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Electronic Notebook: Two Kinds of Science Writing: Short Answers, and Essays
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Students: Constructed Response and Multiple Essays: Prompt for All Six Main Ideas
* Build roller coaster Choice Questions
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PyrEval: An Al Tool for Content Assessment of Short, Written Passages
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Preprocessing

PyrEval Preprocessing

« Reference essays and student essays

« Decomposition Parser: converts complex sentences into distinct propositions

« Latent Semantics: verbal propositions converted to 100D numeric vectors

PyrEval Content Model Construction: EDUA algorithm

« EDUA groups vectors from different reference essays when they express the same idea

« Each “idea” group is a content unit (CU) with one to five members

« Each weight 5 CU corresponds to a Main Idea in the roller coaster curriculum

PyrEval Application of Content Model: WMIN algorithm

« Cosine similarity of ESS vector to the vectors in a CU measures semantic similarity (in [-1,1]) 1]
« WMIN constructs a graph where nodes are potential matches from ESS vectors to CU vectors

«  WMIN greedily chooses the best overall alignment of ESS vectors to the content model
PyrEval Workers in a MongoDB - Flask Environment

+ Notebook sends student essays to MongoDB [ FYETETRTPNT e
« PyrEval workers fetch the essays, process them, and send the results back to the MongoDB Fask uiih Suricom and Nainx )

« Notebook retrieves a checklist of matches from an essay to the Main Ideas
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Students’ Early Understanding of Law of Conservation of Energy (LCE) Current Work on Offline Automated Short Answer Assessment
and Their Writing Quality
« SFRN: Semantic Feature-Wise Transformation Relation Network
« State-of-the-art accuracy on benchmark datasets
No.of « What if we lack labeled training data?
st Collect expert human labels ~400 items of short answer data
Combine a related dataset (7K items) to train SFRN to moderate quality
On 400 additional items with expert human labels, train a logistic
regression when to defer to a human
Use the resulting human-in-the-loop to label the remaining 3,381 items
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Group A =Answered the first and second experiment short answer questions - Explanation Pattern 1 = Explained LCE and related concepts
swered only the first ex; Explanation Pattern 2 = Explained LCE only
nswered only the second experiment question Explanation Pattern 3 = Explained related concepts only
Group D = Answered neither Explanation Pattern 4 = Explained neither

Factors Mediating the Impact of Early Understanding of Law of
Conservation of Energy (LCE) on Essay 2 Writing Quality Recopcaing

underlying
principles with
Mediators: experience
Essay 1 Explanation Pattern
say 1 Writing Quality
PyrEval Accuracy

Scaffolding students to connect abstract principles (e.g., law
of conservation of energy) to real-world concrete observations
(e.g. from roller coaster simulations), and vice versa
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