S

HCH
Ly N
AN
&S
V“‘—‘—L’—”‘J ‘5 c\_¢_\)_~d| 5)!}3
MINISTRY OF EDUCATION

Science

Study Guide- Specialization Test

(Grade 3 — Grade 8) Teachers
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Science Study Guide

The Teacher Licensing System in the Ministry of Education of the United Arab Emirates is one of the educational
priorities that aim at optimizing investment in teachers in order to help them to achieve the objectives of the
ministry and to improve educational outcomes.

The Science Test for teachers is one of the Professional teacher’s license requirements for Science teachers of
grades 3 through grade 8.

Test Overview

Test Name Science Test
Number of questions 100
Test Duration 2 hours

Format of questions

Test Delivery

Content Domains

1. Nature of Science and 10%
Technology

2. Earth Science 20%

3. Life Sciences 30%

3. Physical Sciences 40%

EmSAT:

Approximate
Percentage of Test

Multiple Choice questions

Computer delivered

Approximate

Approximate % of Test
Number of PP °

. Domains
Questions

10

20

30
= 1. Nature of Science and Technology
m 2. Earth Science

40

3. Life Science
m 4, Physical Education
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Test specifications

1. Nature of Science and Technology
1.1 Scientific Investigations and Applications

1. Scientific Inquiry and Investigation: Knowledge and understanding of concepts of scientific inquiry,
theories, models, laws, investigations, observations, hypotheses, conclusions; scientific method.

2. Experimental Design: Understanding experimental design and use of variables (dependent,
independent, controls).

3. Data and Analyses: Knowledge of units of measurements, scientific notation, accuracy, forms of data
presentation, basic statistical knowledge, data trends and predictions, drawing conclusions from
evidence; applying mathematical concepts.

4. Work in the Laboratory: Knowledge of laboratory procedures, equipment (use, care and
maintenance), preparation, safety, emergency procedures.

1.2 Interactions of Science, Engineering and Technology

1. Applications and Impacts of Science and Technology: Understanding of scientific concepts,
historical and modern research and innovations, historical concepts and theories.

2. Interactions between Science, Engineering and Technology: Understanding the links between
science, engineering and technology

3. Historical Figures and their Contributions: Familiarity of historical figures and their contributions
in science

4. Science and Technology in Everyday Use: Knowledge of the use of science and technology in
household products, human devices, agricultural practices, medical technologies, and biotechnologies

2. Earth Science
2.1 Geology and Human Activity

1. Structure and Internal Processes of the Earth: Knowledge of the internal structure and
processes of the earth; layers of the earth; size and shape of the earth
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2. Plate Tectonics: Understanding of plate tectonics and associated features and processes,
earthquakes, volcanoes, folding, faulting; interactions with humans

3. Rocks and Minerals: Familiarity with types, characteristics and formation processes of rocks and
minerals

4. Historical Geology, Events and Fossils: Familiarity of historical concepts in geology, geologic time
scale, fossils and fossil formation; historical geologic events

2.2 Earth’s Location in the Universe

1. Astronomy and Space: Knowledge of concepts in astronomy, solar system, planets, the sun, the
moon, earth’s location and movements in space, orbiting objects in space, space features within the
solar system and other parts of the universe

2. Origins of the Universe and Theories: Familiarity of theories and concepts of the universe and its
origins

3. Space Exploration and Technologies: Familiarity of space exploration, technologies, human
interactions and contributions

2.3 Earth Systems

1. Surface Processes of the Earth: Understanding of the processes of weathering (physical and
chemical), erosion and deposition, land features associated with these processes, soil formation and
characteristics; natural resources; environmental destruction and waste disposal; interactions with
humans and human impacts

2. The Atmosphere, Weather and Climate: Understanding of concepts and interactions in weather,
climate and the atmosphere; atmospheric processes; climatic zones and seasons; pollution, climate
change and global warming; effects of latitude, location and elevation; earth’s tilt; solar radiation;
interactions with humans and human impacts

3. The Hydrosphere and Earth's Water Bodies: Knowledge of locations, structure, processes and
features of earth’s oceans and water bodies, tides, currents and waves; features of glaciers and polar
ice; earth’s fresh water supplies, access to fresh water; properties of water; interactions with humans
and human impacts; water cycle processes and linkages
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3. Life Sciences

3.1 Organisms and Molecular Structure and Function
1. Living Things: Basic Structure and Function of Cells: Understanding of the basic structure
and function of cells, cell types, cell reproduction and cellular processes, biological molecules
(such as DNA, proteins, enzymes...)

3.2 Biological Diversity: Similarities and Differences

1. Levels of Organisation: Knowledge of the levels of organisation in living things: cells, tissues,
organs, organ systems.

2. Classification of Organisms: Knowledge of the classification of organisms, classification
schemes, characteristics of organisms; unicellular/ multicellular organisms

3. Structure and Function of Plants: Understanding of the functions of plants and their
structures, growth and reproduction; photosynthesis and cellular respiration

4. Animal Anatomy, Physiology and Behaviours: Knowledge of anatomy and physiology of
animals, structure and function of body systems and organs (including the human body),
internal and external exchange systems (such as respiratory, circulatory), movement and

support, reproduction and development, and other major body systems; behavior

5. Diet, nutrition and healthy lifestyles: Understanding nutrition and healthy lifestyles in
humans

3.3 Genetics and Genetic Differences

1. DNA, Heredity and Genes: Knowledge of the structure and function of DNA, alleles,
inheritance, mutations and genetic disorders; heredity; knowledge of genes and traits

2. Theories and Concepts in Evolution: Familiarity of theories, concepts and mechanisms and
evidence of evolution

3. Adaptations in plants and animals: Understanding of adaptations in plants and animals

3.4 Ecological Systems: Interactions, Energy and Dynamism
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1. Ecological Systems and Energy Flows: Understanding of populations, communities,
ecosystems, biomes: characteristics and dynamics; energy flows and cycles, energy
transformations; biodiversity; environmental impacts

4. Physical Sciences

4.1 Matter and its Transformations

1. Structure and properties of matter: Knowledge of the structure and properties of matter,
abundance of elements and their isotopes; chemical and physical properties, states of matter,
phase changes and related theories and laws

2. Structure and Characteristics of Atoms: Knowledge of atoms, atomic structure and
characteristics, atomic models; ions, electrons and arrangements, atomic radiation and

radioactivity and human uses.

3. Periodic table: Familiarity of the organization and use of the periodic table; physical and
chemical properties of elements, chemical reactivity.

4. Chemical Formulae and Bonding: chemical bonding types and characteristics, chemical
formulae and structure, methods of representing compounds and formulae.

5. Chemical Reactions and Equations: understanding chemical reactions: types, rates and
energy relationships, catalysts; balancing equations.

6. Acids and bases: Knowledge of the chemical and physical properties of acids and bases; pH.

7. Solutions: Knowledge of solutes, solvents and solutions and factors affecting solubility;
pure/impure substances.

4.2 Motion and Forces

1. Mechanics and Motion: Understanding of the concepts of mechanics and motion: types of
motion, laws of motion, relationships involving motion, work, energy, power, gravity, mass and
weight; forces; basic motion and force calculations; simple machines; fluid dynamics

2. Electricity, Magnetism, Wave Energy: Understanding of electrical energy and magnetism:

conductivity, attraction, series and parallel circuits, types of current, resistance, voltage and
power, sources of energy, basic laws; magnetic forces and fields, electromagnets
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3. Light and Sound, and the Electromagnetic Spectrum, Dynamics of Waves: Knowledge of
waves, light and sound, the nature of light and the electromagnetic spectrum; types and
features of waves; wave phenomena (such as reflection, refraction, transmission, etc); lenses,
mirrors and optics; characteristics of sound and sound waves; uses of light and sound and
associated devices for humans

4.3 Energy
1. Relationships between Energy and Matter, Transfers and Transformations: Understanding
of the relationships between energy and matter, laws, forms of energy, energy transformations

and transfers

2. Energy Production: Knowledge of energy production, conservation, renewable and non-
renewable sources and characteristics; human interactions with energy; natural resource
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Sample Questions

Choose the most correct answer:

Question 1

A scientist wants to study the effects of sunlight and
water on seed growth. He sets out the experimental

setup shown in the figure below.
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109341 903 e slally uatdl dnil U dulys @lle Wy
U1 JSCadl § WS Ayl sl pgdy

Step 1 Y 5 ghadll
10 Beans are “;e “;e ‘;e ot g ) - il
i ‘ ) ui.h...:' i isg ¥
added into 3 L s
identical I|:'ots S ‘ S I‘ L ‘
Pot 1 placed in a dark room A 3 Y 3 ghadll
Step 2 Ldbe g B gung 1 sl Pot 2 and 3 are placed in sunlight sl

While analyzing the effect of sunlight on seed growth,

MQ‘S.A?A T Veleglpan i
! h

MM‘J}”MW&M‘MT&‘GM;LJ?

|

Pot/¢e31

E

the amount of water is considered a/an........... variable. Iacie ol
a. experimental Lsgyu}
b. controlled b Soxia ‘
c. dependent Jene ‘

[ d. independent Mﬂ‘—}
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Question 2

A student placed a piece of zinc into excess dilute W13 &lyglSg uue)l a3 cligll oy dalad CIUa)l a9
hydrochloric acid and measured the reaction rates as  :Jsd=dl 3 9o 92 WS Jeladl SYdae (oldy Caaseal!
shown in the table:

Time (s) <34l Volume of hydrogen (cm3) cn=9)dug)) ex>
0 0
20 42
40 66
60 75
80 80
100 82
Which of the following statements about this reaction G Jeladll 1o Jg> Wl chlall e ST
is correct?
a. The rate of reaction in the first 20 seconds and the last A gb 436 20 ,3T9 456 20 Jol (§ Jaddl ) Jdas

20 seconds is the same

b. The rate of reaction between 40 seconds and 60 (» 3 ew 1.25 ¢& 436 60 9 456 40 oo Jeladl Juso
seconds is 1.25 cm? of hydrogen produced per second aoldl (3 gl g pug)!

c. The rate of reaction between 60 seconds and 80  Jeladl Juas oyo Unsl 456 80 9 &l 60 (o Jelasll Jdme 01550

seconds is slower than the rate of reaction in the first 45 20 J 3
20 seconds
/ =
d. The rate of reaction stays constant throughout the dunyll 5a)l Jlgb B Jelad! Jumo (S0
entire time interval
-
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Question 3

A geologist was giving a speech explaining some rock ~ ©BLSYI jam 4d #h0 Gl ih  2odes OF
findings at a nearby quarry. This is part of his speech: iolas o ey 100 .0y8 yme (3 dySuall

“Deep magma pushed its way up slowly through cracks e SU inb by dicar]! Sguniall 4o f“‘“”‘/ “”

between the relatively soft layers of limestone. The o b daclil Gladall o Gedidd! SN o sloo
intense heat and pressure fron? the rising m.agma, e ] L ally Suslitd] ylymell O il W spml) )]
s.eemed to create layers of white marble adjacent to the ALl o (b 7 dudiyall 8 WENA /
limestone....” " . &
PR e;_ﬁe://).?zz//_)[}?yua:gy/

Which of the following processes is most likely what

the geologist is describing? ool db Lo gl e (p AW Sldeall e

a. Volcanic eruption L}S).g)b.u'zj‘
b. Weathering of limestone Sazdl yzad) opo gl
c. Sedimentation eyl
d. Metamorphism Jg=dl
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Question 4
The diagram represents a cross-section of layers aw Jawl wladall w2 Bhis (Ll pusl Jie
below the surface of the Earth, labelled from A to F. FULA o e o2Vl

Which of the following statements about the layers Gl pusl (§ dedgell wilddall Jg> W1 &olyla) L_;T

shown in the diagram is most accurate? Cads AiSYI P
a. Layer A is older than layer F. Faadall (e a8l A diakall
b. Layer D is the oldest layer. FERN AR PN F AN
c. Layer Cis older than layer A. A dikl) (e 2380 C ddpkal)
d. Layers B and F are the same age. eall (e (& F 5 B Cilishall
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Question 5

A box M of mass 2kg is placed on an inclined surface  J8>1598 a0 Jibo plaw (e 2kg pxmn M Ggkiue o9
with friction f=6.7N. At what angle © will the box be in .13 V> 3 Bgkuall 95w <O disly ST & f = 6.7N

equilibrium.
0
a. 10°
b. 20°
c. 30°
d. 40°
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Question 6
The following extract was taken from a biology sboYl ple QUS oo 393le JWI Calatioll
textbook:
Ué"?“,/ [g,,a.u & ‘La.)[zio.// ijﬂjﬂj)ﬂ/ uMM”
“...homologous chromosomes make contact with O 90 I . plad] ddac Crdmi G llai Kidg
each other called chiasmata and “ w5 occurs. This " 595l ] o sliz] Cloguwgog Sl 4 Jolis s

is where chromosomes exchange sections of DNA.”

ezl pluasy AW Uyl (yo ST Casay Calasiaall 10
The extract is describing which of the following stages
of cell division?

a. Prophase | in meiosis Sl eluaidl § “Prophase 1”7
b. Prophase in mitosis Soludall pluiidl § “Prophase”
c. Anaphase | in meiosis JsYl pluaiyl § “Anaphase I”
d. Anaphase in mitosis Soludall el (3 “Anaphase”
Question 7
What is the electron configuration of Br™? S Br J QoA poigil 9o L
a. [Ar] 3d'°4s% 4p°

b. [Ar] 4d1°5s% 5p°

[Ar] 3d'° 452 4p®

o

d. [Ar] 4d'°5s2 5p®
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Question 8

Which statement about the periodic table is correct?
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Saomie Al poliall )9l Jgdd! o 8yle

a. Sodium and Potassium are in the same period

b. Carbon and Oxygen are in the same group

de gazmoll yud (3 (pmaSYly 092,

c. Sodium and Potassium have the same atomic radius

o

. Krypton and Radon are both noble gases

s ©hle LadS O93hy OgiwS
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Question 9

The diagram shows a circuit with a power source of 15 do Bl juuae g 48LyeS 851y Sl euo)l ygla
15 Volts. What would be the current of the 6 Ohms &“agT 6 doglaall (§ poo SN HLl dogd 13Le .2 g
resistor?

61

c. 4A
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Question 10

The contents of a pressure cooker are heated with A3l (e J20 dawlg Jadall Fld Wbgione (aseud @
20J of energy. However, excess vapour pressure 898y slasdl Juaail ) W11 5l asus Cud 43 ((Sg
causes the lid to blow off with a force of 3 N causing it~ d3lb (§ SII aadl 98 Lo clggll (§ Ao 2.5 delalyly 3N
to rise 2.5 m into the air. What is the total change in ) Spladl

the energy of the system?

a. 12.5)

b. 751

c. -12.5)

d. -7.5]

Question 11

In plants, in which tissue system would you find Lgbion)) domandI dos B gun doeudl plas (T (3 el 3
Parenchyma, Collenchyma and Sclerenchyma tissue? Suisdly dgyally
[ a. Ground dus)l wl}

b. Dermal dyal> dzewdl }
[ c. Vascular aladl dsle gl WS)\}
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Question 12

Which of the following groups of animals is characterized B 39293 el Gblgadl e A Olegazeall (o

as having a two chambered heart? Conid,e 93
a. Fish ey
b. Birds sl
c. Reptiles Caal g3l
d. Mammals Lyl

Question 13

In a completely dark room, white light is shined at ared ball  da slya> 8,5 e (ool cgo s o, bl dallae 43,8 3

after passing through a blue filter and a red filter ,dljx,n&cpiéy@ﬁﬁ@jéy'c@mfﬁﬂ)dl
respectively. ) ) ¢ 8,5l 4;)4.1'4:‘“ ERURSTIURV

What color will the ball appear to have?

3

a. Red oz
b. Blue &)
c. black 3 gual
d. Green a3
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Question 14

Salim is trying to spear a fish in a lake. RFEIN o 2 ol ol Jobeo

Which one of the following diagrams represents the image |y LS dSewd! 8ygo Jiod AW wlalasall o L§T
of the fish as observed by Salim? GP)L“.

- N g R

3 alall Aaudl)
apparent fish P
i 5 ALl el Lladl) A<andl

10}"? apparent fish actual fish
actual fish % =%
= e I

Aladl) Aol apparent fish 5 jall 4<aull)
actual fish
Qi
L2 B
&y

apparent fish

Kb Ll Al % / w actual fish gr- /

AN
~

Llail) A<l
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Question 15

The diagram below shows a pedigree of a family with a oe gl g dble Cwd Bymis obal dLUJ‘ P_WJJ\ 29
history of an X-linked disease. X @l ladywe o
. mO
1 2
I
1 2 3 4
?
1
1
What is the risk that the newborn 11I-1 will be expressing blas 1 111wl 39)gall 950 O Jleti! duasd (Lo
the disease? E-ININVE

a. 25%

c. 75%

d. 100%

[
[ b. 50%
[
[

- J —_J . J ~
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Question 16

The diagram below is a synoptic chart showing & Lozl 19> ddlaz] Guib dlasys e 8ylie 0bol Gl oyl
weather conditions for Australia on a particular day 98592 & o pop 3 WA
in June.

Source: Bureau of Meteorology Australia

Which of the following best describes the expected aB9all § Andgiall Digall JIg= sl Casay o las (S
weather conditions at location X for around 6 §dalaseall oy da wlelw 6 Jlg=d“X”
hours after the chart was drawn?

[ a. Hot and dry with north-west winds At Alled #L) e ddla 53 )la }
[ b. Cold and wet with north-west winds At Al #L ) ae Ak 58350 }
[ c. Cold and wet with south-west winds dae dngias rl) e il 8000 }
[ d. Cold and dry with south-east winds A8 )0 dpsia dllay 300 ]
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Answer Key

Question Answer
1 b
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