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Figure 4: (top) the graph generated by the preprocessing tool, before manual curation and editing by the tool (step 2 in Figure 1).
(bottom) the graph after manual curation and editing, and before inference patterns have been generated (step 3 in Figure 1).
Clusters in the bottom graph approximately correspond to high-level inference patterns. The set of inference patterns is not
shown for space, but each extracted pattern and it’s enumerations are included as separate files in our supplementary material.
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Enumerated

Inference Pattern Nodes Edges Instances in KB
Alloys - - -

Alloy (Core) 3 2 27

Alloy (Composition) 5 6 8

Alloys (Single Elem Not Alloy) 3 2 6
Altitude * 8 10 6
Benefits of long lasting vs replacement 5 4 2

Building requires measuring - Study materials

Building requires measuring 6 7 19
Sturdy materials for building 6 7 3
Burning-Electrocution-Preventing Harm - - -
Harm caused by burning 9 10 546
Harm caused by electrocution 7 7 324
Change of State - - -
Change of State (Evaporating Liquids) 9 9 11
Phase Changes 4 3 7
State of Matter (changing between states of known substances) 8 13 3
Chemical Changes - - -
Chemical Changes (Core+Grounding Specific Chemical Change) 4 3 2
Chemical Reactions (Core) 4 5 15
Chemical Reactions (Core + Substance Grounding) 6 7 363
Chemical Reactions (e.g., acids) 4 3 3
Containers contain things - - -
Containers (Abstracted) 5 5 1000
Containers (Application) 6 6 15
Cooking Food - - -
Cooking (Core) 6 6 26
Cooking a particular food 7 7 338
Cooking (Containers for cooking) 6 6 1
Electrical Conductivity - - -
Dangers of Electric Shock 4 3 414
Electrical Insulation 15 23 46
Electrical Circuits in Devices 7 11 18
Friction - - -
Friction (core) 16 31 3
General Motion * 3 3 6
Ice Wedging * 4 4 2
Magnetism - - -
Magnetic Objects 5 4 10
Manufacturers use material for products - - -
Manufacturers use materials for products (core) 4 3 19
Measurements - - -
Measurement Tools 4 4 130
Observations (Celestial Bodies) 5 6 6
Observations (Distant Objects) 5 6 208
Observations (Microscopic Things) 6 6 4
Observations (Small Things) 6 6 94
Navigation-Direction-Being lost at sea - - -
Navigation (core) 3 2 1
Navigation (being lost/boat) 6 7 2
Physical Changes - - -
Physical Changes (Changing Shape) 9 10 832
Seeing - - -
Things that can see and what they can see 6 6 1000
Soil erosion * 6 6 28
Solutions - Dissolving substances * 4 5 1
Sources of Heat * 3 2 6
Sunlight as a source of energy * 14 30 80
Sunlight location and shadow size * 7 7 312
Taste * 9 11 26
Taxonomic Inheritance 2 1 1000
Texture * 4 3 2
Thermal Conductivity - - -
Thermal Conductivity (Core) 21 26 1000
Thermal Conductors O 5 4 9
Thermal Conductors 1 5 4 8
Thermal Insulators 5 5 5
Touch-Hardness * 4 3 8

Table 5: An extended list of inference patterns discovered in the corpus of explanations for Matter science exam questions using
this tool. Indented inference patterns represent a subset of smaller, more generic sub-patterns extracted from the larger pattern.
“Enumerated instances in KB” represents the number of unique combinations of facts the pattern generates in our current KB
(note that for speed, this currently has a hard upper limit of 1,000 patterns). An asterisk (*) represents patterns that are partial or
otherwise limited in size because they overlap with questions (e.g. from Earth or Life Science) not examined in this preliminary
study.
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