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The Students' Averrage in Official Exams of Grade 9 in the different
Thematic Contents and Domains
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/Ehallenge in real world context N

Mathematical content categories: Quantity; Uncertainty & data; Change & relationships; Space & shape
Real world context categories: Personal; Societal; Occupational; Scientific

r"rl'n‘l:.in:l'uer.n.iltin:.al thought and action )

Mathematical concepts, knowledge and skills

Fundamental mathematical capabilities: Communication; Representation; Devising
strategies; Mathematisation; Reasoning and argument; Using symbolic, formal and technical
language and operations; Using mathematical tools

Processes : Formulate, Employ, Interpret/Evaluate

] Problemin Formulate Mathematical
context | w pmblem

Employ <
Evaluate
[ Resultsin ] .' |I'ItEI"|]I'Et [Mathematlcal] J _'
context _ results n
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e Content
* Procedural
* Epistemic

* Personal
e Local/National
e Global

Competencies

e Explain Phenomena
Scientifically

e Evaluate and design
scientific inquiry

* |Interpret data and

evidence scientifically

This is influenced by

Interestﬂin Science .
e Valuing Scientific

approaches to

Require Individuals to disp

enquiry sy
e Environmental e
Awareness
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PISA J)- alzll (5 ginll

- Physical Systems that require
knowledge of:

Structure of matter (e.g., particle
model, bonds)

Properties of matter (e.g., changes of
state, thermal and electrical
conductivity)

Chemical changes of matter (e.g.,
chemical reactions, energy transfer,
acids/bases). Motion and forces (e.g.,
velocity, friction) and action at a
distance (e.g., magnetic, gravitational

Living Systems that require Earth and Space Systems
knowledge of: that require knowledge of:

Structures of the Earth
systems (e.g., lithosphere,
atmosphere, hydrosphere)
Energy in the Earth systems
(e.g., sources, global climate)

> Change in Earth systems
NUtrition, subsystems such as (e.g., plate tectonics,

digestion, respiration, circulation,

Cells (e.g., structures and function,
DNA, plant and animal)

The concept of an organism (e.qg.,
unicellular and multicellular)

Humans (e.g., health,

! geochemical cycles,
excretion, reproduction and constructive and destructive
their relationship)

forces) )
: : . , and electrostatic forces)
Populations (e.g., species, Earth’s history (e.g., fossils, : d its transf i
evolution, biodiversity, genetic origin and evolution) nergy and its transformation (e.qg.,
variation) _ _ conservation, dissipation, chemical
Earthiin space (e.g., gravity, reactions) .Interactions between ener
Ecosystems (e.g., food chains, solar systems, galaxies) : . . gy
matter and energy flow) _ and matter (e.g., light and radio waves,
The history and scale of the sound and seismic waves) - s
H b o 1A
Biosphere (e.g., ecosystem Universe and its history (e.g., —

services, sustainability) light year, Big Bang theory) Lkl S €]



Procedural Domain

Control of variables

Concepts of measurement e.g., quantitative
[measurements], qualitative [observations],
the use of a scale, categorical and continuous
variables

Ways of assessing and minimizing uncertainty
such as repeating and averaging
measurements

Mechanisms to ensure the replicability
(closeness of agreement between repeated
measures of the same quantity) and accuracy
of data (the closeness of agreement between
a measured quantity and a true value of the
measure)

Collection and representation of data

The control of variables strategy and its role
in experimental design

The nature of an appropriate design for a
given scientific question e.g., experimental,
field based or pattern seeking.

BT g ciladlat (AL malial) Jga ) ga cilaada cpLaiy) g Cugagll (5 ga Al 38 all e ——

PISA ) <l jLia) 3 Alalal) Z8E o gal 2 el UaY)

Epistemic Domains:

* The constructs and defining features of Science. The nature of
scientific observations, facts, hypotheses, models and theories; The
purpose and goals of science (to produce explanations of the natural
world) as distinguished from technology (to produce an optimal
solution to human need), what constitutes a scientific or
technological question and appropriate data; The values of science
e.g., a commitment to publication, objectivity and the elimination of
bias; The nature of reasoning used in science e.g., deductive,
inductive, inference to the best explanation, analogical, and model-
based;

* The role of these constructs and features in justifying the
knowledge produced by Science. How scientific claims are
supported by data and reasoning in science; The function of different
forms of empirical enquiry in establishing knowledge, their goal (to
test explanatory hypotheses or identify patterns) and their design
(observation, controlled experiments, correlational studies); How
measurement error affects the degree of confidence in scientific
knowledge; The use and role of physical, system and abstract models
and their limits; The role of collaboration and critique and how peer
review helps to establish confidence in scientific claims; identifying 9 5. 'h-‘f):’
and addressing societal and technological issues. ,




SYSYEMS

knowledge types

Physical Living Earth and Space Total Over
Systems
Content 20-24% 20-24% 14-18% 54-66%
Procedural 7-11% 7-11% 5-9% 19-31%
Epistemic 4-8% 4-8% 2-6% 10-22%
Total over 36% 36% 28% 100%
knowledge types 30%???7??
Lebanese
Scientific Competencies
Explaining phenomena scientifically 40-50 5~
Evaluating and designing scientifically 20-30
Interpreting data and evidence scientifically 30-40 —
@‘_d_:.u:uj:l

Total 100 J—ale S
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Interest in science and
technology

This is an attitude that is
indicated by:

e A curiosity in science and
science-related issues
and endeavors;

e A willingness to acquire
additional scientific
knowledge and skills,
using a variety of
resources and methods;

e An on-going interest in
science, including
consideration of science-
related careers.

Interest in Learning Science: A measure of how much interest students have in learning about
physics, human biology, geology and the processes and products of scientific enquiry.

Enjoyment of Science: A measure of how much students like learning about science both in and out
of school.

Future Orientated Science Activities: A measure of the level of interest students have in pursuing
scientific careers or the study of science after school.

Instrumental Motivation to Learn: A measure of the extent to which a students’ motivation to learn
science is extrinsically motivated by the opportunities science offers for employment.

General Value of Science: A measure of how much prestige the student holds about a range of
different careers including scientific ones.

Self-Efficacy in Science: A measure of how able the student perceives they are at science.

The Occupational Prestige of Specific Careers: A measure of how valuable the student sees science
to be for him or herself.

Use of Technology: A scale that measures how adolescents approach and use new technology.
Out-of-School Science Experiences: A measure of the range of extra-curricular and out-of-school
science activities that students engage in.

Career Aspirations: A broad measure of the disposition that students have towards scientific
careers.

School Preparation for Science Career: A measure of how well the student feels that their formal
science education and school has provided them with the knowledge and skills needed for a
scientific career.

Student Information on Science Career: measure of how well-informed the student feels that they
area about possible science careers.

'-!:l!h a4 .“"l)u
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Valuing scientific approaches
to enquiry

This is an attitude that is indicated
by:

* A commitment to evidence as the
basis of belief for explanations of
the material world;

e A commitment to the scientific
approach to enquiry when
appropriate;

e A valuing of criticism as a means of
establishing the validity of any

Environmental awareness

This is an attitude indicated by:

¢ A concern for the environment and sustainable
living;

e A disposition to take and promote environmentally
sustainable behaviors.

These elements of environmental awareness will be
measured using the following constructs:

- Awareness of environmental issues: A measure of
how informed students are about current
environmental issues.

- Perception of environmental issues: A measure of
how concerned students are about

idea. environmental issues.
- Environmental optimism: A measure of students’ te) @Hj:'
belief that their or human actions can contribute J il <Y

to sustaining and improving the environment. .
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Students’ performance in Sciences in O.E.Sciences-Grade 9
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Biology TIMSS2015: Environment Content-Application Domain

m

Deer mice live across much of the world. Those living in woodlands have dark
brown fur. Those living on sandy beaches have light brown fur.
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Grade 9:0fficial Exams- Knowledge- Application

Exercise | (5 points) A pregnant woman is expecting twins. Her doctor suspects the presence of a
chromosomal abnormality. He suggested performing a karyotype on the fetal cells of each of the

twins A and B. 'i! ?;H “ ﬂ “ “
The obtained results are represented in documents 1 and 2. H.H 1 !:‘ i:l' E!\ p 2 3 4 3
1- Indicate one criterion to arrange the chromosomes in a karyotype.
of the two fetuses. U I?E Iﬁﬁ HE qu Hﬁn E‘ lﬁﬁ ﬁgﬁ Iafl
2- Write the chromosomal formula of fetus A.
3- Determine if the doubts of the doctor are verified. "':?- ‘.ﬁ Iﬁ llf ll’; "E.l .!E lgt ﬁl II!-
mawn kg h
16 17 18 xr
Average of this Ex: 67.4/ 100 il S Mmoo
| Documnet a I Document b

Exercise 1 (5 points)

1- The chromosomes are arranged in homologous pairs and in decreasing order of their length. (1 pt)

2- Both fetuses A and B are males since their karyotypes reveal the presence of the sex chromosomes
(or gonosomes) X and Y. (1.5 pt)

3- The chromosomic formula of fetus A is : 46, XY or 44 + XY. (1 pt)
4- In a normal karyotype, chromosomes exist in pairs. However in fetus B there exists 3 chromosomes 21 instead

of 2 and this is not normal. Therefore, the doubts of the doctor are verified. (1.5 pt)
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