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Biology Study Guide

The Teacher Licensing System in the Ministry of Education of the United Arab Emirates is one of the educational
priorities that aims at optimizing investment in teachers in order to help them to achieve the objectives of the

ministry and to improve educational outcomes.

The Biology test for teachers is one of the professional license requirements for Biology teachers of grades 9

through grade 12.

Test Overview

Test Name
Number of questions
Test Duration
Format of questions
Test Delivery

Content Domain Approximate

Percentage of Test

Biology as a scientific 10%
discipline
Molecular and cellular life 25%
processes
Anatomy and physiology of 20%

living organisms

Evolution and diversity of life 10%
Genetics and human heredity 25%
Ecology: Interactions, energy 10%

and dynamics

EmSAT

Biology Test
80
2 hours
Multiple Choice questions

Computer delivered

Approximate

Number of Approximate % of Test
Questions Domains
8
20
16
8
= Biology as a scientific discipline
= Molecular and cellular life processes
20 Anatomy and physiology of living organims
= Evolution and diversity of life
= Genatics and human heredity
8

Ecology: Interactions, energy and dynamics
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Test Specificatons

Below are the core competencies and the test content specifications that biology teachers should be
able to demonstrate, in terms of knowledge and skills, to meet the expectations of this test:

1. Biology as a scientific discipline

1.1 Manage laboratory activities and properly use lab resources and material to assure the safety of the
students.

1.1.a. safely handle lab materials, chemicals and biological specimens.

1.1.b. carefully use generic lab equipment including appropriate usage of PPE.

1.1.c. appropriately store and dispose lab and field materials.
1.1.d. follow the appropriate lab safety procedures in case of emergency.

1.2 Apply the scientific enquiry principles and procedures for designing and conducting scientific investigations.

1.2.a. use the scientific enquiry processes to explain observations in nature, solve problems and draw
conclusions.

1.2. b. analyze data presented in diagrams to draw conclusions and make predictions.
1.2. c. differentiate between facts, hypotheses, theories and laws.
1.2. d. use scientific models to explain observations of nature.

1.3 Select and use a variety of tools, techniques and procedures to gather data and perform the correct
calculations.

1.3. a. differentiate between types of optical equipment such, as microscopes, in terms of resolution,
magnifications and purpose of use.

1.3. b. select the appropriate lab techniques and equipments to gather data.

1.3. c. use scientific measurements and notation systems including metric units and unit conversion.
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1.4 Analyze the impact of science and its interaction with technology in terms of making informed decisions
about personal and societal issues.

1.4. a. discuss the socio-environmental impacts of science and technology.
1.4. b. analyze the impact of human activity on society, including epidemiology and disaster management.

1.4. c. discuss the ethical and socio-economic implications of current and emerging research and science
practices.

2. Molecular and cellular life processes

2.1 Relate the properties of chemical bonds to specific important processes in the body including homeostasis
and energy production.

2.1. a. distinguish between the major types of chemical interactions involved in biological systems.

2.1. b. Discuss the role of chemical interactions within specific cellular processes.
2.2 Relate the structure and properties of water to major life processes in living organisms.

2.2. a. relate the chemical structure of water to its major role as a universal solvent.

2.2. b. discuss the properties of water that are important in maintaining homeostasis in living organisms.
2.3 Identify the structure and function of biological molecules in the cells.

2.3. a explain how monomers are assembled into polymers and vice versa.

2.3. b. distinguish between the macromolecules, in terms of structure and functions.

2.4 Explain the role of enzymes in chemical reactions and identify the factors that could affect their production
and functions.

2.4. a. compare and contrast the types of chemical reactions in terms of energy of reactants and
products.

2.4. b. relate the structure, function and regulation of the enzymes in chemical reactions.

2.5 Explain the role of the cell in different living organisms and describe the cellular processes to sustain life and
maintain homeostasis.

2.5. a. identify the components of the cell theory, including the processes leading to their development.

2.5. b. relate cellular differentiation and specialization to the level of organization in living organisms.
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2.5. c. compare and contrast prokaryotic and eukaryotic cells in terms of structure and function.

2.5. d. relate the structure and characteristics of cell organelles to their functions.
2.5. e. explain how substances move through cell membranes to maintain cellular environments.

2.6 Explain the major cellular processes of producing and breaking energy rich molecules and analyze the
biochemical pathways involved in these processes and energy flow within an organism.

2.6. a. relate the structure of chloroplasts and mitochondria to their role in photosynthesis and cellular
respiration.

2.6. b. explain the biochemical pathways of photosynthesis and cellular respiration.

2.6. c. predict the effect of cellular environment on photosynthesis and cellular respiration.

3. Anatomy and physiology of living organisms

3.1 Relate the structure of major body systems in multicellular organisms, including humans, to their specific
functions and their interaction with each other to maintain homeostasis.

3.1. a. describe the anatomy of major organ systems in living organisms.

3.1. b. describe the physiology and patho-physiology of major organ systems in living organisms.

3.1. c. explain the reproductive and developmental processes in animals and in plants.

3.1. d. discuss the role of structural components, feedback mechanisms and hormones, in maintaining
homeostasis in plants and animals.

3.1. e. evaluate methods for preventing or treating infectious and non-infectious human diseases.

3.2 Examine specific features and behavior of prokaryotes and viruses, to identify their effects on living
organisms

3.2. a. define the main characteristics of prokaryotes in terms of structure, modes of nutrition and
division.

3.2. b. explain the role of prokaryotes in the biosphere.

3.2. c. discuss the risk factors, pathogenesis and clinical consequences of viruses.
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4. Evolution and diversity of life

4.1 Describe the main types of evidence to evolution, and analyze evolutionary trees and cladograms to
determine descendant relationships to their ancestors.

4.1. a. analyze evidence-based evolution theories in terms of comparative anatomy and embryology as
well as molecular biology.

4.1. b. interpret diagrams that demonstrate the evolutionary relationships among different species.
4.2 Explain the evolutionary mechanisms and discuss their effects on the gene pool of a population.

4.2. a. identify the evolutionary mechanisms that impact allele frequencies in a population.

4.2. b. explain the principles and applications of Hardy-Weinberg equilibrium.

4.2. c. analyze the effect of the evolutionary mechanisms on the allele frequencies of a population.

4.3 Describe how living organisms are classified and categorize them according to specific structural and
functional characteristics.

4.3. a. explain the importance of classification systems and their historical development.
4.3. b. define the characteristics of the six kingdoms.

4.4 Explain the importance of and the reasons for maintaining biodiversity and describe the threats that can
lead to extinction.

4.4. a. explain the importance of biodiversity on maintaining stable communities and ecosystems.
4.4. b. identify the factors that affect population dynamics.

4.4. c. discuss the impact of biotic and abiotic factors on the diversity of species in an ecosystem.

5. Genetics and human heredity

5.1 Differentiate the main cellular events during the cellular cycle and compare the mechanisms of mitosis and
meiosis.

5.1. a. identify the main events of the cell cycle and its regulating processes.
5.1. b. predict the impact of the errors that occur during cell cycle.

5.1. c. explain the stages and the importance of mitosis and meiosis.
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5.2 Compare gene expression regulation in prokaryotes and eukaryotes and identify the type and possible
causes of mutation that might happen during this process.

5.2. a. distinguish between the structure and function of DNA and RNA in living organisms.

5.2. b. sequence the main molecular events of protein synthesis.

5.2. c. investigate the effects of mutations on DNA structures and their impact on protein functions.
5.2. d. explain gene expression and regulation in prokaryotes and eukaryotes.

5.3 Identify the role of genes in determining the phenotypes and predict the probable outcomes of offspring
with reference to various modes of inheritance including Mendelian’s laws of dominance, segregation and
independent assortment and variations.

5.3. a. apply Mendel’s laws to predict the probable outcomes of offspring in a given cross.
5.3. b. identify the genetic and chromosomal changes that lead to common human genetic disorders.
5.3. c. analyze the effects of environmental factors on expression of genetic traits.

5.4 Evaluate the importance of genetic engineering in medicine, industry and agriculture and its impacts
providing examples on its use in each field.

5.4. a. describe the process of genetic engineering and the recombinant DNA technologies.

5.4. b. discuss the medical and agricultural applications of genetic engineering.

6. Ecology: Interactions, energy and dynamics

6.1 Distinguish between different ecological concepts (e.g. Biomes, ecosystem, communities, habitats and
niches) and give examples of interactions among different organisms.

6.1. a. explain the hierarchical structure of ecosystems and communities.
6.1. b. analyze the interactions among living organisms and within ecosystems.

6.2 Interpret food chains and food webs in terms of interaction of organisms through different trophic levels and
flow of energy and analyze the effects of biotic and abiotic factors on ecosystems dynamics.

6.2. a. analyze the energy and material flow in various ecosystems.
6.2. b. evaluate the effect of human-caused and natural environmental challenges on ecosystems.

6.2. c. propose solutions to alleviate environmental challenges
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Sample Questions
(Grade 9 — Grade 12) Teachers

Choose the correct answerY

Johne’s disease is chronic enteritis that is caused by

pathogenic bacteria. The bacteria grow inside the ileum of )
ruminants. Which statement explains what happens? @
a. The production of protein slows down as the bacteria P

grow and divide.

b. The intestinal lining thickens resulting in decreased @
absorption of nutrients.

¢. The bacteria stop the production of amylase inside the ®
small intestine.

d. The movement of chyme in the small intestine slows
down as the bacteria grow and divide. o
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2.
To investigate the effect of light on the growth of plant shoots,
three shoots were used under different conditions as shown in
the apparatus setup below.
Which is correct about the growth of the three plant shoots after
one day?
Black box light
gl G P
1
Shoot with
foilcap
olngo acy
dur00 ddiby | Untreated
shoot
Shoot with _| Aoyt pcy
tip removed
Jijo acp
dxglall dsbil aio
4 . . ) . N
a. The high concentration of auxin on the shaded side of the
untreated shoot has stimulated the plasma membrane's
proton pumps and reduced the pH level causing cells to
elongate. As a result, the shoot grew towards light. @
\_ %
a . i i . N
b. The foil has inhibited the ion uptake into the cells on both
sides of the shoot due to low pH level in their walls causing
s . . . )
cells to stop dividing. As a result, the shoot with foil cap did @
_ not grow. )
a N
c. Theincreased concentration of auxin on the shaded side of
the untreated shoot has elevated the pH level in the cell
walls and increased the water potential, which led to cell O]
\_ elongation. As a result, the shoot grew towards light. )
N
d. Exposure to light destroyed the auxin in the tip-removed
shoot causing the cells at the tip to stop growing. As a
result, the shoot with tip removed did not grow. ® ®
%
9
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Which statement is correct about the thickness of uterine
endometrium during a typical menstrual cycle?

4
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a. Anincrease of progesterone concentration results
in thickening of endometrium after ovulation.

b. Around day 21 of the menstrual cycle, the
endometrium gets thinner due to an increased
L production of oestrogen.

c. The concentration of oestrogen falls immediately
after ovulation causing the endometrium to
become thicker.

d. If pregnancy occurs, the levels of oestrogen
decrease and progesterone increase, causing the
endometrium to become thicker.
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4.

The diagram below shows the oxygen-haemoglobin ®
dissociation curve.

Which of the following changes in CO2 concentration and

pH level would probably be responsible for the shift from X Yy X
toY?

0, saturation of haemoglobin / %
% (wolbgoul cnd (sl oy

Partial pressure O, / kPa
kPa / galia (eSS e

CQ3 concentration pH level
0580wl 35 5K 5 mpeall (55
A Increases 212 Decreases Sl
B. Decreases =8l Decreases _.sli
C. Decreases sl Increases 2o
D. Increases Increases <oy

)
>

Y /Y
(g (on
(@] @®
S ~—
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Which of the following is a potential safety hazard in the

laboratory?
a. Handling hot test tubes or glassware with tongs.
(0]
b. Shutting off the gas and electricity in case of fire in )
the laboratory.
[ c. Pouring an acid into water inside a fume hood. ) ]
d. Using a strong base to neutralize an acid if it splashes
onto the lab bench. ®
6.
Which of the following is an example of a dependent
variable?
a. The amount of fertilizers added to measure the )
growth of different plants.
b. Measuring different trees to see which one is the ®
tallest.
c. The amount of sugar that dissolves completely at @
different temperatures.
d. The amount of air pumped into a balloon to make it ®
fly.
12
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Which of the following is an example of a density-
independent factor that limits the growth of a population?

Q

Availability of food

b. Infectious diseases

o

Migration

o

Earthquakes

13
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8.

The diagrams below show the results of an experiment in

which two microbial species were grown a specific culture @
medium.

Which of the following interactions suggests the

interdependence relationship between the two species?

0 Tl 3 1 A sl e (Ul Lol (A1 i B g ) say
Species A grown alone Species B grown alone
in culture medium in culture medium
Speocies A 3D -
A sel
3 2
b= b=
2 2
= A s 2
% = 5 3
g g
= =
Time In weeks Time in weeks
£guwlil gojl . L9l gopl
Species A and B grown
together in culture
medium
Species A
B A ro
[ -
§ |
= . P
23 Sl laudll AL B 5 A Cpe il el
33
=2
=~
=
=
Species B
B 2o

— +— ; -1

Time in weeks
£guull (Lojl

a. Mutualism

b. Competition

c. Commensalism

d. Predation

14
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9.

The table below shows the frequencies of red and white

flowers in a small population. Over a period of time, a ®

random change has occurred and the frequencies of this P

population has changed.

Which of the following evolutionary processes explains

what happened to this population?

Type of flowers At the beginning Over a period of time o
By s Aol - Gl e B R g0
Red flowers (R) s 3l 0.7 0.0
) yanll
White flowers (W)_ss 0.3 1.0
crl---'a_-yh

‘ a. Natural selection ‘

[ b. Artificial selection }

[ c. Genetic drift }

[ d. Gene flow

15
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10.

A dichotomous key was created to identify a specific
organism. According to the characteristics below,
which of the following animals belongs to Annelids?

Shows bilateral symmetry .......Goto b b cwd L ol Bl ekl
a{Shows radial symmetry ... _Goloc . Mewd bl eloall Bl el
Reproduces asexually ... Animal 1
D{Reproduces sexually............ Gotoc
Has hydro-vascular system......... .Animal 2 2 s e e Gl ]
c{Has closed blood circulation .........Goto d AR Ll
Is hermaphrodite ... Animal 3 3 ol (R eda) A e s
d{ls a fully functioned male... ... Animal 4 4 sl € 85 Qs S5 g i

7
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a. Animall

‘ b. Animal 2

c. Animal3

‘ d. Animal 4

EmSAT
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11. An Rh+ man whose parents were both homozygous BRh BRh
Rh+ marries Rh- women whose father was heterozygous ®Rh TRh
Rh+.
What percentage of their children will be expected to have Bh
homozygous Rh+ blood?
a. 0%
b. 25%
c. 50%
d. 100%
12.
Which of the following structures are presentin a
photosynthetic prokaryote?
i .| Chloroplasts
Mitochondria| = . =EJ| DNA Cell wall
L S s Gy |gadioael ARl s
A X X v v
B X v v X
N N Key: Zlisal)
¢ ! ‘ x )( V= Present 153 507
D A X X y X= Absent dsase e =X
a. A
b. B
c. C
d. D
17
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13.

The pedigree below represents the inheritance of a
human disease over three generations.

What is the probability that the daughter of individual 1] T
I11-2 would receive the disease trait from her father?

generation (1)

1 Juoa D——‘

generation (|]) ﬁ
2 Jaa
1 2 3 4 5 6 7

=0 OTen ORGe

Key Alaoll

O Unaffected female dAno b wid O

. Affected female Ao el .
D Unaffected male oo pe S) D
- Affected male wlno S) .

a. 75%
b. 25%
c. 0%

d. 100%

18
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Listed below are the percentage composition of each
nitrogenous base from DNA of four species.

What is a valid deduction from these data?

4
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Source of DMNA
U . Adenine (%) Suanine (%) Thymine (%) Cytosine (%)
et J_l.ﬂ..ﬁ . i_alll _— i _ ~-hl _ < '||
o (i il gl Cadlil BTN
b3t
Sea urchins
el il 228 17.2 S2.8 17.2
Yeast
Ly 31.3 18.7 529 17.1
.‘:-_.';:'AJ.J
IMaize
a4 26.8 22.8 27.2 23.2
E=3 H_'].'I.._a = =
Human
o 29.3 20.7 20.0 20.0
_J'—u'—"g'"
e
a. The structure of DNA in maize is similar to the one in
the animal cells. @
o
4
b. The amount of purines is always greater than the [0)
amount of pyrimidines.
c. Adenine shows a complementary base pairing with ®
Guanine.
p
d. The four bases of DNA in all species show
complimentary base pairing. (0}
o
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15.

Which of the following statement is correct about the
effective role of enzymes in facilitating chemical reactions?

a. They provide energy to the reaction to speed up
the conversion of reactants to products. @
b. They speed up the chemical reaction rate by )
lowering the activation energy.
c. They raise the temperature of the reaction to allow
more reactants to convert into products. ®
d. They activate the chemical reactions by increasing
the level of activation energy. ®
16.
Which of the following orders represents the secretory
pathway of proteins into the extracellular environment?
. . m C
a. Rough ER - Golgi apparatus — Golgi cisternae- . -
secretory vesicles — cell membrane
q S
b. Rough ER - Golgi apparatus — Golgi cisternae — C T
Lysosomes- cell membrane
c. Smooth ER - Golgi apparatus — Golgi cisternae- secretory G C
vesicles — cell membrane C C
d. Smooth ER - Golgi apparatus — Golgi cisternae- C T
Lysosomes — cell membrane C C

20
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A student was observing a specimen at a total XM n
maghnification of M BX; while observing, he moved the Xn n
objective lens to 40X and focused on the specific region of
the specimen using the coarse adjustment knob. What
problem would the student face?
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‘ a. The slide would probably break

‘ b. The specimen will not be in the field of view

c. Resolution power will increase tremendously

[ d. Light intensity will be higher than expected

18.

Which of the following occurs when electrons flow
through the electron transport chain during cyclic
photophosphorylation?

1. Synthesis of ATP S0 s S 4

i Al

2. Release of O, cona€Yl 30y 2

3. Reduction of NADPH ! +NADP J 3l 3
NADP+ to NADPH

[ b. 1and2

‘ d. 1and3
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Answer Key

Question Answer
1.

WioNOON A WN

R =l M el
NowubkwNREO
OX>>®OOTTOO®OOITIrIr>

[
%
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