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Document Filter […] enters a d orbital. The valence electrons 
(those added after the last noble gas 
configuration) in these elements include the ns 
and (n \u2013 1) d electrons. The official IUPAC 
definition of transition elements specifies those 
with partially filled d orbitals. Thus, the elements 
with completely filled orbitals (Zn, Cd, Hg, as 
well as Cu, Ag, and Au in Figure 6.30) are not 
technically transition elements. However, the 
term is frequently used to refer to the entire d 
block (colored yellow in Figure 6.30), and we will 
adopt this usage in this textbook. Inner transition 
elements are metallic elements in which the last 
electron added occupies an f orbital.

Final Multiple Choice Question
Elements have orbitals that are filled 
with what? 
a) electrons
b) particles
c) ions
d) photons

Top-Distractors
ions [0.975]
atoms [0.959] 
crystals [0.952] 
protons [0.951] 
neutrons[0.946] 
photons [0.912]
…

Q: Elements have 
orbitals that are 
filled with what? 
A: electrons

Good

Bad

Stage 1: Corpus to Paragraph

Stage 3: Multiple Choice Distractor Proposal

Q: Elements 
have orbitals 
that are filled 
with what? 
A: electrons

QA-pair

Distractor Candidate

Distractor Classification Model

Random Forest 

P (c good distractor | Q,A)

select
write

Desirable Distractors: Characteristics 
• syntactically consistent (e.g. plural noun) 
• relevant / on-topic (here: atom models) 
• type constraints (e.g. chem. element)

Want: easy-to-understand, 
simple, declarative facts. 

1. length constraints 
2. no personal pronouns 
3. no questions/exclamations 
4. …

[…] enters a d orbital. The valence electrons 
(those added after the last noble gas 
configuration) in these elements include the ns 
and (n \u2013 1) d electrons. The official IUPAC 
definition of transition elements specifies those 
with partially filled d orbitals. Thus, the elements 
with completely filled orbitals (Zn, Cd, Hg, as 
well as Cu, Ag, and Au in Figure 6.30) are not 
technically transition elements. However, the 
term is frequently used to refer to the entire d 
block (colored yellow in Figure 6.30), and we will 
adopt this usage in this textbook. Inner transition 
elements are metallic elements in which the last 
electron added occupies an f orbital.
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term is frequently used to refer to the entire d 
block (colored yellow in Figure 6.30), and we will 
adopt this usage in this textbook. Inner transition 
elements are metallic elements in which the last 
electron added occupies an f orbital.

Paragraph 
Collection

Q: Elements have 
orbitals that are 
filled with what? 
A: electrons

Q: Elements have 
orbitals that are 
filled with what? 
A: electrons

Question-Answer 
collection

Stage 2: Crowdsourced Question Creation

Stage 4: Question & Distractor Validation

“newspaper” Features:  
syntactic, distributional semantics, 
Knowledge Base, hypernymy, …
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