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Lesson 7: Biology Meets Technology
(associated with EiE” Lesson 2)

Lesson Topic: Bioengineers look to the natural world to get ideas for technologies that they
design.

DESIRED RESULTS (# % B #%)
Academic Content Objectives: Students can...
Chinese Language Arts

* Recall and use story text to define character traits
* Skim and scan paragraphs for specific information

Science and Engineering

* Recall information about the basic needs of humans, frogs, crayfish, and Bess
beetles

* |dentify the functions of familiar animal body parts and plant structures

* Become familiar with tropical rain forest animals, insects, mammals and plants

* Distinguish between objects found in the natural world and those designed by
humans

* Compare and contrast the functions of objects found in the natural world with
human-designed technologies

* Recognize that bioengineers look to the natural world to get ideas for technologies
that they design

* Recall features of “technology” as previously discussed in Prep Lesson 1

Social Studies and Culture

* Compare and contrast functions of several common objects used in the US and
China

Learning Strategies: Students can...
* Use visualization to activate prior knowledge

* Make analogies
* Work cooperatively with each other
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Chinese Language Objectives: Students can...

Functions and Forms

Content-obligatory (CO)

. Identify something using numbers and appropriate classifiers

. State use/function of something using nominalization and purpose verb phrase, & +
verb + object

. State use/function of a thing or an action using purpose verb phrase, & + verb +
object

. State or identify what/who something is or is not

. Describe attributes of something using nominalization within a A& ....#J sentence
structure

. Describe attributes of something/someone using a predicative construction with the
main noun modified by a relative clause

. Express location using ££ [zai] in a locative phrase

. Identify similarities and differences between two things using topic as noun/verb
phrase at sentence beginning

. Support ideas/opinions using compound sentences with adverb & 3t

. Ask and answer questions using question words

Content-compatible (CC)
. Express agreement/disagreement
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T #& Recognize

1% 3% Produce

Aiore8ijqo-juayuo)

STEM Words

) & function

Cross Cultural Chart

tools for eating (e.g., # ¥ chopsticks, 4 T
serving tongs ,etc.)

Engineering

# K technology, &+ —#F # K to design
a technology, % 3 5] A4, to solve problems,
% 4 TAZJF bioengineer, X 2K 49
natural/from nature, A% #J human-made
Basic Needs of Living Things

K water, = &, air, &4 food, 75 8- ¥
shelter

Animals

A% human, F %% frog

Body Parts

% 3k tongue, Bk skin, ™ 2t webbed feet,
T 5 teeth, WAL legs, My feet

Action Words

% -k to catch insects, &1 4 to catch
food, "8 7K to drink water, R A= A, to
take in air, to find shelter, % 3" to protect,
7 7k to swim, # 3 to move, Fr¥” B T to
defend oneself

Cross Cultural Chart

X & continent, &% climate, &3
language, ‘&4 food, #AT #9323 popular
sports, 2 F1%1% sports idol, A7
population, & #R capital city, # 4 F#K rain
forest
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T #& Recognize

1% 3% Produce

a|qredwod-juajuo)

Instruction Activities

% — Bt — 4 % Think-Pair-Share, “m
7 %% “Four Corners”, % K expert, Bt
%+ 49+ A matching cards, 4 3% whole
class, > 28 small group, tk4¥ partner, X #&
8994k, A % natural object
Technologies

IR raincoat, #&-F rake, #LH airplane
wings, %4> parachute, M net, B3k
flippers, 4 -F serving tongs, 7% &
nutcracker, & 45 Velcro

Animals

¥ 5 hummingbird, &K flying fox, 2 A &
piranha, %% lizard, /& eagle, #4#% parrot
Body Parts

7% bill, "k beak, 48 Z £ 4 2] 69 34
webbed wings, #% fin, JN-F paw, 5t shell,
A F pincers, & antennae, /> £¥F 89 JN-F
crayfish claw, ¥u%k M spider web

Plants

RAFH# kapok tree

Plant Parts

#vt waxy leaves, #14T burr, . AT
stalk/shoot (as in bamboo stalk/shoot)
Action Words

"R 7K to take in water, #E 7K to repel water,
% ¥ 7 ¥ to change direction, # 3} to
move, %] 4% to hang upside down, & [a
AT K A4F A to absorb sunlight for
energy, 12 A4 | 3211 to pull things toward
oneself, 7 & AT P % i& & to move slowly
through the air, " £ 45 & to grab things,
FAE R R ik £ AW to break or crack, [
MK to stick things together, €47 to
crawl, A4 X 4 to pick something up, &
fi to feel

Animals

7 F duck, A% butterfly, %3 bat, 79
dog, ek spider, > &5 crayfish, %t 3%
Bess beetle

Plants

4% ¥ bamboo

Body Parts

#BE wings, £ & tail

Plant Parts

#tF trunk, *F-F leaves

Action Words

"L 7 to eat, & to fly, /K to take in
water

Note: In the Language-Function-Form-Vocabulary Connection section you will find additional
vocabulary that is directly supportive of the various language functions. The particular words
and phrases you choose to target will depend on your students’ proficiency levels. Because of
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this, we have not included all vocabulary here. At the end of this lesson, you will find a table that
provides more detailed information about the lesson vocabulary identified above.
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PREPARATION (3% 5 /& %)
Materials Needed for Instruction

* Engineering is Elementary® (EiE®) binder, Lesson 2
*  MMIC Juan Daniel CH: Mandarin Chinese version of the Juan Daniel story
* Interactive whiteboard pages for Lesson 7: MMIC 7-IWB
* Handouts:
a. MMIC 7-1: Picture Cards, cut into individual cards, one per student
b. MMIC 7-1-TG: Picture Cards, Teacher Guide
c. MMIC 7-2a and MMIC 7-2b: Matching Cards, cut into individual cards. Nature
cards should be rubber banded together and technology cards should be
rubber banded together separately. Both sets of cards should be placed in
one Ziploc bag—one bag for each pair
d. MMIC 7-3 (EiE" {2-7}): Technology Match-Up Homework, one per student
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LEARNING ACTIVITIES (% 52 7 3h)

Preview Phase—"“Into” Activities

Students will review the functions of some familiar animal body parts and plant structures to
revisit the concept of “function.” They will review the meaning of the terms “technology” and

“bioengineer.”

Time: Learning Activity 1—40 minutes
Learning Activity 2—20 minutes

Learning Activity 1

1. Ask students to think back to the “Four Corners” activity from Lesson 5 and talk with a
partner to answer the following questions (displayed on page 1 of MMIC 7-IWB):

LS d English
BT A ARG AR E B RAT 42 What are the basic needs of all living
(K A BY. Fokm L H) things?
(water, air, food, shelter)
BN F A A Y A X2 What were the four animals that we
(A DN RIFS BRHR. FoFr i) learned about during this activity?

(human, crayfish, Bess beetle, frog)
M BT S feF ik P i — A, Choose one of these animals: Crayfish,
W—3E & EAR R 3R4L 7T A#H B iX vgAF | Bess beetle or frog. What body parts does

AAEE, this animal use to meet its four basic
AT . needs?
use their to .
AR A TARIE X va Ff IR E &2 How do humans meet their need for
water/air/food/shelter?
A A 8 K/ 7 F R e AR BAE AL o Humans use their ____ to drink

water/take in air/eat food/find shelter.

2. Ask pairs to share answers with the class.

3. Using what students were able to recall, discuss the concept of “Z A& (function).” A
function is something a person/thing does that is part of its nature.

4. Use the reasons for which we use various parts of the body as examples for students.

5. Continue to give examples of body part “functions” using other animals and plants that
students have studied. Begin reviewing rain forest animal and plant vocabulary in the
following manner:

a. Show colorful images of animals and plants found in rain forests like E/ Imposible in El
Salvador (page 2-13 of MMIC 7 IWB), one at a time, with a specific part or parts
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highlighted. Ask students to first identify the animal or plant, then to identify the

highlighted part:

i d English
XA LS [ED? What is this animal/plant?
XANFRAZ A L ? What do we call this part?

Next, depending on the body/plant part, ask one of these questions:

¥ X

English

xRN Y ALY RS, AR Z4EA?

What is its function?

What does this body part help this
animal/plant do?

What is it used for?

What does X animal/plant use it for?

Label each image/part with the corresponding character(s).
d. Have MMIC 7-1: Picture Cards, ready to distribute.

Teacher tip: Sort them in advance so that cards picturing the same animal/plant are together.

e. After presenting each image on the whiteboard, tell students that the class will now get
ready for a role-play activity using the rain forest picture cards. Each student will
become the “expert” about their card and be able to tell others who/what they are,
what the name of their highlighted body part is, what function or purpose that part
serves for them (i.e., what basic need it meets).

Ask students if anyone would like to be the experts of the rain forest animal/plant
displayed on page 2-13 of MMIC IWB. Choose two students who express interest and
give them two cards from MMIC 7-1: Picture Cards that correspond with the picture on
the whiteboard; give one student a card with one part circled, and the other student a
card with a different part (of the same object) circled. Remind students that these are
their cards and that they will be the experts about the names and parts of this rain

forest animal/plant for the role-play.

Display the following exchange on page 14 of MMIC 7-IWB and invite the pair to tell
each other about the rain forest animal/plant on their picture cards by saying:

LS d English
EFHIER #1 Interaction Frame #1
F41 Student 1
K AN , FTARA ] lama___ ,solhavea .
P2 Student 2
1R 44 SR 42 What do you use your ___ for?
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Adaptation of Engineering is Elementary “Model Membrane” Unit, Lesson 2

MMIC 7



Lesson 7: Biology Meets Technology

Page | 9
241 Student 1
Kb J & (3113) AR lusemy___ to___ . Who/what are you?
(XA ETA%T. ) (Repeat interaction starting with Student
2.)

h. Introduce the next rain forest animal/plant image on the whiteboard, choose a different
pair of students who express interest in being the “experts,” and ask them to tell each
other about their cards using the following dialogue:

LS d English

EHIER #2 Interaction Frame #2
F4 1 Student 1
AN , RA . lam a ,and lhavea .
2k 9 Student 2
1t B R 27 What can you do withyour ___ ?
o Student 1
FA1 .

. . | can with my . Who/What are

" k(313 ROR? — —

&9 B & (5077) ARVRT you?

z5 g4k s
(LA EEILERT . ) (Repeat interaction starting with Student

2.)

Note: See MMIC 7-1-TG: Picture Cards, Teacher Guide, for a complete list of the rain forest
animal/plant cards and their parts and functions.

i. After all images and parts are presented and all students have received cards, ask
students to stand up and find a new partner for the role-play activity. Ask them to look
at their cards and use one of two modeled interaction frames above to role-play the rain
forest animal/plant on their card.

j. Allow only a brief period of time for this exchange. Then, give students a cue (i.e., flash
the lights or ring a bell) that it is time to change partners. Invite students to sing a short
familiar song (Try a song that is about a rain forest animal!) as they roam the room
looking for a new partner. Tell them that when the song ends, they are to turn to the
student closest to them, who will be their new partner. Continue this activity until
students have had a chance for multiple exchanges.

Teacher Tip: Keep the oral interaction frames on the whiteboard so that students can refer to it
if they need it during the activity. Once students have had enough practice with the exchange,
challenge them to continue the interactions without the support of the model interactions.
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k. After students are seated, discuss how remarkable it is that animals and plants have
evolved and developed so many different ways to meet their basic needs. Then ask the
qguestions below. This discussion serves as a way to connect to Activity 2, a discussion
about the concept of “technology” as human-made tools that help solve everyday
problems.

i d English
AAAF, Ao R HBEZ45 T, X | What do you think happens if a butterfly’s
FAP AR 6 RKARH, 2B A4 7T | wing is broken or Kapok tree that needs a lot

e &2 of water is planted in a desert?
(EMAEFEE, XFERE. ) (They will either adapt or die.)
ANEAEZA IERBEA Is there anything that people could do to

help solve the problem?
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Language Function-Form-Vocabulary Connections (Activity 1)

co
LP7.1.1

Identify something using numbers and appropriate classifiers

For example:

X —Z KM, Thisis an airplane.
B —3F# . The hummingbird has a pair of wings.
X & #E69°K . This is a parrot’s beak.

Approaching

Attaining

Expanding

/™~ (ge) people and general object

% (jia) families and business
establishments

# (jian) clothing

#% (ké) plants

X (zh1) insects and animals
%_(zh1) rod-shaped objects, e.g.,
pencil, Chinese paint brush

72 (bd) small objects and objects
with a handle, e.g., scissors, chair

K (bé&n) journals, books and files

7K (zhang) thin and flat
objects, e.g., aluminum foil,
coffee filter

¥ (kuai) pieces of small things,
e.g., felt, sponge

1% (wei) persons of status, e.g.,
professor, engineer

%%, (win) things that come in
bowls mostly, e.g., noodles,
rice, water

3 (ching) events and
happenings such as episode,

& (d1) a drop/a drip used
for liquid items

% (dui) couple/pair:
modifies anything that
comes in pairs

Z€ (jia) planes and large
vehicles and a few
smaller electric objects
such as radios

e.g., soccer game

Form Focus: Number + Classifier + Object (noun)

Classifiers are used when counting objects (nouns). Almost all nouns have a corresponding
classifier. When learning a noun it is always good to learn its classifier.

If you identify the number of specific objects (e.g., X & — 2 & #L, This is an airplane.), you will
need to use the classifier. However, if the number of objects is not specified, the classifier will
not be used. For example, iX % ##5 6974 . This is a parrot’s beak.

Noticing and awareness spotlight

1. The difference between — and &
= )
Used whenever a classifier is used to

indicate “two of something”, see:
Subj. + Verb + & + Classifier + Noun

1) Counting:e.g., — =+ =....

2) Used in ordinal numbers: e.g., % — (first)s %
= (second)- % = (third)

3) As last part of any higher number that ends in
two: e.g., T=(12). \+=(82)
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2. Use of “noun + #J + noun” to express possession

To indicate ownership/possession, the structure is “noun + #J + noun”, for example, % # 69
means “one kind of soccer player.”

co State use/function of something using nominalization and purpose verb phrase,
LP 7.1.2 | %k +verb + object
Approaching Attaining Expanding
T RERY AT R RAE R TR AR R RERH.

Pincers grab food.

Pincers are used for grabbing
food.

The function of pincers is to grab
food.

Subject + verb + object.

Subj. + verb & +
nominalization A & + verb +
object + #9].

Noun phrase [Noun + #J to
indicate possession + noun] + verb
5 + nominalization [ & + verb +
object + #9].

Form focus: Nominalization using 9

A verb/verb phrase can become a noun by placing the particle #J(de) after it. For example, the
verb phrase 1%t (you say) can function as a noun phrase 12 %t #J, meaning “what you say” in
1R 4489 52 (What you say is..
* If the subject is expressed in the verb phrase 1%t (you say), it is likely that the noun
phrase, %%t #J (what you say), will function as the direct object in the sentence, in this

).

case, the “what” you say.

* If the direct object is expressed in the verb phrase, e.g., # 7K & (grow fruit), it is likely
that the noun phrase, #F 7K & 49, will function as the subject of the sentence, as that is

the information that is lacking.

co State use/function of a thing or an action using purpose verb phrase, & + verb +
LP 7.1.3 | object
Approaching Attaining Expanding
By A3 o Wl - AT B 6 R R Ao W % A E HR AR I

A bird uses its wing to fly.

¥ R K B K

A frog uses its skin to drink
water.

The duck uses its webbed feet
to swim.

¥ R IR R B Ko

A frog uses its skin to drink
water.

#o
A parrot needs to use its beak
to crack seeds.

i 2R UK R K

A frog needs to use its skin to
drink water.
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Subj. + Verb; + Object; +
Verb; + Object,

[Verb;and Verb, are
parallel verbs. They are
both actions performed by
the same Subj.]

Subj. + Verb; /A + Object; +
purpose verb phrase [k + Verb,
+ Object;]

Subj. + Verb; % & + Verb, J
+ Object; + purpose verb
phrase [ + Verbs + Object;]

Form focus: & (13i) + verb phrase [verb + object], indicating purpose

Here, the verb % (1ai) no longer functions as a verb meaning “to come/go”

, rather it becomes a

marker that takes on the meaning of “for the purpose of” and helps to connect two verbs. For

example,

Juan Daniel A /K47 % "% 7K. Juan Daniel uses a water bottle for the purpose of drinking water.
HKNEZRKY AR Z 3. We need a soccer field to play soccer (for the purpose of

playing soccer).

cC .
P 7.1.4 Express agreement/disagreement
For example:
Approaching Attaining Expanding
o PRBEAFAT A AR IRAR GG — A
Good. You are correct. | share your thoughts.
&[‘gj?}:o /f]‘miil;}% &%
| agree. You're absolutely right. | agree (more formal).
HKELE B & FARX ZINA AR AHF
| also + verb (am/agree). | think so too. | agree W|th you entirely.
3t o RAERIZLINA o
Exactly/Correct. | don't think so either.
Ao AR LINA N, 09 FRNBARGG T F) o
No. | don’t think so. My suggestions are different
from yours.
Ao 2, TRERREA.?
Not good- Yes, but don't you think... HAFe R T8
| must take issue with you on

RE & EARETRR &, that.
| don't agree with you. I'm afraid | have to

disagree. PR
T However
Not exactly.
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Learning Activity 2

1. Write the word “# K (technology)” on the whiteboard. Ask students to take a minute to
think about this word and to get ready to tell a partner what they imagine when they see
this word.

2. What are some examples of technology? Ask pairs to share some of their ideas. Remind
students that technology is not just electronics! Can they think of examples that are not
electronic?

3. |Invite students to help construct a definition for the word “technology.” Ask the following
guiding questions:

e English
BAREANELBPYLAZL G RFZ LI | Is technology made by humans or found in
497? nature?

AR T VAR 3k 75 iy 45 B & A2 What can technology do for us?

CHART AR X RATL? BLLA What is a good definition of “technology”?
Let’s create a definition together.
(BARZANEG LA, k% 8hH AN # | (Technology is anything that is made by

EERE A, ) humans to solve problems.)
ik — K& b AR R ET A H KD What type of professional designs a new
(ZAZ2)7) technology?

(An Engineer.)

Note: The concept of “technology” was introduced in Lesson 1, Prep Lesson. Perhaps the
definition is posted on the classroom wall.

4. Next, guide students to make a connection between technology and engineers and the
specific type of engineer introduced in the Juan Daniel story. Ask the following questions:

e English
e E—3R ¥ Juan Daniel & LA#9AR | Who remembers the name of the
A% A& ) TARR 69 4 57? bioengineer that Juan Daniel met in the
last chapter that we read?

R DLE A4 TP AT L 6952 Who remembers what a bioengineer does?
#EAE/E Juan Daniel #9# ¥ Z & & Peters | Who can find the part of the Juan Daniel
TR ILEEE] A TAZIF? story where Ms. Peters talks about
($ e R) bioengineers? (*at end of Chapter 4)

5. On page 15 of MMIC 7 IWB, show the paragraph from p. 21 in the story that starts “I have
an idea...” and ends with “help us solve problems.” (p. 28 in the Chinese version of the story:

MEA — AR, 7B AR R DALY R R TR )
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Then ask students:
P L English
Juan Daniel # & /EAf K 3K 3] # 8 F 249 | What did Juan Daniel decide to do to help
7 ik? him find a solution to his problem with his
(M TR #AFRAA—A ) frog?
(He decided to go to the rain forest.)

6. Tell students that in the next activity, they will practice thinking like a bioengineer as they
play a matching game.
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Language Function-Form-Vocabulary Connections (Activity 2)

co . . . .
LP7.2.1 State or identify what/who something is or is not

For example:

Approaching Attaining Expanding
() AR gho TR B (R) B S TR B (R) B S
E(R)AIRF/EL/ TR/, | IAA(R)RZALRZF/H /T | okt FEH(R)L2LE
Ao k)2 Ao s s i g N
This is/is not technology. This object is/is not technology. | This object is/is not

technology.
This is/is not an This person is/is not an This lady/gentleman is/is not
engineer/technician engineer/ technician/ an engineer/ technician/
/craftsman/artisan. craftsman/artisan. craftsman/artisan.
Pronoun (iX) + Verb (/2) + Pronoun (iX) + (CL + subj) + Pronoun (iX) + (CL + subj.) +
noun. Verb (52) + noun. Verb (52) + noun.
Form focus

A~ (bu) is an adverb that means “not.” Like most adverbs, ‘&~ (bu) always appears before the
verb, in this case, 2.

iX is a pronoun and means "this, these." It may or may not be followed by a classifier (CL) and
a noun, for example,

A ITA2YA, (This person is an engineer.)

i
X A& TA2YF. (This is an engineer.)

Noticing and awareness spotlight: A/ A& & vs. fi k4 ' F -

The classifier 4~ is the most commonly used classifier when referring to people or things. To
indicate more respect for the person being referred to, use 1= %+, % 4, a more formal
classifier + noun for people.

co Describe attributes of something using nominalization within a & ....49
LP 7.2.2 | sentence structure
Approaching Attaining Expanding
7 B 49 (plastic-made) J 78 A REBEHAN
* W #5489 (steel-made) JF AR o 889
A 89 (cloth-made) J A 8Y
£, 49 (hair-made) D
K 3k 49 (wood-made) JA AR Sk A58
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% k¥ 59 (stone-made) A B kMg
#r T4 49 (bamboo-made) AT T 8089
AL (clay-made) J A A
AL (rubber-made) JA A R A Y
R K #) (nature-made)
A#4) (human-made)
FARZ A, Hor AR R K o BT R 69 AR

AT 8,

A technology is human-made.

made.

The rain forest is nature-

The material that the
soccer shoes use is
human-made.

Subj. + verb 5 + adj. [noun + verb

Subj + verb & +

Relative clause [noun + BT

1] + 89, nominalization [verb +verb + 9] + head noun +
phrase( J/ + noun + #X) + | verb ;& + adj. + #9.
91,
Form focus

1. Use of nominalization within a “& ....#9” sentence structure

The “5% + adj. +49” structure is commonly used to describe something or someone. For

example, X A& R K6 o

(This object is natural.)

co Describe attributes of something/someone using a predicative construction

LP7.2.3

with the main noun modified by a relative clause

For example:

Approaching

Attaining

Expanding

AP ITARIFF ] AP FF L
2,

A bioengineer studies biology
and engineering.

TAZIP X B AR A A

An engineer is someone who
designs a new technology.

A 2 A S AR R AR
A Y TAZIT & TAZT 69—
i

A bioengineer who uses the
science of biology to design a
new technology is one kind of
engineer.

Subject noun + verb phrase
(action verb + direct object)

Main noun + “be” verb +
modifying phrase [verb +
object + #J] + noun

Relative clause as modifying
phrase for subject [verb +
object + #J] + subject noun +
“be” verb + noun phrase [noun
+ % + noun]

© 2012 Fortune, T., Wieland, M., and MMIC Team
Adaptation of Engineering is Elementary “Model Membrane” Unit, Lesson 2

MMIC 7




Lesson 7: Biology Meets Technology
Page | 18

Form focus: Use of verb phrase or relative clause to describe main noun

There are several ways to describe persons/places/things. One way is to use a verb phrase and
tell what the person/thing does. For example,

Wi e e —A2{E, A lizard and a frog live together.

A 4% + 4T 1143 4. Aforward kicks the ball and scores goals.

JKHR + B7Ko A water bottle carries water.

Another way to describe something/someone is to use a relative clause: a nominalized verb +
object + #9 clause placed in front of the noun being modified.

For example,

W ¥ F= F B 4E 89 + 7~ The places that a lizard and a frog live in...

— A& A HE A + A - “someone who designs technology”

& FH MY + fuE TF2)F - “An aerospace engineer who designs spaceships”

Noticing and awareness spotlight: Use of “noun + #J + noun” to express possession

To indicate ownership/possession, the structure is “noun + & + noun”, for example, T#2Jf 49
—#F means “one kind of engineer.”
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Focused Learning Phase-- “Through” activities

Students will compare and contrast different human-made technologies with natural things
that have similar functions.

Time: Learning Activity 3—30 minutes
Learning Activity 4—20 minutes

Learning Activity 3

Note: This is an adaptation of the matching activity in the EiE® binder, pages 64-67 {EiE® 2-7}.
For the Chinese version for this activity, use MMIC 7-2 CH: Matching Cards. Some of the items in
the EiE® version of the matching activity handout have been replaced with things that would be
found in China so as to introduce culture into the lesson. The object of this activity is to have
students try to match human-made technologies with objects found in nature that have the
same function. See MMIC 7-2-TG: Matching Cards, Teacher Guide, for the answer key to the
matching activity.

1. Place students in pairs and give each pair a Ziploc bag with two sets of cards from MMIC 7-
2a and 2b: Matching Cards. There are a total of 20 cards: 10 are images of natural objects,
ten are human-made technologies. Ask students to take the stack of natural object cards
and lay them neatly on the table, face up. Then have them take the stack of technology
object cards from the bag and ask them to lay them on the table (without looking at them)
face down. Instruct student partners to take turns turning over the cards that are face
down (one card at a time), and matching them to the natural object cards that are face up.
When a student finds a match, s/he must say how the two objects perform the same
function.

2. Put this interaction frame on page 16 of MMIC 7-IWB as a guide, and model the activity for
the class before having them begin.

¥ English
ALERKBRELERR G, The is found in nature.
ZANEXZRPGFERKKME | The is a human-made technology to
=] A solve a problem.

They are both used to .

7 ARG T #9.

Note: Students do not always recognize what Velcro is, and may need to see an example on a
student’s pair of shoes or clothing.
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3. Use the image of chopsticks and ask students to think of a technology in American culture
that is used for the same purpose (e.g., fork, tongs). Lead them in a discussion of cultural
practices that are related to the use of chopsticks (e.g., sharing food from a common bowl;
eating as a communal activity). Record this information on the cross-cultural chart in a new
category: tools for eating food.

4. Have the student pairs put their cards back into two stacks (natural objects and technology
objects), put a rubber band around each of the two stacks, put them into the Ziploc bag and
return the bag to the materials table.

5. Before students transition to the next activity, ask them to turn to a neighbor (not their
partner for the previous activity), recall one pair of “matching functions” and describe them
using the same sentence models still displayed.
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Language Function-Form-Vocabulary Connections (Activity 3)

co . . . .
LP7.3.1 State or identify what/who something is or is not

For example:

Approaching Attaining Expanding
() ZBEAR XANRB(FR) AR XARB(FR) AR
E(R)AIRF/BEL/ TR/, | IAA(R)RZALRZF/H /T | okt FE(R)Z2LE
Ao F/Z Ao EE s i o S N
This is/is not technology. This object is/is not technology. | This object is/is not

technology.
This is/is not an This person is/is not an This lady/gentleman is/is not
engineer/technician engineer/ technician/ an engineer/ technician/
/craftsman/artisan. craftsman/artisan. craftsman/artisan.
Pronoun (iX) + Verb (/2) + Pronoun (iX) + (CL + subj) + Pronoun (iX) + (CL + subj.) +
noun. Verb (52) + noun. Verb (52) + noun.
Form focus

A~ (bu) is an adverb that means “not.” Like most adverbs, &~ (bu) always appears before the
verb, in this case, 2.

iX is a pronoun and means "this, these." It may or may not be followed by a classifier (CL) and
a noun, for example,

A ITAZYA, (This person is an engineer.)

i
X A& TA2YF. (This is an engineer.)

Noticing and awareness spotlight: A/ A& & vs. fik 4+ F -

The classifier 4~ is the most commonly used classifier when referring to people or things. To
indicate more respect for the person being referred to, use 1= %+, % 4, a more formal
classifier + noun for people.

LP(;O.% 5 Describe something using nominalization within a £ ....4J sentence structure
Approaching Attaining Expanding
ANELZ R B AAEKXBRELZKEG, H AR A T 7
Ao
The is a human-made The is found in nature. They are both used
technology. to
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Subj. + verb 5% + adj. [noun + | Subj + verb /& + nominalization | Subj. + adv. + verb & +
verb] + #7 + noun. [verb phrase (locative phrase nominalization [verb F T
{#& +noun+ 2} +verb)+ +verb + #].
7).
Form focus

1. Simple descriptive sentence (Subj. + & + verb +49)

The “ + verb +#3” structure is commonly used to describe something or someone. For
example, XA & 4545449 . (This object is made by mom.)

LP(;(.)3.3 Express location using #& [zdi] in a locative phrase
For example:
Approaching Attaining Expanding
& 31X )L (here [vernacular]) A ..AT# /@ /3% (in frontof) | X A5 P 7
X Z (here, this place) .5 )&/ 3k (behind) (in the center of these two
AU (there [vernacular]) | &.. L3 /& /% (above) sections/parts/areas)
A7} 2 (there, that place) .. Ti/&@/k (below)
& % (home) .23 /&/k (inside) 2R S ab S
JE 3848 U (restaurant) A ..5hi )@/ 3k (outside) (on the hot, dry soccer field)
A 33 (soccer field) KB RZ (in nature)
J X ANER 4 (this section)
Z& (zai) + adverb of location Z& (zai) + noun + locative £ (zai) + modifying phrase + #9
(here, there)/noun (home, particle + noun
restaurant, soccer field, OR
country) £ (zai) + modifying phrase + #9

+ noun + locative particle

Form focus

1. Formation of locative phrase: “/& (zdi) + noun + locative particle”

To express location Chinese speakers use a locative phrase that begins with the coverb & (zai).
For example, “/& zai + concrete noun + locative particle”

A FI1RJE®: behind the goalie
KB KR E: innature

2. Placement of locative phrase

Unlike in English, a locative phrase is placed either at the beginning of the sentence or before
the main verb, NOT at the end of the sentence.
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A locative phrase, e.g., “4& zai + concrete noun +locative particle,” can be placed in a sentence

as follows:

1. Directly before the main verb. (Typical placement)
HA Aok it 8 4 LT —32%5 %% . We put a sponge on the coffee filter.

(Subj + locative phrase + verb + past tense marker + object.)

2. At the beginning of the sentence and set off by a comma. (for emphasis)
ot B4 B, RAIK T —3%2% . On the coffee filter, we put a sponge.

(Locative phrase, subj + verb + past tense marker + object.)

3. After main verb in a #&-construction (giving emphasis to the direct object)
FANte—de i e it B 4L £ T . We placed a sponge on the coffee filter.
(Subj + #&-construction [ + object + verb + complement] + past tense marker.)

co Identify similarities and differences between two things using topic as noun/verb

LP 7.3.4

phrase at sentence beginning

For example:

Approaching

Attaining

Expanding

T 89 ) AR SRR T a9 T Ak —
o

Pincers’ function and
chopsticks’ function are the
same.

HAT R, #FFkT—
o

Speaking of functions,
pincers’ and chopsticks’ are
the same.

AR, T RET KR
B

Speaking of functions, pincers’
and chopsticks’ are generally
the same but a little bit
different.

A+ Fa/3% (and) + B+ —#%
(same)/ I~ —#F (different)

Topic as verb phrase (verb +
object + “,”) + sentence (A #=
/3% (and) B + [5% assumed] +

adj.).

Topic as verb phrase (verb +
object + “,”) + sentence (A #=/
3% (and) B + [ assumed] +
four-character idiomatic

expressions.

Form focus: Topic as noun/verb phrase at sentence beginning

In Mandarin, expressing the topic (what the sentence is about) is very important. The topic
usually refers to something that the speaker and hearer already know about. The topic of the
sentence does not need to have a direct relationship with the main verb as would a subject.

The topic or that which is being discussed is usually placed at the beginning of the sentence and
set off by a comma. It can be either a noun phrase or a verb phrase.

For example,

Noun phrase: A1 &k & iEsh, A ¥ Bk EEHREA ML/ TE. (The sports people enjoy in
China are similar to/different from the sports people enjoy in the U.S.)
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Verb phrase: & ] T & 5, TAIFNE ZE B F ., (Using the engineering
design process, engineers need to follow these steps.)

Noticing and awareness spotlight

1. Use of “noun + #J + noun” to express possession

To indicate ownership/possession, the structure is “noun + #J + noun”, for example, 4 ¥ 493}
fit. means pincers’ function or the function of pincers.

2. Use of four-character idiomatic expressions

Four-character idiomatic expressions are commonly used phrases that carry a great of meaning
beyond the four characters themselves. They have their origins in traditional Chinese stories,
myths and historical facts and are best understood within these contexts. There are about
5,000 such expressions in use. A few commonly used four-character idiomatic expressions that
can be found in Juan Daniel’s Futbol Frog are:

S HH (very carefully)
— - R (fall down one thousand feet, fall far down, cascade down)

To pique student curiosity about these idiomatic expressions, teachers will need to research
their origins and discuss the historical context with students.
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1. Lead students in another interactive matching activity in which they will be matching
technologies and natural objects by function. Take one set of the 10 natural object cards
and the 10 technology object cards from MMIC 7-2a and 2b: Matching Cards and give one
card to each student. Using the following interaction frame (displayed on page 17 of MMIC
7 IWB), model the activity for students with another student or teaching assistant playing

the role of Student B.

Fx

English

WA DESTHHT + KT

F A A
KA —RDNRIF, BTARA AT

4 B
V8 AT R kAT 42

%

¥

1

4
&.\;.

A
AT A R AR T

b

4
&.\;.

B
B ERTG, RAE—RETF, ANA
R EA T KAT LB

S

2\2\1

#

¥4 B
KA AT, MR TABRT,

Model: crayfish pincers + chopsticks

Student A
| am a crayfish, so | have pincers.

Student B
What do you use your pincers for?

Student A
| use my pincers to grab things.

Student B

| can also grab things. | am a pair of
chopsticks. People use me to pick up food.
We are a match!

OR

Student B
| cannot grab things. We are not a match.

2. Show students that when they make a match, they must also link arms together until the
rest of the students find their matches, too. Students may need to move through the
interaction several times before finding their match. Once partnered, they must talk
together to identify the basic need that the natural object and the technology meet for the

plant/animal.
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Expansion Phase-- “Beyond” activities

Students make a personal connection during the activity of matching a part of the natural world
with a human-made technology used in everyday living.

Time: Learning Activity 5—20 minutes

Learning Activity 5

1. In a Think-Pair-Share format, ask students to think of other natural object/technology
matches not on the matching cards. They should then share their ideas with a partner, and
the pairs may share ideas with the whole class.

2. Distribute MMIC 7-3 CH (EiE" {2-7}): Technology Match-Up Homework, one per student.

3. Assign students the following task to complete at home:

¥ L English
A W R X — 3R P R B AR FHFE e | Think of two examples of technologies
B AL ERNL AR % LK E S A that we have not already seen in this

. lesson. Draw a picture or tape
6B A, ML E, . prett P
magazine/Internet images of these two

technologies on the handout.
EAARFPHI L L KREAAM | Identify an object in the natural world
AT, Leila XA T, that performs a similar function as each of
the technologies you have chosen, and
place or draw pictures of those natural
objects next to the matching technology
object on the handout.

A — &) & 1GE  E Ag R Write a sentence saying what function the
two objects have in common.

4. Provide a model (using objects/technologies on the matching cards) so that students may
copy down the sentence model to help them at home.

5. Begin the next lesson by having students read aloud what they wrote for their homework in
small groups, then invite a few groups to share one example with the class. Collect MMIC 7-
3 CH (EiE" {2-7}): Technology Match-Up Homework as evidence of learning.
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Language Function-Form-Vocabulary Connections (Activity 4-5)

Lp 7C2 51 Support ideas/opinions using compound sentences with adverb F 3t
For example:
Approaching Attaining Expanding

HEA e, B Ao IAEYAMT, A, € W TFEINEDAMT, B

R, B, ©A&......
lama ... , because.... This living thing has pincers, Due to this living thing having

asaresultitisa....... pincers, as a result it is ......
...... , B # (because)...... s B M (as a result, 8 T (due to)....., . (asa
B # (because)....., Fi A therefore), ...... result, therefore), ......
(so)......

Form focus: ......, B 3t (as a result, therefore), ......
A 3t (as a result, therefore) is an adverb that can be used instead of the conjunction & 7 in the
second clause.
Noticing and awareness spotlight: Use of & T (due to)

B T (due to)......, reflects a more formal register and is more likely to be used in written
communication.

co State use/function of something using nominalization and purpose verb phrase,
LP 7.4-5.2 | % + verb + object
Approaching Attaining Expanding

Ttk T RAERM W T RARRERY | HTRETHHEEARREL
a7, Mg,

Pincers and chopsticks Pincers and chopsticks are The function of pincers and

grab food. used for grabbing food. chopsticks is to grab food.

Subject + verb + object. Subj. + verb & + Noun phrase [Noun + #J to
nominalization [/ 5& + verb + | indicate possession + noun] + verb
object + #7]. 5 + nominalization [ ] 5k + verb +

object + #9].
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Form focus: Nominalization using 9

A verb/verb phrase can become a noun by placing the particle #J(de) after it. For example, the
verb phrase 1%t (you say) can function as a noun phrase 12 %t #J, meaning “what you say” in
1R 4489 52 (What you say is...).

* If the subject is expressed in the verb phrase 1%t (you say), it is likely that the noun
phrase, %%t #J (what you say), will function as the direct object in the sentence, in this
case, the “what” you say.

* If the direct object is expressed in the verb phrase, e.g., # 7K & (grow fruit), it is likely
that the noun phrase, #F 7K & 49, will function as the subject of the sentence, as that is
the information that is lacking.

e Ask and answer questions using question words
LP 7.4-5.3 9 84
For example:
Approaching Attaining Expanding
...... " ? #.....72 (Who) JU/% ¥? (How many)
Use of ma H 4.7 (What) AR(£E)......? (Which)
...... P N WRE.....2 (Where)
Is or is not? 4 BHf%......2  (When)
E 4.2 (How)
At 4.2 (Why)

Form focus: Placement of question words

Most question words in English occur at the beginning of a sentence. However, question words
in Chinese occur in a variety of positions. Generally, question words appear in the same
position as the grammatical function they serve in the sentence.

For example:

'© 89 G AR 24 L ? (What is the capital city? [“What” occurs in predicate position])

PERR %8 A A ILAE K? (How many countries are north of El Salvador? [“How many”
is in the # position of the noun phrase [# + classifier + noun])

Noticing and awareness spotlight: Use of "5? v&? 7% ?

A few particles are commonly used at the end of questions.

"7 is used to invite agreement.

"’? is a tag question meaning “, and you?”

"h? s a question particle that is used when one expects a “yes” or “no” response.
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cc Express agreement/disagreement

LP7.4-5.4 | Pressas s
For example:

Approaching Attaining Expanding
¥F o PRBLAF T G B E ARG —HE o
Good. You are correct. | share your thoughts.
A&, R R A EH o AAE Mo
| agree. You're absolutely right. | agree (more formal).
EALA B F. R LINA TR
| also + verb (am/agree). | think so too. | agree with you entirely.
*Fo EALTRZE LIAA
Exactly/Correct. | don't think so either.
Ao EAI R LINA N, 09 FRFARGG T F) o
No. | don’t think so. My suggestions are different

from yours.
Ao 2, TRRREA.?
Not good Yes, but don't you think... HAFe R T
| must take issue with you on
FR . RABERRE. that.
| don't agree with you. I'm afraid | have to
disagree. PR

T o However
Not exactly.

Noticing and awareness spotlight: Repetition of verb

Repetition of a verb, e.g., 31+ (to discuss), can be used to soften the tone of voice.
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Evidence of learning
» Oral exchanges role-playing rain forest animals, body parts and their functions using
picture cards
» Oral contributions to the co-construction of the definition of “technology”
» Correct matches and use of Mandarin in the matching card activities
» Completed handout:
o MMIC7-3 (EiE® {2-7}): Technology Match-Up Homework
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Vocabulary List
Content-obligatory (CO)
T #% Recognize
Pinyin Characters English meaning Parts of speech
gong néng b ki Function noun
kuai zi B F Chopsticks noun
gian zi A F serving tongs noun
1% 7% Produce
Pinyin Characters English meaning Parts of speech
bdo hu i to protect verb
bdo hu zi ji Rir B to defend itself verbal phrase
dalu PN Continent noun
hé shui g 7K to drink water verbal phrase
jid zhu shi wu FE Y to catch food verbal phrase
jido Jp Feet noun
jié jué wen ti fig i 15 AR to solve problems verb
jishu FAR Technology noun
kong qi = A Air noun
li xing de yun dong | AT #9153 popular sports noun
pi fi @3 Skin noun
gi hou 4% Climate noun
qi xi di 5 8 M Shelter noun
qing wa i Frog noun
ré dai yu lin A F AR rain forest noun
rén kéu A Population noun
rén l&i A K human noun
rén zao de A human-made adjective
shé ji yi zhdng ji shu | &3 —FF K to design a verb
technology
shé téu + k% tongue noun
shéng wu gong A M TAZ) bioengineer noun
chéng shi
shi wu =Y food noun
shi wu =Y food noun
shéu da B AR capital city noun
shuf 7K water noun
si zhi v AL legs noun
tian ran de KR natural/from nature | adjective
© 2012 Fortune, T., Wieland, M., and MMIC Team MMIC 7

Adaptation of Engineering is EIementary® “Model Membrane” Unit, Lesson 2



Lesson 7: Biology Meets Technology

Page | 32
X1 ru kong qi BNE A to take in air Verbal phrase
ya chi I35 teeth noun
ya pu 8 B webbed feet noun
you dong ] to move verb
you yong K to swim verb
yu yan EE language noun
yun dong 6u xiang | E 318 1% sports idol noun
Content-compatible (CC)
T #% Recognize
Pinyin | Characters English meaning Parts of speech
ba dong xi 13 jin P E okl to pull things verbal phrase
toward oneself
bian huan fang T e 7 @) to change direction | verbal phrase
xiang
dao gua 18] & to hang upside verb
down
féi hu KN flying fox noun
féng nido % B hummingbird noun
gan chu R fik to feel verb
gl ding wu pin Rk to stick things verbal phrase
together
hud ban AR AE partner noun
jyi ME airplane wings noun
jid qi méu wu kA XY to pick something | verb
up
jia zht shi wu huo F4E A ik A | to break or crack verbal phrase
xuan jid shiwu My
jiang lud san M % 4> parachute noun
Jido 7 antennae noun
jido pu Jibo BE flippers noun
jing, gan £ AT stalk/shoot (as in noun
bamboo
stalk/shoot)
kai ké qi I % nutcrackers noun
ké 7 shell noun
laye $et waxy leaves noun
mao ding BRAT burr noun
mo gui zhan J& R velcro noun
muU mian shu ARAR A kapok tree noun
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na li /A where question word
pa xing Jet7 to claw verb
pa zi e F rake noun
pai shui HeK to repel water verbal phrase
pei dui de ka pian Bext a9 F A matching cards noun
qi &% fin noun
gian zi A F serving tongs noun
gian zi A F pincers noun
quan ban A3 whole class noun
shirényu AL piranha noun
si jido you xi v A K, ‘Four Corners’ name
st kao-pei dui-fén o E — Bt — 4F | Think-Pair-Share verb
xiang
tian ran de wu ti, KRGk, A% | natural object noun
dong xi
wang Iz net noun
wei shén me A 4 why question word
xi shou yang guang | RO fa L #4784 | to absorb sunlight verbal phrase
jin xing guang hé Y A for energy
Zuo yong
Xi yi B 3 lizard noun
xiang hu lidn jié dao | #8 ZL %3 %) 693 5 | webbed wings noun phrase
de chi bang
xido léng xia de N R EF G NF crayfish claw noun
zhua zi
xido zU AR small group noun
ya zul iy 3 bill noun
ying JE eagle noun
ying wu 2 348 parrot noun
you dong W to move verb
yu y1 AR raincoat noun
zai f&i xing zhong 2 ’AT P B IZ %R E | to move slowly verbal phrase
jian man su du through the air
zén me E 4 how question word
zhi zhl wang Ha gk W spider web noun
zhua zhu wu pin IME D S to grab things verbal phrase
zhua zi INF paw noun
zhuan jia +R expert noun
zul v beak Noun
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1% 7% Produce
Pinyin Characters English meaning Parts of speech
bian fu By 35 bat noun
chi bang A wings noun
chi dong xi "R to eat verbal phrase
fei & fly verb
gou X dog noun
hu dié R butterfly noun
giang lang B, 3R Bess beetle noun
shu gan T trunk noun
wéi ba Be tail noun
X1 shui R K to take in water verbal phrase
xido long xia N T H T crayfish noun
ya zi 78 5 duck noun
ye zi v+ F leaves noun
zh1 zha Yo ki spider noun
zhu zi W F bamboo noun
© 2012 Fortune, T., Wieland, M., and MMIC Team MMIC 7

Adaptation of Engineering is EIementary® “Model Membrane” Unit, Lesson 2



Lesson 7: Biology Meets Technology

© 2012 Fortune, T., Wieland, M., and MMIC Team MMIC 7-1
Adaptation of EiE” “Model Membrane” Unit: Lesson 2
Duplication Permitted



Lesson 7: Biology Meets Technology

© 2012 Fortune, T., Wieland, M., and MMIC Team MMIC 7-1
Adaptation of EiE” “Model Membrane” Unit: Lesson 2
Duplication Permitted



Lesson 7: Biology Meets Technology

© 2012 Fortune, T., Wieland, M., and MMIC Team MMIC 7-1
Adaptation of EiE” “Model Membrane” Unit: Lesson 2
Duplication Permitted



Lesson 7: Biology Meets Technology

© 2012 Fortune, T., Wieland, M., and MMIC Team MMIC 7-1
Adaptation of EiE” “Model Membrane” Unit: Lesson 2
Duplication Permitted



Lesson 7: Biology Meets Technology

© 2012 Fortune, T., Wieland, M., and MMIC Team MMIC 7-1
Adaptation of EiE” “Model Membrane” Unit: Lesson 2
Duplication Permitted



Lesson 7: Biology Meets Technology

© 2012 Fortune, T., Wieland, M., and MMIC Team MMIC 7-1
Adaptation of EiE” “Model Membrane” Unit: Lesson 2
Duplication Permitted



T I AF

R EeE Z B b T SR [ R g

1.

10.

11.

12.

Fok: & K[E R K] K [R K]
DN RIF: R [BRAP]; BT RAE R ]
0 F: W BE[E K] R [PL AR B 78 K]
S kAR [RAR] B[R]

ARAR A B F[RK]; et [HE K]

o B R [R] BR[O AR W]
TN B[R] RE[ R BT #]
IR s [PRAP]; ARO[ R k]

BN BB T W[ R B
¥y v R RAT]; R B[R 8 T
S SARE[TR]; Mo [8] 4]

AT E[ROK]; T [ROK Fa R S AT L AAE R
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Lesson 7: Biology Meets Technology

Picture Cards: Teacher Guide

Images on the picture cards: Circled items [and their functions] are listed below.

1. Frog: Tongue [to catch insects]; skin [to drink]

2. Crayfish: Shell [to protect]; pincers [to catch food]

3. Duck: Webbed feet [to swim]; bill [to eat and drink]

4, Butterfly: Antennae [to feel]; wings [to fly]

5. Kapok tree: Trunk [to take in water]; waxy leaves [to repel water]

6. Hummingbird: Wing [to fly]; beak [to eat]

7. Flying fox: Webbed wings [to fly]; tail [to change direction])

8. Bess Beetle: Shell [to protect; antennae [to feel]

9. Piranha: Fin [to move]; teeth [to eat]

10. Lizard: Legs [to crawl]; tail [to defend itself]

11. Bat: Wings [to fly]; feet [to hang upside down]

12. Bamboo: Stalk [to take in water]; leaves [to absorb sunlight for energy]
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Lesson 7: Biology Meets Technology
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Lesson 7: Biology Meets Technology

Matching Cards: Teacher Guide

Here are the answers to the Matching Cards activity. The natural object is on the left; the
human-made technology is on the right. The common function is indicated below each pair.

1. Waxy leaves on a plant / Raincoat
* Both are used to repel water
2. Dog’s paw / Rake
* Both are used to pull things toward you
3. Hummingbird wings / Air plane wings
* Both are used to fly
4. Flying fox’s webbed wings / Parachute
* Both are used to move slowly through the air
5. Spider web / Net
* Both are used to catch things
6. Dolphin’s tail or duck’s feet / flippers
* Both are used to swim
7. Eagle’s claws / Serving tongs
* Both are used to grab things
8. Parrot’s beak / Nutcracker
* Both are used to break/crack food
9. Burr /Velcro
* Both are used to stick things together
10. Crayfish claw / Chopsticks
* Both are used to grab things and pick them up

Note: Many of the objects in this activity were used in Activity 1 as well, so students should be
familiar with the vocabulary.
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Lesson 7: Biology Meets Technology
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Lesson 7: Biology Meets Technology

Eagle
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Tong
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Lesson 7: Biology Meets Technology
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