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PISA assessment items 

Å Go to www.menti.com and enter the code 955439 

Å Please enter THREE  words or phrases about the object of assessment 

 

What is the object of assessment in this item?  

955439 



Background 

Å óDoing scienceô is one of the 

goals of science education 

(Hodson, 2014) 

 

Å Scientific inquiry is one of the 

curriculum emphases in the 

HKDSE Biology Curriculum 

(HKCDC & HKEAA, 2007) 

 

 



Literature review 

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

in the science education literature (Abrahams, Reiss & Sharpe, 

2013).  

Å ñIn order for assessment to be effective, it is necessary to know what 

is being assessed, be thatéò (Abrahams, Reiss & Sharpe, 2013, p. 

210) 

 



Literature review 

Å Gott and Murphy (1987) argue against a skill-based approach in 

doing problem-solving tasks in the context of practical work 

 



Literature review 

Å Robert and Gott 

(2003) propose that 

ña body of 

knowledge that has 

a status in its own 

rightò (p.117) is 

needed for problem 

solving in science. 

 

Concept of 
evidence 

Description 

Associated with design 
Variable 

identification 
Understanding the idea of a variable and identifying the relevant variable to change 
(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 for 
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 small 
quantity of water, causing saturation, will lead to difficulty in differentiating the 
dissolving times of different chemicals 

Range and interval Understanding the need to select a sensible range of values of the variables within the 
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 number 
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 reliable 
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 been 

collected; they can be used as ways of organizing the design and subsequent data 
collection and analysis in advance of the whole experiment  

Graph type Understanding that there is a close link between graphical representation and the type 
of variable they are to represent: for example, a categoric independent variable such as 
type of surface, cannot be displayed sensibly in a line graph; the behaviour of a 
continuous variable on the other hand is best shown in a line graph 

Patterns Understanding that patterns represent the behaviour of variables and that they can be 
seen in patterns in tables and graphs 

Multivariate data Understanding the nature of multivariate data and how particular variables within 
those data can be held constant to discover the effect of one variable on another 

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.  



Literature review 

Å Procedural understanding needs to be taught explicitly for students 

to become biologically literate (Gott & Duggan, 1996; Roberts, 2001)   

 

Å Procedure understanding has informed USôs Framework for K-12 

Science Education and was adopted in PISA 2015 Science 

Framework 

 

 

 

 



Literature review 

Å A list of concepts of evidence produced in collaboration with 

teachers (funded by AQA) which are considered appropriate to 

GCSE science in the UK 

 

 

 



Research aims 

1. To analyse the Hong Kong Diploma of Education (HKDSE) written 

examination to reveal what is assessed in the public examination 

2. To examine in-service biology teachersô perceptions on what should 

be assessed regarding assessment of practical work 

 

Research questions 
1. What concepts of evidence have been assessed in the HKDSE 

Biology Written Examination papers? 

2. What concepts of evidence are considered as important to be 

assessed in HKDSE Written Examination by in-service Biology 

teachers? 

3. What are the reasons for the teachersô assessment decisions?  

 



Teachersô assessment 

decision 

Å Follow-up interviews 

Research questions 

1. What concepts of evidence have been assessed in the HKDSE 

biology written examination papers? 

2. What concepts of evidence are considered as important to be 

assessed in the HKDSE biology written examination by in-service 

biology teachers? 

3. What are the reasons for the teachersô assessment decisions? 

Concepts of evidence being 

assessed in the public 

examination 

Å Content analysis of the biology 

written examination papers 

Concepts of evidence 

considered to be important 

to be assessed by teachers 

Å Questionnaires 

 

Stage I 

Stage II 

Methods 



Stage I: Analysis of DSE questions 

Å HKDSE questions from 2012-2016 including sample and practice 

paper that involve practical work were selected for analysis 

Å These questions are categorized according to the analytical 

framework built from Gott et al. (2002) 



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. 

B. Carbon dioxide is necessary for 
photosynthesis. 

C. Both light and carbon dioxide are 
necessary for photosynthesis. 

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

 

Stage I: Analysis of DSE questions 

An example  


