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Grade 10, Unit 2 Pre-assessment 
 
 
Read this excerpt from Smart Skin by Shawna Vogel: 

 
In this article, the author examines the challenge that scientists face in creating 
robots that can function independently. 
 
If we’re ever to have the future promised to us by “The Jetsons,”1 we’re at the 
very least going to need personal robots that can serve us breakfast. But to do 
that robots will have to be able to sense the difference between a glass of orange 
juice and a soft-boiled egg, and to hold each with just enough pressure to keep it 
from either breaking or dropping to the floor. At the moment such a fine-tuned 
grip is beyond the capacity of any robot in existence. 
 
Robots have no innate “feel” for the objects they are handling primarily because 
they lack one of our most useful sense organs: skin. That isn’t to say they can’t 
get a grip on things. Industrial robots can repeatedly pick up objects like 
carburetors by exerting a preprogrammed pressure on them. But robots capable 
of functioning autonomously will need a “smart skin” to sense whether they 
should, say, grasp a wrench more firmly or ease up their death grip on a tomato. 
 
One of the most sophisticated approaches to this goal is being developed at the 
University of Pisa by Italian engineer Danilo De Rossi, who has closely modeled 
an artificial skin on the inner and outer layers of human skin: the dermis and 
epidermis. His flexible, multilayered sheathing even has the same thickness as 
human skin-roughly that of a dime. 
 
De Rossi’s artificial dermis is made of a water-swollen conducting gel2 

sandwiched between two layers of electrodes that monitor the flow of electricity 
through the squishy middle. Like the all-natural human version, this dermis 
senses the overall pressure being exerted on an object. As pressure deforms the 
gel, the voltage between the electrodes changes; the harder the object being 
pressed, the greater the deformation. By keeping tabs on how the voltage is 
changing, a skin-clad robot could thus distinguish between a rubber ball and a 
rock. 
 
For resolving the finer details of surface texture, De Rossi has created an 
epidermal layer of sensor-studded sheets of plastic placed between thin sheets 
of rubber. The sensors are pinhead-size disks made of piezo-electric3 

substances, which emit an electric charge when subjected to pressure. These 
disks can sense texture as fine as the bumps on a Braille manuscript.  



 
 
Other researchers have developed texture-sensitive skins, but De Rossi’s has a 
unique advantage. Because his disks respond to pressure from any direction - 
including forces pulling sideways across the surface of the skin - they can also 
sense friction. “No other sensor today can do that,” says De Rossi. Most smart 
skins detect only pressure perpendicular to the surface and cannot feel lateral 
deformation. But a robot wearing De Rossi’s skin could easily feel the tug from a 
sticky piece of tape, or, conversely, sense an alarming lack of friction when a 
greased motor bearing is slipping from its grasp. 
 
Either of De Rossi’s layers could be used separately to meet the specialized 
needs of industrial robots, but he envisions them as parts of an integrated skin 
for multipurpose mechanical hands. At the moment, however, De Rossi faces a 
small dilemma: his two layers are incompatible. The water essential to the 
working of the dermis invariably short-circuits4 the sensitive epidermis. De Rossi 
will need to separate the two layers, but no matter what material he chooses he 
will probably have to compromise among several ideals, such as extreme 
thinness, strength, and flexibility. 
 
Even if he does manage to unite his layers, there will still be a number of hurdles 
to get over before a robot with artificial skin can become as adept as a human. 
Foremost among them is the basic question of how to coordinate all the tactile 
information transmitted. Robotics engineers still puzzle over how people use all 
the tactile messages conveyed by their hands to accomplish a feat as simple as 
threading a nut onto the end of a bolt. 
 
 
 
1. “The Jetsons”: animated-cartoon TV series of the 1960’s about a family of the future. 
2. conducting gel: a soft, elastic, substance having the properties of both a liquid and a solid, 

which conducts, or transmits, electricity. 
3. piezo-electric (pee-AY-zoh): causing small variations in tiny currents as a result of 

mechanical stress.  
4. short-circuits (verb): disrupt the flow of electricity by providing a shorter path..  



Multiple Choice 
 
 
1. The scientific name for the outer layer of skin is: 

a. dermis 
b. extradermis 
c. intradermis 
d. epidermis 

 
 
2. Which of the following best expresses the central idea of this article? 
 

a. Industrial robots need “smart skin” in order to perform tasks repeatedly. 
b. Scientists are trying to overcome the problems of designing “smart 

skin” for robots. 
c. Once scientists perfect it, “smart skin” may save many human lives. 
d. It is unlikely that scientists will ever develop “smart skin.” 

 
 
Read this excerpt and answer the two questions below: 
 

Robots have no innate “feel” for the objects they are handling primarily 
because they lack one of our most useful sense organs: skin. That isn’t to say 
they can’t get a grip on things. Industrial robots can repeatedly pick up objects 
like carburetors by exerting a preprogrammed pressure on them. But robots 
capable of functioning autonomously will need a “smart skin” to sense 
whether they should, say, grasp a wrench more firmly or ease up their death 
grip on a tomato. 

 
 
3. The widespread use of “smart skin” would most likely give robots 
 

a. greater-ability to solve mathematical problems 
b. fewer moving parts 
c. many more uses 
d. a much longer operational life 

 
 
4. Underline the sentence in the excerpt above that best supports your answer. 
 
 
 
 
 
 
 



CONSTRUCTED RESPONSE 
 
5. Write a summary of the passage and explain what challenges De Rossi must 

overcome in addition to the dilemma of two incompatible layers, as described 
in paragraphs 7 and 8. 
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Scoring Sheet:  Grade 10 Unit 2 Pre-assessment 
 
Multiple Choice 
 

 Common Core Standard 
 

1.  d   RI.10.1 
 
2. b   RI.10.2 
 
3. c   RI.10.1 

 
4. Underline the last sentence in the excerpt. 

 
   RI.10.1 

 
 
5: Constructed Response – Use rubric below: 
 

Construct 
Measured 

Score Point 
4 

Score Point 3 Score Point 2 Score Point 1 Score Point 0 

Reading: 
comprehension 
of key ideas 
and details 
 

The response 
provides an 
accurate analysis 
of what the text 
says explicitly and 
inferentially and 
cites convincing 
textual evidence to 
support the 
analysis, showing 
full 
comprehension of 
complex ideas 
expressed in the 
text(s). 
 
Specific scoring 
notes: Response 
includes a 
complete summary 
of the passage, 
demonstrates an 
understanding that 
scientists need to 
learn how to 
coordinate tactile 
information, and 
includes strong 
details from the 
passage to support 
analysis.  

The response 
provides an 
accurate analysis 
of what the text 
says explicitly and 
inferentially and 
cites textual 
evidence to 
support the 
analysis, showing 
extensive 
comprehension 
of ideas 
expressed in the 
text(s). 
 
Specific scoring 
notes: Response 
accurately 
summarizes the 
passage and 
indicates that 
scientists need to 
learn how to 
coordinate tactile 
information, but 
does not include 
sufficient 
supporting 
details from the 
passage. 

The response 
provides a 
mostly accurate 
analysis of what 
the text says 
explicitly or 
inferentially, 
and cited 
textual evidence 
shows a basic 
comprehension 
of ideas 
expressed in the 
text(s). 
 
 
Specific scoring 
notes: Response 
EITHER includes 
a mostly 
accurate 
summary of the 
passage, OR 
contains limited 
explanation of 
the scientific 
challenges, OR 
lacks supporting 
details from the 
passage. 
 

The response 
provides a minimally 
accurate or 
inaccurate analysis of 
what the text says, 
and cited textual 
evidence shows 
limited or inaccurate 
comprehension of 
ideas expressed in 
the text(s). 
 
 
 
 
 
Specific scoring 
notes: Response 
includes a minimal or 
inaccurate summary 
of the passage OR 
shows a lack of 
understanding 
regarding the 
significance scientific 
challenges. 
 

No response; or the 
response is 
 

 unintelligible or 
undecipherable; 

  not written in 
English; 

 too limited to 
evaluate. 

 
 
 



Writing: 
development 
of ideas 

The response 
addresses the 
prompt and 
provides 
effective and 
comprehensive 
development 
of the claim, 
topic and/or 
narrative 
elements by 
using clear and 
convincing 
reasoning, 
details, text-
based 
evidence, 
and/or 
description; 
the 
development is 
consistently 
appropriate to 
the task, 
purpose, and 
audience. 

The response 
addresses the 
prompt and provides 
effective 
development of the 
claim, topic and/or 
narrative elements 
by using clear 
reasoning, details, 
text-based evidence, 
and/or description; 
the development is 
largely appropriate 
to the task, purpose, 
and audience. 

The response 
addresses the 
prompt and 
provides some 
development of 
the claim, topic 
and/or narrative 
elements by 
using some 
reasoning, 
details, text-
based evidence, 
and/or 
description; the 
development is 
somewhat 
appropriate to 
the task, 
purpose, and 
audience. 

The response 
addresses the 
prompt and develops 
the claim, topic 
and/or narrative 
elements minimally 
by using limited 
reasoning, details, 
text-based evidence 
and/or description; 
the development is 
limited in its 
appropriateness to 
the task, purpose, 
and/or audience. 

No response; or the  
response is  
 

 unintelligible or 
undecipherable; 

 not written in 
English; 

 too limited to 
evaluate. 

 

Writing: 
organization 

The response 
demonstrates 
purposeful 
coherence, 
clarity, and 
cohesion and 
includes a 
strong 
introduction, 
conclusion, and 
a logical, well-
executed 
progression of 
ideas, making 
it easy to 
follow the 
writer’s 
progression of 
ideas. 
 

The response 
demonstrates a great 
deal of coherence, 
clarity, and cohesion, 
and includes an 
introduction, 
conclusion, and a 
logical progression of 
ideas, making it fairly 
easy to follow the 
writer’s progression 
of ideas. 
 

The response 
demonstrates 
some 
coherence, 
clarity, and/or 
cohesion, and 
includes an 
introduction, 
conclusion, and 
logically 
grouped ideas, 
making the 
writer’s 
progression of 
ideas usually 
discernible but 
not obvious. 

The response 
demonstrates limited 
or no coherence, 
clarity, and/or 
cohesion, making the 
writer’s progression 
of ideas somewhat or 
entirely unclear. 
 

No response; or the 
response is 
 

 unintelligible or 
undecipherable; 

 not written in 
English; 

 too limited to 
evaluate. 

 

Writing: clarity 
of language 
 

The response 
establishes and 
maintains an 
effective style, 
while 
attending to 
the norms and 
conventions of 
the discipline.  
The response 
uses precise 
language 

The response 
establishes and 
maintains an 
effective style, while 
attending to the 
norms and 
conventions of the 
discipline.  The 
response uses mostly 
precise language, 
including descriptive 
words and phrases, 

The response 
establishes and 
maintains a 
mostly effective 
style, while 
attending to the 
norms and 
conventions of 
the discipline.  
The response 
uses some 
precise 

The response has a 
style that has limited 
or impaired 
effectiveness, with 
limited or highly 
deficient awareness 
of the norms of the 
discipline.  The 
response includes 
limited if any 
descriptions, sensory 
details, linking or 

No response; or the 
response is 
 

 unintelligible or 
undecipherable; 

  not written in 
English; 

  too limited to 
evaluate. 

 



consistently, 
including 
descriptive 
words and 
phrases, 
sensory details, 
linking and 
transitional 
words, words 
to indicate 
tone, and/or 
domain-
specific 
vocabulary. 

sensory details, 
linking and 
transitional words, 
words to indicate 
tone, and/or domain-
specific vocabulary. 

language, 
including 
descriptive 
words and 
phrases, sensory 
details, linking 
and transitional 
words, words to 
indicate tone 
and/or domain-
specific 
vocabulary. 

transitional words, 
words to indicate 
tone, or domain-
specific vocabulary. 

Writing: 
knowledge of 
language and 
conventions 
 
 

The response 
demonstrates 
command of 
the 
conventions of 
standard 
English 
consistent with 
effectively 
edited writing. 
Though there 
may be a few 
minor errors in 
grammar and 
usage, 
meaning is 
clear 
throughout the 
response. 

The response 
demonstrates a 
generally consistent 
command of the 
conventions of 
standard English. 
There are a few 
patterns of errors in 
grammar and usage 
that may 
infrequently impede 
understanding. 

The response 
demonstrates 
limited 
command of the 
conventions of 
standard 
English. There 
are multiple 
errors in 
grammar and 
usage 
demonstrating 
minimal control 
over language. 
There are 
multiple 
distracting 
errors in 
grammar and 
usage that 
sometimes 
impede 
understanding. 

The response 
demonstrates little 
or no command of 
the conventions of 
standard English. 
There are frequent 
and varied errors in 
grammar and usage, 
demonstrating little 
or no control over 
language. There are 
frequent distracting 
errors in grammar 
and usage that often 
impede 
understanding. 

No response; or the 
response is 

 unintelligible or 
undecipherable; 

 response is not 
written in 
English; 

 too limited to 
evaluate. 

 

 

 

 


