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Abstract This chapter provides a short description of what the Programme for
International Student Assessment (PISA) measures and how it measures it. First,
it details the concepts associated with the measurement of student performance
and the concepts associated with capturing student and school characteristics and
explains how they compare with some other International Large-Scale Assessments
(ILSA). Second, it provides information on the assessment of reading, the main
domain in PISA 2018. Third, it provides information on the technical aspects of
the measurements in PISA. Lastly, it offers specific examples of PISA 2018 cogni-
tive items, corresponding domains (mathematics, science, and reading), and related
performance levels.

1 Introduction

PISA seeks to capture acommon dimension of cognitive skills across countries. These
skills are thought to be a good indication of the knowledge and skills that are essential
for full participation in contemporary societies (OECD 2019a), and the attained
level of these cognitive skills is viewed as an important determinant of economic
growth (Heckman and Jacobs 2009). More specifically, PISA reinforces the idea that
“...direct measures of cognitive skills offer a superior approach to understanding how
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human capital affects the economic fortunes of nations”, as expressed by Hanushek
and Woessmann (2015, p.28). That is, as it is nowadays widely recognized, the
quality of one’s education is a better indicator of life outcomes than the quantity of
education, as measured in years of schooling or similar indicators (Heckman and
Jacobs 2009).

PISA results are complemented by other ILSA studies, and it is reassuring
that high correlations across studies have been found. In particular, consider the
Third International Mathematics and Science Study (TIMSS), a curriculum-sensitive
ILSA conducted by the International Association for the Evaluation of Educa-
tional Achievement (IEA). PISA and TIMSS assess similar mathematics and science
knowledge and skills at approximately the same time during schooling and a compar-
ison between the two reveals that “... the correlation between the TIMSS 2003 tests
of 8th graders and the PISA 2003 tests of 15-year-olds across the 19 countries partic-
ipating in both is as high as 0.87 in mathematics and 0.97 in science. It is also 0.86
in both mathematics and science across the 21 countries participating both in the
TIMSS 1999 tests and the PISA 2000-02 tests” (OECD 2010, p. 38).

A corresponding comparison of PISA with IEA’s Program for International
Reading Literacy Study (PIRLS) is not possible since this ILSA is designed to assess
the reading skills of 4th graders, when most students are between 9 and 10 years of
age. Still, a close look at both the PIRLS 2016 and the PISA 2018 assessment frame-
works shows a very similar definition of reading. In PIRLS 2016 “Reading literacy
is the ability to understand and use those written language forms required by society
and/or valued by the individual. Readers can construct meaning from texts in a variety
of forms. They read to learn, to participate in communities of readers in school and
everyday life, and for enjoyment (Mullis et al. 2015, p.12). In PISA 2018, “reading
literacy is understanding, using, evaluating, reflecting on and engaging with texts
in order to achieve one’s goals, to develop one’s knowledge and potential and to
participate in society” (OECD 2019c, p.28).

PISA, as the other ILSA such as PIRLS and TIMSS, also collects contextual infor-
mation on students’ socio-demographic and dispositional characteristics, students’
home environment and teaching and schools’ learning contexts (Lenkeit et al. 2015).
This is done through the application of several questionnaires.

PISA results attract public attention mainly because of the country rankings they
present in a comparative perspective and of the results’ policy implications suggested
by the OECD (Aratjo et al. 2017). Educational implications can be drawn from statis-
tical associations between cognitive performance and the information collected in the
various questionnaires. In PISA 2018, such associations between cognitive perfor-
mance and learning variables are discussed at length through several OECD volumes;
main findings appear in the Combined Executive Summaries (OECD 2019b). For
example, two findings with clear educational implications are: (1) students who
perceived greater support from teachers scored higher in reading and (2) students
whose parents discuss their progress on the initiative of the teacher had higher
achievement in reading.
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2 How Cognitive Skills Are Measured

All the ILSA here discussed use multistage sampling, unequal sampling probabilities,
and stratification, but there are some differences.

PISA adopts a two-stage stratified sample design in which the primary sampling
unit consists of at least 150 schools having 15-year-old students. Schools are sampled
systematically from the school sampling frame, with probabilities proportional to
a measure of the school size, which is a function of the estimated number of
PISA-eligible 15-year-old students enrolled in the school. The second sampling unit
includes students (around 5000 students) within the sampled schools.

TIMSS and PIRLS also employ a two-stage random sample design. In the first
stage a sample of schools is drawn, but in the second stage one or more complete
classes of students are selected from each of the sampled schools.

In PISA, TIMSS, and PIRLS, students’ test scores are computed according to Item
Response Theory (IRT) and standardised with a mean of around 500 and standard
deviation of around 100. Even though the methodology is quite similar, the scores
in these three ILSA are not directly comparable.

From the students’ score points, proficiency levels are identified based on the
PISA main domain scales. In this sense, PISA results can also be reported in terms
of percentages of the student population at each of the predefined level. To define
the proficiency levels and their cut off scores, IRT techniques are used to estimate
simultaneously the difficulty and the ability of all students participating in PISA.
Higher proficiency levels characterize the knowledge, skills, and capabilities needed
to perform tasks of increasing complexity.

In PISA, TIMSS, and PIRLS, each student completes one booklet containing a
subset of all the material. The booklets are created by combining different blocks of
items in order to match to the framework characteristics. For the cognitive assessment
of PISA 2018, the total testing time was 2 h and for TIMMS 2015 (8th grade),
1.5 h. PISA reading questions include a variety of items, including the conventional
multiple-choice format and a complex multiple-choice format. TIMSS cognitive
assessments primarily use multiple choice and constructed response items.

In all these surveys, national estimates are generated from the sample with
different weights. To increase accuracy, these ILSA use plausible values (multiple
imputations) drawn from a posteriori distribution which is constructed by combining
the IRT scaling of the test items with a latent regression model with information
from the student context questionnaire within a population model. For each student,
10 plausible values are computed in PISA (since 2015) and 5 plausible values are
computed in all cycles of TIMSS and PIRLS.

All these ILSA studies allow for cross-country comparisons and for trend moni-
toring over time. In order to guarantee the comparability across countries, along years
and delivery modes (paper and computer), linking procedures are used by consid-
ering a large number of common items in which the parameters are fixed to the same
values. These items serve as anchors of the reporting scales and support the validity
of cross-country and trend comparisons (OECD 2019c¢).
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3 The Measurement of Student Performance in PISA

In PISA 2018, reading was the major domain of assessment, as it was in 2000 and
2009. The texts and items were selected based on a conceptual framework (OECD
2019a), which included five subscales. Three of the PISA 2018 assessment subscales
have already been used in 2000 and 2009: “locating information”, “understanding”
and “evaluating and reflecting”, (OECD, 2009). Two assessment subscales were
newly created to describe students’ literacy with single-source and with multiple
source texts. Additionally, PISA 2018 included for the first time a measure of reading
fluency in order to assess the reading skills of students in the lower proficiency levels.
Reading fluency is defined as “the ease and efficiency with which one can read and
understand a piece of text” (OECD 2019c, p. 270).

This was an important addition. As recognized in the PISA assessment frame-
work, research shows that many students have difficulties with reading compre-
hension because they have not developed effortless decoding or the automaticity
in word recognition that enables readers to focus on comprehension processes
(OECD 2019a). Numerous research studies on reading processes have confirmed
this (Adams 1990, 2009; Perfetti et al. 2005). Although comprehension can be devel-
oped throughout schooling and reading comprehension skills can be improved (Catts
2009; Elbro and Buch-Iverson 2013), it is fundamental that students acquire the basic
reading skills that will allow them to read fluently, which implies reading words and
text fast and accurately (Perfetti et al. 2005).

In order to simplify the interpretation of results, PISA scale is categorized into six
ordinal proficiency levels. Each proficiency level requires a certain set of compe-
tencies, knowledge, and understanding items to be successfully completed. The
minimum level is 1, although students can still score below the lower threshold
of level 1. The maximum level is 6, with no ceiling. Mean scores are included in
level 3. Table 1 reproduces the score limits for reading for PISA 2018.

Table 1 PISA 2018 re ading Level 6 Above 698.32 score points

scores levels of proficiency
Level 5 From 625.61 to less than 698.32 score points
Level 4 From 552.89 to less than 625.61 score points
Level 3 From 480.18 to less than 552.89 score points
Level 2 From 407.47 to less than 480.18 score points
Level la From 334.75 to less than 407.47 score points
Level 1b From 262.04 to less than 334.75 score points
Level 1c From 189.33 to less than 262.04 score points
Below level 1c | Less than 189.33 score points

Students scoring below level 2 are considered low-performers
Students scoring above level 4 are considered high-performers
Source OECD, PISA 2018 Database, Table 1.B1.4; Figure 1.4.1
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Students scoring below level 2 are considered low-performers and those scoring
above level 4 are considered high-performers. In 2015, recognizing the worrisome
number of low performers and the need to better discriminate those students, PISA
has subdivided level 1 in 1a and 1b. In 2018, PISA introduced an additional lower
level, 1c.

Reading comprehension in PISA is assessed by asking students to locate infor-
mation in a text, to retrieve literal information, to generate inferences and to evaluate
and reflect on the content and form of texts. Evaluating a text is a more complex skill
than simply identifying the requested information, and the six difficulty levels that
PISA establishes are related to the tasks students need to perform. Locating explicit
information in a text is a very basic reading task typical of level 1, whereas reflecting
on the content of a text is a complex skill that characterizes questions at level 6. The
difficulty level of the test items correspond to what the OECD refers to as aspect and
reflect the cognitive processes involved in the task: “the access and retrieve aspect
assessing the lowest benchmark proficiency levels (1 & 2), followed by the Integrate
and interpret level (3 & 4) and with the Reflect and evaluate levels at the highest text
processing level (5 & 6)” (OECD 2019a).

Level 2 marks the point at which students have acquired the basic skills to read
and can use reading for learning. “At a minimum, these students [scoring at least level
2] are able to identify the main idea in a text of moderate length, find information
based on explicit criteria, and reflect on the purpose and form of texts when explicitly
directed to do so.” Low performers are not able to attain this basic level.

Students who attained the highest proficiency levels 5 or 6 in reading, “are able
to comprehend lengthy texts, deal with concepts that are abstract or counterintuitive,
and establish distinctions between fact and opinion, based on implicit cues pertaining
to the content or source of the information”. (OECD 2019c).

The test items used to assess these text processing abilities are a mixture of
multiple-choice questions and questions requiring students to construct their own
responses. Such question and formats appear for a wide range of texts types; narrative,
expository, descriptive and argumentative texts. Text types are presented as both
continuous texts, organized in paragraphs and non-continuous, matrix-like formats,
or with the appearance of a list. Since the purpose of assessing reading performance
in PISA is to obtain a measure of reading comprehension, even the questions that
require the students to construct a written response do not ask for extensive responses
(OECD 2019a).

4 Questionnaire Data

PISA includes compulsory questionnaires and optional questionnaires. Compulsory
questionnaires are the student background questionnaire (distributed to all partic-
ipating students) and the school questionnaire (distributed to the principals of all
participating schools). The student questionnaire, which takes about 35 minutes
to complete, includes socio-demographic information about the students, such as
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age, gender, type of educational program the student is completing, immigrant back-
ground and parental occupation, a proxy for socio-economic status https://www.oecd.
org/pisa/pisaproducts/PISA-2018-INTEGRATED-DESIGN.pdf. The school ques-
tionnaire that principals complete covers school learning experiences, school
management, assessment, and school climate. For example, student truancy and
bullying, cooperation among teachers and among students, and teacher enthusiasm
and encouragement of reading are measures of school climate, a construct that
includes social and academic dimensions believed to predict academic achievement
and social skills (Costa and Aradjo 2018; Chirkina and Khavenson 2018).

In 2018, the optional PISA questionnaires included three questionnaires for
students (the educational career questionnaire, the ICT familiarity questionnaire, and
the well-being questionnaire); one questionnaire for parents; one questionnaire for
teachers (both for reading teachers and for all other subjects teachers); and one finan-
cial literacy questionnaire for students in countries that participated in the financial
literacy assessment.

PIRLS and TIMSS usually include the following questionnaires: student, home
(for 4th grade students and distributed to the parents of the students participating in
the survey), teachers, schools, and curricular background data.

Teacher questionnaires in PISA are answered by the teachers of the sampled
schools, while the PIRLS and TIMSS questionnaires are answered by the teachers
of the assessed classes.

5 Examples of Cognitive Items in PISA 2018 and Other
ILSA—What Questions Look Like

In the next pages we show examples of PISA reading items, followed by examples
of some science and mathematics items, both from PISA and from TIMSS. Firstly,
we will focus on the Rapa Nui Unit,' which is a scenario-based example. In this kind
of unit, the student is given both a context and a purpose that helps to shape the way
he/she searches for, comprehends, and integrates information. Rapa Nui refers to an
island; the student is preparing to attend a lecture about a professor’s field work,
which was conducted on this island. This unit begins with a fictional scenario and
is a multiple-source unit. It consists of three texts: a webpage from the professor’s
blog, a book review, and a news article from an online science magazine. The blog
post is multiple-source text given that the comments section represents different
authors. Both the book review and the news article are classified as single text,
static, continuous, and argumentative. The Rapa Nui scenario prompts the student to
integrate information in questions that are related to one text and then to demonstrate
the ability to handle information from multiple texts. This design allows students

TExample of a PISA 2018 reading scenario. “Released items from the PISA 2018 computer-based
reading assessment”, in OECD (2019c).
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with varying levels of ability to demonstrate proficiency on at least some questions
of the unit. Specifically, this unit is intended to be of moderate to high difficulty.
5.1 Example 1: Rapa Nui—Scenario

1. Introduction

Pisa201s | HEEEER W 8B 0B

Rapa Nul
Introducson

Read the inroduction. Then cick on the NEXT armow.

Imagine that a local ibrary s hosting a lecture noxt week. The lectune will be ghven by a professor from a nearby
university, Sho will giscuss her field work on the istand of Rapa Nul in the Pacific Ocean. over 3200 kilometres
west of Chile.

Your history class will atiend the lecturn. Your teacher asks you 10 research the history of Rapa Nui 5o that you
Wil lknow something about it before you atiend the lecture.

The first source you will read s a blog entry writien by the professor whils she was living on Rapa Nul.
Click on the NEXT arow 1o read the blog.

Item #1 is a single source item and the student must find the correct information
within the blog post. The cognitive process required to engage in this task is that
of assessing and retrieving information within a piece of text and its difficulty level
is 4.

Item #2 is an open response (human coded) item? where the student must under-
stand the second mystery mentioned in the Blog Post. It involves the cognitive process
of representing literal meaning and its difficulty level is 3.

Item #6 asks students to integrate information across the texts with respect to the
differing theories put forward by several scientists. This item involves integrating
and generating inferences across multiple sources and is a complex multiple-choice
item with a complexity level of 5.

2More information and the coding guide used can be found at “Released items from the PISA 2018
computer-based reading assessment”, in OECD (2019c).
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2. Released Item #1. The Professor’s Blog - (Item number CR551Q01)

PISA 2018 B

Ry Vel «>0 0
Queston 17
Rt &y Ve Professor s Blog an e aght Cuck 0r @ choge The Professcr’s Blog
fo anwwer Ihe quetion.
Actonsing W Pa biog, when did the crclesncr stan her fisks Posted May 23, 11:22 a.m.
et A | ookl of my window B marning, | Mk the Wrditacd | hive lnarmed 16 ve
Curing ihe 193908, hare on Rapa Nul, which i ioer in some piaces by e rame Easter lmand. The
rasses and snruts are green, the sky i Blue, nnd e o, Now Gt voicances
st Moniie 090 0 40 In the backprUC.
S o 1am & bt 50d knowing that this ks mry st woek o th islend. | have fnished my
B0 tagiving or Al Sl work and wil e returming home. Later todary. | wil take @ walk trrough the hils
and sy good-bys 1o the mos g St B

Here 13 8 picture of soma of These masshe staues.

¥ you have beer ichowing my tog ths yew, Fen you know et the peos'e of Raps

M“MMW ol years myo Thess irpressim mom fed been
ge quamy on e isnng. Some of them weighed

Fousands of o, numum Nut warn atie 1o move Tem i locaiont

far oaay uarTy W Y SquUps

[For yoars, archediogists ¢ not kegw how hese massive salves wern moved. it
remiited & mpblery wni B 19008, whin & leam of schedOgnts and resdents of

art had 0nce Brived on e isiand. The mystory of the Mmaal was solved.

ANSEGT ity Mamained. Nowwr. Wil hapgdned 10 i plants end ke
e e Ad | miid, whin | ok out of my
‘wircow, | 500 Grasses and shrubs and a omal e of 1o, But nothing that coud
Fave been uaed S0 move thess huge siatues. i fascnating puzrie, ore hat |
will anpione bn Liuee poals and leciures. Uil Pen, you sy wish io mh
mywacy yo.rm Y | Bagpet! you begin min 8 bock caled Colsnae by

Diamona. This seview of Codwess i @ gocd place o wan.

& Tewine 14 May 24, 431 pm
4 Professort | 1ove folkoming your wirk on Easter Isend. | (an wadl 1o chesk cut

‘ May 25 50T am.
"9 Ao your Nowever, |
hoory ihat shoud be Chock out this arfcie:
comPotresian_mis_Fapa N

3. Released Item #2. The Professor’s Blog (Item number CR551Q05)
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PpiIsan2018 NI

oS

Refer fo the Proleasor's Biog on ihe nght. Type poor
agwer o Nie ueston

1 B lacst parageaph dumnm“
“Anoer mysteny remained.

To what syslery does she refer?

8B AB

Posted May 23, 11:22 a.m.

hlmﬂdw“ﬂmlmhmlmmhm
e om Flbps Nui, which is knose in rd. The
mnmnmnqummnummm
ik b el O

s iaancd | Rares firssnes my
lﬂmwn be retuming hame. Later lodary. I‘HQI -nm the hils.

sudyng for e

Mham:!u-ul!--nm

4. Released item # 6. Science News (Item number CR551Q10)

PISA 2018 |}

Wog  Dook Aeview  Sclence News
o O s ssenoewe comPeymasse_mi_Reos_Nu

SCIENCE NEWS

Did Polynesian Rats Destroy Rapa Nui's Trees?
By Michee! Kimbad, Scence Reporter

In 2005, Jared Diamend pubiished Colapss. In Te book. e described Pe human
of Finpa Nus (a¥30 cabied Enster sang)

Rapa Wi
Ovenicn 8 /7
Ruer & G (V60 SOUCRS 6N I A Dy SHCling on dach of
e tade.
iy b dengs R0 o b, wnmmmu
MmN, I
heories.
The Theories
Cause Effect ™
Javed Diarmon
Cart Liso st Tesry
L
[Th et wars. Lsod
Tres wmce s ©
T g o OB 1 PO kret 18
T okt g
e Rapa Ny esiderts L o
T |rescurces io mrwe ..m:
Nt e moa. Teasers.

The took caused 8 huge controveesy 30on aher s publication. Many scendsts

MHM«MWuMM ﬂqwu

the y he

hl:rl"m et Ty i u“mnm-mmn
Caume Of LNe CHIGPEIANTE.

Nem, b scsbrviats, il Lipo and Tarry Hunt, hires putiistas & new Pecry. Thay
bederen Lhat the Potmanmn rat &0 10 20009 of 1o I0es. [reventng rew ores
oM Growing. The rat, they Deliove, was Dought over einer aockaentaly o
purposefuily on the cat0es that the fest haman seiers used o land on Flapa Nu.

e coutie evary 4T days Thats 8
ot of rats 10 foed. To S4ppon PO Neny. LSO and Humt poire 10 IMe remains of

pam ruts o ate by rats. Of coune, By ackrowiesge

¥ 6 10w in thy of the foreats of Raga Nul But they
mmuwu:m AN @i AN CLIDTE BMGNg & Seres of
fazor
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Next, we present an example of a reading proficiency level 1 task in PISA 2018.
The item is part of the Chicken Forum Scenario® and describes a person who is
seeking information about how to help an injured chicken. In this particular item it
is expected that the student makes an inference from the information provided in a
post. The item is classified as a single multiple choice one and it involves integrating
and generating inferences as a cognitive process.

5.2 Example 2: Chicken Forum (Item Number
CR548Q05)*

1. Released Item #5

pisazots  HHEEEE @

Chicken Forum
Question 8/ 7

Chicken Health

Your onling resource for healihy chickens

Rerfer to the Chicken Heaith Forum on (he right Gick on a
ChHOICE 10 ANSWET e queshon. About Forum Pictures

Giving Aspirin to Chick,
Why does Avian_Deals respond 10 vana_g#'s pos!? sl ot il

- I 88 THREAD STAR Foated 38 October 1212
To promole a business. R JPRTER

| To answer vana_B8's quesbon Helio everyone!
. [o— Is it okay 1o give aspirin to my hen? She is 2 years oid and | think she hurt her leg. |
) To2aa To Monie's advice can't gel to the velerinarian until Monday. and the vel isn't answering the phone. My hen
2 To demonsirale expertise with Dirds seems lo be in a ol of pain. 'd ke to give her something to make her leed betler untill

can go to the vel. Thank you for your heip.

L HenieTs Peated 28 October 1536

| GONT KNOW [T ASpINN 15 Sale 1o NENS oF NOT | Aays cneck win my Vet Defone gving my
birds mecicing. | hmv(matmﬂrugsmul are sate for humans cmhewrydﬂrgerms
Tor Dirds

x Monie Fosted 28 October 1852

| gave an aspirin to one of my hens when she was hurl. There was no problem. The nest
day | wenl 1o the ve! bul she was aready better. | think it might be dangerous if you gve
100 much. so don't exceed ihe dose imits! | hope she feels betler!

‘ Avian_Deals Fostsd 28 Cataber 197
HiIl DN forget 1o check out my SUper low deals on 21 bird Suppiies M having a great
saie rght nowl

‘ 8eb Foaded 78 Dctober 1315
Can someone please lell me how to know if & chicken is sck? Thanks

x Frank PomtEa 28 Gtobar 1921
Helio ivana

-

LAM A welennanan_snetialmng o hisds It okan i one oaicec che kene asninn il insy

Example 3 presents Science items from PISA and from TIMSS (8th grade). The
PISA item is a multiple choice item classified as level 4 and it is an item “that requires
students to be able to relate the rotation of the earth on its axis to the phenomenon
of day and night and to distinguish this from the phenomenon of the seasons, which

3The units Chicken Forum was administered in the PISA 2018 Field Trial but was not selected for
the Main Survey.

4More information can be found https://www.oecd.org/pisa/test/ and in the document (OECD,
2019f).
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arises from the tilt of the axis of the earth as it revolves around the sun. All four

alternatives given are scientifically correct” (OECD 2004, p. 289).

5.3 Example 3: Science Items—PISA and TIMSS

1. PISA 2003 item: DAYLIGHT?

Read the following information and answer the questions that follow.

DAYLIGHT ON 22 JUNE 2002

Today. as the Northern
Hemuisphere celebrates its
longest day, Australians will
experience their shortest.

In Melbourne*, Australia, the
Sun will rise at 7:36 am and set
at 5:08 pm. giving nine hours
and 32 minutes of daylight.

Compare today to the vear’s
longest day in the Southern
Henusphere, expected on 22
December, when the Sun will

rise at 5:55 am and set at 8:42
pm, giving 14 howrs and 47
minutes of daylight.

The President of the
Astronomical Society, Mr Perry
Vlahos. said the existence of
changing seasons in the
Northern and Southern
Hemispheres was linked to the
Earth’s 23-degree tilt.

*Melbourne is a city in Australia at a latitude of about 38 degrees South of the equator.

Question 1: DAYLIGHT

oOomr

The Earth rotates on its axis.

The Sun rotates on its axis.

The Earth’s axis is tilted.

The Earth revolves around the Sun.

Which statement explains why daylight and darkness occur on Earth?

5129Q01

2. TIMSS 2011 item: Recognizes the major cause of tides®

5We cannot help noticing the scientifically incorrect statement of the third paragraph: There is no
such thing as the longest day in the Southern Hemisphere with the sun rising and setting at specific
times; the length of the day and the specific times depend on the latitude.
SSOURCE: TIMSS 2011 Assessment. Copyright © 2013 International Association for the Evalu-
ation of Educational Achievement (IEA). Publisher: TIMSS & PIRLS International Study Center,
Lynch School of Education, Boston College, Chestnut Hill, MA and International Association for
the Evaluation of Educational Achievement (IEA), IEA Secretariat, Amsterdam, the Netherlands.
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Which of the following is the major cause of tides?

heating of the oceans by the Sun
B. gravitational pull of the Moon
C. earthquakes on the ocean floor

D. changes in wind direction

Example 4 shows Mathematics items from PISA and from TIMSS (8th grade).
Both items are open-ended items.

5.4 Example 4: Mathematics—PISA and TIMSS

1. PISA 2012 item: DRIP RATE’

Infusions (or intravenous drips) are used to deliver fluids and drugs to patients.

Murses need to calculate the drip rate, D, in drops per minute for infusions

dv
They use the formula D =z where
dis the drop factor measured in drops per millilitre (mL)
v is the volume in mL of the infusion

s the number of hours the infusion s required to run.

PM303001-0 129

fQuestion 1: DRIP RATE
A nurse wants to double the time an infusion runs for.

Describe precisely how D changes if n is doubled but d and v do not change

7More information can be found at https://www.oecd.org/pisa/test/ - PISA 2012, Mathematics items.
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2. TIMSS 2011 item: Ann and Jenny divide 560 zeds®

g . 3
Ann and Jenny divide 560 zeds between them. If Jenny gets Y of the money,

how many zeds will Ann get?

Answer:

6 Conclusion

This chapter offers a short description of what PISA measures and how it measures
it. As such, it provides basic information about PISA’s assessment framework and
technical specifications related to sampling and statistical procedures and analyses.
For more detailed information, readers can access OECD documents, namely the
PISA assessment framework reports and the technical reports published by OECD
for every assessment cycle. The PISA questionnaires can be accessed through
the OECD/PIS A database webpage (https://www.oecd.org/pisa/data/2018database/).
More examples of released items can be found in https://www.oecd.org/pisa/test/
PISA2018_Released_REA_Items_12112019.pdf. In order to have a good insight
about PISA student results it is important to get acquainted with a few testing
items. We hope this concluding assessment background chapter provides information
to better understand PISA analyses.
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