Supplementary Material- 20-item Test Questionnaire

1. What is the attractive force that holds two atoms together?
A. 
Crafted by Cotiangco et al.
B. chemical bond
C. electromagnetism
D. gravity
E. nuclear force

2. [bookmark: _heading=h.gjdgxs]When atoms bond, they do so to achieve:
A. decreased stability.
B. a higher energy state.
C. a lower energy state and increased stability.
D. no change in either the stability or energy state.
3.  Which of the following would form an ionic bond?
A. 
B. K and Ca
C. N and O
D. Al and He
E. Mg and Cl

4.  Which is NOT a property of ionic bonds?
A. 
B. electron sharing
C. electron transfer
D. losing of electrons
E. gaining of electrons

5. [bookmark: _heading=h.30j0zll] What primarily causes elements to form ionic bonds?
A. 
B. sharing of electrons
C. repulsion of electrons
D. formation of covalent bonds
E. attraction of opposite charges

6.  Ammonium (NH4+) and chlorite (ClO2-) are examples of what types of ions?
A. 
B. monoatomic anions
C. monoatomic cations
D. polyatomic ions
E. ternary compounds

7. [bookmark: _heading=h.1fob9te] When K+ and I- combine, a(n) _________ bond results. 
a. 
b. covalent
c. ionic
d. metallic
e. polyatomic

8. What type of chemical bond is formed between a metal and a nonmetal?
a. 
A. covalent bond
B. ionic bond
C. metallic bond
D. polar covalent bond

9.  Why do atoms share electrons in a covalent bond?
A. They have opposite charges.
B. They have similar electronegativities.
C. One atom is much larger than the other.
D. They are trying to become positively charged ions.
10. [bookmark: _heading=h.3znysh7] Covalent bonds form between what types of elements? 
A. between metals
B. between nonmetals
C. between a metal and a nonmetal
D. between a metal and two nonmetals


11. A triple bond involves the sharing of _____ of electrons.
A. 
B. one pair
C. two pairs
D. three pairs
E. four pairs

12.  What is shared in a covalent bond?
a. 
A. electrons
B. neutrons
C. photons
D. protons

13. How many bonds should there be between two nitrogen atoms?
A. 
B. 1
C. 2
D. 3
E. 4

14. [bookmark: _heading=h.2et92p0]Sometimes, both the hydrogen and chlorine atoms need a single electron for them to be stable. Thus, they need to share their electrons to form a covalent bond. What do you call this property?
A. 
B. electronegativity
C. solubility in water
D. electrical conductivity
E. brittleness and hard texture
15. 
16. Because the electrons in a metallic solid are __________, the metal can be bent into shapes or drawn into wires.
A. 
B. fixed in position
C. able to move around
D. tightly bound to protons
E. restricted to certain orbits

17. I can hit metal with a hammer without the metal shattering or breaking because of this property called _______.
a. 
A. ductility 
B. electrical conductivity
C. malleability
D. thermal conductivity  

18.  Which of the following is NOT a property of metals associated with metallic bonds?
A. 
B. brittleness
C. ductility 
D. malleability 	     
E. thermal conductivity 	  

19. It refers to the metal's ability to be drawn into thin, long wires.
a. 
A. ductility 
B. electrical conductivity
C. malleability
D. thermal conductivity  

20. In metallic bonding, what is the role of the electrons?
A. They create more electrons.
B. They move freely throughout the metal lattice.
C. They form covalent bonds with other electrons.
D. They repel each other, causing the metal to be malleable.
21.  What type of bond is formed between metal atoms?
A. 
B. covalent bond
C. ionic bond
D. metallic bond
E. polar covalent bond


