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WHAT ARE NEURONS?



The human brain is the most complex structure in the known 
universe.  Consisting of close to 100 billion cells, the brain is the 
center of our thoughts and emotions.  It receives and processes 
information from the world around us, directs our movements and 
controls automatic functions of our bodies.  Amazingly, all functions 
of the brain and nervous system are based on communication among nerve cells, also 
know as neurons. 

In many ways, a neuron is like any other cell in the body.  Each neuron is surrounded by 
a membrane, is filled with liquid and has a nucleus containing its genetic material.  
However, just as many other cells within the body are specialized to do a particular job, 
neurons are specialized to receive and transmit information.  Even though they may 
differ in appearance, all neurons collect information either from the environment 
(information detected by the senses) or from other cells of the body.  They transmit the 
information to other neurons and/or other kinds of cells (such as muscle). 

A typical neuron has an enlarged area, the cell body, which contains the nucleus.  
Neurons typically also have several branches, or nerve fibers.  The branches on which 
information is received are known as dendrites.  Each neuron usually has many 
dendrites.  Each neuron usually also has a longer tail-like structure, or axon, which 
transmits information to other cells.  Axons can be branched at the tips.  The axons of 
many kinds of neurons are surrounded by a fatty, segmented covering called the myelin 
sheath.  This covering acts as a kind of insulation and improves the ability of axons to 
carry nervous system signals rapidly. 

The end of the axon (or axon terminal) of one neuron usually is separated from the 
next cell by a tiny gap called a synapse.  Messages traveling from one neuron to the 
next must cross this gap in order for the signal to continue along its path.  A single 
neuron may be capable of receiving messages simultaneously on its dendrites and cell 
body from several thousand different cells. 
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Implications of Brain Research

Neurons that fire together wire 
together (Jensen & Dabney, 2000; 
Medina, 2008). 

The brain reacts negatively to high 
stress or threat (Willis, 2006; 
Fogarty, 2009). 

True learning occurs when both 
hemispheres of the brain are 
involved (Jensen, 2008; Medina, 
2008). 

Learning is state dependent 
(Goleman, 1992; Hattie, 2009). 

It is easier to retrieve episodic 
memories (Jensen, 2008; Sprenger, 
2007). 

BRAIN 
ASSUMPTIONS

ASSESSMENT 
IMPLICATIONS
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BIRTHDAY PARTY RUBRIC 

Information is learned and 
remembered best in a relevant, 
authentic environment (Diamond, 
1998; Willis, 2006). 

CRITERIA 4 3 2 1

LOCATION/ 
ENTERTAINMENT 

FOOD 
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GIFTS 



 
Analytic Rubric Template 

   

  C R I W h e n  T h in k in g  o f R u b ric s   

W he n  g iv in g  co ns id e ra tio n  to  u s in g  a  ru b ric  to  a sse ss s tu d e n ts ’ p ro d u cts an d  
p e rfo rm a n ce s, s ta rt a t the  b e g in n in g  w ith  a  g oo d  CR I.  N o , I am  no t a sk in g  yo u  to  
sh e d  te a rs.  CR I is  a  m n em o n ic d e vice  fo r th e  th re e  com p o nen ts  o f a  s im p le  a n a ly tic  
sco rin g  ru b ric .   

✓  C  s ta n ds  fo r th e  c rite ria  o r d im e n s io n s  o f th e  p rod u ct o r p e rfo rm a n ce  to  be  
a sse sse d .  In  o th e r w o rd s , w h a t a re  the  ca te go rie s to  b e  co n s ide re d  d u rin g  th e  
a sse ssm e nt p ro ce ss?   M o st rub rics h a ve  b e tw e e n  fo u r a n d  e ig h t c rite ria  o r 
d im e n sio n s. 

✓  R  s ta n d s  fo r ra tin g  s c a le .  In  o the r w o rd s , h ow  a re  th e  c rite ria  o r d im e n s io n s 
g o in g  to  be  asse sse d ?   M o st ra tin g  sca le s h a ve  b e tw e e n  th ree  to  five  le ve ls  o f 
p e rfo rm a n ce  w ith  th e  lo w e st n um be r typ ica lly  a ss ig ne d  to  the  low e st a cce p tab le  
le ve l o f p e rfo rm a n ce  a nd  th e  h ig h es t nu m be r a ss ign e d  to  th e  h ig h es t le ve l.  W h e n  
co n s tru ctin g  a  ru b ric , it is  o fte n  b e tte r to  d e te rm in e  w h a t w o u ld  con s titu te  th e  low e st 
a n d  h ig he s t le ve l o f p e rfo rm a n ce s be fo re  d e te rm in in g  th e  m e d ia l le ve ls  w h ich  a re  
m o re  d ifficu lt to  d isce rn . 

✓  I s ta n d s  fo r a  co n tin u um  o f in d ic a to rs  th a t w ill d e fine  eve ry  le ve l o f the  
d im e n sio n .  T h e  in d ica to rs sh ou ld  be  w ritte n  in  s tud e n t-frie n d ly  la n g u ag e  a n d  e xh ib it 
a  c le a r d iffe re n ce  in  p ro g re ss ion  o f th e  leve ls  o f p e rfo rm a n ce  re q u ire d . 

  

B e  S A D  W h e n  T h in k in g  o f R u b ric s  
 

W he n  c re a tin g  re leva n t rub rics, n o t on ly  d o  yo u  w a n t to  s ta rt w ith  a  C R I b u t yo u  
sh o u ld  a lso  b e  S A D .  S A D  is  a n o th e r m n em on ic de v ice  w h ich  s ta n d s fo r th e  
fo llow ing  th re e  a ttribu te s o f an  e ffe ctive  ru b ric : 

✓  S  –  s tan d s  fo r s ta n d a rd ize d .  W h e n  a  g ra d e  le ve l o r a  d ep a rtm e n t p la n s a  
p ro d u c t o r p e rfo rm an ce  fo r th e  p u rp o se  o f d e te rm in in g  if s tude n ts a re  rea lly  lea rn in g , 
te a che rs  sh o u ld  w o rk  to g e th e r to  be  ce rta in  tha t th e  sam e rub ric  is  co n sis te n tly  used  
in  e ve ry  c la ss  an d  a p p lie s  to  a ll s tu d en ts  in vo lve d  in  th e  p ro je ct o r p e rfo rm an ce .  
T e a ch e rs sh o u ld  rea ch  co n ce nsu s a s to  w h a t e a ch  in d ica to r sh ou ld  in c lu d e  an d  
h o w  it sho u ld  b e  ra te d .  M a n y te xtb oo ks a nd  cu rricu lum  g u ide s  co n ta in  rub rics tha t 
h a ve  a lrea d y b e en  d e ve lop e d  to  a ssess  m a jo r co n ce p ts .  T e a ch e rs m ay w an t to  
u se  th o se  ru b rics ra th e r tha n  de ve lo p in g  n e w  o n e s tha t m a y n o t b e  an y  b e tte r than  
th e  o n e s a lre a d y p ro v id e d . 

✓  A  –  s ta n d s  fo r a tta in a b le .  If you  a re  de ve lo p in g  a  ru b ric , s tu d en ts n e ed  to  
p e rce ive  th em se lves  a s ca p ab le  o f ach ie v in g  th e  h ig hes t le ve l o f th a t ru b ric .  
S tu de n ts  sh ou ld  b e  sh o w n w ha t th a t h igh e s t le ve l lo o ks  like  so  the y  w ill kn o w  to  w h a t 
to  a sp ire . 

✓  D  –  s ta n d s  fo r d e fen d a b le .  W h ile  a  con s tru cte d -re spo n se  a sse ssm e nt 
co u ld  n e ve r b e  a s ob je ctive  as  a  se le cted -re sp o n se  a ssessm e nt, eve ry  e ffo rt 
sh o u ld  b e  m a de  to  e n su re  th a t the  rub ric  is  a s le ss su b je ctive  a s p o ssib le .  If a  
p a re n t com es in  a nd  w a n ts  to  kn ow  w hy h e r ch ild ’s  p o ste r re ce ived  a  th re e , a n d  
n o t a  fo u r, o n  the  rub ric , a  te a ch e r sh ou ld  b e  a b le  to  d e fin itive ly  re sp o n d  w ith  th e  
d iffe re nce  b e tw e en  th e  in d ica to rs  o f a  # 3  a n d  a  # 4 .  In  o the r w o rd s, th e  sco re  
g ive n  o n  th e  ru b ric  sh o u ld  b e  e xp la in e d  a n d  de fen d e d  to  a nyo n e  w h o  a sks .  -8 - 



Curricular Objective: 
____________________________________ 

Product/Performance: 
___________________________________ 
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BRAIN COMPATIBLE LESSON PLAN 
 

LESSON OBJECTIVE(S): What do you want students to know and be able to do? 
 

ASSESSMENT (TRADITIONAL / AUTHENTIC) : How will you know if your students have 
mastered essential learning? 
 
 
 
WAYS TO GAIN / MAINTAIN ATTENTION ( PRIMACY ): How will you gain and maintain 
students’ attention? Consider need, novelty, meaning, or emotion. 
 
 
CONTENT CHUNKS: How will you divide and teach the content to engage students’ 
brains? 
 
Lesson Segment 1: 
 
 
 Activities: 
 
 
Lesson Segment 2:  
 
 
 Activities: 
 
 
Lesson Segment 3: 
 
 
 Activities: 
 
 
BRAIN - COMPATIBLE STRATEGIES: Which will you use to deliver content? 

o Brainstorming /Discussion  
o Drawing / Artwork 
o Field Trips 
o Games 
o  Graphic Organizers / Semantic Maps / Word Webs 
o Humor 
o Manipulatives / Experiments / Labs / Models 
o Metaphors / Analogies / Similes 
o Mnemonic Devices 
o Movement 

 

o Music / Rhythm / Rhyme / Rap  
o Project / Problem - Based Learning 
o Reciprocal Teaching / Cooperative Learning 
o Roleplays / Drama / Pantomimes /Charades  
o Storytelling 
o Technology 
o Visualization/Guided Imagery 
o Visuals 
o Work Study/Apprenticeships 
o Writing/Journals 
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