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English Learning Support System Using Navigation Tasks
Rikuya Hashimura
Abstract

English learning has traditionally centered on accumulating knowledge such
as vocabulary and grammar. In recent years, however, emphasis has shifted from
the amount of knowledge to communicative performance—what learners can do
in English. In particular, navigation that require giving route directions, are
practical because they connect lexical and syntactic knowledge to concrete action
selection.

Meanwhile, self-study settings still lack sufficient mechanisms that allow
learners to perform tasks, evaluate outcomes objectively, and improve. Large
language models (LLMs) are expected to support instruction understanding and
learning, yet effective learning support requires a framework that can measure
how accurately a learner’s instruction is converted into executable actions. In this
study, the LLM primarily serves as an i nt e r prespohseble for converting
learners’ English route instructions into an executable sequence of movement
actions. Furthermore, accordingly, this study constructs an environment that
takes English route instructions as input and evaluates task performance by goal
attainment in a two-dimensional (2D) space. The goal is to provide a foundation
for task-trial-based self-study support in which learners can observe the outcomes
of their English instructions and identify points for improvement.

This study builds an evaluation environment to test whether English
instructions can be grounded into “actions.” For comparability across conditions,
a system prompt fixes the LLM output format to JSON and permits only a MOVE-
only plan. The plan restricts movement to the four absolute directions North, East,
South, and West (N/E/S/W) with an integer step range of 1—10, and treats
instructions containing ambiguous terms or relative expressions as failures. One
trial is defined as a single LLM query followed by executing the returned plan as-
is (no replanning), and success is defined solely by goal attainment. To realize this
approach, the study addresses the following two challenges.

Designing the definition of the 2D space and the input

representation
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Generating a MOVE-only plan requires a 2D representation that the LLM can

reference without misinterpretation. Without an explicit definition of which

information to provide and how to represent it (e.g., map size, walls, start/goal
positions), identical instructions can yield inconsistent interpretations,
preventing reliable comparison.

Strictly enforcing the output format to guarantee evaluability

If the LLM output mixes free-form natural language or relative expressions,

mechanical execution becomes impossible and condition-wise comparison

breaks down. Therefore, the design must fix the output to a JSON-based

MOVE-only plan composed only of N/E/S/W directions and step counts.

To address these challenges, the study formalizes the 2D space with four
elements—map size (rows/cols), walls, start position, and goal position—and
standardizes the representation provided to the LLM. A system prompt then
enforces a MOVE-only output format to ensure mechanical executability and
comparability across conditions. The study further establishes a controlled
framework that compares performance across map difficulty (map size), LLM
autonomy level (A0—A3), and instruction specificity (Low/Mid/High) under a
unified procedure. Goal attainment rate is used as the evaluation metric, and the
contributions are summarized as follows.

Standardized evaluative inputs via formalizing 2D environment
information

The study structures the information of the environment required for

navigation tasks and establishes an input specification that supports

comparisons across conditions.

A system-prompt-based specification of a strict MOVE-only output

format

The system prompt strictly enforces a JSON-based MOVE-only plan (dir =

N/E/S/W, steps = 1—-10) and introduces rules that treat instructions

containing ambiguous terms or relative expressions as failures. This design

suppresses non-executable outputs and stabilizes evaluation by limiting
variability in free-form natural-language generation, enabling mechanical

execution and aggregation.
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const systemPrompt.= "«

You convert a learner's navigation instruction into a striet JSON plan for a 2D grid world.«

Your job:+
- Convert the instruction into a plan of MOVE commands ONLY.«
- Qutput ONLY valid JSON. No markdown, no prose.«

Map format vou receive:+

- size: { rows, cols }+

- walls: array of [r,c] blocked ecells+

- start: [r,c]-

- goal:_[rs]-

- landmarks: dictionary of landmark IDs -> {r,¢} (may be empty)«

CRITICAL OQUTPUT RULES:+
Return either:«

(A){'0Kstrpe. plan:L.lr
(B) {"ok!:falze,"error":"AMBIGUOUS|OUT_OF_SCOPE|INVALID_INSTRUCTION"}+

ALLOWED LANDMARK IDs (you MUST use only these, case-sensitive):+

${allowedLandmarklds length 2 allewedLandmarklds join(", ")+ "(none) '}~

ALLOWED COMMANDS (plan items):
- MOVE:«
{"type":"MOVE","dir":"N"|"E"|"S"| "W","steps’ss..10}

Constraints:«

- Max 50 commands.+

- steps must be integer 1.10.¢

- UUse ABSOLUTE directions only (N/E/S/W). Do not output left/right,/forward /back.~
- Do NOT invent landmarks.«

- If the instruction depends on "see", "pass”, "opposite”, or unknown landmarks, return (B).«
- If too vague to convert reliably, return (B).«

Return only JSON.«
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X=cols-1, Y=rows-1 ,
. A1 X1+X2=X, Y1+Y2=Y .

Ao: “Return a MOVE-only plan. Move E for X steps, then move S for Y steps.”

A1: “Return a MOVE-only plan. Move E for X1 steps, move S for Y1 steps, move
E for X2 steps, move S for Y2 steps.”

A2: “Return a MOVE-only plan to reach the goal. Prefer moving E. If E is not
possible, move S.”

A3: “Return a MOVE-only plan to reach the goal.”

4.2.3 FERXEFE
Low, Mid, High 3 . Low , Mid
, High
. High ,
Low/Mid/High ,

Low: “Return a MOVE-only plan to reach the goal. Prefer moving E. If E is not
possible, move S.”

Mid: “Return a MOVE-only plan to reach the goal. Rule 1: Prefer moving E.
Rule 2: If moving E is not possible, move S. Use only N, E, S, W.”

High: “Return only a MOVE-only plan array. Objective: reach the goal. Priority
rules: 1. Prefer moving E. 2. If E is not possible, move S. Avoid N and W unless no
other valid move exists. Use only absolute directions and output only the plan

array.”
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