media,  material ,  and execution reinforce its 
content?

• FABRICATION: Does the level  of  f inish or craft 
ref lect  intentional ity and reinforce the form 
and content?

Each project wi l l  receive a numerical  grade in 
addit ion to verbal  cr it ique in class.  Students are 
encouraged to contact the instructors at  any t ime 
to learn how they are doing.  Grades are recorded 
and communicated through the course Canvas 
site.

G R A D I N G  S C H E M E

You wil l  work on mult iple act ivit ies in this c lass. 
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+  Partic ipation ( 1 0 % )

+  Homework & technical  exercises ( 1 5 % )

+  Project No. 1 ( 3 0 % )

+  Project No. 2 ( 3 0 % )

+  Project Elaboration ( 1 5 % )

Projects general ly have three grade 
components:  the  process,  the  product ,  and 
documentation.  Projects are graded based on 
their  state at the t ime they are due,  i .e.  the day 
of the in-class or out-of-class exhibit ion and/or 
crit ique.

A  –  Excel lent /  outstanding effort  above and  
       beyond the requirements 

      ≥90%  

B  –   Good /  above average achievement

      <90%  and ≥80%

C  –   Satisfactory /  average work

      <80%  and ≥70%

D  –   Passing /  below average performance

      <70%  and ≥60%

R  –   Fai l ing to meet the lowest passing standard

      <60% 

S K E T C H B O O K S

Please bring a sketchbook to class.  Sketchbook 
pages can be used as documentation of the 
genesis or development of a thought pertaining 
to a project (and are a welcome addit ion to 
your process documentation – hint hint) .

P R O J E C T S  &  C O L L A B O R A T I O N

All  IDeATe courses purposeful ly attract students 
from a wide discipl inary range,  including art , 
design,  engineering,  architecture,  computer 
science,  business,  science,  and more.

There wil l  be the option to make some projects 
in the course col laboratively.  The expectation 
is  that group members wil l  honestly str ive to 
work together on their  projects and wil l  r ise 
or fal l  together.  I t  is  important to understand 
that identifying complimentary strengths 
and weaknesses early on wil l  help your team 

succeed. Al l  members of a group wil l  receive 
the same grade for a project except in unusual 
c ircumstances.

Class time is precious—we’ve got only 6 hours 
a week,  about 78 hours over the course of the 
semester.  Because of this,  we have some clear 
expectations for ourselves and for you:

•  We wil l  get to c lass early and ready to go . 
Dur ing c lass t ime, we ’ l l  focus exc lus i ve l y on 
our cour se.

•  We ’ l l  use c lass t ime as ef fec tively as we 
can: for ins t ance,  i f  the whole group does 
not need to be invol ved in a d iscussion , 
we ’ l l  t r y to br ing onl y the needed group 
together.

•  You ’ l l  also use c lass t ime careful ly ;  you 
w i l l  come on t ime and read y to learn.  I f 
you ’re la te ,  p lease enter quiet l y and speak 
w i th us af ter c lass .

•  You ’ l l  use c lass t ime to focus on the 
c lass ,  and not the fun th ings happening 
ins ide your phone or out on the internet .

C L A S S

Please do not record class without obtaining 
prior written permission from us.  I f  you have 
special  dispensation via the Off ice of Disabi l i ty 
Resources to record as an accommodation,  then 
of course,  i t  is  permissible.

A B S E N C E

You are expected to attend class,  and to 
arrive on time. Past experience has repeatedly 
shown that higher attendance correlates with 
greater success in the class,  so it ’s  in your 
best interest to come to class!   Any unexcused 
absences beyond your 2nd wil l  result  in a third 
of a letter grade (3 point)  deduction from your 
f inal  course grade. 

I f  you’re feel ing i l l ,  please email  us advis ing of 
the c ircumstance as early  as possible and focus 
on taking care of  yourself .  You wil l  never be 
penal ized for missing class for a health-related 
reason. Seek medical  care as needed, and rest 
up so you can regain your health and return to 
ful l  part ic ipation.
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C O M M U N I C A T I O N

We are happy to answer your questions,  discuss 
your work,  or respond to your concerns.  Please 
come to lab hours,  make an appointment,  or 
ask questions via email .  Email  is  the easiest way 
to reach us.  We wil l  try to respond to you within 
12 hours during weekdays,  and 24 hours over 
weekends.

P H O N E S

While we’re in class,  please don’t  use your 
phone for non-class purposes.  I f  you need to 
use your phone to contact others,  just step 
out into the hal lway.  I f  you’re using your 
phone to look up information/resources/etc. 
for c lass,  that ’s  fine and there’s no need to 
take special  steps to remove yourself  from 
the physical/virtual  c lassroom. That being 
said,  i f  we observe you using your phone in 
a non-academic way,  we’ l l  ask you to stop. I f 
i t  continues to be a distraction,  we' l l  ask you 
to give it  to us so we can put i t  in the phone 
basket at  the front of the room; you’re welcome 
to get i t  at  the end of c lass.

While we’re in class,  please don’t  use your 
computer for random internett ing,  social 
mediation,  or any other use that isn’t  pert inent 
to class.  You’ve got the whole rest of  your l i fe 
to TweetGram awesome memes and #tags.  

The use of distracting technology is  obviously 
deleterious to the student who’s choosing to 
use it ,  but research has shown that i t ’s  also 
harmful to other students who are merely 
sitt ing near the distracted student.  Please do 
your best to focus on class during class.

A C A D E M I C  I N T E G R I T Y

In this c lass you are not expected to write 
every l ine of your own code or come up with 
al l  of  your own electronics ideas.  We grateful ly 
stand on the shoulders of giants and regular-
sized heroes who share interesting projects 
and possibi l i t ies on Instructables,  or Github, 
or their  blogs.  You are expected to incorporate 
ideas,  hardware/electronics designs,  and 
even verbatim software fragments from other 

sources.  This isn’t  considered plagiarism in this 
c lass i f :  1)  you properly c ite sources,  and 2)  you 
don’t  s imply make a wholesale reproduction of 
somebody else ’s  project but instead use their 
work as a jumping-off  point.  I f  you do plagiarize, 
however,  you can expect a serious response, 
including a major grade penalty and referral  to the 
University discipl inary structure.

If  you’re not sure i f  you’re borrowing too much 
from somebody else,  or you don’t  know how to 
credit  the work you’re borrowing from, please 
discuss it  with the instructors. 

I N C L U S I V I T Y

We recognize that diversity of cultural  identit ies, 
rel igious backgrounds,  sexual  orientations,  and 
gender identit ies is  a strength.  This c lass is  a 
safe space for self- identif icat ion,  self-expression, 
and inclusivity.  Students are expected to treat 
everyone with respect in our classroom and crit ique 
activit ies,  which includes debate and the free 
exchange of ideas. 

I f  you experience or witness lack of respect or 
harassment in our classroom environment,  or have 
any other concerns,  please contact us immediately. 
We are always happy to make t ime to speak with 
you individual ly about any concern you’ve have; 
we're just an email  away.  I f  you would l ike to 
submit feedback or comments to us anonymously 
for any reason, please use this form we’ve created 
for that purpose.  The form can be found on Canvas. 

There are addit ional  University-wide resources for 
reporting incidents of bias or discrimination:

The Center for Student Diversity & Inclusion

   +   email :  csdi@andrew.cmu.edu

   +   phone: (412) 268-2150

Report-It  service

   +   onl ine anonymous reporting platform:       
     www.reportit .net

      username: tartans

      password: plaid
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A C C O M M O D A T I O N

In the spir it  of  encouraging everyone to be able 
to be maximally present in class together,  i t ’s 
important that students feel  comfortable and 
supported. I f  there is  anything physical ly in the 
environment that can be reasonably adjusted 
to make your learning experience better,  you 
should feel  general ly empowered to make that 
adjustment.  I f  the l ights are too bright at  your 
table,  please ask your neighbors i f  i t ’s  ok to dim 
them, and if  yes,  go ahead and do so.  I f  music 
at  a work session is  too loud, please say so. 
I f  you have any other concerns,  please let  us 
know.

If  there is  any aspect of instruction that is 
giving you diff iculty,  such as us not spending 
long enough on a topic or making reference to 
a point we haven’t  covered yet,  please speak 
up. This sort  of  cr it ique is  very helpful  to 
maintaining a successful  c lassroom and is much 
appreciated.  

I f  you have a disabi l i ty and have an 
accommodations letter from the Disabi l i ty 
Resources off ice,  we encourage you to discuss 
your accommodations and needs as early in the 
semester as possible.  We wil l  work with you 
to ensure that accommodations are provided 
as appropriate.  I f  you suspect that you may 
have a disabi l i ty and would benefit from 
accommodations but are not yet registered with 
the Off ice of Disabi l i ty Resources,  we encourage 
you to contact them at  
access@andrew.cmu.edu.

I D e A Te

IDeATe,  the Integrative Design,  Arts,  and 
Technology network at Carnegie Mellon, 
offers undergraduate minors and courses in 
Immersive Technologies in Arts & Culture, 
Game Design,  Animation & Special  Effects, 
Media Design,  Sonic Arts,  Design for Learning, 
Innovation & Entrepreneurship,  Intel l igent 
Environments,  Soft  Technologies,  and Physical 
Computing.  These areas merge technology and 
creativity and provide learning opportunit ies 
for interdiscipl inary col laboration.  IDeATe 
minors and courses are open to al l  majors.  We 
welcome students from every discipl ine to the 

unique learning environment that exists at  Carnegie 
Mellon.

I D e A Te  R E S O U R C E S

•  Once you are enrol led in an IDe ATe cour se, 
you w i l l  have access to  IDe ATe Lending ,  and 
you wi l l  maint a in your access through the res t 
of  your t ime at Carneg ie Mel lon.  
 
Please vis it  resources.ideate.cmu.edu/lending 
for more detai led information on avai lable 
resources,  to review the IDeATe Lending 
Borrower Pol icy,  and to find hours of operation. 

•  IDeATe maintains three laser cutters  in 
the digital  fabrication a lcove of f  of  room A 5 , 
and these tools are ver y prec ise ,  ver y fas t , 
and ver y useful  for a l l  sor t s of fabr icat ion. 
IDe ATe's 3D printers  can be accessed v ia 
sk y lab. ideate.cmu.edu. P lease a l low at leas t 24 
hour s to retr ieve your pr int .  

•  I f  you have questions or need advice about 
IDeATe minors or courses,  please get in touch 
with Kel ly Delaney,  the Associate Director 
of IDeATe. Her off ice is  in Hunt A5A (to the 
r ight of the Fabrication Lab) and her email  is 
kellydel@andrew.cmu.edu. 

T A K E  C A R E

We wil l  be scheduling opportunit ies for one-on-one 
chats during the semester so we can check on your 
progress and wellbeing.  We also ask that you reach 
out and contact either of us i f  there’s anything 
that you think that we should know about your 
circumstances which can help inform our teaching 
and expectations.

Take care of yourself.  Do your best to maintain 
a healthy l i festyle this semester by eating wel l , 
exercising,  avoiding drugs and alcohol ,  gett ing 
enough sleep and taking some t ime to relax.  Be 
sure to take breaks i f  you’ve got large blocks of 
screen t ime. Get some fresh air .  There’s a big 
beautiful  park l i teral ly across the street from Hunt 
Library.  Maintaining healthy habits wi l l  help you 
achieve your goals and cope with stress.

I f  you or anyone you know experiences any 
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academic stress,  diff icult  l i fe events,  or 
feel ings l ike anxiety or depression,  we strongly 
encourage you to seek support.  Counsel ing and 
Psychological  Services (CaPS) is  here to help: 
call  412-268-2922  or vis it  cmu.edu/counseling . 
Consider reaching out to a fr iend, faculty 
member (we're always happy to talk) ,  or family 
member you trust for help gett ing connected to 
the support you need.

STUDENT ACADEMIC SUCCESS CENTER

CMU's Student Academic Success Center 
offers academic coaching,  subject-specif ic 
tutoring,  effect ive communication strategies, 
accommodations for students with disabi l i t ies, 
and language support for mult i - l ingual  learners. 
These offerings are free and open to al l 
students.  Visit  cmu.edu/student-success  for 
more information.

C O D A

Thank you for reading this syl labus.  We’ve tr ied 
to be thorough in our discussion of the class so 
you have a good sense of what to expect and 
what we expect.  
 
Al l  of  the structure provided by the rules, 
grades,  and submission requirements are 
present because we are operating in an 
academic environment that requires that we 
evaluate you as fair ly as possible.  Ult imately, 
our goal  is  to help you have a successful 
semester,  and we ask you, again,  to please 
reach out with any concerns you may have. 

We hope you’re taking this c lass because you’re 
interested in learning something new and 
useful .  We're teaching it  because we sincerely 
believe that the abi l i ty and confidence to 
use these technological  tools in relat ion to 
creativity and art  can be transformative—and 
that i t ’s  good to work towards a world in which 
as many people as possible are empowered to 
solve meaningful  problems in creative ways, 
bui ld interesting things,  and help enrich our 
shared experience.

We're looking forward to learning with you this 
semester.
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Course Schedule

This schedule is  only an outl ine.  Dates and activit ies are subject to change. Addit ional  readings not l isted 
on the schedule wil l  be assigned. The updated syl labus can be found on our course website:  courses.
ideate.cmu.edu/62-362 

Students are invited to self- identify important observances of faith that pose confl icts with meeting t imes, 
assigned coursework,  or cr it iques.

 
M 8.29  Hel lo there! 

  Homework NO. 1:  Assigned Who are you?

  - - -

W 8.31            Homework NO. 1:  DUE 

  GATES

  Homework  NO. 2:  Assigned Logic Statements

  Homework  NO. 3:  Assigned Readings

M 9.5                  NO CLASS 

  - - -  

W 9.7  Homework  NO. 2 + 3 DUE 

  Homework NO. 4 Assigned  Integrated Circuits

  

M 9.12   GATES PROJECT IDEAS DUE 

  Homework  NO. 4 DUE 

  - - -

W 9.14  GATES GROUP CHECK-IN 

  Work Day  

  

M 9.19             F ield Trip Large Scale Systems Museum

  - - -

W 9.21                     Work Day

  Project Documentation Expectations + Best Practices

  

M 9.26               GATES IN-PROGRESS CRITIQUE

  Guest Lecture TBA 
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W 9.28   Work Day  

M 10.3                      Work Day

  - - -

W 10.5  Work Day                   

    

M 10.10          GATES FINAL CRITIQUE

  - - -

W 10.12                 FLOW

  F ield Trip CMoA International

  - -

F 10.14  GATES DOCUMENTATION DUE

M 10.17                  NO CLASS

  - - -

W 10.19  NO CLASS

 

              

M 10.24    FLOW

  Homework NO. 5 Assigned Intro to Arduino + Electronics

  Homework NO. 6 Assigned Readings

  - - -

W 10.26                  FLOW PROJECT IDEAS DUE

  

M 10.31               Homework NO. 5 DUE

  Homework NO. 6 DUE

  slowdanger movement workshop

  Work Day

  - - -

W 11.2                  FLOW LO-FI MAQUETTE DUE

  

M 11.7                  Work Day

  - - -

W 11.9                  FLOW GROUP CHECK IN  
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M 11.14                  Work Day       

  - -

W 11.16         Work Day    

  

M 11.21      FLOW FINAL CRITIQUE

  - - -

W 11.23                     NO CLASS

M 11.28          PROJECT ELABORATION

  - - -

T 11.29  FLOW DOCUMENTATION DUE

  - - -

W 11.30         Work Day

 

M 12.5  Work Day

  - - -

W 12.7  Work Day

  - - -

F 12.9  IDeATe EVENT  Detai ls  TBD

M 12.12  FINALS WEEK

     


