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Lesson 12: Designing a Model Membrane
(associated with EiE" Lesson 4, Part 1)

Lesson Topic: Designing a model membrane using knowledge of the properties of membranes,
the properties of model membrane materials, and the Engineering Design Process

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

* Retell key elements of a story
* Apply writing composition skills

Science and Engineering

* Apply scientific understandings gained through prior analyses of natural membrane
properties (raisin skin experiment) and properties of model membrane materials
(testing materials experiment) to design of a model membrane

* Implement the steps of the Engineering Design Process
o “Imagine” model membrane designs and select one design to “create” and “test”
o Select materials for a model membrane design
o Draw and label a model membrane design plan with detailed diagrams and

materials lists
o “Create” and test model membrane designs using established criteria

e Offer a rationale for model membrane design, specifically referencing the quantities

and properties of testing materials

Math

* Apply knowledge of decimals/fractions and measuring units to report water volume
* |dentify that cup and milliliter are different measuring units of liquid volume

Learning Strategies: Students can...

* Work cooperatively with a group

* Use pictures to retell a story

* Make adjustments to improve a design
* Use background knowledge

* Make predictions

* Plan and organize

* Take notes

© 2012 Fortune, T., Wieland, M., and MMIC Team MMIC 12
Adaptation of Engineering is Elementary “Model Membrane” Unit, Lesson 4, Part 1



Lesson 12: Designing a Model Membrane

Page | 2

Chinese Language Objectives: Students can...
Functions and Forms
Content-obligatory (CO)

* Ask and answer questions using question words

* Describe attributes of person/place/thing using modifying phrases

* Describe emotional states of main characters using adjectives or adverbs

* Express location using /& [zai] in a locative phrase

* Recount events in past time using action verbs with 7 (temporal marker) and
dependent time phrase/clause in complex sentence

* Describe actions of main characters using verb + resultative complements (directional)

e State use/function of something using nominalization and purpose verb phrase, % +
verb + object

* Order a series of events using sequencing adverbs

* Support ideas/opinions using compound sentences with adverb B st

* Report about things, actions, or events in past time using action verbs with 7 (temporal
marker) and adverbs of time

* Predict cause-effect relationship using hypothetical conditional sentences with 4= & /%
R, (R A)...... and the adjectival verb 7T #&

* State quantities of materials using numbers and appropriate classifiers

* Suggest an alternative idea using serial verb construction with pivotal noun phrase

* Predict degree of probability of something using auxiliary “helping” verbs

* Give emphasis to the specific direct object by using 2 or iL/4% construction and placing
the direct object before the verb

* Distinguish the superlative degree among two or more things/ideas within a topic using
a locative phrase £... 2/ /&...F to identify the whole topic, and the superlative adverb
4

* Make comparison between two things using A + bt (comparison marker) + B +
(¥) + adjective structure

* Give reasons for actions/choices/preferences using preposition A 7

* Construct characters to form words and phrases adhering to character structure rules
and stroke order guidelines

* Use a developing understanding of basic units of word formation in Chinese to infer and
construct meaning with written text

Content-compatible (CC)
* Make inferences based on visual clues

* State or identify what/who something is or is not
* Express a personal opinion
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* Express agreement/disagreement
* Report events in past time using adverbs of time
e Ask for clarification about feedback/advice/idea
* Make a request using different degrees of politeness
* Give a command using serial verb construction
* Negotiate to reach consensus
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T # Recognize

172 3% Produce

Aioye8iqo-juaquo)

Measurement Words

AR Z R measuring cup, F/ one half,
4% — one fourth/quarter, 44X fraction,
N #% decimal, M = to measure, A%
success, #& cup, & 7T milliliter, 4R 4%
volume

Properties of Test Materials and
Membranes

#6945 M properties of materials, % I
#E A 69 454 properties of model
membrane, #f#}.%#k material name, A %
shiny, At 4= 4] #1% to be able to control
rate of flow

Story Elements

A character, % 7% setting, i 4] time of
day, F 4 events, I9]#2 problem, & & 7 %
solution

Engineering Design Process

T #23% 3t % & Engineering Design Process,
#19] ask, &% imagine, X # plan, #4E
create, &t improve, ¥ ¥ step, X 3t to
design, 3% to model/modeling, Z#2Jf
engineer, £ 35 experiment, £ 5 K
scientist , 7% 2 membrane, % ## & 52 R 9]
# to solve real-world problems, X —1X#f
69 #8.7% to try out new ideas, & Fl 1 £ 7y
to use imagination

Test Materials

vk 3T JE 2K coffee filter, 2% cheesecloth,
47 felt, 4 4% sponge, & L4 & 7 nylon
screen, 45 $4 4% aluminum foil, A — /N 3L49
48 %5 4% aluminum foil with one hole, A
ANFLAG 48 $5 4% aluminum foil with two
holes

Experiment Words

52 B experiment, 4 to predict, 4% B 1
£ supporting ideas, 7% B & science
journal, /& to drip

Properties of Test Materials and
Membranes

F /& smooth, /F thick, 7 &9 thin, & & 49/
K & 49 white/beige, 4% 49 made of
paper, A 3L has holes, /%7 3L does not
have holes, X & 9 7% % natural
membrane, A& 9 7% E human-made
membrane, , ¥ id/if 1L to pass through,
714 to flow through FEL#% to block, %R 47 to
protect
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T # Recognize

1% 7% Produce

3|qredwod-juajuo)

Instructional Activities

J& 7 Show and Tell, ¥/ to rotate, 7K4%
water pitcher, S_f & folder, 4 3% whole
class, «J» 28 small group, 1tk 1% partner
Model Membrane Design Words

% %% container, Z-F lid,

% (/3L) to pierce holes, 4" % to layer, &
€ A4 % to fold something, 15 37 A& &
#9 XJ» to cut and make something fit, 47
to bend, 3 to cut

Job Cards/Roles

P S EE R Chinese Champion, ##H& ¥
7 Magnificent Materials Manager, %3 i
Remarkable Recorder, TAF & ¥ 7 Terrific
Taskmaster, /% 7 /& # i Polished
Presenter

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
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 4, Part 1: Materials, page 100,
(prepare these before starting class)

® Interactive whiteboard pages for Lessons 12: MMIC 12-IWB

® 6 sheets of large flipchart paper and 6 different colored markers for Activity 1

® Digital photos of students doing the materials testing from Lesson 11

® Students’ science notebooks

® Laminated job cards for group work

® Digital camera for taking photos of the model membrane design process

®* Handouts:

a. MMIC11-4 (EiE® {3-3}): Testing Model Membrane Materials (Completed
during Lesson 11; students should have it in their science notebooks)
MMIC 12-1a, 12-1b, 12-1c: Story Retell Pictures, one per group
MMIC 10-3 (EiE® {4-1}): The Engineering Design Process
MMIC 12-2 (EiE~ {4-4}): Designing a Model Membrane: Ask!, one per group
MMIC 12-3 (EiE~ {4-5}): Designing a Model Membrane: Imagine!, one per
student
f. MMIC 12-4 (EiE" {4-6}): Designing a Model Membrane: Plan!, one per group

™ oo o

Classroom Management Tip: Instead of giving one bin to each group, use three plastic bins at
the front or back of class and have the groups bring their models there.
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LEARNING ACTIVITIES (% 52 7 3h)
Preview Phase—“Into” Activities

Students will use pictures from the story to recall Juan Daniel’s motivation for designing a
model membrane and then reconstruct the process that he used to design his model
membrane. Students will identify the model membrane materials that they tested in Lesson 11
and, considering their properties, predict why they might/might not work well. The teacher will
then give students an overview of their design challenge.

Time: Learning Activity 1—40 minutes
Learning Activity 2—30 minutes

Learning Activity 1

1. Hang six large sheets of flipchart paper around the classroom. Allow for sufficient space
between each large sheet of posted paper so that a small group of students will be able to
cluster around each sheet. Label each sheet of paper with a chapter number (1-6, one
chapter per paper). Attach story pictures from Juan Daniel Chapters 1-6 (MMIC 12-1a, 12-
1b, 12-1c: Story Retell Pictures) to the corresponding chapter’s flipchart paper. Each sheet
will be referred to as a “chapter station.”

2. Put students into six working groups. Number the groups 1-6 and give each group a
different colored marker.

3. Choose a i3 i1 (Remarkable Recorder) to start for each group.

Note: Student groups will need to change the i2.3< i (Remarkable Recorder) when they move
to each new flipchart paper/station.

4. Tell the students that they will start this next activity at the chapter station that shares the
same number as their group (i.e., Group 1 at Chapter 1’s flipchart paper, etc.). While there,
the 7123 i1 (Remarkable Recorder) will write down any words, phrases or sentences that
students in the group can think of to describe the chapter picture: Who they see, where it
takes place, what is happening in the picture, and why. Students will have only two
minutes at each chapter station and need to work together to share and record as many
ideas as they can before they hear the signal to change stations. After two minutes, give a
signal and direct all groups to rotate clockwise around the room, stop at the next station,
read what is there and add any new words, phrases or sentences to the sheet that they can.
Groups will continue until the rotation is complete and they are back at their first station.

5. Once groups are at their original station, ask them to read through all of the ideas for their
chapter that are written on the flipchart paper, and ask them to prepare an informal oral
retelling of the key elements/events in the chapter. Each group member needs to
participate in the group’s retelling. Briefly review language for describing characters/events
and story sequencing.
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6. After 3-4 minutes, give a signal to have groups return to their seats. Before beginning with
the group retelling activity, introduce the following questions on page 1 of MMIC 12-IWB
and ask students to think about these questions as they listen to the whole class chapter-

by-chapter story retelling:

X

English

A H 4 Juan Daniel 322SR 2 43X 3] 69 F
37

GZBRBF TR, THASE N LA LB
K ik Ao )

Why was Juan Daniel worried about the
frog that he found?

(It did not have enough water to survive
far from its rain forest home.)

A& KT F R L B2

(B kR 80 AT R )

Why is water so important to the frog?

(It is a basic need for survival.)

F 9k & AR K?

(Fredidad e oy Bk kg K. Faked Bk
A—FRTEIR. )

How does a frog drink water?

(It can drink water through its skin, which
is a membrane.)

Juan Daniel &4 T 2 F 24N 7K 5

(RoiZ 3t 7T —ANFRARR, KRR IE
F Rk L, )

What did Juan Daniel do to help bring
water to the frog?

(He designed a model membrane that
would slowly drip water onto the frog’s
skin.)

MR AL A 69 B4R A AR 2 A B2

(TAEZF TR AT I REA &
. EFR T RSO FE. WX
F it )

What steps did he follow as he designed
his model membrane?

(The five steps of the Engineering Design
Process: Ask questions, imagine solutions,
test materials from around the house and
draw a plan, create his model, test it and
change it to improve it)

Invite student groups up one at a time for the informal oral story retelling. As groups retell

the story chapter by chapter, draw attention to the elements of narrative: characters,
setting, events that lead to a problem, and resolution of the problem.

Finally, tell the class that today, they too will have the chance to design a model membrane

for Juan Daniel’s frog using the same process that Juan Daniel used.
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Language Function-Form-Vocabulary Connections (Activity 1)

co . . .
P 12.1.1 Ask and answer questions using question words
For example:
Approaching Attaining Expanding
...... " ? #.....72 (Who) JU/% ¥? (How many)
Use of ma H 4.7 (What) AR(2E)......? (Which)
...... LD WRE.....2 (Where)
Is or is not? & 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:

P S R R PLIR? (Who is going to play the soccer game? [“Who” occurs in subject position])
R A LA B 3R3E 5 1 ? (How many soccer players did you see? [“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.

"2? 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.

co
LP 12.1.2
For example:

A AR % HL W) 69 2 A @ AR (the rain forest that has lots of plants)

09, AL HA A AR (the rain forest that is green and provides shelter)

Describe attributes of person/place/thing using modifying phrases

Approaching

Attaining

Expanding

#. 47 (hot)

% %9 (rainy)
%k &89 (green)
2 89 (wet)

% (good/nice)
3R (bad/mean)

H AR % H 489 (that has
lots of plants)

H ARV H A 89 (that has
few plants)

(%) A #HBhEg (thatis
helpful/not helpful)

PR 8 M4 (that
provides shelter)

By R I35 49 (that is
good at soccer)

3043 B 49 (that runs fast)
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#3 (warmhearted)
& (tall)
# (short)
Attributive adjective [adj. + #9] + | Relative clause [(7%)# + Relative clause [verb + noun
Head noun noun + #J] + Head noun + #J] + Head noun

Form focus: Relative clause [verb + noun + #9] + head noun

Modifying phrases can be either attributive adjectives, e.g., % 7 #9(rainy)
or relative clauses, e.g., & (have) & % #.47 (lots of plants) + #7 (that has lots of plants).
Modifying phrases are placed in front of the head noun (e.g., 32445 & #69 # A 4k ).

Noticing and awareness spotlight

1. The negation of A (have)is XA

The negative particle & (méi), not 1~ (bu), must be used to negate # (ydu) [have].
7 can be used by itself to express %A (méiyodu). If X is used by itself, A is assumed such
that % = %X A.

2. Adjective repetition

Adjective repetition occurs frequently in Chinese. There are different ways to do this:
1. “aa’ form, e.g., K% (verylong), & /% (thick)s & (thin)*;
2. “abb” form,e.g., & &%&% (snow-white, pure white, as very white as snow), 2% %% or
2. H F (hairy or downy), 7 & & (glistening, sparkling, shining), ZJ&J& (wet, moist);
3. “aabb” form,e.g., F & # # (clear), PLHIZ42 (in a trance, absent-minded), 404 k.
X (as very red/warm as fire).

* Use of double adjectives is typical for young children.

3. The “monosyllabic” rule and use of )

When describing persons, places and things, the use of #J between adj. and noun will occur if
the adjective is made up of more than one syllable, for example, # X 7 349 Fp (two webbed
feet).

However, use of #] between the adjective and noun is omitted if the adjective is only one
syllable. For example, 1 2 KB (two big eyes).
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co . . . . S
P 12.1.3 Describe emotional states of main characters using adjectives or adverbs
For example:
Approaching Attaining Expanding
2 3% (happy) 5 3% 69 B (happy face) # & (confused)

1% 3 (sad)

Z (tired)

%1 (afraid/scared)
% A, (angry)

%7K (nervous)

T 4F % & (embarrassed)
“F# (calm)

% % (excited)

I (proud)

%37 (amazed)

i# A (satisfied)

3“\ 3“\

5 >4 HLBL (speak happily)

1% 8 89 F ¥ (sad boy)
158 WK (cry sadly)

b 8995 (joyful song)
T He Ho g (sing joyfully)

T &G R

(embarrassed expression)
THF & &3 E (smile

embarrassedly)

% (frustrated)
£ J& (anxious)
Rk (grateful)
J& & (agonized)
b (amused)
%15 (astonished)
# 9% F1 & (exhausted)
AR, A (cocky)

Juan Daniel &A% 5o

Juan Daniel is very sad.

Juan Daniel & (—).&JL%E
K, TR T
Juan Daniel was a little bit

nervous, but he quickly
calmed down.

Juan Daniel %) % 3k B 4F 45 9%
RS

Juan Daniel played soccer so
hard that he was exhausted.

Subj. + “very” + adj.,
(“be” verb is omitted in
Chinese.)

.., Subj. + adv. + “#” (de) +
Verb

Subj. + Verb + Object + Verb

(same as before) + “45" +
complement

Form focus: Use of 9. #u. 1%

#9 (de) is used when an adjective and/or a pronoun modifies a noun. The form is:

Adj./pron. + &9 + Noun, for example, ¥ ##J 2 X (sweltering summer), #1149
(our model membrane design)

H, (di) is used when an adverb modifies a verb. The form is:

Adv. + 3 + Verb (unlike in English!), for example, &3

A

S F (cheer happily)

1% (de) is used when a verb complement is used after the main verb. The form is:

Verb + 13 + Adv., for example, 3 ¥.45

o (I'ran fast.)

Sometimes, the main verb can be repeated if there is an object following the main verb. The

form is:

Verb + Object + Verb + 4% + adv. , for example, X %) 2 3K 134F o

(I kick the soccer ball well.)
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Noticing and awareness spotlight

1. % as polyphone

To be a polyphone, “dud yin zi” ( % & %) in Chinese, a character must have two or more
pronunciations and multiple meanings. Each pronunciation goes with one meaning.

For example:

o | luo % )z verb, meaning “fall behind, fall down”
¢ N . .
| la % T verb, meaning “forget, leave behind”

1=

2. Use of “A + (—).%JL” structure

“Be” verb is sometimes translated into “have/has” when “(—).% JL” is used in front of an adj.,
e.g., A —EILE. (Iam a little tired.)

The structure is:

Subj. + A& (have/has) + “(—).%J)L” + adj.

Lp 521.4 Express location using #& [zdi] in a locative phrase
For example:
Approaching Attaining Expanding
& 31X )L (here [vernacular]) A ..AT#/ @/ 3k (in frontof) | X AL 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 448 U (restaurant) .58 /& [k (outside) (on the hot, dry soccer field)
A Z 3 (soccer field)
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”
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A FI1RJE®&: behind the goalie
A %33 E: on the soccer field

To provide more detail within a locative phrase, we can add a modifying phrase, for example,
“f (zai) + modifying phrase + (#9) + noun (+ locative particle).”
There are a few different ways to construct a modifying phrase:

1. Adj+ #9: For example, £ X # X F # & 233 Lk (on the hot, dry soccer field)

2. Noun phrase +#9: £ iX # A28 4~ 49 F ] (in the center of these two sections)

3. Relative clause: See CO 4.1.3

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.

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 4k LT —32% %% . 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 B 4K B, KA 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 iR e it 4L £ 7 . We placed a sponge on the coffee filter.
(Subj + #&-construction [ + object + verb + complement] + past tense marker.)

Noticing and awareness spotlight: Use of suffixes . & . -k

Locative particles such as AT (in front of) and J& (behind) will typically be used with one of the
following suffixes: i (-bian)s & (-mian). =k (-tou) and become, for example, a7 /& /.

The following adverbs of location can be used interchangeably:

iX )L (here [vernacular]); iX 2 (here, this place)
AR U (there [vernacular]); AR 2 (there, that place)
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co Recount events in simple past time using action verbs with 7 (temporal
LP 12.1.5 | marker) and dependent time phrase/clause in complex sentence
Approaching Attaining Expanding
Juan Daniel 3R A —A2 % | B ERILIRAGBHME ) José iE % Juan Daniel # % %) L&
BT Eduardo 4& Juan Daniel #45] BBz, TRAARD
T, Juan Daniel 8908515 | 3T — THA9 B B
7o
Juan Daniel went to play While at the soccer game José | When Juan Daniel was about
soccer with his friends. Eduardo pushed Juan Daniel to kick the soccer ball,
down and Juan Daniel’ arm someone shoved his shoulder
hard.

BT —AFRRE | LTI T —ANFRE | BT T —AERARR, ik
A KRR T e F 69 IR
.ho

He designed a model

He designed a model
membrane that would slowly

He designed a model
membrane for the frog.

membrane. drip water onto the frog’s
skin.

Simple past time using Use of dependent time phrase | Use of dependent time clause

action verb with temporal in complex sentence and in complex sentence and

marker T temporal marker 7 temporal marker 7

Form focus

1. Use of T as temporal marker

Simple past time can be communicated using 7 (temporal marker), e.g., action verb + 7
(temporal marker). The temporal marker “ 7" is positioned either immediately after the
main verb or at the end of the sentence/clause.

2. Use of dependent time phrase/clause in complex sentence

Mandarin uses adverbs of time and adverb of time phrases to connect two clauses and form
one complex sentence.
The first clause may consist of

* An adverb of time placed at the end of the first clause [noun + adverb of time #) &t 4%
], e.g., RIRILILABIE, ... (While at the soccer game, ...)

* oran adverb of time phrase that is separated into two parts [ % (part 1) + simple SVO
sentence + #9 BJ1Z (part 2)], e.g., ¥ RAVN X LY & A 69 6H4& , ... (When we
tested the nylon screen,...).

For example,
Noun/simple SVO sentence + adverb of time phrase YL J5......)Z (after), + main clause.
Noun/simple SVO sentence + adverb of time VA 7T (before), + main clause.
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Noun/simple SVO sentence + adverb of time phrase % ...... #9 B4% (when/while at), + main
clause.

3. Use of #&- and iL/4#.-construction

Similar to “f&-sentence,” the “ik//%-construction” allows one to place the direct object in
front of the main verb, which is not typical word order in Chinese. This draws more attention
to what is happening to the object itself.

Noticing and awareness spotlight

1. Coverbs/prepositions

Approaching Attaining Expanding
F2 (direct object marker) I® T (except, besides) % T (concerning, with
It (compare) *F[F] (concerning, with regard to)
M (from)...... | (to a place) | regard to) [4&]¥% (according to)
25 (for, to) % T (concerning, with regard | [#k]#& (according to)
% (with) to) % (depend on)
Fa (with, and) [ T] (for, in order to) % (separated from)

#H T (because of, due to) 1% (like)

Prepositions are often referred to as coverbs. They are called coverbs because they are partly
like verbs and partly like prepositions. Most coverbs used to be verbs at earlier stages of the
language and many still have characteristics of verbs and can be used as verbs that have
similar meanings, for example, £ (gé&i) as a verb means “to give” and as a preposition/coverb
it means “to” or “for.” For example,

o 2hF X3t T —/NEEAE A . He designed a model membrane for the frog.

Juan Daniel SRR A —#2 %% 3K T - Juan Daniel went to play soccer together with friends.

Prepositional phrases such as %7 %% (for the frog) and 3% A — #2 (together with friends)
are typically place directly in front of the main verb. When the verb consists of an auxiliary
“helping verb” + main verb, the prepositional phrase is placed after the auxiliary and before
the main verb, for example, 3 A8 3% 3 Hu Ak #) & F 52 3. (I want to do the raisin
experiment with her/him.)

2. Use of preposition 3k

The preposition/coverb #% has several different uses. A useful sentence structure that uses
this preposition is as follows:

Subj./topic + preposition phrase (preposition ¥%+ object) + verb + (noun phrase).

RO MM H BT R

| want to do the raisin experiment with her/him.

Juan Daniel F=H 69 A8 A ATSR4AL b 64 F4b B 35 F A1 L &3 3

Juan Daniel and his friends play soccer with the other boys in town
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co Describe actions of main characters using verb + resultative complements
LP 12.1.6 | (directional)
Approaching Attaining Expanding
Type 1l Type 2 Type 3
For example: For example: For example:
3¢, & (to run over here- # £ (bring along) 3¢,3¢ k& (to run across)
toward the speaker) 14 & (stretch something out), | ¥¢3i$ 3 (to run across)
3% (to run over there- #8. (think of an idea, have an | /it % (to dash over)
away from the speaker) idea jump out) it % (to kick in)
Bk Bk (to jumparound) | = (run back to some place)
% * (look across)
7 % (walk across)

Form focus: Verb + Resultative complements (directional)

In Chinese, each action verb communicates one specific action. For example, & (look) simply
refers to the act of looking. To communicate that the looking resulted in seeing something,
one needs to use a “verb + resultative complement” structure that will consist of an additional
verb or adjective. For example, & (look) + JL (perceive) = to see something. Other examples
are T (listen) + & (perceive) = to understand by listening, 47 (hit) + 4| (down) = to push
down.

“Verb + resultative complement” structures are always composed of two elements. The
second element indicates action resulting from the action or process communicated by the
first element. For example:
teFe 1142 (1. to pull) FF (2.to open) T - [He pulled the door open.]

There are several kinds of results that can be expressed by a “verb + resultative complement”
structure. These include cause (RAEZARITH T - [l broke the teacup.]), achievement (&
MAFB % # To [l wrote that character clearly.]), and direction (38t % T . [She
jumped across.]).

Directional “Verb + resultative complement” structure:

The first verb in this structure indicates movement from one place to another, the second verb
(which may consist of one to two verbs) communicates the direction in which the subject
moves. There are three main types of directional verbs:

Type 1. Direction relative to the speaker
% (go) indicates movement away from the speaker.
& (come) indicates movement toward the speaker.
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Type 2. Direction of the motion in space.

_E (shang) [ascent — up] to climb

T (xia) [descent — down] to decline or go downwards

# (jin) [enter —in] to enter

& (chd) [exit — out] to go out (of a place)

#2 (qi) [rise — up] to rise

=] (hui) [return — back] to return

it (guo) [cross — over] to cross

It (kai) [open — apart, away] to start

Type 3. “Type 2 + Type 1” combination, direction of the motion relative to the speaker.

_E k& (ascend-come= up toward the speaker)
E 3 (ascend-go = up away from the speaker)

& & (exit-come = come out)
& 2 (exit-go = go out)

co State use/function of something using nominalization and purpose verb phrase,
LP 12.1.7 | & + verb + object
Approaching Attaining Expanding
FE R BB Ko TR BB RB K | FE R 8K RS Ko

7 6

The frog needs to use its skin to
drink water.

The frog uses skin to drink
water.

The frog uses its skin to
drink water.

Subj. + Verb; & & + Verb, A+
pronoun + #J+ Object; +
purpose verb phrase [k + Verbs
+ Objects]

Subj. + Verb; + Object; + Verb,
+ Object,

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

Subj. + Verb & +
nominalization [Verb, ] +
pronoun + #J + Object; +
& + Verb, + Object,+ #9].

F k8 e 49 IR kg Ko
The frog drinks water through
its membrane.

Subj. + prepositional phrase
(coverb + Object;) + purpose
verb phrase [k + Verbs +
Objects]
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Form focus

1. Multiple uses of &

1. “2&” asan action verb, meaning “to come”.

e.g., ferE R kiZ ™ k. (He came twice yesterday.)
2. “&” is used to replace the verb in previous sentence.

e.g., MXME G T, EAAR—H#! (Drink up this cup of tea, we will drink another!)
3. “&” is placed in front of a verb phrase, indicating purpose.

e.g., Juan Daniel & Z/KAF k" 7K o (Juan Daniel needs a water bottle to drink water.)
4. “” is used to indicate the direction of an action verb.

e.g., IRAesR K4 £ k! (Bring that book over here!)

2. Nominalization using #9

A verb/verb phrase can become a noun by placing the particle 49 (de) after it. For example, the
verb phrase 1%t (you say) can function as a noun phrase 13 7, 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, 173t 47 (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.

Lp f;).l.S Order a series of events using sequencing adverbs
Approaching Attaining Expanding
F—. B, B=... ah, .. s By e , #HT TA
Ordinals: first, second, X, o consequently, as a result
third... Initially, ..., then, ..., next, ...
%z

B, ... =2 , A, A in conclusion
=9/ in the beginning
First, ..., later, ..., finally, ... g

CES afterwards
Fi later on
in the beginning R

AR Az at the end
...... ﬁ, Y =2 after that
...before..., ...after... R

at the end
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For example:
F—F 2. BF—F | AF—RHKLE, JuanDaniel | £ LEZ I FE —3 2L RKILE,
¥ M — 456G R B3 T B — 3K, Juan Daniel F= A ZATAE #7 &
F_FR... £%F =¥ | )&%k José Eduardo F Juan #T -k, #E, £L
¥, Mo Daniel 44| 7, Juan Daniel 9 Juan Daniel 3 %) L& iy
BT Ao BEF=ZY | BMZXHET. K&, Juan B EHIR, RARH AR T s
B RTAE, ..o Daniel %745 L4k & T—THGEE. TA,
Juan Daniel #9#&M%245 T,
M TR 7T A EL 3R 6
The first step was In the first soccer game, Juan In the first soccer game last
. In the first Daniel scored a goal at the week, Juan Daniel’s team was
step, Juan Daniel beginning of the game, later on winning at the beginning,

. The second step | José Eduardo pushed him down then, when Juan Daniel was
was .In the and his arm was hurt. Finally, about to kick the soccer ball
second step, he . The | Juan Daniel had to sit on the again, suddenly someone
third step is .In | bench. shoved his shoulder hard. As
the third step, he . a result, his arm was hurt and

he could not play.

Form focus: Placement of sequencing adverbs

Sequencing adverbs are usually placed at the beginning of the sentence and set off with a
comma.

Noticing and awareness spotlight

”n “" ”

1. Use of punctuation mark “~ " vs. “,

”n

In written Chinese, “~ ” is typically used when you want to list a series of actions or items.

For example,

TRBOT T IR ZAT I REE. &5 AR T RMHAT R #E. RO
The five steps of the Engineering Design Process are: Ask questions, imagine solutions, make a
plan, create a model, and improve it.

Written Chinese also has the “, ” (comma). The comma is used to set off a dependent clause
or an adverbial phrase.

L2 FE R EAE, Juan Daniel feIA A MNAM %5, FHE RN IR ESH T
— ANBPE G Ik, T RAANBAT T A

In the championship game last week, Juan Daniel’s team was losing at the beginning,
afterwards they came up with a plan using the engineering design process, and finally, they
won the game.
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co . . . . .
LP 12.1.9 Support ideas/opinions using compound sentences with adverb F 3t
Approaching Attaining Expanding
Juan Daniel 320 Af R F FREEZRBYKELES, B | WTZRBEATHREK, F8
B A HEE 2K, ¥, Juan Daniel 2 AF R & SR AR a8 K T
22 x4 A, B, Juan
Daniel 342G Af R ¥k,
Juan Daniel worries about The frog needs water to survive, | Due to it being far from its
the frog because it needs therefore, Juan Daniel worries rain forest home and the
water. about the frog. frog’s need for water, as a
result, Juan Daniel worries
about the frog.
...... , B 4 (because)...... ey B M (as aresult, H T (due to)....., A (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 & 4 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.

cC . .
LP 12.1.10 Make inferences based on visual clues
For example:
Approaching Attaining Expanding
SR LYRE) RIKF Z...... BAE AT AW
| guess /think | bet that... | expect/deduce/suppose that
AL T B /gy, &AL MAF.....
Maybe/ Perhaps... The ... in the picture tells us It seems as if...
that... MNEXZPTUEF ... 4o
BB K FHLXFH T
It seems to me that .../In my As is seen from chapter 7...
opinion, ...
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cc Express a personal opinion and request agreement
LP12.1.11
For example:
Approaching Attaining Expanding
RAEAZ A, R FeAE - o S AR REE | RELL R R 4 A

| feel like/think......, and
you?

LT Re, ARTR?
Maybe/perhaps...., and you?

It seems to me like..., do you
agree?

5t KK, o, R R FD?
In my opinion, ....., do you
agree?

FAH . R E D ?
| believe/think ..., do you
agree?

v [ee?
| suggest..., do you think so?

RO FER.IRELZX LA
agvg? [ve?

My thoughts are......, do you
think so?

vh? [ee?
What | mean is......, do you
think so?

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.

Lp 12?1.12 Report events in past time using adverbs of time
Approaching Attaining Expanding

2l —. 2M—. ZM=. | EAZH IEDN-EY:
EHwm. ZHA. ZH . | last week earlier this week/month
EHR(A)
seven days of the week Lr LFR/F

last time earlier in the day/year
MR
yesterday F—K

the first time
B B, H=...

ordinals: first, second, third...

/7 3‘2;}‘(7 ......
...before, this time, ...
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ARFLE # X () A
this morning # days ago
=5 ik
three o’clock in the past

Noticing and awareness spotlight

1. Placement of adverbs of time

Adverbs of time are typically placed either at the beginning of the sentence or after the subject
and before the main verb.

Adverb placement is also affected by the type of time described. For example, when the adverb
of time indicates a specific point in time, e.g., at 3 o’clock, it is positioned after the subject and
before the verb. However, when the adverb of time describes an activity that occurs over a
more general period of time, e.g., he slept for three hours, then the adverb must be placed
after the verb.

2. Timeline as a vertical (not horizontal) concept

If we imagine a vertical line to represent past, present, future time, then the Chinese use of the
word _E (literally “above”) to represent past time and T (literally “below”) to indicate future
may be easier for English speakers to acquire.

3. Use of “¥X”

# X (¥A) AT (# days ago): In this adverbial phrase, “¥A” is optional.
VAT (before): As a conjunction, “¥A” cannot be omitted.

cc Negotiate to reach consensus
LP12.1.13 | °®
Approaching Attaining Expanding
SR K FIRGG Ak SR IC
OK. | agree with your idea. We reach the consensus
without consulting with each
#£FEE HKA—F, other.
| agree. Same here.

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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Learning Activity 2

1.

Lead a “Show and Tell” review of model membrane materials. On page 2 of MMIC 12-IWB,
display photos taken during the Lesson 11 “Materials Testing” activity. Make sure there is
one good photo of student “scientists” working with each of the six model membrane
materials. While viewing each photo, ask students to briefly discuss together in groups their
response to three questions. Display these questions on page 3-4 of MMIC 12-IWB.

L d English

X AAT A H? What is the material called?
(Zo RFH 2, T AR EAP A 694 &)
(Use samples of each material to support
this step, if needed.)

AN AR AT L4 2 Which characteristics describe it?
(@ LA S AN LS A R 3F)
(Have a list of characteristics listed on the
whiteboard to choose from.)

WL EBIRF R T X T XM L4 | What did you learn about this material
1R? from the materials testing experiment?
(AFEAGR: “KRFPHT_ THEA
/ARER, BA.L) Review the sentence frame “We learned
that ____ might work well/might not work
well because it is/it has...”

R

After groups have discussed the three questions for the first photo, invite various students
to orally respond to the three questions above for that photo. Continue in this manner until
groups and whole class have discussed answers to the three questions for each of the six
testing materials photos.

Display the comparison chart that was created during Lesson 10, Learning Activity 3,
showing the relationship between scientists and engineers. On page 5 of MMIC 12-IWB,
recreate the comparison chart that the class created during Lesson 10. Call attention to the
following key point:

P English

AR A G EE, TRIFLSZAMAFE | Engineers use results from scientific
I 45 R R H B experiments to help them as they design
their models.

Have students return to the same working groups that they had during Lesson 11. Display
the following question on page 6 of MMIC 12-IWB and allow student groups time to discuss
what they have learned from the science experiments that they have done during this unit:
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X

English

ARNBTHEERY, RNFHATXTHR
9 AR e e 1.2

What have you learned about membranes
from the raisin experiment?

e XA R e X T &R T LA R
BB 6 A, ARN1F 2] T A 42

What have you learned from the testing
materials experiment about various
materials that you could use for making a
model membrane?

Allow volunteers to share what they have learned so far.

Tell students that today, their groups will do the work of bioengineers—just like Ms. Peters

and Juan Daniel. Display the following instructions for this design challenge on page 7 of

MMIC 12-IWB:

X

English

INIX AR AR ik — e AR — AN
BRAEA S KAZ IR Mg B BRI B
#Fa b,

(Note: Be sure to highlight the vocabulary
for “drip” for the students: i#)

Choose from these six materials to create
a model membrane that will slowly drip
water to the plastic frog at the bottom of
this container.

Note: Show a picture of a sample model
membrane on page 8 of MMIC 12-IWB.

TRAVT DUR A% 5 i 48 A SR A AT #E

(Note: %14 may be difficult for students;
give word hints: 8 means group, &
means together)

Combine these materials in any way you
think would work.

FeiX A R E S RAE RSB LK
N, mATUAEEE TS

Cut the materials as needed to fit into the
container. All of your materials must fit
into the container with the lid on.

AR B8] 1/2 47 (118.3 £ 7T)
89 7K o

Pour % cup (118.3 ml) of water onto your
model membrane.

Note: This is a great opportunity to
reinforce the math concept of measuring
volume.

28 NEFVAG, BAAE S VKB EIRIG

ko [ ARIRSEIR VT 1/4 #RE97K (59.1
E ) & H R ]

24 hours later, see how much water has
dripped through. (Success = 1/4 cup (59.1
ml) or less in 24 hours.)

7. Allow students time to ask some questions about what will be expected of them, and let
them know that they will be closely guided through the steps, yet given the chance to be
creative with the model membrane materials.

© 2012 Fortune, T., Wieland, M., and MMIC Team
Adaptation of Engineering is Elementary “Model Membrane” Unit, Lesson 4, Part 1

MMIC 12



Lesson 12: Designing a Model Membrane

Page | 25

Language Function-Form-Vocabulary Connections (Activity 2)

co Use a developing understanding of basic units of word formation in Chinese
LP 12.2.1 | to infer and construct meaning with written text

Form focus: radical = character - compound/word

1. radical

A radical is the smallest meaningful orthographic unit in compound characters, for example,
& (insect) is used in the character #% (frog). % (insect) can also be a stand-alone character.
There are three types of radicals: semantic (give information about character meaning) [
(hand)], phonetic (give information about character pronunciation) [ %~ (fen) in the
compound % (one after another)], and perceptual (do not give information about character
meaning or pronunciation, instead function as visual fillers) [3t (this, these in classical
Chinese), however, in the compound "% (mouth) the radical #t functions as a perceptual
radical providing information about neither meaning nor pronunciation].

2. character

A Chinese character is a meaningful orthographic unit that is always pronounced as one
syllable. Chinese characters have evolved as a writing system over millennia and have
developed in various ways.

Some characters are pictographs that were originally drawings of concrete objects, for
example, 79 (rain), the four dots depicting the rain coming down from the sky; others are
better described as ideographs because they were created as graphic representations of
more abstract ideas such as the notion of “above”, _E, the stroke above the horizontal line
indicating the idea of “above” or “up.” Another way to create characters was to combine two
or more pictographs or ideographs to portray a new meaning, for example, 4k (to rest), a
combination of the pictographs for person, A, and a person leaning against a tree, K. These
types of characters are referred to as ideogrammatic characters.

Over 90% of Chinese characters were created as phono-semantic compound characters and
are made up of a combination of semantic and phonetic radicals. For example, 3% (to
control), the semantic radical on the left side, F (hand) , indicates that the word meaning will
include an action with a hand, and the phonetic radical on the right side = (kong), helps the
reader with character pronunciation “kong.”

3. compound

Compounds consist of at least two characters, neither of which is an affix, a character that on
its own lacks meaning but when added to other characters becomes a meaningful unit. Most
Chinese words are compounds. Compounds have various types of syntactic relationships.

A few compound types:

Verb-Object: %y 2 3 (to kick soccer ball)s FF3k (to kick of)s & (to pledge)
Verb-Complement: #4] (to fall down). 2% (to improve and get better). # % (to come in)
Subject-Predicate: X 5% (bright [sky is bright])

Number-Classifier: &#F (various kinds). —3i& (a ray of...)s — 4 (a patch of...)
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Adverb-Verb: 1% % (to jog [to run slowly]). ‘Bt & (to hurry [to walk fast])
Verb-Verb-Noun: #5 8 3. (habitat [to stay and rest at a place])
Adjective-Adjective-Noun: %At & (light peach color)s % #4% (mascot [happy and auspicious

object])

4. word

A word is written with one or more Chinese characters. A word can consist of a single
character (¥, foot), a compound (1%, lucky), a duplicate (#4425, to wave), or an affixed
% —, second, etc.).

form (% —, first,

co Report about things, actions, or events in past time using action verbs
LP 12.2.2 | with 7 (temporal marker) and adverbs of time
For example:

Approaching

Attaining

Expanding

BMEINT...... E R o

We found ... did not work
well.

L RAVM KAL) A6 B
%, FAVEFLT KT LR
o

When we tested the nylon
screen, we saw that water
passed through it quickly.

b RA — A LA9 48 7 4K
J&, R/BMENT KRG
ARk

After testing the aluminum
foil with one hole, I/we found
that it made the water flow
slowly.

HMFE T HH AR K

o

We learned that a raisin
absorbs water.

ENATHRET, KNF
B T BT AR KB T,

In the raisin experiment, we
learned that a membrane can
let water pass through.

ERNHTFHEEF, £MNF
B T ERET b RER, &
T VARSI,

In the raisin experiment, we
learned that a membrane can
let some things pass through
and block other things.

Simple past time using
action verb with temporal
marker T

Use of dependent time phrase
in complex sentence and
temporal marker 7

Use of dependent time clause
in complex sentence and
temporal marker 7

Form focus

1. Use of 7 as temporal marker

Simple past time can be communicated using 7 (temporal marker), e.g., action verb + 7
(temporal marker). The temporal marker “ 7" is positioned either immediately after the

main verb or at the end of the sentence/clause.
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2. Use of dependent time phrase/clause in complex sentence

Mandarin uses prepositions as linking words to connect two clauses and form one complex
sentence. When the first clause is dependent on the second clause to complete its meaning,
prepositions will be placed at the end of the first clause. The first clause may consist of a time
phrase [noun + preposition] (e.g., ZZK L& 49 BF1%, ......) or a time clause [simple SVO
sentence + preposition] (e.g., %KAM X KL T A G90HAE, ....).

For example,

Noun/simple SVO sentence + YA )z (after), + main clause.
Noun/simple SVO sentence + YA 7] (before), +main clause.
Noun/simple SVO sentence + #J B} 1% (when/while at), + main clause.

Noticing and awareness spotlight

1. Use of temporal marker “ 7" with “verb + verb complement” structure

When a two-character “verb + verb complement” structure is used, the temporal marker
“T” must be placed after the verb complement.

For example,
[&] F2 7. (Isaw.)
However, if the verb complement consists of two characters instead of just one, then “ 7”
can be placed either after the one-character first main verb or after the two-character verb
complement.
For example,
£ T & %o (He walked out of there.)
fe & kT . (He walked out of there.)

2. Use of particles %7 3. 1§

9 (de) is used when an adjective and/or a pronoun modifies a noun. The form is:
Adj./pron. + #9 + Noun, for example, X # &) 2 X (sweltering summer), &A1149 ¥ AL A
(our model membrane design)

H (de) is used when an adverb modifies a verb. The form is:
Adv. + 3 + Verb (unlike in English!), for example, & 2$3#u3%*F (cheer happily)

1F (de), as a potential complement, is used as a complement to further describe a main
verb/adjective. It is placed after the verb/adjective it describes. The form is:
Verb/adjective + 7 + degree complement

The degree complement can be made up of an adverb or a noun phrase.

For example,

&K I01F M. (Iran fast.) (#F + adverb as degree complement)

IR — 2 NFIR BT AR A L6 3L, (Membranes have holes that are too small to see.)
(#% + noun phrase as degree complement)
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co . . . . .
LP12.2.3 Support ideas/opinions using compound sentences with adverb B 3t
For example:
Approaching Attaining Expanding
BRARERNY, BAC | BHKET, Krfiddg, W F &5 ~aeibK—iF—

AHET R, B, &M
R N A

The sponge does not work
well, because it is too thick.

The sponge is too thick and it
does not allow water to pass
through, as a result, we think a
sponge does not work well.

Due to the fact that the felt
cannot let water drip
through, as a result, we
think it does not work well.

....... A 7 (because)...... s B M (as aresult, H T (due to)......, B % (as a
A % (because)......, Ff XA 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 & 4 in
the second clause.

Noticing and awareness spotlight

1. Use of & T (due to)

reflects a more formal register and is more likely to be used in written

B F (due to)......,

communication.

2. Simple descriptive sentence (Subj. + & + adj. +49)

The “5% + adj. +49” structure is commonly used to describe something or someone. For
example, %45 & 1% J1#9 . (The sponge does not work.)

co State use/function of someone using nominalization and purpose verb phrase,
LP 12.2.4 | % + verb + object
Approaching Attaining Expanding
FERMAFE G ERIE | AFRRAHE 7 ERRIER | #HEREENASE 5 AR
AR IR o & Ao TER K o

A scientist needs to use the
Scientific Method to test a
hypothesis.

A scientist uses the Scientific
Method to test a hypothesis.

A scientist uses the
Scientific Method to test
a hypothesis.
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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; % & + Verb, J
+ Object; + purpose verb
phrase [ + Verbs + Object;]

Subj. + Verb /& + nominalization
[Verb, /A + pronoun + #9 +
Object; + & + Verb, + Object,+
9.

Form focus

1. Multiple uses of &

1. “2&” asan action verb, meaning “to come”.

e.g., Mk X kiZ ™ k. (He came twice yesterday.)
2. “2&” isused to replace the verb in previous sentence.

e.g., XM EE T, KAHFR—#! (Drink up this cup of tea, we will drink another!)
3. “5&” isplaced in front of a verb phrase, indicating purpose.

e.g., Juan Daniel & & /K47 &% 7/K . (Juan Daniel needs a water bottle to drink water.)
4. “#” is used to indicate the direction of an action verb.

e.g., AeAR K4 £ k! (Bring that book over here!)

2. Nominalization using #9

A verb/verb phrase can become a noun by placing the particle 49 (de) after it. For example,
the verb phrase 43t (you say) can function as a noun phrase 1%t #J, meaning “what you
say” in 1R $L 49 & (What you say is...).

* If the subject is expressed in the verb phrase 1%t (you say), it is likely that the noun
phrase, 1?3t 47 (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, # 7K £ 49, will function as the subject of the sentence, as that is the

information that is lacking.

co
LP 12.2.5

Predict degree of probability of something using auxiliary “helping” verbs

For example:

Approaching

Attaining

Expanding

RAAEFHTREM o

| think a sponge is likely to
work well.

BEAL BER B ()
o
| feel like/think that a

sponge ought to (not) work
well.

[(HRJHER AU, RIEAFBiELR

AR F AR Bx E o

Due to my observations, | think a
sponge could work well in our model

membrane design.
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Use of adverb “*T ft” to Use of auxiliary 1% + Use of adverb of time phrase, subj. +
express future possibility. | adjectival verb & /. verb + object complement (object +

f2+ locative phrase + auxiliary 5. i%
+ adjectival verb & ).

Form focus

1. Auxiliary “helping verbs”

In Mandarin, auxiliary “helping verbs” indicate the ability, possibility, intention or desire to
carry out an action. The following are examples of auxiliary “helping verbs”:

2 ‘will likely + verb’, & ‘will know + verb’, &/ ¥A‘able to + verb’, &/ 5. % ‘ought to + verb’, &
/78 ‘want to + verb’, ¥ ¥A‘allow to + verb’, 7~ 7] ¥A‘prohibited to + verb’

2. How auxiliary “helping verbs” are same/different from other verbs

Like other verbs, auxiliary verbs...
a. occur as the A element in A-not-A questions, for example, 7 1% 49 U 1% 7~ 5 3% AR /)N ?
(Should the holes of a membrane be small?);
b. can be negated, or example: & 2 &9 JL R & % & K. (The holes of a membrane should
not be big.)
Unlike other verbs, auxiliary verbs ...
a. must co-occur with a verb or an assumed verb;
For example, 7& f% 69 3L % 7 & iZ 4% /]»? (Should the holes of a membrane be small?)
does not take aspect markers such as 7 (le), if(guo), & zhe;
cannot be modified by intensifiers, such as & (very) or 3£ (even more);
cannot be nominalized;
cannot occur before the subject;
cannot take a direct object.

oD Qoo T

Noticing and awareness spotlight: 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.
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)

RAAF 1 R A BRAVG FIRAL R P % F R

| think a sponge could work well in our model membrane design.

(Subj. + verb + object complement (object + &+ locative phrase + auxiliary f. 3% +
adjectival verb & /).

2. At the beginning of the sentence and set off by a comma. (for emphasis)
Fopreit B E, KA T —3 %% . 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)
HANte—de i kit JE 4L £ T . We placed a sponge on the coffee filter.
(Subj + #&-construction [f€ + object + verb + complement] + past tense marker.)

© 2012 Fortune, T., Wieland, M., and MMIC Team MMIC 12
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co Predict cause-effect relationship using hypothetical conditional sentences with
LP12.2.6 | 2@ /& & ....., (FF &)...... and the adjectival verb 7T &
Approaching Attaining Expanding
REFIGEERTRE | R/E2RZRNAdEEEE | 4o R/2 RN ALk
o EAMEBRS KA | KRAHES, REFLLH | KRBHES, ROFERAL
g KT it 2 il g, HHZRTRAZLF, BA
ook 3 U8 4K P B 4R AR ROk
Ko

| think the aluminum foil If you use coffee filters If you use coffee filters instead

with one hole is perhaps instead of the sponge, then | | of the sponge, then | think the

better. It will block some think more water may pass model membrane may work

water from passing through. | through. better, because coffee filters
absorb less water than a
sponge.

7T 4% (maybe, perhaps) R Ao Ky . (7T A& 2R B R, (7T A&

| )erorey B A ..

Form focus: &% 4w XK., ... (7T &8)......

The hypothetical conditional sentence structure consists of two parts:

* The If-clause (&% /4= ) expressing the conditional hypothesis

* The main clause expressing the respective result; usually contains adverb
“perhaps/maybe” (7T A&

Noticing and awareness spotlight: Difference between %t and &

fit and & are both auxiliary verbs meaning “can” or “may.” They are used interchangeably.
However, there is a difference between them:

4> (hui) specifies a learned, acquired skill or a mental ability;

fi& (néng) means having the physical ability or opportunity to do something unless a condition
prevents it.

For example:

AWK, TRARARIRBFR, BARGRZE T

| can swim, but | cannot today, because my leg is injured.

co

P 12.2.7 State quantities of materials using numbers and appropriate classifiers

For example:

— K43 75 4K (a piece of aluminum foil)
A iRk iE B 4K (five coffee filters)
=3 457 (three pieces of cheesecloth)
# He i 2% (two sponges)
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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
3 (kuai) pieces of small
things, e.g., felt, sponge

1% (wei) persons of status,

e.g., professor, engineer

%%, (wdn) things that come in

bowls mostly, e.g., nood
rice, water
3 (chéng) events and

happenings such as episode,

e.g., soccer game

& (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

les, such as radios

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.

Noticing and awareness spotlight

1. The difference between — and &

2y

1) Counting:e.g., — =+ =....

2) Used in ordinal numbers: e.g., % — (first). %
= (second)- % = (third)
3) As last part of any higher number that ends in

two: e.g., T=(12). \+=(82)

indicate

Used whenever a classifier is used to

“two of something”, see:

Subj. + Verb + % + Classifier + Noun

2. The difference between 2 and %

X (zh)

% (zhi)

X is used for insects and animals.

% _is used for rod-shaped objects.

These two classifiers are homophones. They have the same pronunciation but different uses

and meanings.
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We should use the coffee
filter instead of the
aluminum foil with tiny holes.

We should use the
aluminum foil with tiny
holes. We should not use
the sponge.

Parallel SVO sentence
construction used to first
confirm and then
disconfirm.

Why don’t we use the felt
instead of the nylon screen?

Subj. + auxiliary + Verb; +
(Object; / Subj,) + Verb, +
Object,.

A4+ 4 IR (why not) + Verb; +
(Object; / Subj,) + Verb, +
Object,?

Form focus: Subj. + Verb; + Object; + Verb, + Object,

A serial verb construction refers to a sentence with two or more verbs that are connected by
one and the same event. One type of serial verb constructions is called the pivotal
construction. A pivotal construction contains a noun phrase (Object; / Subj,) that “pivots”
between functioning as the object of Verb; and the subject of Verb,.

An example:
T AL R GG iR, AR 2K vk i O AR

(When designing the model membrane, we used the sponge instead of the coffee filter.)

Noticing and awareness spotlight: Use of & (#)

The negative particle 7% (7 ) is also used to indicate that an action DID NOT happen in the
past; “7~ (bu) + verb” is used to indicate that an action DOES NOT happen in the present or
WILL NOT happen in the future.
For example:

1. &K ALF4R. | don’t eat breakfast. (habit)

2. FEE"LF4R. | haven’t eaten breakfast.

This is/is not felt.

LP f;z,g State what/who something is
For example:

Approaching Attaining Expanding
()AL A HH(R) A A A R) R —He 254

This material is/is not felt.

This material is/is not a piece
of felt.

Mo AT ¥T VAFS BT
They can (not) match.

AN G Fa AR AN H T VA
Bl

This character and that
material can (not) match.

© 2012 Fortune, T., Wieland, M., and MMIC Team
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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 & %38 4974 . This is a parrot’s beak.

cc Express a personal opinion
LP12.2.10 | P - -
Approaching Attaining Expanding
RIEZ/ B RA K HEK....
| feel like/think... It seems to me like... | suggest...
AF 7T & (maybe, PO O A ROOFEA....
perhaps) In my opinion, ... My thoughts are...
FRH ... EA.....
| believe/think ... What | mean is...
de Ask for clarification about feedback/advice/idea
LP12.2.11
For example:
Approaching Attaining Expanding
RS 42 KEHE, HIREL— K. | RTATRAEL —#&?
What did you say? | didn’t understand, could Could you repeat it one more
you please say it again? time?
E N2
| didn’t understand that. RZTR A HARBER R B — o
Did you say... Please explain it to me one
4 B more time.
What does it mean? RPLEG ... 09 & B ?
Does what you said mean...? | 1R T ALK @EHE—TF5?
Could you explain that to me?

Form focus: Nominalization using #9 (e.g., 1R L8 Z.......)

A verb/verb phrase can become a noun by placing the particle #J (de) after it. For example, the
verb phrase 1% (you say) can function as a noun phrase #3449, meaning “what you say” in
1R 4489 52 (What you say is...).
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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.

cc Express agreement/disagreement

LP12.2.12 | (Pressae &

Approaching Attaining Expanding
¥F o PRBLAF T G B IRAR GG —HE o
Good. You are correct. | share your thoughts.
AR E. kXA EH. AAE A
| 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.
3t o FAL TR LI H o
Exactly/Correct. | don't think so either.
Ao EAI R LINA N, 09 F ARG T F) o
No. | don’t think so. My suggestions are different

from yours.
AAFo 2, TRRREA.?
Not good. Yes, but don't you think... KA SRRt R
| must take issue with you on
FRE EABERRE. that.
| don't agree with you. I'm afraid | have to
disagree. PR

T 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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cc Negotiate to reach consensus

LP12.2.13 | P
Approaching Attaining Expanding
ESRdT HF FAR 083k, Ry Bl o
OK. | agree with your idea. We reach the consensus
without consulting with each

#£EE KAL—HE other.
| agree. Same here.
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Focused Learning Phase-- “Through” activities

Students will complete the “Ask,” “Imagine,” “Plan,” and “Create” steps in the Engineering
Design Process.

Time: Learning Activity 3—20 minutes
Learning Activity 4—30 minutes
Learning Activity 5—40 minutes
Learning Activity 6—40 minutes

Note: Read “Part 1: Preparation”, page 101 in the EiE” binder, before beginning this part of the
lesson. This page contains important information on how to set up the experiment.

Teaching Tips for EiE * “part 1: Preparation,” page 101:

* For Step 6: It works best to keep the water pitcher near the bins. As the groups bring
their finished models to the bins, help students measure the water into the measuring
cup and pour the water on the model.

* For Step 7: We recommend not making a packet of handouts. Instead, distribute
handouts as they are needed for each part of the lesson. This will help students focus
their attention on the correct handout for each activity.

* Set up the teacher materials table, bins and water pitcher before class begin.

Learning Activity 3

1. Assign jobs to the members of each group:

P S H# 7 (Chinese Champion)
* Encourages use of Chinese only
* Assists group members with correct word/phrase as needed

1%3% i (Remarkable Recorder)
e Writes or draws group responses

#M#+E ¥ i (Magnificent Materials Manager)
* Picks up and distributes handouts and materials to group

IAE4% 22 5 (Terrific Taskmaster)
* Helps group manage time/task well
* Makes sure each group member has a turn to speak

2. On page 10 of MMIC 12-IWB, show the graphic from MMIC 10-3 (EiE" {4-1}): Engineering
Design Process but hide the names of the steps of the process from student view.
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3. Ask the class what the first step is in the Engineering Design Process, 4% 7] (Ask!). Uncover
the circle on the whiteboard and display the characters for this step.

4. Distribute MMIC 12-2 (EIiE® {4-4}): Designing a Model Membrane: Ask!, one per group. Tell
students that they will complete this handout with their groups, recalling the important
questions that they have already asked about their model membranes. T 4§ % 32 i (Terrific
Taskmaster) will be sure each group member has a turn to speak, and 723 i1 (Remarkable
Recorder) will write the group’s answers on the handout.

5. When ready, ask groups to share some of their answers. Ask groups to place their

completed handout into a folder so that they can refer to it later in the design process, as
needed.
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Language Function-Form-Vocabulary Connections (Activity 3)

Lp 523.1 Predict degree of probability of something using auxiliary “helping” verbs
For example:
Approaching Attaining Expanding
REBRTREM R/ BB IZ (R)E | [RIBRGLE, RERF
Ao R 2R A RA 0 T RAL A P
B E Ao
| think a sponge is likely to | feel like/think that a sponge | Due to my observations, |
work well. should (not) work well. think a sponge should work
well in our model membrane
design.
Use of adverb “*T #&” to Use of auxiliary &% + Use of adverb of cause phrase,
express future possibility. optional negation particle &~ | subj. + verb + object
+ adjectival verb & . complement (object + 7+
locative phrase + auxiliary &
% + adjectival verb & ).

Form focus

1. Auxiliary “helping verbs”

In Mandarin, auxiliary “helping verbs” indicate the ability, possibility, intention or desire to
carry out an action. The following are examples of auxiliary “helping verbs”:

2 ‘will likely + verb’, & “will know + verb’, 4&/~T VA ‘able to + verb’, &/ k. iZ ‘ought to +
verb’, #/#4 ‘want to + verb’, 7T VA ‘allow to + verb’, 7~ T ¥A ‘prohibited to + verb’

2. How auxiliary “helping verbs” are same/different from other verbs

Like other verbs, auxiliary verbs...
a. occur as the A element in A-not-A questions, for example, & I &9 3L 1% 7~ 5 %
f&v? (Should the holes of a membrane be small?);
b. can be negated, or example: # £ #9 3L piZ & K. (The holes of a membrane
should not be big.)

Unlike other verbs, auxiliary verbs ...
a. must co-occur with a verb or an assumed verb;
For example, & B2 89 JURL 3% 7 2 % 4k ]»? (Should the holes of a membrane be
small?)

b. does not take aspect markers such as 7 (le), iZ(guo), & zhe;
c. cannot be modified by intensifiers, such as 1% (very) or £ (even more);
d. cannot be nominalized;
e. cannot occur before the subject;
f. cannot take a direct object.
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Noticing and awareness spotlight: 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.

A locative phrase, e.g., “/& zai + concrete noun +locative particle,” can be placed in a
sentence as follows:

1. Directly before the main verb. (typical placement)

KT B RERMGEEERF B F R

| think a sponge could work well in our model membrane design.

(Subj. + verb + object complement (object + £+ locative phrase + auxiliary &% +
adjectival verb & /).

2. At the beginning of the sentence and set off by a comma. (for emphasis)
Foreid B L, KA T —3 %% . 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)
HANte—de i kit B 4L £ T . We placed a sponge on the coffee filter.

(Subj + #&-construction [f€ + object + verb + complement] + past tense marker.)

co Predict cause-effect relationship using hypothetical conditional sentences with
LP12.3.2 |42 /& &...., (R &)..... and the adjectival verb 7T &

Approaching Attaining Expanding
REALGBAERTRE (S R/Z2RAEMNAwAETE |0 R/2 2 KN okl
i, CaMBRLKE | K, REFELSHKTRES | 4K, REFERERTRE
g Peig dbid i, ik K8 AT F M o
| think the aluminum foil If we use coffee filters, then | | If we use coffee filters, then |
with holes is perhaps better. | think water will pass through | think the model membrane
It will block too much water | quickly. will let water pass through
from passing through. quickly.

T A% (maybe, perhaps) BR TR, (T BRJm Ry (T
A 2k
AE) e AE).enne
Form focus
1. 22 o F i, . (7T #)......

The hypothetical conditional sentence structure consists of two parts:

* The If-clause (&% /4= ) expressing the conditional hypothesis

* The main clause expressing the respective result; usually contains adverb
“perhaps/maybe” (7T A&
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2. Use of ik/4#.-construction

Similar to “f&-sentence,” the “ik//%-construction” allows one to place the direct object in
front of the main verb, which is not typical word order in Chinese. This draws more attention
to what is happening to the object itself.

Noticing and awareness spotlight

1. Difference between %t and &

ft and & are both auxiliary verbs meaning “can” or “may.” They are used interchangeably.
However, there is a difference between them:
4> (hui) specifies a learned, acquired skill or a mental ability;
fi& (néng) means having the physical ability or opportunity to do something unless a condition
prevents it.
For example:
AWK, TRARARTRBEER, BARGRZE T
| can swim, but | cannot today, because my leg is injured.
2. Use of particles #7. 3. 47

9 (de) is used when an adjective and/or a pronoun modifies a noun. The form is:
Adj./pron. + &9 + Noun, for example, X # &) 2 X (sweltering summer), &A1149 % AR
(our model membrane design)

H (de) is used when an adverb modifies a verb. The form is:
Adv. + 3 + Verb (unlike in English!), for example, & 2533k *F (cheer happily)

1F (de), as a potential complement, is used as a complement to further describe a main
verb/adjective. It is placed after the verb/adjective it describes. The form is:
Verb/adjective + /7 + degree complement

The degree complement can be made up of an adverb or a noun phrase.

For example,

&K I01F M. (Iran fast.) (#F + adverb as degree complement)

EIEA — 2 NFIR BT AR A R U693, (Membranes have holes that are too small to see.)
(#% + noun phrase as degree complement)

co Suggest an alternative idea using serial verb construction with pivotal noun
LP 12.3.3 | phrase
Approaching Attaining Expanding
EMNZR A IG5 EMZR ek LEERE | AH L FAEHARBFLL
YKo BAMFZRBER, H LG43 5E 4R Ly A ?
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Why don’t we use the felt
instead of the nylon screen?

Parallel SVO sentence
construction used to first
confirm and then
disconfirm.

Subj. + auxiliary + Verb; +
(Object; / Subj,) + Verb, +
Object,.

A4+ 4 IR (why not) + Verb; +
(Object; / Subj,) + Verb, +
Object,?

Form focus: Subj. + Verb; + Object; + Verb, + Object,

A serial verb construction refers to a sentence with two or more verbs that are connected by
one and the same event. One type of serial verb constructions is called the pivotal
construction. A pivotal construction contains a noun phrase (Object; / Subj,) that “pivots”
between functioning as the object of Verb; and the subject of Verb,.

An example:

BT R AL 09 BFAR , RATR R B ok 1R 2K

(When designing the model membrane, we used the sponge instead of the coffee filter.)

Lp f;)3 a Support ideas/opinions using compound sentences with adverb B 3t
For example:
Approaching Attaining Expanding
BN, BACH..... YRS, Ak, &M | W TFREYSEH LAHKS

Hew ...

DL, B, RATERLL.

We predict...., because it has

Cheesecloth has many holes, as
a result, we predict...

Due to the many tiny holes
on the nylon screen, as a
result, we predict......

o

HEMARE R, BAT
KET

HHKET, KA,
B, BAVAAERZRE
J 89 6

W F A Ak kK — i —
BWIE TR, Bk, &M
A A RTE A8

The sponge does not work

well, because it is too thick.

The sponge is too thick and it
does not allow enough water to
pass through, as a result, we
think a sponge does not work
well.

Due to the fact that the felt
lets water drip through
slowly, as a result, we think
it works well.

...... , B M (as aresult,
therefore), ......

B F (due to)....., B (asa
result, therefore), ......
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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 & 4 in
the second clause.

Noticing and awareness spotlight

1. Use of & T (due to)

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

2. Simple descriptive sentence (Subj. + & + adj. +49)

The “>% + adj. +49” structure is commonly used to describe something or someone. For
example, %45 & 1% J1 89 . (The sponge does not work.)

co Give emphasis to the specific direct object by using 7& or ik /4% construction

LP 12.3.5 | and placing the direct object before the verb
Approaching Attaining Expanding
AW ERRAEBAF | RO BRRE R (R) bk | RO GREEEE (F) it
8 7 7 f2 5P @ @it AR B
My model membrane My model membrane should My model membrane should
blocks/stops harmful (not) let water pass through. (not) let water pass through
things outside. slowly.
Subj. + Verb + Object + Subj. +ik/4#-construction [iL/4%£ | Subj. + ik/4%-construction [ik
Complement (adv.) . + direct object + verb], such as, ... | /4% + direct object + verb],
such as, ...

Form focus: Use of iL/4#-construction

Similar to “f&-sentence,” the “ik//%-construction” allows one to place the direct object in
front of the main verb, which is not typical word order in Chinese. This draws more attention
to what is happening to the object itself.

co Use a developing understanding of basic units of word formation in Chinese to
LP 12.3.6 | infer and construct meaning with written text

Form focus: radical = character - compound/word

1. radical

A radical is the smallest meaningful orthographic unit in compound characters, for example,
& (insect) is used in the character #% (frog). % (insect) can also be a stand-alone character.
There are three types of radicals: semantic (give information about character meaning) [
(hand)], phonetic (give information about character pronunciation) [ %~ (fen) in the
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compound % (one after another)], and perceptual (do not give information about character
meaning or pronunciation, instead function as visual fillers) [3t (this, these in classical
Chinese), however, in the compound "% (mouth) the radical #t functions as a perceptual
radical providing information about neither meaning nor pronunciation].

2. character

A Chinese character is a meaningful orthographic unit that is always pronounced as one
syllable. Chinese characters have evolved as a writing system over millennia and have
developed in various ways.

Some characters are pictographs that were originally drawings of concrete objects, for
example, 79 (rain), the four dots depicting the rain coming down from the sky; others are
better described as ideographs because they were created as graphic representations of
more abstract ideas such as the notion of “above”, _E, the stroke above the horizontal line
indicating the idea of “above” or “up.” Another way to create characters was to combine two
or more pictographs or ideographs to portray a new meaning, for example, 4k (to rest), a
combination of the pictographs for person, A, and a person leaning against a tree, K. These
types of characters are referred to as ideogrammatic characters.

Over 90% of Chinese characters were created as phono-semantic compound characters and
are made up of a combination of semantic and phonetic radicals. For example, 3% (to
control), the semantic radical on the left side, F (hand) , indicates that the word meaning will
include an action with a hand, and the phonetic radical on the right side = (kong), helps the
reader with character pronunciation “kong.”

3. compound

Compounds consist of at least two characters, neither of which is an affix, a character that on
its own lacks meaning but when added to other characters becomes a meaningful unit. Most
Chinese words are compounds. Compounds have various types of syntactic relationships.

A few compound types:

Verb-Object: %y 2 3 (to kick soccer ball)s FF3k (to kick of)s & (to pledge)
Verb-Complement: #48] (to fall down). 2% (to improve and get better). # 5% (to come in)
Subject-Predicate: X 5 (bright [sky is bright])

Number-Classifier: %#F (various kinds). —3i& (aray of...)s — 4 (a patch of...)

Adverb-Verb: 1% % (to jog [to run slowly]). ‘Bt & (to hurry [to walk fast])

Verb-Verb-Noun: #5 8: 3. (habitat [to stay and rest at a place])

Adjective-Adjective-Noun: %At & (light peach color)s % #4 (mascot [happy and auspicious
object])

4. word

A word is written with one or more Chinese characters. A word can consist of a single
character (#, foot), a compound (1%, lucky), a duplicate (%42 5, to wave), or an affixed
form (% —, first, % —, second, etc.).
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cc Express agreement/disagreement
LP12.3.7 | PresS a8 e
Approaching Attaining Expanding
*F s PRBLAF T FAG 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 & F AR LINH 8, AR AHF
| also + verb (am/agree). | think so too. | agree W|th you entirely.
3t o FALTRIX LI H o
Exactly/Correct. | don't think so either.
o AR LINA N, A9 B ILSRARGI T B
No. | don’t think so. My suggestions are different
from yours.
AAFo 2, TRRREA.?
Not good- Yes, but don't you think... HAF R T
| must take issue with you on
EARELRR &, that.
~EE, I'm afraid | have to
| don't agree with you. disagree. R
However
3T
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.

cc Negotiate to reach consensus
LP12.3.8 | °
Approaching Attaining Expanding
RS K F FR 083, Ry Bl o
OK. | agree with your idea. We reach the consensus
without consulting with each
#£FEE HKA—F, other.
| agree. Same here.
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Noticing and awareness spotlight: Use of "5? vZ? %R ?

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.

CcC
LP 12.3.9

For example:

Negotiate turn-taking

Approaching Attaining Expanding
BART! T— Nk s # 77 Jo B AR A . AR AL
My turn! Who is the next? 2T #47,
If you don’t hurry, none of us
AR T REAFZRT - can move on to the next.
Your turn! | think it’s your turn.

T AR K KA SRR
Who's next? All of us are waiting for you!

TR ARE?
Are you the next one?
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1. Draw students’ attention to the graphic of the Engineering Design Process on page 10 of
MMIC 12-IWB again. Ask the class what the second step is in the Engineering Design Process,
%% (Imagine!). Uncover the second step and display the characters. Now refer to the
steps on page 105 of the EiE” binder and lead the class through Steps 1 and 2 using MMIC
12-3 (EiE" {4-5}): Designing a Model Membrane: Imagine!, one copy per student.

2. Ask ##%E #2 5 (Magnificent Materials Managers) to pick up one copy of MMIC 12-3 (EiE®
{4-5}): Designing a Model Membrane: Imagine! for each student in their group.

3. Tell students that they will work individually to draw four possible model membrane designs
in the boxes on their handouts, using any combination of the materials that they tested in
Lesson 11 in any quantities that they think will work well. As they are working through this
activity, they may use the chart that their group created as they tested materials in Lesson
11 (MMIC 11-4 (EiE® {3-3}): Testing Model Membrane Materials). This might help students
choose an effective combination of materials for their model membrane designs.

Note: Be sure to make it clear to students that they will be able to combine a variety of these
materials as they design their models, if they like. They should indicate on their handout which

materials they would like to use.

4. Ask each student to share his/her designs with the rest of their group, using the following
sentence frame displayed on page 11 of MMIC 12-IWB:

¥ X

English

XA F R F, KT (M)
B i

In this model membrane design, | used...
(material) because ...

5. After each student presents all four of his/her designs, have the group choose their favorite
of the student’s four designs and circle it on each student’s handout. This will help them to
narrow down their choices at the end of this activity and will assist in selecting the final
design for their group to create and test. Ask T4 % ¥ i (Terrific Taskmaster) to be sure
that everyone has a turn to speak and give an opinion. Ask ¥ S_CE-%C il (Chinese
Champion) to make sure that everyone speaks only in Chinese. Have 723k i (Remarkable
Recorder) circle the favorite choice from each student’s designs.

6. Now have the groups choose one model membrane design from those they have circled.
Tell them that they will use this design to create their group’s model membrane. Ask % 3%
i (Remarkable Recorder) to circle the group’s final choice. As they decide which one to
choose, have them use this sentence frame, displayed on page 12 of MMIC 12-IWB:

T T

English

EMEAFZA R TRER, BA o

We think this design might work well
because it is/it has...
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Language Function-Form-Vocabulary Connections (Activity 4)

Distinguish the superlative degree among two or more things/ideas within a

e topic using a locative phrase /... Z /4 ... to identify the whole topic, and the
LP12.4.1 .
superlative adverb &
Approaching Attaining Expanding
BB FRBA I, | AREFREA G, & | AXwAFREER P,
RERGBIEZ .o RERBIEZ ..o REA ... B ER G RE
To
In my model membrane In these model membrane In these four model
designs, the idea that | like designs, my favorite idea is... | membrane designs, | don’t
is... have any other design that |

like better than....

Topic as noun phrase (/& zai | Topic as noun phrase (/& zai | Topic as noun phrase (/£ zai +
+ noun + %), modifying noun | + noun +¥), modifying noun | noun +¥), subj. + negation +
phrase (subj + verb + #7) + phrase (subj + 3 superlative + | Ft (comparison marker) +

main noun/subject + 5 (be | verb + #7) + main noun phrase + £ (than)...
verb) .... noun/subject + 5% (be verb) ...
Form focus

1. The superlative adverb &

” u

3% is an adverb that indicates the superlative form meaning “most,
immediately before the verb/adjectival verb is modifies.

-est” and is placed

2. Use of “4& zdi .... " as topic phrase

A& zdi ... : describing time or location “in” or “inside of”
o AXLFEPEHAF P Inthese model membrane designs
e A EHIPE: onthe soccer field

Noticing and awareness spotlight: Use of “/% 4 tL...... £” expression

A t...... ¥ (Don’t have more ... than ...)
Negative particle + verb + comparative

Another way to express the superlative is to say there is nothing —er (better, bigger, worse,
etc.).
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co Make comparison between two things using A + tt (comparison marker) + B +

LP 12.4.2 | (£) + adjective structure
Approaching Attaining Expanding

BoANEERE ZABER | RO EZARERE AR | RO AR ERE AR
—#, ER A, BRI W KA.
Idea #2 and idea #3 are Your idea #3 is more suitable | Your idea #2 can control the
different. than idea #1. water flow better than idea #4.
A+ 3% (and) + B+ —#% A+ b+ B+ (£) +adj. A+ tb+B++(%)+verb
(same)/ ~—#F (different) phrase

Form focus: A + 't + B + (%) + Adj.

“A” and “B” can be either nouns or noun phrases.
It (comparison marker) is positioned between A and B with the adjective placed after B.

Noticing and awareness spotlight: Use of £ (even, even more)

The adverb ¥ is placed before the adjective. It is often omitted if the adjective is monosyllabic;
it is typically used if the adjective is multisyllabic.

co Suggest an alternative idea using serial verb construction with pivotal noun

LP 12.4.3 | phrase
Approaching Attaining Expanding

EAMNZR XA E, &M FAV R by F = 15K A4 L ZAVR R Ay 5 — A
RZ B AR B G 5w 0k AR BFARG H = AAK?
We should use this idea. We | We should use her idea #3 Why don’t we use his idea #1
should not use that one. instead of her idea #4. instead of your idea #3?
Parallel SVO sentence Subj. + auxiliary + Verb; + A4+ 4 2R (why not) + Verb; +
construction used to first (Object; / Subj,) + Verb, + (Object; / Subj,) + Verb, +
confirm and then disconfirm. | Object,. Object,?

Form focus: Subj. + Verb; + Object; + Verb, + Object,

A serial verb construction refers to a sentence with two or more verbs that are connected by
one and the same event. One type of serial verb constructions is called the pivotal
construction. A pivotal construction contains a noun phrase (Object; / Subj,) that “pivots”
between functioning as the object of Verb; and the subject of Verb,.

An example:

P IR GG iR, AR AR ok i O AR

(When designing the model membrane, we used the sponge instead of the coffee filter.)
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co . - . . o u A
LP12.4.4 Predict degree of probability of something using auxiliary “helping” verbs
For example:
Approaching Attaining Expanding
RAZIANTRER RAAFBAREY F =K | [RIERGILE, REFS
Bi% (R)E Mo RARE 5 Z AR KA
R P R E Ao
| think this one is likely to | feel like/think that your idea | Due to my observations, |
work well. #3 should (not) work well. think your idea #3 should
work well in our model
membrane design.
Use of adverb “*T #&” to Use of auxiliary &% + Use of adverb of cause phrase,
express future possibility. optional negation particle &~ | subj. + verb + object
+ adjectival verb & . complement (object + £+
locative phrase + auxiliary &
% + adjectival verb & ).

Form focus

1. Auxiliary “helping verbs”

In Mandarin, auxiliary “helping verbs” indicate the ability, possibility, intention or desire to
carry out an action. The following are examples of auxiliary “helping verbs”:

2 ‘will likely + verb’, & ‘will know + verb’, #&/~T VA ‘able to + verb’, &/ 5 iZ ‘ought to +
verb’, #/#4 ‘want to + verb’, 7T VA ‘allow to + verb’, 7~ T ¥A ‘prohibited to + verb’

2. How auxiliary “helping verbs” are same/different from other verbs

Like other verbs, auxiliary verbs...
a. occur as the A element in A-not-A questions, for example, & I &9 3L 3% 7~ 5 %
f&v? (Should the holes of a membrane be small?);
b. can be negated, or example: 2 &) JU R %1k K. (The holes of a membrane
should not be big.)

Unlike other verbs, auxiliary verbs ...
a. must co-occur with a verb or an assumed verb;
For example, & B2 89 JURL 3% 7~ 2 % 4k ]»? (Should the holes of a membrane be
small?)

b. does not take aspect markers such as 7 (le), iZ(guo), & zhe;
c. cannot be modified by intensifiers, such as 1% (very) or £ (even more);
d. cannot be nominalized;
e. cannot occur before the subject;
f. cannot take a direct object.
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Noticing and awareness spotlight:

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.

A locative phrase, e.g., “/& zai + concrete noun +locative particle,” can be placed in a

sentence as follows:

1. Directly before the main verb. (typical placement)

RIEAT RGRERMNG FRER F iz E o

| think a sponge could work well in our model membrane design.
(Subj. + verb + object complement (object + &+ locative phrase + auxiliary f. 3% +

2,

adjectival verb & A]).

2. At the beginning of the sentence and set off by a comma. (for emphasis)
Foreid B L, KA T —3 %% . 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)
HANte—de i kit B 4L £ T . We placed a sponge on the coffee filter.
(Subj + #&-construction [f€ + object + verb + complement] + past tense marker.)

co
LP 12.4.5

State quantities of materials using numbers and appropriate classifiers

For example:

— 7K 48 {4 4K (a piece of aluminum foil)

F iRk id B 4K (five coffee filters)

=3 45 (three pieces of cheesecloth)

" B i %% (two sponges)

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

F2 (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

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

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

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

3 (chéng) events and
happenings such as episode,
e.g., soccer game

'@ (d7) 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
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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.

Noticing and awareness spotlight

1. The difference between — and &

2y

1) Counting:e.g., — =+ =....
2) Usedin ordinal numbers: e.g., % — (first). %

= (second)- % = (third)

3) As last part of any higher number that ends in

two: e.g., T=(12). \+=(82)

Used whenever a classifier is used to
indicate “two of something”, see:
Subj. + Verb + % + Classifier + Noun

2. The difference between 2 and %

X (zh)

% (zhi)

X is used for insects and animals.

% _is used for rod-shaped objects.

These two classifiers are homophones. They have the same pronunciation but different uses

and meanings.

co
LP 12.4.6

Support ideas/opinions using compound sentences with adverb B 3t

For example:

Approaching

Attaining

Expanding

B — AR A,
BHEAET.

PR N R SO F E R
B, EAVAAIREE A
HIERRE R,

W T A5 AL KB M
Tk, B, BMNAAS
us NS PP -3

Idea #1 will not work well,
because it is too thick.

The sponge does not allow
enough water to pass through,
as a result, we think your idea
#2 does not work well.

Due to the fact that the felt
lets water drip through
slowly, as a result, we think
idea #4 will work well.

...... , B M (as aresult,
therefore), ......

B F (due to)....., B (asa

result, therefore), ......

Form focus: ......, P 3t (as a result, therefore), ......

F # (as a result, therefore) is an adverb that can be used instead of the conjunction & 7 in

the second clause.
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Noticing and awareness spotlight

1. Use of & T (due to)

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

2. Simple descriptive sentence (Subj. + & + adj. +%9)

The “5% + adj. +49” structure is commonly used to describe something or someone. For
example, %45 & 1% J1 89 . (The sponge does not work.)

It seems to me that .../In my
opinion, ...

cC . .
LP 12.4.7 Make inferences based on visual clues
Approaching Attaining Expanding
SR LR RIKF Z...... BAE AT AW
| guess /think | bet that... | expect/deduce/suppose

that ...

AT H... 1RG5 /AR LR R
Maybe/ Perhaps... ...... PAF.....

Your idea #2 tells us that... It seems as if...
BB K

MAREGZ T T AEKE] ...
S AR 69 P,
As is seen in your design...

ccC .
LP 12.4.8 Negotiate to reach consensus
Approaching Attaining Expanding
RS K F RO, R GACI
OK. | agree with your idea. We reach the consensus
without consulting with each
#£FE RAL—HE other.
| agree. Same here.

Noticing and awareness spotlight: Use of "5? vZ? % ?

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
LP12.4.9 | PresSa8 e
For example:
Approaching Attaining Expanding
¥Fo BT A9 A IE ARG —HF o
Good. You are correct. | share your thoughts.
AR E. kXA EH. AAE Mo
| agree. You're absolutely right. | agree (more formal).
HALA B F. R LINA N TR
| also + verb (am/agree). | think so too. | agree with you entirely.
3t o FAL TR LI H o
Exactly/Correct. | don't think so either.
Ao AR LINA N, 09 FBARGG T F) o
No. | don’t think so. My suggestions are different
from yours.
AAFo 2, TRRREA.?
Not good Yes, but don't you think... HAFe R T
| must take issue with you on
EARETRR &, that.
~EE, I'm afraid | have to
| don't agree with you. disagree. PR
However
3T
Not exactly.

Noticing and awareness spotlight: Repetition of verb

Repetition of a verb, e.g., 371 #F# (to discuss), can be used to soften the tone of voice.
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Learning Activity 5

1. Ask the class what the third step is in the engineering design process, i% 3t (Plan!). Again,
refer to the whiteboard visual and uncover the third circle to display the word “plan.” Now
refer to the steps on page 105 in the EiE” binder and lead the class through Steps 3 and 4
using MMIC 12-4 (EiE {4-6}): Designing a Model Membrane: Plan!, one copy per group.

2. Review the correct measure words to use with each material and put those on the board for
students to refer to as they are making their plan.

3. Invite 723k i1 (Remarkable Recorders) to do the drawing of the group’s plan on MMIC 12-4
(EiE® {4-6}): Designing a Model Membrane: Plan!. Once groups have finished drawing their
plan (with all materials labeled), they must show it to the teacher and get teacher approval.
Only then may they send their ##% #2 5 (Magnificent Materials Manager) to the
materials table with their plan to pick up the necessary materials for their design. Have
students use the following sentence frame as they request materials (page 13 of IWB):

¥ English
AT HEERER, ANFE—4 (& To make our model membrane design we
N need one (or two etc.) .
EMZR—H___ RHERMNGFEEE | We need to use one (or two, etc.) ___ to
A, make our model membrane design.
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Learning Activity 6

Draw students’ attention back to the Engineering Design Process graphic displayed on the
whiteboard. Ask the class what the fourth step is in the engineering design process, #I4F
(Create!). Uncover the corresponding circle and reveal the text. Now refer to the steps on
page 106 of the EiE* binder and lead the class through Steps 6-10.

Note: Be sure that groups label their containers using masking tape and the names of the
group’s members.

As groups finish assembling their models, call them one group at a time to bring their
models to the bins that are in the front or back of the room. Help students to pour % cup
(118.3 ml) of water from the pitcher into a measuring cup, then help them pour the water
into the center of the model. Have them put the lid on their model.

Note: They may tape it shut, if necessary, but the lid needs to close completely.

4.

Ask the students in the group to take turns saying what materials their group used in their
model and why. Be sure that each student in the group has a turn. Encourage students to
use the correct measure word in the noun phrase for each material:

P English

#MAT (#4), B A o We chose to use (# + material)
because it is/ it has...

Leave the models for 24 hours.

Note: If students see that the water went through their model membrane immediately, they
may feel sad or upset. Help them to understand that this is an important part of the design
process. Engineers learn what works by seeing what does not work. Reassure them that they
will be able to improve their design tomorrow. Encourage them to start to think of how they
might use the materials differently tomorrow as they redesign their model.
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Expansion Phase--“Beyond” activities
Students record their model membrane designs in their science notebooks.
Time: Learning Activity 7—20-30 minutes

Learning Activity 7

1. Have students take out their science notebooks.

2. Ask them to draw and label their group’s chosen plan in their science notebooks (each
student should draw and label the model in his/her own science notebook).

3. Then ask students to find a partner from a different group. Have each partner describe
which materials they used for the model membrane design and why. Make sure to review
the sentence structure students will need to communicate this.

4. Finally, have students return to their groups and using the sentence structure that they
used to orally describe their models ask them to write one sentence under their drawing of
their model explaining why they chose to use these materials in their design. Display the
sentence frame on the whiteboard:

W+ L English
#MAT (#4), B A o We chose to use (# + material)
because it is/ it has...
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Language Function-Form-Vocabulary Connections (Activity 5-7)

co

LP 12.5-7.1 State quantities of materials using numbers and appropriate classifiers

For example:
— 7K 48 {4 4K (a piece of aluminum foil)
FA iRk iE JE 4K (five coffee filters)
=3 454 (three pieces of cheesecloth)
% He i 48 (two sponges)

Approaching Attaining Expanding
/™ (gé) people and general object | 7K (zhang) thin and flat /& (d7) a drop/a drip used
% (jia) families and business objects, e.g., aluminum foil, for liquid items
establishments coffee filter % (dui) couple/pair:
4 (jian) clothing 3 (kuai) pieces of small modifies anything that
¥ (k&) plants tf‘nngs, e.g., felt, sponge comes in pairs
R (2hi) insects and animals 1% (wei) persons of.status, % (!'ié) planes and large

e.g., professor, engineer vehicles and a few

# (zhi) rod-shaped objects, e.g., | 4~ (win) things that come in | Smaller electric objects

pencil, Chinese paint brush bowls mostly, e.g., noodles, such as radios

& (ba) small objects and objects | rice, water

with a handle, e.g., scissors, chair % (ching) events and

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.

Noticing and awareness spotlight

1. The difference between — and &

= ﬂfJ
1) Counting:e.g., — =+ =.... Used whenever a classifier is used to
2) Used in ordinal numbers: e.g., % — (first). % | indicate “two of something”, see:
= (second)~ % = (third) Subj. + Verb + M + Classifier + Noun
3) As last part of any higher number that ends in
two: e.g., T=(12). \+=(82)
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2. The difference between 2 and %

R (zhi) F (zh))

X is used for insects and animals. % is used for rod-shaped objects.

These two classifiers are homophones. They have the same pronunciation but different uses
and meanings.

co State use/function of something using nominalization and purpose verb
LP 12.5-7.2 | phrase, & + verb + object
Approaching Attaining Expanding

FEAVA —H iR, Hikonde | RAVAR —3EH. 2K | RNAA—ER. ARE

K, Fo— B BERIR | RIEAK, F—REBER | A, KA —AILEEEH

A, B VE RAT G AL AL YRR VE KA B9 AL AL

We need a sponge, two coffee | We want to use a sponge, We want to use a sponge,

filters, and a piece of felt to five coffee filters, and a two pieces of felt, and one

create the model membrane. piece of aluminum foil to piece of aluminum foil with
create our model one hole to create our model
membrane. membrane.

Subj. + Verb; + Object; + Verb, | Subj. + Auxiliary Verb + Subj. + Verb; % & + Verb, J

+ Object; [Verb; A + pronoun + 49 + + pronoun + %7+ Object; +

[Verbiand Verb; are parallel Object; + % + Verb, + purpose verb phrase [%& +

verbs. They are both actions Object,+ #9]. Verbs + Object;]

performed by the same Subj.]

Form focus

1. Multiple uses of &

1. “2&” asan action verb, meaning “to come”.

e.g., ok X kT ™ k. (He came twice yesterday.)
2. “&” is used to replace the verb in previous sentence.

e.g., BIXMEG T, KA HR—H#! (Drink up this cup of tea, we will drink another!)
3. “&” is placed in front of a verb phrase, indicating purpose.

e.g., Juan Daniel ‘& & /K#&"g /K . (Juan Daniel needs a water bottle to drink water.)
4. “” is used to indicate the direction of an action verb.

e.g., RAeAR K4 £ k! (Bring that book over here!)

2. Use of punctuation mark “v "7 vs. “,

”n

In written Chinese, “ is typically used when you want to list a series of actions or items.

For example,

TREFRGEAY R RAL BE AR RAHFE B KGR
The five steps of the Engineering Design Process are: Ask questions, imagine solutions, make a
plan, create a model, and improve it.
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Written Chinese also has the “, ” (comma). The comma is used to set off a dependent clause
or an adverbial phrase.

L2 FE R EAE, Juan Daniel feIA A MNAM 5, FHE RN TR EIHRESH T
— AN AT Ak, T RN T A

In the championship game last week, Juan Daniel’s team was losing at the beginning,
afterwards they came up with a plan using the engineering design process, and finally, they
won the game.

co Report about things, actions, or events in past time using action verbs
LP 12.5-7.3 | with T (temporal marker) and adverbs of time
Approaching Attaining Expanding
EAVR iRk oep TR A A | AR AT 09 IRAL AL 69 31 MER, &AM T HiRoreid
— A T, BANAT —RESR. = | BRI RER
KoL JE 4K, Fo— 4
o
We use two coffee filters We used a sponge, three We used two coffee filters and
and one piece of felt. coffee filters, and one piece of | one piece of felt yesterday.
felt in our model membrane
design.
No temporal marker, no Temporal marker 7 used Temporal marker 7 and
adverb of time adverb of time used

Form focus: action verb + 7 (temporal marker) + adverb of time

Past time can be communicated using “ 7 ”, adverbs of time or both.

Noticing and awareness spotlight: Position of temporal marker “ 7”

The temporal marker “ 7" is positioned either immediately after the main verb or at the end
of the sentence/clause.

co . . . . ;. .
LP 12.5.7.4 Give reasons for actions/choices/preferences using preposition 4 T
Approaching Attaining Expanding
BAVA T oy, B At | 3 T EACRIRR— 2, &AT | RATRFE. 09 RE R.....
UL K % 6K T, AT RS8R,
We used......, because coffee In order to slow the rate of The reason that we
water flow we used more chose ....was....

filters allowed too much

water to pass through. pieces of felt.
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...... , B # (because)...... Preposition/coverb (# T /for | Adjective phrase [Subj.

the purpose of) + ik /4% - pronoun +V + Object + 9] +
construction [iL//£+ Object | Noun/Subject (/& B )+ V(&)
+V + adv. phrase [4F (adv.
marker) + adv.]], Subj. + V +
adj. phrase [adv. ¥ +adj. %+
adj. marker 9] + Object.

Form focus: Use of ik/4#-construction

Similar to “f&-sentence,” the “ik//%-construction” allows one to place the direct object in
front of the main verb, which is not typical word order in Chinese. This draws more attention
to what is happening to the object itself.

Noticing and awareness spotlight

1. Placement of preposition/coverb

Prepositions/coverbs such as 4 T (for the purpose of) introduce a noun phrase. Together,
the preposition + noun phrase combination are typically placed before the main SVO in the
sentence. In sentence initial position they add emphasis.

2. Difference between #J (de) and 4% (de)

9 is used to modify a noun. #J precedes the noun it modifies, e.g., adjective + #J + noun;
1§ is used to modify a verb. fF follows the verb it modifies, e.g., V + 4F + adverb

co Construct characters to form words and phrases adhering to character
LP 12.5-7.5 | structure rules and stroke order guidelines
For example:

Left-right: ®. %

Top-bottom: &+ X

Left, middle, right: #F.

Top, middle, bottom: £+ #
One-part, totally enclosed: E. ©
Partially enclosed: i, /&
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Approaching Attaining Expanding

One- and two-part Three-part characters Four + part characters
characters

Left, middle, right: &, Left-top, right-top, left-
One-part character Top, middle, bottom: £ # bottom, right bottom:
e & Left, top-right, bottom-right: At~ 4F
One-part, totally enclosed %, Y Left, top-right, middle-
~ E Top-left, bottom-left, right: right, bottom-right:

H F % 4T
Two-part characters Left-top, right-top, bottom: Left, middle, top-right,
Left-right: ™1 3 #e # bottom-right: i#
Top-bottom: . X Top, left-bottom, right-top: Left, middle-top, middle-

. BT bottom, right: #

Form focus: Formation of Chinese characters

1. Character structure rules

Chinese characters are called “square” characters because no matter how simple or complex,
each character fits inside a square. Characters can usually be divided into different parts.
These parts form character structures. There are four main structures: one-part structure,
two-part structure, three-part structure, and four-part structure. These structures can be
further divided into sub-parts.

For example,

Two-part structures: E (top/bottom), m (left/right)

Three-part structures: [H (left, top-right, bottom-right), B] (top-left, bottom-left, right),
etc.

2. Stroke order guidelines

General rules for writing Chinese characters are:

1. Horizontal first, then vertical.

2. Top first, then bottom.

3. Left first, then right.

4. Left-slanted first, then right-slanted.

5. Outside first, then inside.

6. Center first, then both sides.

7. With “closed” characters, enter character first, then close it up.
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co Use a developing understanding of basic units of word formation in Chinese
LP 12.5-7.6 | to infer and construct meaning with written text

Form focus: radical = character - compound/word

1. radical

A radical is the smallest meaningful orthographic unit in compound characters, for example,
& (insect) is used in the character #% (frog). % (insect) can also be a stand-alone character.
There are three types of radicals: semantic (give information about character meaning) [
(hand)], phonetic (give information about character pronunciation) [ %~ (fen) in the
compound % (one after another)], and perceptual (do not give information about character
meaning or pronunciation, instead function as visual fillers) [3t (this, these in classical
Chinese), however, in the compound "% (mouth) the radical #t functions as a perceptual
radical providing information about neither meaning nor pronunciation].

2. character

A Chinese character is a meaningful orthographic unit that is always pronounced as one
syllable. Chinese characters have evolved as a writing system over millennia and have
developed in various ways.

Some characters are pictographs that were originally drawings of concrete objects, for
example, 79 (rain), the four dots depicting the rain coming down from the sky; others are
better described as ideographs because they were created as graphic representations of
more abstract ideas such as the notion of “above”, _E, the stroke above the horizontal line
indicating the idea of “above” or “up.” Another way to create characters was to combine two
or more pictographs or ideographs to portray a new meaning, for example, 4k (to rest), a
combination of the pictographs for person, A, and a person leaning against a tree, K. These
types of characters are referred to as ideogrammatic characters.

Over 90% of Chinese characters were created as phono-semantic compound characters and
are made up of a combination of semantic and phonetic radicals. For example, 3% (to
control), the semantic radical on the left side, F (hand), indicates that the word meaning will
include an action with a hand, and the phonetic radical on the right side = (kong), helps the
reader with character pronunciation “kong.”

3. compound

Compounds consist of at least two characters, neither of which is an affix, a character that on
its own lacks meaning but when added to other characters becomes a meaningful unit. Most
Chinese words are compounds. Compounds have various types of syntactic relationships.

A few compound types:

Verb-Object: %y 2 3 (to kick soccer ball)s FF3k (to kick of)s & (to pledge)
Verb-Complement: #4] (to fall down). 2% (to improve and get better). # 5% (to come in)
Subject-Predicate: X 5 (bright [sky is bright])

Number-Classifier: &#F (various kinds). —3i& (a ray of...)s — 4 (a patch of...)

Adverb-Verb: 1% % (to jog [to run slowly])s ‘Bt & (to hurry [to walk fast])
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Verb-Verb-Noun: #5 8 3. (habitat [to stay and rest at a place])
Adjective-Adjective-Noun: %At & (light peach color)s % #4% (mascot [happy and auspicious
object])

4. word

A word is written with one or more Chinese characters. A word can consist of a single
character (#, foot), a compound (1%, lucky), a duplicate (#4425, to wave), or an affixed
form (% —, first, % —, second, etc.).

ccC . . .
LP 12.5-7.7 Make a request using different degrees of politeness
Approaching Attaining Expanding
FEAME 27 Kok JE 4K 4 RAT P HK o R 4K JRIR S 2533 A1 7 3K ook B 4K
We need two coffee filters. | Please give us two coffee Would you give us ..... please?
filters.
FAT 27 Kok IR 4K
We want two coffee filters.

CcC . . . .
LP 12.5-7.8 Give a command using serial verb construction
Approaching Attaining Expanding
/R — R e | FHIEBUR/K— Ko A AR AR —REA?
Use/Try the sponge! | suggest we use/try... Why don’t you use/try the felt?
HEM AR — KB HE PR R R 1K — K HAVFIF R R — KA
Let’s use/try sponge! You may use/try...... You’d better use/try the felt.
Verb + noun + & (ba)! Subj. + Verb; + Verb phrase A4 4 TR (Why not) + Verb +
(verb, + noun phrase) Object

Form focus: Subj. + Verb; + Verb phrase (verb, + noun phrase)

A serial verb construction refers to a sentence with two or more verbs that are connected by
one and the same event. In this type of serial verb construction the second verb is a verb
phrase that functions as the object of the sentence.

Noticing and awareness spotlight: Use of "Z (ba)

" (ba) is a particle which is used at the end of a sentence to indicate a suggestion.
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Evidence of learning

» Completed handouts:
o MMIC 12-2 (EiE® {4-4}): Designing a Model Membrane: Ask!
o MMIC 12-3 (EiE® {4-5}): Designing a Model Membrane: Imagine!
o MMIC 12-4 (EiE® {4-6}): Designing a Model Membrane: Plan!

» Oral contributions to story retell using pictures from Chapters 1-6 from Juan Daniel
» Oral contributions to “Show and Tell” with model membrane materials and review of
the findings from the testing materials experiment
» Use of Mandarin only in small group work
» Oral description of the group’s completed model to the teacher
» Oral description and explanation of the group’s completed model to a partner
» Completed science notebook entry
© 2012 Fortune, T., Wieland, M., and MMIC Team MMIC 12

Adaptation of Engineering is EIementary® “Model Membrane” Unit, Lesson 4, Part 1



Vocabulary List

Content-obligatory (CO)

Lesson 12: Designing a Model Membrane

T #% Recognize

Page | 66

Pinyin Characters English meaning Parts of speech
ban ge F one half measure word
béi 7 cup noun
b6 mdé mé xing de TE AL A 8G9 4 properties of model | noun phrase
te xing membrane
cdi liao de té xing MG 45 properties of noun phrase
materials
céi liao ming chéng | #1#+.& #& material name noun
ce liang = to measure verb
chéng gong R success noun
fén shu 54K fraction noun
hao shéng Z= 7+ milliliter measure word
néng gou kong zhi | A& 496 4= AL ik to be able to control | verbal phrase
lid su rate of flow
shan liang AP shiny adjective
si fen zhiy1 w9 — one fourth/quarter | measure word
ti ji R volume noun
xido shu N E decimal noun
ye ti lidng béi BARZ AR measuring cup noun
1% 7% Produce
Pinyin Characters English meaning Parts of speech
baisé de/miséde | &8y, K& white/beige adjective
bdo hu i to protect verb
bé A thin adjective
bé mé R membrane noun
bu zhou ¥ g step noun
chang jing Y& setting noun
chuan guo/tong Fit @i pass through verb
guo
di ] to drip verb
fu zhu gai nian A supporting ideas noun
gadi jin Rt improve verbal phrase
gong chéng she ji I AL X B Engineering Design | noun
bu zhou Process
gong chéng shi TA2)F engineer noun
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hai mian et sponge noun

hou yc2 thick adjective

jié jué fi& & solution noun

ka f&i guo Il zhi whu ek i JE 4% coffee filter noun

ké xué jia K scientist noun

ké xué ri zhi #H5akE science noun
notebook/journal

lit gud it to flow through verb

It bé zhi B 96 4K aluminum foil noun

méi you dong/méi EA R R I does not have holes | verb

you kdng

mé xing AR to model/modeling | verb

niléng sha chuang | B &Y & nylon screen noun

bu

ping hua FiE smooth adjective

qu jié jué shijiwen | K& LR A to solve real-world | verbal phrase

ti problems

rén wu A characters noun

rén zao de bé mé A8 TR human-made noun phrase
membrane

shad bu iy cheesecloth noun

she ji Xt to design verb

she ji Xt plan verbal phrase

shi jian B 1) time of day noun

shi jian =4 events noun

shiyan I experiment verb/noun

shiyan 5 I experiment verb/noun

shi yi shi xin de R—IRF 69 Ak to try out new ideas | verbal phrase

xiang fa

st kdo &k imagine verbal phrase

ti wén F 9 ask verbal phrase

tian ran de bé mo KRR GG TR natural membrane noun phrase

tur cé Hem| to verb/noun
predict/prediction

wen ti =] problem noun

you dong/ydu kéng | AR, A 3L has holes verb

yun yong xiang BERBEZS to use imagination verbal phrase

xiang li

zhan bu A felt noun
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zhi zud HAE create verbal phrase
zhi zuo de KA Y made of paper adjective
zU dang FEL #%4 block verb
Content-compatible (CC)

T #% Recognize
Pinyin Characters English meaning Parts of speech
b3 ta zhé qi 13i ek to fold something verb
chuan (dong/kéng) | & (R, 3L) to pierce holes verb
fen céng = to layer verb
gai zi 25 lid noun
hud ban AR AE partner noun
jian 1 to cut verb
[an lia BiR to rotate verb
quan ban A3 whole class noun
rong qi 5% container noun
shul béi IK AR water pitcher noun
wén jian jia A& folder noun
xido zU AR small group noun
Xil jidn chéng shi hé | 1537 & i& 449 X]v | to cut and make verbal phrase
de da xido something fit
zhan shi B Show and Tell verb
zhé I to bend verb

1% 7% Produce
Pinyin Characters English meaning Parts of speech
cdiliaoguan liyuan | MHE 2R Magnificent noun

Materials Manager
gong zuod guan If IAEE R Terrific Taskmaster | noun
yudn
ji lu yuan LR N Remarkable noun
Recorder

yan shi zhi jidn yudn | i =~/R A& R Polished Presenter | noun
zhong wén da cha P E R R Chinese Champion | noun
yuan
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