/ Developing a Hands-On STEM English Course for Japanese University :

Students K1t

& SRIEXS
Purpose Y Material Development N Student Impressions

*Develop an English CLIL STEM course *The main focus was to introduce STEM content in English and provide Quantitative and Qualitative data was collected
*Use hands-on activities while engaging with students with an opportunity to apply HOTs in the English classroom at the end of the course (n=66)

authentic English materials *Materials and Experiments were developed by the presenter

*Encourage higher-order thinking while I

practicing L2 skills / _ : - S U rVey Re SU It S
( e o Rea d | ng IVI ate ld IS ) Students overall impression was positive. Comments
Pa rt |Cl p d ntS * Five original texts were created for each unit S R S included (translated from Japanese):

1st and 2nd year Japanese university froma | *Used to introduce the topic, key vocabulary, e “The assignments and tests were difficult. But | think |
range of engineering, architecture, media practice reading/comprehension skills W W have acquired a lot of knowledge about STEM.”
informatics and science majors * Average 580 words per text "It's not just about learning English, it's content that can
S| e Used somewhere, and there is a perspective for
> H a n d S _ O n E X p e ri m e n t S é%?i%t%%y%ii{%ﬁggfeﬁﬁirﬁg petwee the grains of il much ke water in 2 sponge. 1 W h q t yo U ,Ve Iearn e d. V),
Figure 1: Sample Text

Course Structure

*14 week course (Half face-to-face, half
distance learning)
5 units introduced in 3-week blocks

, | . “By experimenting, | was able to deepen
*Experiments (conducted in teams of 3-4 students) allowed students to i) my understanding.”

apply content knowledge to conduct simple experiments, ii) solve simple “Points that can be calculated from experimental data
problems in teames, iii) collect and analyse data and iv) evaluate experiment help to deepen scientific thinking”

and _ ; . ' outputs and report findings.
ands-on experiments and reporting allows | ey 5o riments required very little to no additional materials Student Feedback - Points for Improvement
for standards based assessment

More Communication

Experiments inCIUdEd: Activities /Discussion
Scientific Method — Paper plane/Ball Drop/Step Length Exoarimort Changes
Bernoulli’s Principle — Relate pressure and fluid velocity using water blasters

Parabolic Motion — Use handmade catapults to evaluate the curve of a Presentation/Groups
Member Changes (n=8)

Unit/Topic Lesson Structure Time

p a r a b O I a REPORT WORKSHEET 6 — Unit 3 /10 Now that you can calculate the velocity at point 2, you can solve for pressure using the Bernoulli Equation I 2 /o
Under Pressure! 1, 1, . . . . .
5Pvi +pghi + Py =S pvy +pgh, + P, —_
. . T T 2 : Activity Time Limits (n=5)
G O a Wa t e r S— E St I | I I a t e I I I I V I l l a In this activity, you will measure the distance water travels when you squirt it from the water blaster (7K #£fiil) and Point 1 Point 2 o
compare that distance to how hard you pump the blaster. You will use this information to calculate the velocity at > o
o T which the water left blaster. Then, using Bernoulli’s equation, you will calculate the pressure inside the water
1 R e a I n S E M blaster. Finally, you will compare the pressure inside the blaster to the velocity of the water as it left the blaster.
. b B R Y S e P
3. Parameters
I r ‘ C a | l I I I r ‘ C W a ‘ r u ‘ S First, you need to calculate the velocity the water leaves the blaster. As the water moves from the end of the 3 . Value Point 1 P . Value Point 2 . . .
blaster to the ground, it follows the rules of projectile motion (more about this in UNIT 4). You will need to a;:ir:‘-lteler alue Foln a;:xiT:zer alue Foln T h I n kl n g S k I I I S ( n s 2 )
n O m e n C I a t u r e calculate two parameters, i) the time the water is in the air and ii) distance the water travelled. P 1000 kg/m? »
. . vi | Om/s | vz | YoucCalculate
ttttttttttttttttt g
2 We e kS Position the blaster on a level surface off the ground (at table, chair, bench etc). Measure the height (h) from the You Measured ha(=hs) | YouMeasured
[ ]
F d hits the ground or the distance the water travelled(d). T
undamentals eading graphs, table, |} T i
’ , ﬁg Water Travel Time (t) QUESTIONS:
t= JI g=9.8 m/s? At point 1 the starting velocity of the water is 0 m/s, what does this mean for the kinetic energy at point 1? o W r I t I n g S k I I I S ( n - 2 )
h= _ m 059 1/2 pvi = o
C a rt S e t C t= \[Z Now consider the potential energy at point 1 and point 2. If your water blaster is level, then h; = h,. Also density of|
[ ] 49 i i e to gravity is also a constant (g = 9.8 m/s?).
%/—/ seconds | | Jhcimpliesthatyoucan ______________ fomthe Bernoulli Equation.
d= - We want to calculate P1. Therefore, Bernoulli’s Equation can be rewritten as:
1
i)  Water Ex it Veloc ity P ==pvi+P, o -
_____ : 8% No Comment (n=28)
You can now calculate the exit velocity of the water using your measures distance (d) and the calculated travel time You will have to calculate exit velocity (v2) based on how far the water travels.
[ [ ] [ ]
aaaaaaaaaaaaaaaa o
clentitic | L | | | | 39
Pump the water blaster at different speeds and record the distance the water travels each time. Record the data in o o
(] V:% v:d? v=eowm/s |  thetablebelo w. 3 /o
e e S Trial Distance (d) Height (h) Trial Distance (d) | He ight (h)
1 7
3 9
4 10 [
5 11 .
o ' 6 12
ernoulil's 1) | d . ’
) 3 Weeks : :
Princi Figure 2: Sample Experiment Worksheet
rINCIPIE Content/Readi '
[ [
. ®
Paraboli 2) Conduct Experiment
[ ] [ ] [
: : eeKks
Moti 3) Presentation/Reporting e students and presented to peers via PowerPoint or poster presentation | l-I | fT I |

*Students were assessed based on their ability to relate experimental results
to underlying principles of each unit. /\ Email: mwood@Neptune.kanazawa-it.ac.jp /

Global Water 3 Weeks
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