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Running in Hot Weather
Introduction

PISA 2015

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.

To see how all the controls in this simulation work, follow
these steps:
1. Move the slider for Air Temperature.
2. Move the slider for Air Humidity. )
Air Temperature (°C)
3. Click on either "Yes" or "No" for Drinking Water.
Air Humidity (%)
4. Click on the "Run" button to see the results. Notice
that a water loss of 2% and above causes
dehydration, and that a body temperature of 40°C
and above causes heat stroke. The results will also

display in the table.
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Note: The results shown in the simulation are based on
a simplified mathematical model of how the body

functions for a particular individual after running for one
hour in different conditions.

http://www.oecd.org/pisa/PISA2015
Questions/platform/index.html?user

=&domain=SCIl&unit=S623
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e P|SA assessment items

What is the object of assessment in this item?

A Go to www.menti.com and enter the code 955439
A Please enter THREE words or phrases about the object of assessment

pisa2015 | I Ol

Running in Hot Weather
Question 4/6

2 Mentimeter

Please enter the code

955439
=]

+ How to Run the Simulation

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

Dehydratio
H 3

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

run for one hour without geting heat stroke? Air Temperature: (*C) w The code is found on the screen in front of you
a0°c Air Humidity (%) 2 40 60

25°C o

& a0c Drinking Water @ Yes O No

® 35°C

@ 40°C Air Temperature | Air Humidity | Drinking | Sweat Volume Body

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

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

Explain how this data supports your answer.

Powered by Mentimeter Terms




A 6Doing science
goals of science education
(Hodson, 2014)

A Scientific inquiry is one of the
curriculum emphases in the
HKDSE Biology Curriculum
(HKCDC & HKEAA, 2007)
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| iterature review

A Assessment of practical work has been an issue of intensive debate

In the science education literature (Abrahams, Reiss & Sharpe,
2013).

AAln order for assessment b
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i Literature review

A Gott and Murphy (1987) argue against a skill-based approach in
doing problem-solving tasks in the context of practical work

Problem
solving in
science

r

Mental
processing
(Higher order

investigative skilla)

Tt

Procedural
Substantive Understanding
understanding concepts asscciatad with
concepls laws and the collechion
theories intarpretation andd
I validation of evidence
Basic
Facts skills
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A Robert and Gott
(2003) propose that
nNna body of
knowledge that has
a status in its own
ri g fpala)is
needed for problem
solving in science.

Retrieved from: Millar, R., Lubben, F., Got, R., &
Duggan, S. (1994). Investigating in the school science
laboratory: Conceptual and procedural knowledge and
their influence on performance. Research Papers in
Education, 9(2), 207-248.

| iterature review

Concept of
evidence

Description

Associated with design

Variable Understanding the idea of a variable and identifying the relevant variable to chang
identification (the independent variable) and to measure, or assess if qualitative (the dependent
variable)

Fair test Understanding the structure of the fair test in terms of controlling the necessary
variables and the importance that the control of variables has in relation to the
validity of any resulting evidence

Sample size | Understanding the significance of an appropriate sample size to allow for instance
random or biological variation
Variable types | Understanding the distinction between categoric, discrete, continuous and derived

variables and how they link to different graph types

Associated with measurement

Relative scale

Understanding the need to choose sensible values for quantities so that resulting
measurements will be meaningful: for instance, a large quantity of chemical in a sn
guantity of water, causing saturation, will lead to difficulty in differentiating the
dissolving times of different chemicals

Range and interva

Understanding the need to select a sensible range of values of the variables within|
task so that the resulting line graph consists of values which are spread sufficiently|
widely and reasonably spaced out, so the ‘whole’ pattern can be seen; a suitable n
of readings is therefore also subsumed in this concept

Choice of
instrument

Understanding the relationship between the choice of instrument and the required
scale, range of readings required, and their interval (spread) and accuracy

Repeatability

Understanding that the inherent variability in any physical measurement requires a
consideration of the need for repeats

Accuracy

Understanding the appropriate degree of accuracy that is required to provide reliabj
data which will allow a meaningful interpretation

Associated with data handling

Tables

Understanding that tables are more than ways of presenting data after it has bee
collected; they can be used as ways of organizing the design and subseque
collection and analysis in advance of the whole experiment

Graph type

Understanding that there is a close link between graphical represeq

Patterns

Understanding that patterns represe

Multivariate data




| iterature review

A Procedural understanding needs to be taught explicitly for students
to become biologically literate (Gott & Duggan, 1996; Roberts, 2001)

A Procedure understanding has -i2nf or
Science Education and was adopted in PISA 2015 Science
Framework

PISA 2015 Assessment
and Analytical Framework

A FRAMEWORK FOR

K-12 SCIENCE




| iterature review

A Alist of concepts of evidence produced in collaboration with
teachers (funded by AQA) which are considered appropriate to
GCSE science in the UK

We are indebted to Glen Aikenhead of the University of

Concepts Of EVidence : Toronto for his detailed comments on this version and for

many of the examples we use to illustrate the ideas.

the Thinking Behind the December 2002

. * Please quote as:
D Oln (‘ : C S E Ver Sl Oll) Goitt, R, Duggan, S and Roberts, R. University of Durham,
g http://www.dur.ac.uk/richard.gott/Evidence/cofev.htm

© R Gott, S Duggan, R Roberts

The section numbers are not sequential. They are references to a more extensive list. Only
those ideas which have been validated as being appropriate to GCSE are included here.




Research aims

To analyse the Hong Kong Diploma of Education (HKDSE) written
examination to reveal what is assessed in the public examination

Toexaminein-ser vi ce bi ol ogy teacher so
be assessed regarding assessment of practical work

Research questions

What concepts of evidence have been assessed in the HKDSE
Biology Written Examination papers?

What concepts of evidence are considered as important to be
assessed in HKDSE Written Examination by in-service Biology
teachers?

Wh a't are the reasons for t he




Methods
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| Research guestions i
1. What concepts of evidence have been assessed in the HKDSE |
| biology written examination papers? i
i 2. What concepts of evidence are considered as important to be |
| |
I |
| |
| |
| |

assessed in the HKDSE biology written examination by in-service
biology teachers?
3. What are the reasons for the t

| Concepts of evidence being | i Concepts of evidence |
| assessed in the public . | considered to be important i
Stage | 7 i examination i . to be assessed by teachers |
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A Questionnaires

A Content analysis of the biology
written examination papers

Teacher sob
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A Follow-up int




2 Stage |: Analysis of DSE guestions

A HKDSE questions from 2012-2016 including sample and practice
paper that involve practical work were selected for analysis

A These questions are categorized according to the analytical
framework built from Gott et al. (2002)

We are indebted to Glen Aikenhead of the University of

COnceptS Of EVidence : Toronto for his detailed comments on this version and for

many of the examples we use to illustrate the ideas.

the Thinking Behind the December 2002

. . Please quote as:
DOlIl (G C SE VEI’SIOII) Gott, R, Duggan, S and Roberts, R. University of Durham,
g http://www.dur.ac.uk/richard.gott/Evidence/cofev.htm
© R Gott, S Duggan, R Roberts

The section numbers are not sequential. They are references to a more extensive list. Only
those ideas which have been validated as being appropriate to GCSE are included here.




P : :
=wagwzae Stage |- Analysis of DSE questions
An example

Directions: Questions 11 and 12 refer
to the following experiment. A student
put two similar plants in darkness for 24
hours and then placed them in the
following set-ups to conduct an
Investigation on photosynthesis:

After the iodine test, the leaf taken from
set-up A was brown while the leaf taken
from set-up B was blue-black. Which
of the following conclusions can be
drawn from the results?

A. Light is necessary for
photosynthesis.

. Carbon dioxide is necessary for
photosynthesis.

B
C. Both light and carbon dioxide are
D

necessary for photosynthesis.

. Photosynthesis occurs in the plant in
set-up B but not in set-up A.



