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Scenario - Cold Pressor Test

[ Authentic Scenario ]

Topic: Coordination
& Response

7z

v J
Sudden temperature stress can trigger physiological responses in the human
body by activating the autonomic nervous system.

The Cold Pressor Test 1s used clinically as a stress test to evaluate cardiac
autonomic function. The procedures in the test assess an individual’s responses
in the cardiovascular system and pain tolerance level in response to exposure
to cold stress on a hand. The test involves immersing a person’s hand in ice-
cold water for a specified duration (e.g., 5 minutes) while monitoring the
individual’s pain tolerance level and cardiovascular responses.

In this investigation, you will investigate your own cardiovascular responses

and pain tolerance level to cold stress on your hand in the cold pressor test.

You will also examine factors that may influence an individual’s pain tolerance in
response to cold stress on the hand using class data.

v




1.  Measure and record your height and weight with a scale.

!wJ

Use an electric arm sphygmomanometer to measure your initial blood pressure and heart rate.

3. Immerse your hand up to the wrist into the tray of ice water (Figure I). Start the stopwatch immediately after
immersion.

4. Measure your blood pressure and heart rate at 1-minute intervals using the electric arm sphygmomanometer
(Figure 2).

5. Withdraw your hand from the water after 5 minutes or when you feel physiological discomfort, whichever
occurs first. Record the duration of immersion immediately after the withdrawal of hand. (Try to tolerate the
cold water for at least 1 minute.)

6. Measure your blood pressure and heart rate 2 minutes after the withdrawal of your hand, at 1-minute intervals

using the electric arm sphygmomanometer.

7. Rate your perceived level of pain on a scale from 0 to 5 cold Pressnr Te St
Procedure

N

Figure 1. Immersing a hand in ice-cold water covering the Figure 2. Measuring the blood pressure and heart rate using
palm and wrist an electric arm sphygmomanometer



(a) Record your personal information in the space provided below.

B Age: -
s Dok O feme Data Recording
B Height (cm):
B Weight (kg):

(b) Record the data collected from the cold pressor test:

(B11J ullB
(1) Perceived level of pain (0-5):

(0 = no pain, 1-2 = mild pain, 3-4 = moderate pain, 5 = severe pain).

Collecting a relatively
large data set

(2) Duration of immersion of the hand (min: sec):

Time after
Cardicvascular Time after immersing the hand in ice-cold water (min) withdrawﬁing hand
responses fun)
0 1 2 3 4 5 1 2

Systolic blood
pressure (mmHg)

Diastolic blood
pressure (mmHg)

Heart rate
(beats per min)

Title: Changes in systolic blood pressure, diastolic blood pressure and heart rate during the cold pressor test



« Personal
Contexts « Local / National

« Global

Requires individuals to display: ’

Evaluating & Interpreting data
designing scientific & evidence Explain phenomena

scientifically

enquiry scientifically

Construct and evaluate designs for
scientific enquiry and interpret
scientific data and evidence critically

Construct and evaluate
designs for scientific
enquiry and interpret

scientific data and
evidence critically

Research, evaluate and use
scientific information for
decision making and
action

Procedural understanding
(Gott & Duggan, 1995)

How an individual does this is influenced by:

« Valuing scientific perpectives

and approaches to enquiry

« Content 3
Knowledge « Procedural Science identity * :g:nc:;;ec;;:m;";s e
« Epistemic

« Environmental awareness,
concern and agency



B2 Assessment Guidelines

Interpretation

Explanations

Others

Unattained Basic

Data Recording, Analysis

Constructing & Evaluatin

Future Work & Conclusion

Good

Errors, Limitations & Improvement

Excellent

Nark range | Quality of work Performance
9-10 Excellent [he report shows most of the good performances and a few excellent performances.
6-8 Good [he report shows most of basic performances and some good performances.
3-5 Fair Ihe report shows some basic performances and a few good performances.
1-2 Poor [he report shows a few basic performances

Basic Perform

ANCes

Good F

formances

Excellent Performances

&

vsis

Interpretation

Data Recording, Anal

wons

Constructing & Evaluating
Explanat

Errors, Limitations &
Improvement

Bl. Record qualitative data using clear Gl. Construct and use appropriate representations.
descriptions/quantitative data , tables, graphs and/or diagrams) to
(comecied 1o appropriate decimal orgamise and display data.
places’ sagnificant figures) properly

B2. Carry out basic calculations (e.g G2. Compare dala sets based on (semi-)quantitative | E1. Apply concepts of basic statistics (e.g.. range,
perventages, frequencies, raes, means, and/or qualitative data variance, standard deviation, erroe bar) to
ratios) o simphify or summarise data compare and explain data sets.

B3. Identify anomalous data, if any, in the | G3. Explain why the data are considered E2. Suggest possible explanations for anomalous
data set anomalous. data (e.g., human related errors) or ways to

confirm if the data are anomalous.

E3. Interpret the results in the control(s) to evaluate
the success of the expeniment/the influence of
the experimental manipulation.

BA. Describe and interpret the 4. Explain the relationships/trends and patlerns in
relationships trends and patiems in the the data sets in relstion (o the investigative
data sets, if any, in relation to the problem using scientific ideas and principles.
investigative problem
GS. Describe and interpect the relationshipsirends | E4. Explain the relationships/trends and patiems in
and patiers in more complex data sets (.5 more complex data sets (e.g., with multiple
with multiple variables), if any, in relation to vanables) in relation to the investigative
the investigative problem problm using scientific ideas snd pemnciples
Gé. Evaluate if the testing hypothesis, if any, is ES. Discuss altemative hypothesis, if any
supported, refuted, o remains undetermined
according 1o the data
BS. Make claim(s) based on data/evidence | G7. Construct (an) evidence-based claim(s) that E6. Construct (an) evidence-based
in relation 10 investigative problem. include(s) qualitative and/or quantitative data explanation(s)/Evaluate ahermative
to explain the investigative problem. explanations in relation to the investigative
probkm
GE. Identify significant measurement errors (e.g.. Explain the impact of messurement error on the
uncertaintics/crrors inherent in the validity and reliability of data/conclusion.
measurement system)
(9. Suggest valid improvements 1o reduce (the ES. Explain why the improvements can reduce (the

impact of) measurement erroe (e.g., using better

tools, repeating messurements).

impact of) measurcm

G10. Explain the hmitations of cxpenmental design

(e.g.. sample seloction, sample saze, range and
intervals) in generating data (o answer the
mvestigative problem

E9. Suggest and explan valid improvements/ fusther
data collection 1o sddress the imitaticas of the
experimental design in relation to the

investigative problem

Gl

Make informed decisions based on the
data/findings of the mvestigation.

= G2 Suggest new investigations 1o be conducted E10. Discuss the generalisability of the cenclusion.

f g that are refevant to the findings of the

g ¥l mvesligation.

& -E B6. Make a conclusion in relation 1o the

e mvestigative problem.

v El1. Discuss how to modify or extend an
investigation Lo answer a pew investigative
question

G 3. Explain how s specific step can impacton the | E12. Evaluste the overall validity and relisbility of
validity and reliability of the data. the data/evidence or methods that can
nfluence the validity and relisbility of the
z data/evidence
.E E13. Assess the appropristencss and sdequacy of
= the experimental design (e.g.. selection of the

range and interval of the independent
vanable(s). measurement of the dependent
variable(s), confoundmg vanables, biases in
the data) based on the data




Student’s Performance Summary

Question | Performance item [ Performance level
(b) [B1] (Ju B
(d)(1) [G1] LJu B G
@2 [GS5] Ju B G
(d)3) [E4] [Ju OB [JG JE
(ex1) [G8] LJu OB [JG
(eX2) [E7] [Ju B [OJG OE
® [B6] 'Ju B
(8)1) [G2] (Ju OB G
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(@4 [E12] [Ju OB OG JE
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During immersion (0 minuts
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Student scripts obtained from...

An EMI co-educational school

Two S.5 classes with similar learning ability (55 students)
Taught by the same Biology Teacher for 3 years




Questions

What are your general impressions of
the samples?

Did you encounter any difficulties in
scoring the samples?




(a) Record your personal information in the space provided below.

B Age: -
s Dok O feme Data Recording
B Height (cm):
B Weight (kg):

(b) Record the data collected from the cold pressor test:

(B11J ullB
(1) Perceived level of pain (0-5):

(0 = no pain, 1-2 = mild pain, 3-4 = moderate pain, 5 = severe pain).

Collecting a relatively
large data set

(2) Duration of immersion of the hand (min: sec):

Time after
Cardicvascular Time after immersing the hand in ice-cold water (min) withdrawﬁing hand
responses fun)
0 1 2 3 4 5 1 2

Systolic blood
pressure (mmHg)

Diastolic blood
pressure (mmHg)

Heart rate
(beats per min)

Title: Changes in systolic blood pressure, diastolic blood pressure and heart rate during the cold pressor test



Data Analysis & Interpretation

(d) Scientists construct graphs to observe trends and patterns in the data.

Scan this QR code to learn about different types of graphical representations.

(1) Construct a suitable graph to show the changes in your cardiovascular responses (i.e., systolic blood
pressure, diastolic blood pressure and heart rate) during the cold pressor test (i.e. just before your hand

immersion in the ice-cold water to 2 minutes after withdrawing your hand)

[G11J uBLIG

G1. Construct and use appropriate representations (e.g., tables, graphs and/or diagrams) to organise and display data.



Concepts for marking

o Appropriate labelling of axes with correct units

Heart rate (beats per minute) Achieve all of the three

Blood pressure (mmHg) requirements->» Good
Time (mln) Achieve some of the three
. . . . requirements -> Basic

Indicating the time when the hand was withdrawn "

o Appropriate title Hardly achieve any of the

three requirements

Cardiovascular Responses during Cold Pressor Test unattained
o Appropriate scales

(Note: hand-drawn graphs not on graph paper - unattained)



Student A

Changes in cardiovascular responses (systolic
blood pressure, diastolic blood pressure and
heart rate) during the cold pressor test

120
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20

after after 2

Systolic blood

. Diastolic blood
pressure (mmHg)

. Heart rate
pressure (mmHg)

(beats per min)

Basic

Students’ Performance

Student B

Heart rate per minute/mmHg

CARDIOVASCULAR RESPONSE DURING COLD PRESSOR TEST
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Blood Blood
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The time when the hand was Basic

withdrawn is not indicated



Cardiovascular Responses during Cold Pressor Test
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Data Analysis &
Interpretation

(d) Scientists construct graphs to observe trends and patterns in the data.

Scan this QR code to learn about different types of graphical representations.

(1) Construct a suitable graph to show the changes in your cardiovascular responses (1.e., systolic blood
pressure, diastolic blood pressure and heart rate) during the cold pressor test (1.e. just before your hand
immersion in the ice-cold water to 2 minutes after withdrawing your hand)

[GI1J vBLIG

(2) Describe the changes in your cardiovascular responses during the cold pressor test.

[Gs10J uIBG

G5. Describe and interpret the relationships/trends and patterns in more complex data sets (e.g., with
multiple variables), if any, in relation to the investigative problem.



Concepts for marking

- Describe the general trends (for the changes in heart rate and blood
pressure) , not merely stating the data

|dentify time periods showing the changes/trends
(i.e., 0 to 1 min/time of withdrawal, and after withdrawal)



Changes in cardiovascular responses (systolic
blood pressure, diastolic blood pressure and

Student A heart rate) during the cold pressor test
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CARDIOVASCULAR RESPONSE DURING COLD PRESSOR TEST
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(3) It is known that the sympathetic nerves become more active in response to cold stress on the hand. Based

on your biological knowledge, explain the changes in heart rate that occur during the first minute of the

cold pressor test.

[E41[J UIBLIGLIE

E4. Explain the relationships/trends and patterns in more complex data sets (e.g., with multiple
variables) in relation to the investigative problem using scientific ideas and principles.



Achieve three requirements - Excellent

CO nce pts fo r assessme nt Achieve two requirements - Good

Achieve one requirement - Basic

State the response Hardly achieve any requirement - unattained

The heart rate increased during the first minute of the cold pressor
test.

Describe the regulation process

The sympathetic nerve becomes more active and releases more
noradrenaline

Identify the effector (i.e., SA node)

The noradrenaline stimulates the activity of the SA node,
increasing the heart rate




(3) Itis known that the sympathetic nerves become more active in response to cold stress on the hand. Based
on your biological knowledge, explain the changes in keart rate that occur during the first minute of the

cold pressor test.

Student A [E41[JUJBLIG[]E
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L - 0 ‘ |

Reference
* The heart rate increased during the first minute of the cold pressor test. .
* The sympathetic nerve becomes more active and releases more noradrenaline. Basic
* The noradrenaline stimulates the activity of the SA node and the cardiac
muscle, increasing the heart rate.

Not accurate



(3) Itis known that the sympathetic nerves become more active in response to cold stress on the hand. Based
on your biological knowledge, explain the changes in keart rate that occur during the first minute of the

cold pressor test.
Student B [54]['] UOJB[LG]E
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Reference
* The heart rate increased during the first minute of the cold pressor test.
* The sympathetic nerve becomes more active and releases more noradrenaline. -
* The noradrenaline stimulates the activity of the SA node and the cardiac muscle, increasing the
heart rate.

Not accurate




(e) (1) State one significant measurement error that occurred when measuring your cardiovascular responses.

[G81[JU[IB[]G

G8. Identify significant measurement errors (e.g., uncertainties/errors in the measurement system,
including random and systematic errors).



Concepts for marking

.- Any reasonable measurement errors (Good performance)
Related to the limitations of the instrument (takes 30 s to
measure each reading)

Emotional status of the participant

Human errors as a result of mistakes in operation should
have been addressed in Area A but significant ones may
still be awarded basic performance



(e) (1) State one significant measurement error that occurred when measuring your cardiovascular responses.

[G81JudBLIG

Student A

DAV Wa(/omwu-} the ey vir{e o nitsl | Imp my,cf
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The error mentioned is not a Basic
measurement error but mistakes in the
operation during the experiment.



(e) (1) State one significant measurement error that occurred when measuring your cardiovascular responses.

[G8)JudsllG

Student B
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Errors due to changes in blood pressure caused -

by the emotional status of the participant are
mentioned



1o The budy ¢ H.Fdl redpond ¢ to tlat cold JTred. ' .
(e) (1) State one significant measurement error that occurred when measuring your cardiovascular responses.

[G8)J udB[IG
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(2) Explain how this measurement errors can attect the validity of this investigation.

Limitation of the measurement tools is mentioned -



(2) Explain how this measurement errors can affect the validity of this investigation.
E7IC] UOBOGO E

E7. Explain the impact of measurement error(s) on the validity and reliability of data/conclusion.

Concepts for marking

State and explain the effect of the identified measurement error on
the measured heart rate and blood pressure.

Explain why the measured values are invalid (i.e., not only affected

by the cold treatment but also by other factors not related to the
one under investigation.)



(2) Explain how this measurement errors can affect the validity of this investigation.

E71I00 uOBOGO E
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(2) Explain how this measurement errors can affect the validity of this investigation.

E71I00 uOBOGO E

Student B
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The measurement error affecting the measured blood pressure should also be explained.




(2) Explain how this measurement errors can affect the validity of this investigation.

E7IL] UudBGE
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State and explain the effect of the identified measurement error on the measured heart
rate and blood pressure.

Explain why the measured values are invalid (i.e., not only affected by the cold Excellent
treatment but also by the unstable emotion of the participant.)




(f) What can you conclude from this part of the investigation? [B6][ ] U[]B

B6. Make a conclusion in relation to the investigative problem.

Concepts for marking

- State the change of heart rate and blood pressure when the hand was
immersed in ice-cold water



(f) What can you conclude from this part of the investigation?

[B6](J U[]B
Student A
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Reference

Did not mention the blood pressure increased when the hand was immersed in ice-cold



(g) To make sense of the class data provided in the Google Spreadsheet, you have conducted additional online

research to gather more information.

All you need to know about the Cold Pressor Test!

Individuals can be grouped into two groups, the rolerant group and the non-tolerant group based on the results
in the cold pressor test. Tolerant group can tolerate hand immersion in ice-cold water for more than 1.5 minutes

while non-tolerant group cannot tolerate hand immersion in ice-cold water for more than 1.5 minutes and
would withdraw their hands.

1. The two groups would perceive different levels of pain during the cold pressor test.

2. The two groups show different changes in Mean Arterial Pressure (MAP). The changes can be seen at |
minute during the cold pressor test.

*MAP is a measure of the average pressure exerted on the arterial walls throughout the cardiac cycle and
can be calculated using the following formula:
SBP - DBP
MAP = DBP + ———
SBP = Systolic blood pressure; DBP = Diastolic blood pressure

3. Female with a height of less than 150 ¢cm show more variations in the change in cardiac output during the
immersion period than males with a height of 150 ¢cm or above.

G2. Compare data sets based on (semi-)quantitative and/or qualitative data.

(1) If the class is divided into two groups based on the above criterion (i.e., the tolerant group and the non-

tolerant group), compare the average weight of individuals in these two groups.

(620 uOdBOG



Insert Page Layout Formulas Data Review View Help Acrobat Q Tell me what you wa

X cu ol x| =Bl | ®we e m Tolerant group can tolerate hand immersion in ice-cold water
e i | B T U [H &A% = | == | Evegescon - [ % 2 |3 for more than 1.5 minutes
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34 v fi =J32+((H32-J32)/3) . . .
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= <« Concepts for marking
6
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5| 7 104.60 65.95 7969 * Compare the average weight of the two groups
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(1) If the class is divided into two groups based on the above criterion (i.e., the tolerant group and the non-
tolerant group), compare the average weight of individuals in these two groups.

Student A [G2][] uB[]G
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Mean Weight
O Tolerant Group: 58.6 kg
O Non-tolerant Group: 49.3 kg




(1) If the class is divided into two groups based on the above criterion (i.e., the tolerant group and the non-
tolerant group), compare the average weight of individuals in these two groups.

Student B [G2][] uB[]G
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Mean Weight
O Tolerant Group: 58.6 kg
O Non-tolerant Group: 49.3 kg




(g) To make sense of the class data provided in the Google Spreadsheet, you have conducted additional online

research to gather more information.

All you need to know about the Cold Pressor Test!

Individuals can be grouped into two groups, the rolerant group and the non-tolerant group based on the results
in the cold pressor test. Tolerant group can tolerate hand immersion in ice-cold water for more than 1.5 minutes
while non-tolerant group cannot tolerate hand immersion in ice-cold water for more than 1.5 minutes and
would withdraw their hands.

1. The two groups would perceive different levels of pain during the cold pressor test.

2. The two groups show different changes in Mean Arterial Pressure (MAP). The changes can be seen at |
minute during the cold pressor test.

*MAP is a measure of the average pressure exerted on the arterial walls throughout the cardiac cycle and
can be calculated using the following formula:
SBP - DBP

3
SBP = Systolic blood pressure; DBP = Diastolic blood pressure

MAP = DBP +

3. Female with a height of less than 150 cm show more variations in the change in cardiac output during the
immersion period than males with a height of 150 ¢cm or above.

G7. Construct (an) evidence-based claim(s) in relation to the investigative problem using relevant data.

(2) Explain whether the class data supports or does not support each of the statements about the differences in

the two groups as mentioned in the above online research.
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% cu T e r =l (v e m Tolerant group can tolerate hand immersion in ice-cold water
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al " Female 160 48 "7 66
] 12 Male 182 69 13 73
) | 13 Female 1m 73 119 88
0 14 Male 170.5 545 94 76 . .
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(2) Explain whether the class data supports or does not support each of the statements about the differences in

the two groups as mentioned in the above online research.

Student A

Mean Pain Level (out of 5)
O Tolerant Group: 3.25
O Non-tolerant Group: 3.73

Student B

Statement Put a “v'” jnto the Explanation based on evidence from the class data
appropriate boxes (Note: Include quantitative data whenever appropriate)
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(2) To make sense of the class data provided in the Google Spreadsheet, you have conducted additional online

research to gather more information.

All you need to know about the Cold Pressor Test!

Individuals can be grouped into two groups, the rolerant group and the non-tolerant group based on the results
in the cold pressor test. Tolerant group can tolerate hand immersion in ice-cold water for more than 1.5 minutes

B2. Carry out basic

calculations (e.g., while non-tolerant group cannot tolerate hand immersion in ice-cold water for more than 1.5 minutes and

percentages, would withdraw their hands.

frequencies, rates, 1. The two groups would perceive different levels of pain during the cold pressor test.

means, ratios) to

simplify or summarise 7. Tl'-lc two groups show different changes in Mean Arterial Pressure (MAP). The changes can be seen at |
minute during the cold pressor test.

data.
*MAP is a measure of the average pressure exerted on the arterial walls throughout the cardiac cycle and

G7. Construct (an) can be calculated using the following formula:

1 - i SBP - DBP

fewdenc.e based claim(s) MAP - DBP +

in relation to the 3

investigative problem SBP = Systolic blood pressure; DBP = Diastolic blood pressure

using relevant data. 3. Female with a height of less than 150 cm show more variations in the change in cardiac output during the

immersion period than males with a height of 150 ¢cm or above.

(2) Explain whether the class data supports or does not support each of the statements about the differences in

the two groups as mentioned in the above online research.
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Concepts for marking

. Calculate the value correctly (B2 - Carry out basic calculations

(e.g. percentages, frequencies, rates, means, ratios) to simplify or
summarise data )

. Select the appropriate claim
. ldentify the appropriate data set to justify the claims

(G7 - Construct (an) evidence-based claim(s) that include(s)
qualitative and/or quantitative data to explain the investigative
problem)



(2) Explain whether the class data supports or does not support each of the statements about the differences in

the two groups as mentioned in the above online research.
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(3) The method used in this investigation to measure an individual’s perceived level of pain 1s subject to
measurement error. Describe and explain one improvement to reduce the impact of this error.
(E8][] U[OBLG[IE

E8. Explain why the improvements can reduce (the impact of) measurement error(s).

Concepts for marking

- Describe one improvement

Changes in the rating scale and descriptors for different pain levels

- Explain why the improvement can reduce subjectivity among different
individuals

(e.g., Providing clear reference points in terms of the rating scale to ensure that
students have a standardised framework to assess and quantify the pain levels
in comparable ways between different individuals)



3)

The method used in this investigation to measure an individual’s perceived level of pain is subject to

measurement error. Describe and explain one improvement to reduce the impact of this error.
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(3) The method used in this investigation to measure an individual’s perceived level of pain is subject to

measurement error. Describe and explain one improvement to reduce the impact of this error.

(E8)J UIBLIGLIE
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Reference

* Use more than one type of measure to reflect the pain level (e.g., skin colour of the hand)

* Provide clear reference points in terms of the rating scale to ensure that students have a standardised
framework to assess and quantify the pain levels accurately.

(This is less preferred: Expand the range from 0-5 to 0-10 on the scale; giving more scales can allow finer

differentiation but still the methodology can be considered as not accurate)




(4) Explain why your conclusions about whether the factors investigated (1.¢., sex, height) can influence the level

of pain tolerance are of limited generalizability, even if they are based on class data.

E12. Discuss the generalisability of the results/conclusion.

Concepts for marking

- Reason related to sample size/selection

too small to adequately represent the larger population
- Reason related to sample characteristics/diversity

lacking diversity in terms of sex, height, or other relevant factors
- Limitation in the study design in making causal claims

(e.g., the data only allow investigation of relationships between the factors but
not their causal relationships)




(4) Explain why your conclusions about whether the factors investigated (i.e., sex, height) can influence the level

of pain tolerance are of limited generalizability, even if they are based on class data.

[E12] LJUIBLIGLIE

[E12] JudsC]GLIE
Fatave suddn nd sex amds lﬂelq\"’(\/m U, et ) b4, oy A/BHM‘/

{/{/,/W . 1+vw~e,(fw: Unas aﬂl\ﬂ, MMHT{/ Mp!"?/f'f/h’t 1/

ymplb T | ere | '/ VIMM'W@W”M/ o be a’%’f‘”’f‘l LJ’

Student A

L/I\A‘\V‘} WVTVW\/MVL{/{ wuu/}’fmm M/ik f[Lm/'fzww TMW{’M
the, | e 4[ pmmtulbvwwa wr, Jimt N ‘

Only mentioned reason related to sample
characteristics/diversity

Basic



(4) Explain why your conclusions about whether the factors investigated (i.e., sex, height) can influence the level

of pain tolerance are of limited generalizability, even if they are based on class data.

[E12] LD UOBLOGLIE

Student B

[E12] )[J u[dB[JGE

Aﬁw lussdita rprends o ntly | Jori? Y oad Uiy, hayrer Feenpurd G
degpopqlufmn ,{ls /\A‘[W‘Q/Wg( T rﬁﬂr%’d M%&f!’f&/ﬂfm

Fador) Swch o, Www tnutdl W&«M T Lk compoel ov consihd

i clgs (V[LM fackn sulk oy s, fmtfu (viny env.mmf/ e,
W‘[ﬂ*fﬁﬂ Woﬁf\ "ste oluge poplitm, 4, Compprt’ Wﬂf*”“ﬂﬁu

Sudh ek o e [miled_ ppontyabily

Sample size is too small and may not adequately represent the larger population.
* The class data may lack diversity in terms of sex, height, or other relevant factors.
e Limitation in the study design in making causal claims is missing




Performance Level
Question | Performance item
Student A Student B
(b) [B1] U BB JuU BB
(d)(1) [G1] JU @B 0OG JU BB UG
(d)(2) [G5] U BB OG U 0B B
(d)(3) [E4] JU BB UG OE JU oB @G OE
(e)(1) [G8] JuU BB OG JU 0B BG
(e)(2) [E7] Bu 0B 0G OE JU 0B @G OE
(f) [B6] Bu 0B Bu 0B
(g)(1) [G2] 77U 0B WG U B B
(8)(2)(i) [G7] JU 0B BG JU 0B BG
(g)(2)(ii) [G7] U BB 0G oU 0B WG
[B2] Bu ©B Bu 0B
(g)(3) [E8] JU oB MG OE JU oB 0G BE
(g)(4) [E12] JuU @B OG OE oU oB @G COE
3u78360e 2u2B8clE
Most Basic Most Good
Some Good Few Excellent

7/10 8 /10




Mark range | Quality of work Performance
9-10 Excellent The report shows most of the good performances and a few excellent performances.
6-8 Good The report shows most of basic performances and some good performances.
3-5 Fair The report shows some basic performances and a few good performances.
1-2 Poor The report shows a few basic performances.

Student A Student B
3u78360¢ 2u288c 1lc

Most Basic Most Good
Some Good Few Excellent

7/10 8 /10









