Automated scoring of a free speech task
using a large language model
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SCANTO

Main findings: Targeted prompts scored the content of a free response question:

“Describe your typical morning routine.” A five-question composite detects MCI.

Background

* Free response questions capture rich cognitive information, but scoring
open-ended questions objectively is difficult. Manual scoring is
subjective and labor-intensive

* Automated linguistic and acoustic speech markers tell only part of the
story: they miss content and are vulnerable to confounds (age, sex,
education)

* Open-ended questions are easy for patients to answer

Objective

* Test whether targeted LLM prompts can score open-ended responses and
detect MCI

e Determine whether a focused, few-item content score IS robust to
demographic matching and response length, where some linguistic
features are not

Methods

Participants: Cognitive-aging research cohort (65+) with clinical diagnosis:
275 cognitively normal (CN), 91 MCI, 36 impaired-but-not-MCI (127 impaired
cases)

Procedure: Each participant answered the question “Describe your typical
morning routine”. Targeted LLM prompts scored specific content dimensions
using Claude Sonnet 4.6. 30 questions were generated targeted 9
categories:
executive, genericity, lexical, temporal, density, scaffolding, monitoring,
discourse, and affective

Analysis: Discrimination measured by AUC, sensitivity, specificity in a 1:1

matched cohort on age, sex, and education. Robustness tested by adjusting
for word count and comparing content vs linguistic/acoustic features
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Results

* 5 guestion composite (“Rn5”) reached AUC = 0.676 for CN-vs-C| and
survived word-count adjustment (p=.02); the 30-item score did not (p=.07)

* Both content scores added information over demographics (LR p <.001) but
not over MoCA (LR p=.19)

* When excluding Impaired-not-MCl, linguistic/acoustic features collapsed
toward chance (AUC .652 > .573) while the content score held (AUC .647 >
.634)

Discussion

 Targeted LLM prompts make objective, scalable content scoring of a single
open-ended answer feasible

 Carries signal that linguistic/acoustic speech features miss and survives
correction

* Limitations: single exploratory cohort, item selection partly in-sample, a
small heterogenous impaired-not-MCI subgroup, and moderate AUCs with
wide confidence intervals
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level

Marks day-to-day
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Stated times
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activities in morning

All references have
clear antecedents

Circumlocution
(names function, not
object)

Relies on generic
verbs (get/do/have)

Multi-proposition
sentences

Explains why (causal
language)
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nal clauses

Interleaves
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Prepares for later
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Handles routine
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help/supervision

Uses external
memory aids
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content
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Self-repairs a
narration error
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back correctly
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