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senuatuinaaillaeniensifefivhdaudd 1998 Wuduun msufuupessiitufinanssny
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GM L5 uiuhefuseaIuues FAO/WHO 2000 [3] i1 ussvingnudmiumsuszifiumnuaonde
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A1ANLINT 1 Scientific Literacy

[ o [

Tud A, 2021 PISA Talsirudnfdivsunisasuivnatiseansanase (annmulud a.e. 2003

o

ey 2012) fatiuilenuveimdn “AuRaIniauInelrans (scientific literacy) ” 9sdm

witloumuiudenulunsaaUNEI UL AT

487UUBIATI scientific literacy d1%SU PISA 2015 2018 waz 2021

Scientific literacy is ... N1931509IMeAEnT fe ..

the ability to engage with science-related issues, and with ANuaInsolumsienlodwmng q vl sswunie es

the ideas of science, as a reflective citizen. fudnenmans wazkuRanIdemansiaedelnsnses

A scientifically literate person, therefore, is willing to engage Uﬁﬂaﬁiﬁaﬁwmmam‘fo:ﬁammmﬂﬂumuﬁuﬁﬁwﬁaﬂ
v a ¢ a0 < & = o & v
fungimansuaznaluladegatumedune S9910uss

in reasoned discourse about science and technology which

requires the competencies of: 1faus sauznanel Uil

na1s 1M U UTNINGINTNoI0Y

1. Explaining phenomena scientifically: 1.

Recognising, offering and evaluating explanations for
a range of natural and technological phenomena.

2. Evaluating and designing scientific enquiry:
Describing and appraising scientific investigations and

proposing ways of addressing questions scientifically.

3. Interpreting data and evidence scientifically:
Analysing and evaluating data, claims and arguments in
a variety of representations and drawing appropriate

scientific conclusions.

nsesueysINgnsalluldinendans vianed
fianuanansalumssug lausuasysuiiumesued
\Aerdesfuunngnisainsssunduasnal el
N5UTHEIL HAZEDNIUUNTZUIUMSHULENZNIA MU NS
IgrAEns vaned
fanuanunsalumseSunsuasUssiunuA1veenIs
d131aaTiadeumyivienmans uazthiauauuimsly
minaumawegnduineneans
nsudannumnedeyauaznislduszaneneuluia
eaans nuneds
fianuansalumslnsssiuasUsuiiuteya Anands
wagdalaudsluranvaeiluuu uazasoasums

INYFER S e N vEy

U8 A5 Un1sEeuININemans PISA 2015 2018 wag 2021 agldileny scientific literacy wieariu

i

v v

o

YoM 255879 ANikguluaAvan

1791 “scientific literacy”

mM3aeu PISA Tuef nii1usnauded 2018 A1 “scientific literacy” agldadniawilneduy

“mM3Riedinermans” unluthgtulatimsldni “anmainiininedans” unu
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1. nsaulAs9a319n15UT2LIU (Organisation of the Domain)

dmSunsaeu PISA 2021 vaulwnuain1sUseLlivazAsounueIAUsenay 3 sudiswialull

Organisation of the Domain 195U PISA 2018 uag 2021

O Contexts
Personal, local/national and global issues, both current
and historical, which demand some understanding of

science and technology

a Knowledge
An understanding of the major facts, concepts and
explanatory theories that form the basis of scientific
knowledge. Such knowledge includes
1) content knowledge
knowledge of both the natural world and
technological artefacts
2) procedural knowledge
knowledge of how such ideas are produced
3) epistemic knowledge
an understanding of the underlying rationale for

these procedures and the justification for their use

a Competencies
1) the ability to explain phenomena scientifically

2) evaluate and design scientific enquiry

3) interpret data and evidence scientifically

3 v3um maneda
M3 susasamunsalludin luseaudiud seavna
wazszaulan e Tuisedduihgiu wisluadeinmn

Y A

= o P A a 5 a
FasnJusmianuinlasedinenmansuazinalulad

O avuinednendans naneis
Aanudlaludeienss wuifnwan waznguidray
fvinlsiiAn mmiﬁugmmﬁmmmam{ﬂmm:
Usgnausie
1) Ao
ANufiAmiusssurAvedanuadsseieg
manalilad
2) AU AUNTEUIUNIS
AnufiAnfuBnslunsasuuinema 4

3) anugineaiunslauvesewg

AanudTalumenaiuguensTUIUNIas A Ng

O3 aussaugmadnendmans vuned
1) Anuaansalun1sesuengnsalludivenmans
2) M3 UsuiiularenuuUNTEUINITAUEEMAINY
MAINEAEns
3) msuvannuninedeyauagliuszdnyne i

InedaEns

@MU PISA 2015 winduilunsaumsuseiiuagiinisuseiiumudnnilannude

O Attitudes
A set of attitudes towards science indicated by an
interest in science and technology, valuing scientific
approaches to enquiry where appropriate, and a

perception and awareness of environmental issues.

O vaandisiadnerdtand waneda

A1 WEARIMIABUAUDINDINYFNERNSLasAL Ula TR

v o =

Anuaula Tianuddgdunssuiunsduasmeug

o

MaInemans uagsuiiazaszntindaddymasnndey

nuemeg dmsunisaeuinIveimans PISA 2018 uag 2021 aglinseumsusuiiuaaiuusdmsy PISA 2015 ziinsounts

JszifiuiinnslldndeelaeiitinsinmuanadneIne wnansme
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neulAssasansUsuiutianinsadourmudniusianegun 1 warguil 2 audau

Competencies
Contexts . Exlplaxrnng Rifochise Knowledge
scientifically
* Evaluating and designing
= Personal Require Individuals to display scientific enquiry How an individual does this is influenced by + Content
* Local/national s linterpreting data and * Procedural
* Global P 8 + Epistemic

evidence scientifically

3UM 1 nsaumMsUssiiumnuaan i uing1asns §msu PISA 2018 wag 2021

Competencies

Contexts = Explain phenomena
Require individuals scientificall
= Personal to display Y How an individual does this is influenced by
o el > = Evaluate and design T
scientific enquiry ¥ i,
= Global d 5 '
= Interpret data and Attitudes Knowledge
evidence scientifically « Interest in science S
= Valuing scientific = Procedural
approaches to enquiry * Epistemic
= Environmental
awareness
v
ATHT
u
= iAo
HUTIOUY :w
= [ ] a
Uiun . - u .. ﬂTWNEﬁﬁuﬂin’mﬂ’I‘j
sommsallu@nidoiag | 0 e A ® eugiindunldines
wiRIDania ANUATEART

o = . - s
fuinemaniuazwmalulal L

. BT, = mMsUsziuazeaniuy —idsemit
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; ASZUIUAISAULATZN

- SEAUVIDIEU . . -
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waznsldusedndwen * maiuAmA1reIEng
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2. Scientific competencies

Jorauiv1ivenmans PISA 2021 agUszidunnuamaimuinemanilaglinnuddg Juivem
AUANITOUENIINENA1ERS (scientific competencies) kag 8 1UN1TUTZLIUANTTOUE N3

a & 1 < a Y] = ) a' 1 n:’l’u 1 dy
e ans 3dumsuseliumnuaunsavestniseulunisyindsselUiifesalul

A5 5AULNNINANERT (scientific competencies)
1. msssueUsngnsadudinenaans (explain phenomena scientifically)
2. MIUTzELLAZONUUUNTEUIUNIAUENEM AL IMENmEnS
(evaluate and design scientific enquiry)
3. msulamnunedeyanarnslitusednunewluldinemans

(interpret data and evidence scientifically)

Tneiidnaruvesvadaulufaz g lngUs e I uRInNsIa

Scientific competencies Percentage of score points in PISA 2021
Explaining phenomena scientifically ~40 - 50

Evaluating and designing scientific enquiry ~20 - 30

Interpreting data and evidence scientifically ~30 - 40

TOTAL 100

dwsunseulassasiansuszdiunulUisdndiurestoasulunsindumiuiuas usunaug

A11190ANE PAINTIBIUA LA

318414

” e Anetion Framermarh PISA 2018 Assessment and Analytical Framework

RD) thwm%'aagaﬁmmmﬁuﬁ'u‘lﬁ'

AlleN1Y4 scientific literacy tagnToUNTUTLUIN
nenemansasldlunisaoud a.m. 2018

URL w82 QR code
https.//doi.org/10.1787/b25efab8-en

e g vasz i alilinseunisussdivisnInerenansdmsu PISA 2021 @wsiisansounsusediuimedineans

W) keA1AIag lnsaunsUsediudeanunul a.e. 2018
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https://doi.org/10.1787/b25efab8-en
https://doi.org/10.1787/b25efab8-en

3. AUSIOUSNNMNYIANEATEMSU PISA 2015 2018 was 2021

~ Y Y a s d'dy 1 = o 1 a . )
LW@IWLGU’{L‘\]W]’]NW?,J'] YUDNAUIIOULNININYIFNENT Iu‘VI‘Uﬁ]%ﬂﬁ']']ﬂﬂﬁ]’.l@i]’]\‘]sll@ﬂﬂﬁ]ﬂiill (action) 1158

AUEIUNTOVLARIDIANTTOUL LHIAT DY AIAIT N

AusTausn 1 n1sasueusngnsalluainedans

1.1

1.2

13
1.4

1.5

Explaining phenomena scientifically
Recalling and applying appropriate scientific
knowledge

Identifying, using and generating explanatory
models and representations

Making and justifying appropriate predictions
Offering explanatory hypotheses

Explaining the potential implications of

scientific knowledge for society

n13 afuneusingnisalludsinenanan
thanuimansmansunldaidesune
AUVAAUN

52y 19 wagaiwuumesarnsnEue
Foyaitoltlunisedung
ieuoausRguitelflumsesune
wensaimswasuuUadluddinenmansuas
TvapaTiaumnama

oSueisinen e smNI Fineneansd

a1snsanluldiedsau

dussauzi 2 N15UTEIAULAZRRNILUUNSZUIUNITAULE AR 'J']&lil‘VI’N'QJ‘VI UIFNENS

21

2.2

23

24

25

na1s 1M U UTNINGINTNoI0Y

Evaluating and designing scientific enquiry

Identifying the question explored in a given
scientific study

Distinguishing questions that are possible to
investigate scientifically

Proposing a way of exploring a given question
scientifically

Evaluating ways of exploring a given question
scientifically

Describing and evaluating a range of ways that
scientists use to ensure the reliability of data
and the objectivity and generalisability of

explanations

145
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Aussausi 3 n1suannumanedayanasnisldussingwenuludaingaans

3.1

3.2

33

34

35

na1s 1M U UTNINGINTNoI0Y

Interpreting data and evidence scientifically

Transforming data from one representation to
another

Analysing and interpreting data and drawing
appropriate conclusions

Identifying the assumptions, evidence and
reasoning in science-related texts
Distinguishing between arguments that are
based on scientific evidence and theory and
those based on other considerations
Evaluating scientific arguments and evidence
from different sources (e.g. newspaper, Internet,

journals)
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PISA 2015 Science Test Questions

Try the test!

The OECD's Programme for International Student Assessment (PISA) evaluates education systems worldwide by testing 15-year-olds in key subjects. The focus of PISA 2015 was
science. To understand more about the PISA 2015 science tests, click below to answer sample questions. You can also explore the concepts and compentencies being tested and
learn what 15-year-olds students at different proficiency levels can do.

How It Works

* Select an example by clicking on the text below the image

* Read the background material about the question and then submit your answer
* Find out the correct answer and more information and then try more guestions

[ Lgd = . =

: : Y
- > =
g : ‘.f,‘ - - L
== M ==

e i =i
Bird Migration Running in Hot Weather Slope Face Investigation Meteoroids and Craters Sustainable Fish Farming
La migration des oiseaux Courir par temps chaud Etude des versants d'une vallée Météoroides et cratéres Ferme aquatique durable
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Bird Migration BIRD MIGRATION
Question 1/ 3

Bird migration is a seasonal large-scale movement of birds to and from their

' breeding grounds. Every year volunteers count migrating birds at specific
answer the question. locations. Scientists capture some of the birds and tag their legs with a
combination of coloured rings and flags. The scientists use sightings of tagged
birds together with volunteers' counts to determine the migratory routes of
IMost migratory birds gather in one area and then migrate birds.

in large groups rather than individually. This behaviour is a
result of evolution. Which of the following is the best
scientific explanation for the evolution of this behaviour in
most migratory birds?

Refer to "Bird Migration" on the right. Click on a choice to

() Birds that migrated individually or in small groups
were less likely to survive and have offspring.

() Birds that migrated individually or in small groups
were more likely to find adequate food.

() Flying in large groups allowed other bird species to
join the migration.

() Flying in large groups allowed each bird to have a
better chance of finding a nesting site.

pisaz015

Bird Migration BIRD MIGRATION
Question 2/3

. s s Bird migration is a seasonal large-scale movement of birds to and from their
[ ,B'rd Migration® on the-right. Type your answer to breeding grounds. Every year volunteers count migrating birds at specific
the question. locations. Scientists capture some of the birds and tag their legs with a

combination of coloured rings and flags. The scientists use sightings of tagged
birds together with volunteers' counts to determine the migratory routes of
Identify a factor that might make the volunteers' counts of birds.

migrating birds inaccurate, and explain how that factor will
affect the count.

1 = = = = = 148 = 1
BNAT AN IUDUININYINTINDIDU NIUINYLING



pisa2015 | M

BIRD MIGRATION

their winter in areas that are south and southwest of

Bird Migration
. Golden Plovers
Question 3/ 3
Refer to "Golden Plovers” on the right. Glick on one or Golden plovers are migratory birds that breed in northern Europe. In autumn, the birds
more boxes to answer the question. travel to where it is warmer and where more food is available. In spring the birds travel
back to their breeding grounds.

) - The maps below are based on more than ten years of research on the migration of the
Which statements about the golden plover's migration do golden plover. Map 1 shows the southward migratory routes of the golden plover during
the maps support? autumn, and map 2 shows the northward migratory routes during spring. Areas coloured

grey are land, and areas coloured white are water. The thickness of the arrows indicates
+ Remember to select one or more boxes. the size of the migrating groups of birds
[) The maps show a decrease in the number of golden Migratory Routes of the Golden Plover

plovers migrating southward in the past ten years. N
) The maps show that northward migratory routes of

some golden plovers are different from southward w E

migratory routes.

) The maps show that migratory golden plovers spend 3

their breeding or nesting grounds.

[l The maps show that the migratory routes of the
golden plover have shifted away from coastal areas
in the past ten years.

Map 1: Southward Migratory Routes Map 2: Northward Migratory
During Autumn During Spring
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Running in Hot Weather
Introduction

Read the introduction. Then click on the NEXT arrow.

RUNNING IN HOT WEATHER

During long-distance running, body temperature rises and sweating occurs.
If runners do not drink enough to replace the water they lose through sweating, they can experience
dehydration. Water loss of 2% of body mass and above is considered to be a state of dehydration. This

percentage is labelled on the water loss meter shown below.

If the body temperature rises to 40°C and above, runners can experience a life-threatening condition called
heat stroke. This temperature is labelled on the body temperature thermometer shown below.

39
Dehydration
38
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42

Running in Hot Weather 41

Introduction

This simulation is based on a model that calculates the
volume of sweat, water loss, and body temperature of a
runner after a one-hour run.

Dehydration

To see how all the controls in this simulation work, follow
these steps:

1. Move the slider for Air Temperature.

. Move the slider for Air Humidity. .
Air Temperature (°C)

2
3. Click on either "Yes" or "No" for Drinking Water.
P Air Humidity (%)

. Click on the "Run" button to see the results. Notice
that a water loss of 2% and above causes Drinking Water
dehydration, and that a body temperature of 40°C
and above causes heat stroke. The results will also
display in the table. i Air

Humidity Drinking Sweat Volume | Water Loss Body

Mote: The results shown in the simulation are based on )
(%) Water (Litres) (%) Temperature ("C)

a simplified mathematical model of how the body
functions for a particular individual after running for one
hour in different conditions.

42
4
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Running in Hot Weather
Question 1/5

* How to Run the Simulation

Dehydration

Run the simulation to collect data based on the
information below. Select from the drop-down menus fo
answer the question.

A runner runs for one hour on a hot, dry day (air
temperature 40°C, air humidity of 20%). The runner does
not drink any water

Air Temperature (°C)

Air Humidity (%) 2 40 60

20 25 30 35 40
———

What health danger does the runner encounter by
running under these conditions?

Drinking Water O Yes ® No
The health danger that the runner encounters is
| select v
This is shown by the | select v | of the Alr Alr
Temperature Humidity Drinking | Sweat Volume | Water Loss Body

runner after a ane-hour run.

(°C) (%) Water (Litres) (%) Temperature (°C)

40 20 No 16 2.3 398 e

-

« . v .
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Running in Hot Weather
Question 2/ 5

* How to Run the Simulation .
Dehydration

Run the simulation to collect data based on the
information below. Click on a choice and then select data
in the table to answer the question.

A runner runs for an hour on a hot and humid day (air
temperature 35°C, air humidity of 60%) without drinking
any water. This runner is at risk of both dehydration and
heat stroke.

Air Temperature (*C)

Air Humidity (%)
What would be the effect of drinking water during the run
on the runner's risk of dehydration and heat stroke? Drinking Water O Yes @ No

() Drinking water would reduce the risk of heat stroke

but not dehydration. A'_' ) o
~ Drinki " |d reduce the risk of dehvdration Humidity Drinking Sweat Volume | Water Loss Body
rinking water woul )
- but not?’weat stroke Y (%) Water (Litres) (%) Temperature (°C)
() Drinking water would reduce the risk of both heat 60 No 1.8 25 405

stroke and dehydration.

() Drinking water would not reduce the risk of either
heat stroke or dehydration.

{ Select two rows of data in the table to support your
answer.

pisa2015 M IO

Running in Hot Weather
Question 3/5

+ How to Run the Simulation

Run the simulation to collect data based on the
information below. Click on a choice, select data in the
table, and then type an explanation to answer the
guestion.

When the air humidity is 60%, what is the effect of an

increase in air temperature on sweat volume after a one- 20

Air Temperature (*C)

hour run?
() Sweat volume increases Air Humidity (%) 20 40 60
—— " —
() Sweat volume decreases o
Drinking Water ® Yes O No
* Select two rows of data in the table to support your
answer. i Air
Humidity | Drinking | Sweat Volume |Water Loss Body
What is the biclogical reason for this effect? (%) Water (Litres) (%) Temperature (°C)

20 Yes 08 0.0 38.8

40 Yes 08 0.0 388

20 Yes 1.0 0.0 39.0

40 Yes 1.0 0.0 39.0

PNAT IFA IS UBUININGINT NOID U VIUIHLNG
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Running in Hot Weather
Question 4/5

» How to Run the Simulation

Run the simulation to collect data based on the
information below. Click on a choice, select data in the
table, and then type an explanation to answer the
question.

Based on the simulation, when the air humidity is 40%,
what is the highest air temperature at which a person can

-ﬁ Select two rows of data in the table to support your

run for one hour without getting heat stroke? Air Temperature (°C)
©20c Air Humidity (%)

) 25°C

O 30°C Drinking Water

0 35°C

0 40°C

Air
Humidity
(%)

Drinking
Water

Dehydration

Sweat Volume
(Litres)

Water Loss
(%)

42

Body
Temperature (*C)

dnswer.

Explain how this data supports your answer.

pisa2015 M @)

Running in Hot Weather
Question 5/ 5

* How to Run the Simulation

Run the simulfation to collect data based on the
information below. Click on a choice, select data in the
table, and then type an explanation to answer the
question.

The simulation allows you to choose 20%, 40% or 60%
for air humidity.

Air Temperature (*C)
Do you expect that it would be safe or unsafe to run while

drinking water with the air humidity at 50% and air Alr Humidity (%)
temperature of 40°C? Drinking Water
) Safe

) Unsafe

* Select two rows of data to support your answer.

Air

Humidity

(%)

Drinking
Water

Dehydration

Sweat Volume
(Litres)

Water Loss
(%)

Body
Temperature (°C)

Explain how this data supports your answer.

OAAT IFA 1S UOUTNINGINITNOIDY

4

VIUIHELNG



PISA 2015

Read the introduction. Then click on the NEXT arrow.

SLOPE-FACE INVESTIGATION

A group of students notices a dramatic difference
in the vegetation on the two slopes of a valley: the
vegetation is much greener and more abundant
on slope A than on slope B. This difference is
shown in the illustration on the right.

The students investigate why the vegetation on
the slopes is so different from one slope to the
other. As part of this investigation, the students
measure three environmental factors over a given
period of time:

* Solar radiation: how much sunlight falls on a
given location

* Soil moisture: how wet the soil is in a given
location

* Rainfall: how much rain falls on a given
location

pisa2015 |

SLOPE-FACE INVESTIGATION

Slope-Face Investigation >
Question 1/2 Data Collection

Refer fo "Data Collection” on the right. Type your The students place two of each of the following three instruments on each slope, as shown
answer to the question. below.

Solar radiation sensor: measures the amount of sunlight, in

; N . . . megajoules per square metre (MJ/m?
In investigating the difference in vegetation from one gal persq ( )

slope to the other, why did the students place two of
each instrument on each slope? Soil moisture sensor: measures the amount of water as a

percentage of a volume of soil

Rain gauge: measures the amount of rainfall, in millimetres {mm}

AT BT 1HIUDUITNINGINTNOIOU 199 VIUIHOLNG
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Slope-Face Investigation
Question 2/ 2

Refer to "Data Analysis” on the right. Click on a choice
and then type an explanation to answer the question.

Two students disagree about why there is a difference
in soil moisture between the two slopes.

* Student 1 thinks that the difference in soil
moisture 15 due to a difference in solar radiation
on the two slopes.

Student 2 thinks that the difference in soil
moisture is due to a difference in rainfall on the
two slopes.

According to the data, which student is correct?

) Student 1
() Student 2

Explain your answer.

SLOPE-FACE INVESTIGATION
Data Analysis

The students take the average of the measurements collected over a given period of time
from each pair of instruments on each slope and calculate the uncertainty in these
averages. Their results are recorded in the following table. The uncertainty is given

following the "£" sign.

Average Solar Radiation

Average Soil Moisture

Average Rainfall

Slope A 3800 + 300 MJ/m?

28+2%

450 + 40 mm

Slope B 7200 + 400 MJim?

18 £ 3%

440 £ 50 mm

g 1s = - 154
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