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Introduction Process Implementation

Undecided students often receive broad
or impersonal career guidance during
short advising interactions, as traditional
Holland Code (RIASEC) tools rely on
lengthy, static assessments. This project
explores a lightweight machine learning—
based approach to inferring a student’s
RIASEC profile from a small set of
adaptive questions and generating
ranked career recommendations. A web-
based interface allows users to refine
results by removing undesirable options.
This approach aims to improve the
efficiency and relevance of career
guidance in time-constrained settings
such as college fairs.
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Background

REALISTIC

, The Holland Code
(RIASEC) framework
categorizes career
interests into six
ﬁ' types: Realistic,

¢ Investigative, Artistic,
e SOCHaL, Enterprising,
and Conventional. Traditional systems
estimate a user’s profile through long
questionnaires and map results to
matching careers. While widely used,
these approaches are often static and
require significant user input, limiting their
effectiveness in short advising scenarios.
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- Displays top RIASEC score -

Questionnaire
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Built via vite, React, Vercel, Render

- Cancontinue

taking the quiz
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Models

Heuristic

- Rule-based baseline
mapping responses directly
to RIASEC scores

KNN (k-Nearest Neighbors)

- Predicts using the most
similar past examples

Gradient Boosting

- Combines weak models

sequentially to reduce errors<<

Random Forest

- Ensemble of decision trees
using random subsets of data

Logistic Regression

- Linear modelestimating
probabilities for outcomes

- Gradient Boosting selected

Highest ranking performance across
evaluation metrics on synthetic data
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EXPLORE MAJORS CONTINUE QUIZ

= - Total of 48 questions.
( - Checkpoint system at every 12

Progress Report questions, for

quick and easy

results.

- Outputs response
data for ML

Venjoy working with twols, machines, or physical equipment,

ENTERPRISING

Ki nference.
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- Userrejects suggested

careers untiltop 5

careers are found.

- RIASEC scoresand 5
careers are stored to
retrain and test models. i,
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lldata is kept
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RIASEC scores

their career options

major catalog

Results Page

- Displays a list of careers based on

- Canexclude careers the student
deems not accurate/not interested

- Saveresults via mailer if student likes

Mapping O*NET careers to MSU's

Conclusion

Preliminary results on synthetic data
show moderate ranking performance
across models, but these findings remain
inconclusive withoutreal-world
validation and userinteraction data.

Future Work

Future work will focus on real-world
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Evaluation

Precision@K

- Fraction of top Krecommendations

thatarerelevant

NDCG@K

- Rewards correct ranking order,
prioritizing higher-ranked results

data collection and modelvalidation,
followed by iterative refinement.

In addition, dynamic and purposeful
question selection to get amore

accurate outcome.
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