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Introduction - D
r. P

avel S
olin

●
I am

 a Professor of Applied &
 Com

putational M
ath @

 
U

N
R. M

y research is to em
ploy supercom

puters to 
sim

ulate com
plex engineering processes (nuclear 

reactors, fluid dynam
ics, electrom

agnetics, ...)
●

D
uring the last 30 years I learned a lot about 

com
puter program

m
ing, and still learning som

ething 
new

 every day.
●

M
y passion is to train teachers and librarians in using 

m
odern com

puting technologies including 3D
 

m
odeling, com

puter program
m

ing, engineering 
sim

ulations, and m
ore.   



S
ince 2010 - W

orking for the Y
outh in N

V

●
Train

in
g teach

ers,
●

train
in

g lib
rarian

s,
●

co
d

in
g cam

p
s,

●
aftersch

o
o

l p
ro

gram
s.



N
evad

a 
D

ep
t. o

f 
Ed

u
catio

n

K-12 Sch
o

o
ls 

an
d

 Ju
n

io
r 

C
o

lleges

N
evad

a 
Lib

rary 
System

In
d

ivid
u

als, 
C

lu
b

s &
 

H
o

m
esch

o
o

ls

N
C

Lab - C
oding and 3D

 M
odeling P

latform



2016: N
V

 Library W
ins a N

ational Y
A

LS
A

 A
w

ard



Th
e #1 M

istake In
stru

cto
rs M

ake w
h

en
 

Teach
in

g Pro
gram

m
in

g to
 B

egin
n

ers

Startin
g w

ith
 th

e “real th
in

g” 
(C

++, Java, Pyth
o

n
, …

)

…
 p

lease d
o

n
’t!



U
p

 to
 4th

 G
rad

e: B
lo

ck C
o

d
in

g is O
K

Su
itab

le fo
r kid

s w
h

o
 h

ave n
o

t 
d

evelo
p

ed
 keyb

o
ard

in
g skills yet.



G
rad

es 5+: Stu
d

en
ts N

eed
 to

 Typ
e C

o
d

e

A
ll real p

ro
gram

m
in

g lan
gu

ages 
req

u
ire typ

in
g co

d
e. W

h
en

 typ
in

g 
co

d
e, stu

d
en

ts:
-

fo
cu

s
-

p
ay atten

tio
n

 to
 d

etail
-

get u
sed

 to
 accu

racy
-

get u
sed

 to
 co

d
e fo

rm
attin

g

B
u

t H
o

w
 C

an
 Th

is B
e M

ad
e Fu

n
?!



So
lu

tio
n

: Th
e Karel Lan

gu
age

-
C

reated
 b

y R
ich

ard
 Pattis.

-
U

sed
 at Stan

fo
rd

 U
n

iversity.
-

U
sed

 in
 m

an
y co

u
n

tries 
in

clu
d

in
g M

exico
.



Th
e O

rigin
al Karel

-
Sim

p
le Pascal-like syn

tax
-

Prim
itive grap

h
ics

-
PO

W
ER

FU
L C

O
N

C
EPTS



Th
e Karel A

p
p

 in
 N

C
Lab

-
Sim

p
le Pyth

o
n

-like syn
tax

-
B

eau
tifu

l grap
h

ics



G
am

e-B
ased

 Karel C
o

u
rse in

 N
C

Lab

U
N

IT 1: S
tudents learn how

 to guide the 
robot, type sim

ple program
s, recognize 

repeated patterns, and use the repeat loop.

A
t the end of this unit, they are be able to 

create their ow
n m

azes w
ith features such as 

nested loops.

B
eginning level skills - quick to learn



G
am

e-B
ased

 Karel C
o

u
rse in

 N
C

Lab

U
N

IT 2: S
tudents w

ill learn how
 to use 

if-else conditions, the w
hile loop, and 

how
 to com

bine loops and conditions 
together.

Level 6.5 - If conditions

U
N

IT 3: S
tudents w

ill learn how
 to use 

custom
 com

m
ands, local and global 

variables, and functions that return 
values.

Interm
ediate level skills



G
am

e-B
ased

 Karel C
o

u
rse in

 N
C

Lab

U
N

IT 4: S
tudents w

ill learn how
 to use G

PS 
coordinates, com

parison sym
bols, 

B
oolean values, and random

 variables.

U
N

IT 5: S
tudents w

ill learn how
 to m

ake 
random

 decisions, use recursion, and 
solve advanced program

m
ing challenges.

A
dvanced level skills



H
o

w
 D

o
 Stu

d
en

ts Learn
?

U
N

IT

SEC
TIO

N

LEVEL

There are 5 units in 
K

arel

Each unit is m
ade up 

of 5 sections

O
ne section = 8 
levels + quiz

A
 section represents 

a concept arc.

A
 level represents 

one step of 
instruction or 
practice w

ithin the 
concept arc.

System
atic instruction and practice w

ith 
gradual release - 200+ levels in all.



In
stru

cto
r D

ash
b

o
ard

M
y S

tudents show
s how

 m
any 

points students have earned 
and w

hat levels they are 
w

orking on.  Y
ou can get 

precise inform
ation by clicking 

on a com
pleted level.

S
tudents earn 

points for each 
level, w

ith bonus 
points for w

riting 
the code in few

er 
lines, and for not 
using the code 
tem

plate (hints).


