Appendix one:  Appendix B: Skills Development Questionnaire
Class: 
District:
Sector:
School name: 

Gender: Male                 Female 
Type of school: Boarding             Day school 
School location: City              Middle             Rural                
School ownership: Public          Government           Government aided                        

Instructions: Please indicate the extent to which you agree or disagree with the following statements. Use the scale below:
1 = Strongly Disagree
2 = Disagree
3 = Neutral
4 = Agree
5 = Strongly Agree
	No.
	Soft Skill Statement
	Strongly agree
	Agree
	Neutral 
	Disagree
	Strongly disagree

	1
	I can clearly express my thoughts and ideas in group discussions.
	
	
	
	
	

	2
	I work well with others to solve problems.
	
	
	
	
	

	3
	I adapt quickly when tasks or group members change.
	
	
	
	
	

	4
	I can solve unfamiliar problems using what I’ve learned.
	
	
	
	
	

	5
	I manage my time effectively to complete academic tasks.
	
	
	
	
	

	6
	I take initiative to contribute to group assignments.
	
	
	
	
	

	7
	I feel confident when using digital tools to support my learning.
	
	
	
	
	

	8
	I stay motivated even when tasks are difficult.
	
	
	
	
	

	9
	I listen carefully to others' ideas before responding.
	
	
	
	
	

	10
	I am comfortable asking questions when I don’t understand something.
	
	
	
	
	

	11
	I complete tasks and assignments responsibly.
	
	
	
	
	

	12
	I can find creative ways to approach academic problems.
	
	
	
	
	

	13
	I remain calm and focused under pressure.
	
	
	
	
	

	14
	I reflect on feedback to improve my performance.
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Appendix two: Senior two  organic chemistry achievement test
SENIOR TWO ORGANIC CHEMISTRY ACHEIVEMENT TEST
PART A: Personal Identification
	Names:
Class:
District:
Sector:
School name:
Gender: Male           Female 
Type of school: Boarding             Day school 
School location: City              Middle            Rural                
School ownership: Public          Government            Government aided            Private          
Instructions
- This test is composed by 50 multiple-choice questions.
-  Answer all questions
-  Encircle the best answer
[bookmark: _Hlk147413470]PART B: Choose the correct answer: 1 mark  foreach 
1. Choose the alkane from the following 
a. Hexane 
b. Hexene 
c. Hexyne 
d. Hexanol 
2. Choose the correct molecular formula of alkane from the following 
a. C4H10 
b. C5H10 
c. C6H6 
d. C4H8 
3. Which among the following has the highest boiling point? 
a. Pentane 
b. Hexane 
c. Heptane 
d. Octane 
4. Which among the following has the highest density? 
a. Pentane 
b. Hexane 
c. Heptane 
d. Octane 
5. Alkanes are also known as? 
a. Saturated hydrocarbon 
b. Unsaturated hydrocarbon 
c. Alcohol 
d. Carboxylic acid 
6. Focuses on “Alkanes”. Select the incorrect statement regarding alkanes. 
a. It is otherwise known as Paraffin 
b. It is an acyclic saturated hydrocarbon 
c. In alkanes, C-C bonds are single 
d. Alkanes have the general formula CnH2n 
7. Identify the simplest alkane. 
a. Methane 
b. Methene 
c. Ethane 
d. Ethene 
8. Select the incorrect statement regarding the boiling points of alkanes. 
a. Boiling point increases with stronger Vander Waal’s forces 
b. Surface area is the only factor which determines the boiling point of alkane 
c. Boiling point of straight chain alkanes is greater than that of branched chain alkanes 
d. The boiling point of cycloalkanes is always higher than that of linear alkanes 
9. An alkane with 6 carbon atoms will have how many hydrogen atoms? 
a. 11 
b. 12 
c. 13 
d. 14 
10. Alkanes are saturated hydrocarbons. What does this mean? 
a. There are some C=C double bonds present in the molecule 
b.  All C atoms are bonded by single covalent bonds 
c.  They are very reactive 
d.  They contain water. 
11. The name of this compound C4H10 
Pentane 
Butane 
Propane 
Methane  
12. Which compound is made up of carbons and hydrogen 
hydrocarbons 
condensed structure 
alcohols 
aldehydes 
Alkanes are soluble in water 
a. True 
b. Depend on number of carbons and branching 
c. False  
d. Depend on temperature 
13. The functional group contained in the compound CH2=CH2 is an
a. Ester 	
b. Ketone 	
c. Alkene  
d. Alcohol
14. An alkane with 7 carbon atoms contains …….. hydrogen  atoms
a. 16
b. 14
c. 17
d. 12
15. What make something inorganic 
a. It does not contain hydrogen 
b. It contain carbon 
c. It does not contain hydrogen and carbon 
d. It has more than one element 
16. Which the compound below is organic 
a. C6H12O6 
b. N2 
c. H20 
d. BaBr2 
17. A compound that contain carbon is  
a. Organic  
b. Inorganic 
c. Atom  
d. Element
18. CH3COOH is  
a. Organic  
b. Inorganic  
c. Both a and b 
d. None of these 
19. The reaction of propane with bromine is called?
a. Halogenation  	
b. Addition 	
c. Elimination
d. Combustion
20. The first fifteen member of alkane are gase
a. True 
b. False
21. The density of alkanes is
a. more than water
b. less than water
c. equal to water
d. cannot be calculated
22. Alkanes generally have low boiling points. 
a. True 
b. False
23. Alkanes are used as lubricating oils and vaseline.
a.  True 
b.  False
24. Organic chemistry deals with the compounds containing
a. Carbon
b. Phosphorus
c. Silicon
d. Chlorine
25. Alkanes occur naturally in
a. Crude oil
b. Natural gas
c. Both (a) and (b)  
d. None of these	
26. The compounds in a homologous series have
a. Same general formula
b. Similar chemical properties
c. Differ by a CH2 group
d.  All of these
27. The general formula of alkane is
a. CnH2n
b. Cn H2n–2	
c. CnH2n+2	
d. None of these
28. IUPAC name of alkane containing four carbon atoms is
a. Butane
b. Propane
c. Pentane
d. Hexane
29. IUPAC name of CH3—CH2—CH2—CH2—CH2—CH2—CH3 is
a. Octane
b. Heptane
c. Heptene
d. Hexane
30.  The fourth member of alkane has	structural isomers.
a. One
b. Two
c. Three
d. Four
31. Alkanes are soluble in
a. Ether
b. CCl4
c. Both (a) and (b)  
d. Water
32. Alkane reacts with excess oxygen to give
a. CO2 + H2O
b. CO + H2O
c. CO2 + H2O + Heat
d. CO + H2O + Heat
33. Methane is prepared in laboratory by heating a mixture of
a. CH3COONa + NaOH
b. CH3COONa + Ca(OH)2
c. CH3COOH + NaOH
d. CH3COOH + Ca(OH)2
34. What makes an organic compound different from an inorganic compound?
a. Presence of a chlorine atom
b. Presence of a sulfur atom
c. Presence of a carbon atom
d. Presence of a boron atom
35. An organic compound is a compound that
a. Contains carbon and was formed only by a living organism
b.  Is a natural compound that has not been synthesized
c. Contains carbon, no matter if it was formed by a living thing or not
d. Was formed by a plant
36. There are millions of organic compounds but only thousands of inorganic compounds because
a. Organic compounds were formed by living things
b. There is more carbon on the earth's surface than any other element.
c. Atoms of elements other than carbon never combine with themselves
d. Carbon atoms can combine with up to four other atoms, including other carbon atoms
37. You know for sure that the compound named decane has
a. more than 10 isomers
b. 10 carbon atoms in each molecule
c. only single bonds
d. all of the above
38. Isomers are compounds with the same
a. molecular formula with different structures
b. Molecular formula with different atomic masses
c. atoms, but different molecular formulas
d. structures, but different formulas
39. Isomers have
a. the same chemical and physical properties
b. the same chemical, but different physical properties.
c. the same physical, but different chemical properties.
d. different physical and chemical properties
40. The organic compound 2,2,4-trimethylpentane is an isomer of
a. Propane
b. pentane
c. heptane
d. octane.
41. The reaction of C2H2 + Br2 --> C2H2Br2 is a
a. substitution reaction
b. addition reaction
c. addition polymerization reaction.
d. substitution polymerization reaction.
42. Chemical reactions usually take place on an organic compound at the site of 
a. double bond
b. lone pair of electron
c. functional group.
d. any of the above.
43. What causes inorganic compounds to have a higher solubility than organic compounds?
a. The ionic bonds of inorganic compounds
b. The intermolecular forces of inorganic compounds
c. The lack of hydrocarbons of inorganic compounds
d. The stability of inorganic compounds
44.  What causes inorganic compounds to have a higher viscosity than organic compounds?
a. The ionic bonds of the inorganic compounds
b. The intermolecular forces of the inorganic compounds
c. The lack of hydrocarbons on the inorganic compounds
d. The stability of inorganic compounds
45. Identify the incorrect statement.
a. Alkanes with repeated –CH2– units constitute a homologus series
b. They are very reactive
c. They have very less biological activity
d. Petroleum and natural gas are the main sources of alkanes
46. The other name for branched chain alkanes is ____________
a. Paraffins
b.  Isoparaffins
c.  Neoparaffins
d.  Naphthenes
47. Select the incorrect statement regarding the boiling points of alkanes.
a. Boiling point increases with stronger Vander Waal’s forces
b. Surface area is the only factor which determines the boiling point of alkane
c.  Boiling point of straight chain alkanes is greater than that of branched chain of alkanes
d. The boiling point of cycloalkanes is always higher than that of linear alkanes
48. Liquified petroleum gas is mainly composed of _____________
a. Methane and ethane
b. Ethane and propane
c. Propane and butane
d. Butane and hexane
49. Which of the following alkanes has the lowest boiling point?
a.  CH3CH2CH2CH2CH3
b. CH3CH(CH3)CH2CH3
c.  CH3CH2CH2CH2CH2CH3
d. CH3C(CH3)2CH3
50. Which chemical formula is both an empirical formula and a molecular formula?
a) CH4 
b) C2H6 
c) CH3COOH 
d) CH3CH2COOCH3

Appendix three: Senior five  organic chemistry achievement test
SENIOR FIVE ORGANIC CHEMISTRY ACHEIVEMENT TEST
Part A: Personal identification
	Names:
Class: 
District:
Sector:
School name: 

Gender: Male                 Female 
Type of school: Boarding             Day school 
School location: City              Middle             Rural                
School ownership: Public          Government           Government aided                        Private          
[bookmark: _Hlk147413421]Instruction 
- This test is composed by 50 multiple-choice questions.
-  Answer all questions
-  Encircle the best answer
PART B: Choose the correct answer: 1 mark  foreach 
1. Which of the following is not a characteristic of organic compounds
a. They usually have low melting points.
b. They usually are only slightly soluble or insoluble in water.
c. If water soluble they seldom conduct an electric current.
d. Bonds which bind the atoms together are nearly always ionic.
2. One of the major sources of organic compounds is
a. Natural gas
b. Fermentation
c. Sea water
d.  Atmosphere
3. Catenation is a property of the carbon atom which describes its ability to
a. Bond with other carbon atoms
b.  Form double and triple bonds
c.  Exist in plant and animal form
d. Form bonds in its ground state
4. The carbon-carbon bond lengths in rank of increasing bond length is :
a. Triple, double, single
b. Single, double, triple
c. Single, triple, double
d.  Triple, single, double
5. Which statement is true?
a. Resonance hybrids are inherently unstable.
b. Resonance hybrids are more stable than any individual resonance form.
c. Resonance hybrids are averages of all resonance forms resembling the less stable forms.
d. Resonance hybrids are averages of all resonance forms resembling the more stable forms.
6. Homolytic fission of C-C bond leads to the formation of :
a. Free radicals
b. Carbonium ions
c.  Carbanions
d. None of these
7. The order of stability of carbonium ions is
a. Tertiary > secondary > primary
b. Secondary > tertiary > primary
c.  Primary > secondary > tertiary
d. Primary > tertiary > secondary
8. Which alkyl free radical is the most stable?
a. Methyl
b. Primary
c.  Secondary
d.  Tertiary
9. Which of the following is not an electrophile?
a. NH
b.  Br+
c.  AlCl3
d. NO2
10. Which of the following statements is correct regarding nucleophiles?
a. They have an overall positive charge
b. They have a lone-pair of electrons
c. They have an unpaired electron
d. They have empty orbitals
11. Which of the following is a nucleophile?
a. AlCl3
b.  H3O+
c.  BF
d.  CN-
12. Which of the following is a Lewis acid?
a. AlCl3
b.  CH3OH
c. NH3
d. CH3OCH3
13. A nucleophile acts as a __________ when it reacts with an electrophile.
a. Bronsted-Lowry acid
b. Arrhenius base
c. Lewis acid
d. Lewis base
14. Which of the following statements is incorrect?
a. Electrons move toward positively charged locations.
b.  An electron-rich atom is called an electrophile
c. An electrophile is electron loving.
d. A nucleophile has a a pair of electrons it can share.
15. The isomers of a substance must have
a. Same chemical properties
b. Same molecular weight
c. Same structural formula
d. Same functional groups
16. Ethanol (CH3CH2OH)  and  dimethyl  ether (CH3OCH3) are best considered :
a. Structural isomers
b. Stereoisomers
c. Enantiomers
d. Diastereomers
17. How many isomers are possible for the compound with molecular formula C4H8?
a. 2
b. 4
c.  6
d. 8
18. Alkenes show geometrical isomerism due to :
a. Asymmetry
b. Rotation around a single bond
c.  Resonance
d. Restricted rotation around a double bond
19. Which of the following compounds exhibit geometrical isomerism?
a. 1-Pentene
b. 2-Methyl-2-pentene
c. 2-Pentene
d. 2-Methyl-2-butene
20. A molecule is said to be chiral
a. If it contains plane of symmetry
b. If it contains centre of symmetry
c. If it cannot be superimposed on its mirror image
d. if it can be superimposed on its mirror image
21. Enantiomers have which of the following characteristics?
a. rotate ordinary light
b. have the same melting point
c. are superimposable mirror images
d. react with optically active molecules at the same rate
22. Hydrocarbons are
a. Composed of carbon and hydrogen
b. Composed of carbon, hydrogen, and oxygen
c. Composed of carbon and oxygen
d.  Composed of carbon and nitrogen
23. A tertiary carbon is bonded directly to :
a. 2 hydrogens
b. 3 carbons
c. 2 carbons
d.  4 carbons
24. How do the boiling points of butane, propane, and ethane compare?
a. The boiling point of ethane is greatest.
b.  The boiling point of butane is greatest.
c. The boiling point of propane is greatest.
d. There is no relationship among these three alkanes and their boiling  points.
25. The major product of acid-catalyzed dehydration of 3-pentanol is :
a. 1-Pentene
b. 2-Methyl-1-butene
c. 2-Pentene
d. 3-Methyl-1-butene
26. Ethylene is obtained from ethyl bromide by :
a. Simple heating
b.  Hydrolysis
c.  Dehydrohalogenation
d. Nucleophilic substitution
27. In the reaction of ethylene with H2O in the presence of sulfuric acid, which one adds across the double bond first?
a. H+
b. H.
c. HO-
d. Sulfate ion
28. Catalytic hydrogenation of 3-methyl-1-butene gives :
a. Isobutane
b. 2,2-Dimethylbutane
c.  2-Methylbutane
d.  2,3-Dimethylbutane
29. Which of the following alkenes will give a mixture of acetone and formaldehyde on ozonolysis?
a. 2-butene
b. 2-methyl-2-butene
c. 1-butene
d.  2-methylpropene
30. Ozonolysis of 2-butyne gives
a. Formic acid
b.  Propanoic acid
c. Acetic acid
d.  Butanoic acid
31. Which of the following compounds has been suggested as causing depletion of the ozone layer in the upper stratosphere?
a. CH4
b. CCl2F2
c.  CF4
d. CH2Cl2
32. Which of the following compounds will not give a white precipitate with alcoholic AgNO3.
a. Bromobenzene
b. 1-Bromopropane
c. Ethyl bromide
d. 2-Bromopropane
33. Carbylamine test involves heating a mixture of:
a.  Alcoholic KOH, methyl iodide, and sodium metal
b. Alcoholic KOH, methyl iodide, and primary amine
c. Alcoholic KOH, chloroform, and primary amine
d. Alcoholic KOH, methyl alcohol, and primary amine
34. When chloroform is heated with aqueous NaOH, it gives
a. Formic acid
b. Sodium formate
c. Acetic acid
d.  Sodium acetate
35. Which of the following factors influence whether a reaction will proceed by an SN1, SN2, E1, or E2 mechanism?
a. Structure of the alkyl halide
b.  Solvent
c.  Concentration of reagents
d.  Nature of the nucleophile
e. All of these
36. Which compound reacts most rapidly by an SN1 mechanism?
a. Methyl chloride
b. Isopropyl chloride
c. Ethyl chloride
d.  tert-Butyl chloride
37. Acetonitrile undergoes reduction with LiAlH4 to form :
a. Methylamine
b. Dimethylamine
c. Ethylamine
d. Trimethylamine
38. Which of the following species is most reactive in a SN2 reaction?
a. CH3CH2Cl
b. CH3CH2Br
c. CH3CH2I
d.  CH3CH2F
39. Which of the following is the best leaving group?
a. F-
b. Cl-
c. Br-
d. I-
40. Which of the following halides is most reactive in an E2 reaction with sodium methoxide?
a. (CH3)3CCH2I
b.  (CH3)2CHCHICH3
c. (CH3)2CHCH2Br
d.  (CH3)2CHCH2Cl
41. Dehydrohalogenation of 2-bromobutane in the presence of a strong base proceeds via which of the following mechanistic pathways?
a. SN1
b. SN2
c. E1
d. E2
42. The Grignard reagent, CH3CH2MgBr, can be used to prepare
a. Ethane
b. 3-Ethyl-3-pentanol
c.  Propanoic acid
d. All of these
43. Which of the following alcohols can be prepared by the reaction of methyl formate with excess Grignard reagent?
a. 1-pentanol
b. 2-pentanol
c. 3-pentanol
d. 2-methyl-2-pentanol
44. Why do alcohols have boiling points much higher than hydrocarbons of similar molecular weight?
a. Alcohols have greater van der Waals attraction forces
b. Alcohol molecules have greater molecular symmetry.
c. Hydrogen bonds must be broken in the process of volatilization.
d. Alcohols  must  overcome  greater  ionic  forces  in  the  process  of volatilization.
45. Which of the following compounds is the least soluble in water?
a. HOCH2CH2OH
b. CH3CH2CH2OH
c. CH3CH2OH
d. CH3CH2CH2CH2OH
46. Lucas reagents is
a. HCl/NaNO2
b. H2/Pd
c. HCl/ZnCl2
d. H2/Pd/BaSO4
47. Which of the following compounds reacts slowest with Lucas reagent at room temperature?
a. 1-butanol
b. 2-propanol
c. 2-butanol
d.  2-methyl-2-propanol
48. Oxidation of a secondary alcohol with K2Cr2O7/H+ produces
a. [bookmark: _GoBack]A carboxylic acid
b. A ketone
c. An aldehyde
d. An ester
49. Ethylene oxide undergoes acid-hydrolysis to form
a. Ethylene glycol
b. Formic acid
c. Ethyl alcohol
d. Acetic acid
50. Diethyl ether reacts with sodium metal to give
a. Ethanol
b. Sodium ethoxide
c. Ethanal
d. Nothing happens

