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Abstract

Mandarin lexical tones are difficult for beginners from non-tonal language backgrounds because
learners do not automatically treat pitch movement as a stable cue for word meaning. In Arabic-
speaking classrooms, the key risk may surface in question framing (here, Mandarin ma yes/no
questions). Interrogative prosody may increase cue competition for lexical pitch cues, so this 1s
treated as a classroom stress test rather than a clean sentence-final rise manipulation. This
teaching-focused article presents a classroom routine that uses a simple pitch-line display (a Praat-
based pitch-contour display; hereafter, pitch-line display) to guide learners’ attention to contour
shape and turning points. The visual support is based on Praat-derived FO contours, with light
display-level enhancement for readability (e.g., smoothing, redrawing, and adding labels and
directional arrows). It functions as an instructional scaffold rather than automated feedback or
an analytic tool. The article provides (a) design principles for building instructionally usable
contour visuals, (b) a brief teacher-led micro-teaching script that links gesture and contour cues,
and (c) a task progression that moves from isolated syllables to statement and yes/no question
sentences. The final section offers practical reflections on common confusions, especially those
mvolving rising cues in questions, and describes teacher moves that help learners re-focus on
lexical tone cues. The goal 1s to offer classroom-ready materials that can be implemented within
normal teaching time.
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Introduction

Mandarin lexical tones are a persistent bottleneck for beginners from non-tonal language
backgrounds. Early on, many learners do not treat pitch movement as a stable cue for word
meaning. They often rely on loudness, duration, or overall pitch height first. Only over time do
they shift attention toward contour shape and turning points. A useful way to frame this is cue-
based. Learners do not simply memorise “Tone 1-Tone 4”. Instead, they gradually learn which
acoustic cues to trust, and they shift their attention as tonal categories take shape (Schertz &
Clare, 2020; Wang et al., 2020). In classrooms, this re-weighting is shaped by cue competition
and limited input (Chandrasekaran et al., 2016; Hao, 2012).

For Arabic-speaking learners, the classroom challenge can be stronger because of familiar L1
prosodic routines. Arabic does not use lexical tone to mark word meaning. However, many
varieties use intonation—often with salient rises—to signal yes/no questions and other
pragmatic meanings. These routines can pull attention toward sentence-level meaning cues
rather than lexical pitch categories, especially when learners first meet Mandarin tones through
brief classroom exposure (Almalki & Morrill, 2016; Chahal & Hellmuth, 2014; Hellmuth,
2022). In practical terms, learners may need to build new tone categories while managing well-
established intonation habits. This combination can reshape confusion patterns and produce a
learning profile that does not match a simple “difficulty ranking” (Hao, 2012).

This reality creates a teaching problem. Teachers need usable ways to see which tonal

categories stabilise first, which remain fragile, and which listening contexts trigger breakdown.
Early on, tone listening is uneven. One or two tones may settle sooner, while others stay shaky.
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Some categories may become internal reference points, while others remain unstable. Short
instructional episodes can also produce visible shifts, but those shifts may not last. Classroom
evidence therefore needs to be read as patterns of system organisation, not as a fixed tone-by-
tone hierarchy (Wang et al., 2020).

A second teaching issue is tone—intonation interaction in real listening. Interrogative rise does
not affect all lexical tones in the same way. Under a cue-competition view, interference should
be selective, especially when an intonational rise overlaps with a fragile lexical rising category.
In class, a rise can sound like “this is a question,” or it can be part of a lexical tone. Which one
learners hear depends on what they are used to and what the task asks them to do (Braun &
Johnson, 2011; Gussenhoven, 2004; Xu, 2005). In this routine, yes/no questions were realised
with ma, so question framing also changes sentence structure and target position. For that
reason, the question condition is treated as a classroom “stress test” context, not as a clean
sentence-final rise manipulation. In addition, because ma is a sentence-final neutral-tone
particle, it may also shape the phonetic realisation of the preceding target syllable (e.g.,
positional reduction or coarticulation), which is another reason to treat statement—question
differences as context-sensitive rather than as a pure intonation effect.

A third need is practical: what does a pitch-line visual actually do while students listen?
Teachers often use contour visualisation to make pitch movement visible and to focus attention
(Chun & Jiang, 2025; Hardison, 2004). In many schools, this kind of support is easily misread
as “Al feedback.” Here I use display-level enhancement to mean cleaning up Praat-derived
contour images for classroom readability (e.g., smoothing and adding simple labels/arrows). It
does not score learners, generate personalised feedback, or change the audio. The evidence
here comes from learners’ task responses within the classroom sequence, not from the visual
clean-up itself (Li et al., 2024). What remains under-described is what learners report noticing
when contour visualisation is used in real classroom listening, and whether this noticing aligns
with the cue re-weighting expected during early system formation (Schertz & Clare, 2020;
Chandrasekaran et al., 2016).

Beyond this local setting, the Saudi school context is useful because it makes a common
classroom problem easy to see: learners may treat a sentence-level rise as a meaning cue and
let it compete with lexical tone cues. In many new or still-developing Mandarin programmes,
teachers need tools that work inside normal lessons, without lab equipment or heavy testing. A
short routine that combines quick diagnosis, a brief cue reminder, and immediate follow-up
tasks can therefore support curriculum building in other early-stage programmes as well. This
teaching note uses the Saudi classroom to show a simple “check—teach—check” routine that
other early-stage programmes can run for tone listening.

Guiding questions for teachers in similar settings:

(1)Which tones become reliable first across common classroom formats?

(2)Which contexts predictably trigger breakdown (especially question framing)?
(3)When a brief cue reminder is used, what changes immediately—and what does not?

Against this background, this teaching note reports a materials-based classroom inquiry
conducted within normal instruction in a newly established Mandarin programme in Saudi
Arabia. It offers a replicable routine that combines a quick diagnostic, a brief teacher-led cue
reminder (gesture + pitch-line display), and immediate follow-up listening tasks. It also
describes how statements and yes/no questions were used as a practical “stress test” for context-
sensitive vulnerability. Finally, it reflects on what the classroom evidence suggests—and what
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it cannot support—about attention guidance under cue competition in early tone learning. The
aim is not to claim a controlled causal “visualisation effect,” but to provide practice-facing,
evidence-informed guidance for teachers working in similar contexts (Almalki & Morrill, 2016;
Braun & Johnson, 2011; Wang, 2012; Hellmuth, 2018).

Teaching Context and Lesson-Package Design

Teaching setting and learners

This teaching note is based on a Grade 7 beginner Mandarin programme in a Saudi public
middle school where Mandarin was newly introduced as a school subject. Learners were Arabic
L1 speakers and reported no prior experience with a lexical tone language. At the time of the
lesson-package implementation, they had studied Mandarin for about 2—3 months through
regular instruction (three lessons per week). A total of 176 students were enrolled in the
programme. For the item-level reconstruction, 126 students produced complete responses
across the three classroom listening blocks (16 items per block; see Table 1). Incomplete
response sets mainly reflected absence or partially missed items during normal class time.

Table 1
Class Profile and Teaching Context
Category Description
Total students in programme 176
Valid complete task responses (Blocks 126
A-C)
Age range 12-13 years
L1 background Arabic
Experience with tonal L2s None reported
Mandarin learning experience Approx. 2-3 months (beginner)
Instructional hours 3 lessons per week
Learning context Public middle school (Eastern Saudi Arabia)

Design Rationale: A Short Diagnostic-to-scaffold Sequence

The package was designed as a routine classroom sequence, not as a separable lab-style
intervention. It combined (a) a baseline listening check, (b) a brief teacher-led micro-teaching
episode supported by pitch-line display and gesture, and (c) follow-up listening under two
common classroom pressures: clearer pitch input and sentence-level contexts. The purpose was
practical: to make learners’ early tone-category organisation visible, and to test whether a short,
explicit attention cue (contour + gesture) could momentarily re-orient listening toward pitch
movement (Schertz & Clare, 2020; Chandrasekaran et al., 2016; Chun & Jiang, 2025; Hardison,
2004).

The reason to select the Tone 2-Tone 3 contrast is because this is a frequent early listening
confusion and it is easy to test with a two-choice check. For Arabic-speaking beginners,
question rise can mask a lexical rise (Tone 2), so contrasting Tone 2 with Tone 3 supports a
compact cue (“rise onset vs. turning point”) that fits brief in-class teaching. This narrow focus
keeps the micro-teaching feasible, while Blocks A—C still cover T1-T4 for broader diagnosis.

Materials package

Tone targets and syllables. All listening items used a small set of short syllables (e.g., ma, mi,
na, ba, ni) combined with T1-T4. This restricted syllable set reduced vocabulary demands and
kept the focus on tone perception rather than word knowledge. Blocks A and B used isolated-
syllable tokens, while Block C embedded the same tone targets in short sentences to introduce
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prosodic context. Full item scripts and answer keys are provided in Appendix 1. The initials
(b/m/n) and simple vowel finals (a/i) were chosen to keep segmental complexity low and reduce
consonant/vowel confounds, so learners’ attention could stay on pitch movement in a beginner
classroom context.

Exaggerated-FO input (Block B). Block B used re-recorded stimuli with an intentionally
expanded pitch range and clearer turning points. It did not use algorithmic FO resynthesis.
Block B was included as a classroom diagnostic (a robustness check): it tests whether clearer
turning points alone can raise identification accuracy without changing task format or response
demands. In this teaching note, it is treated as a classroom-oriented stimulus variation within
the same flow, rather than a tightly controlled acoustic manipulation.

Answer sheet and classroom script. Learners marked answers on a four-option listening sheet
(T1-T4). The standard instruction was “listen twice” for each item before responding. The
blank answer sheet is provided in Appendix 2.

Audio Preparation and a “minimum control” Approach for Statements vs. Questions
All audio stimuli were recorded by the author for classroom playback. The recordings contain
only my voice; no student audio or video was collected. For the statement—question pairs, |
used separately recorded statement and yes/no question versions rather than post-hoc pitch
manipulation. | exported the files as standard classroom audio and did not apply loudness
normalisation or additional audio processing beyond default recording/export settings.

To reduce obvious non-tonal confounds in the statement—question comparison, each statement—
question pair was checked on three non-FO dimensions: sentence duration, speech rate
(s/syllable), and mean intensity (Praat intensity, dB). Before screening, narrow acceptability
ranges for these measures were set and then applied consistently across all pairs. If a pair fell
outside these ranges, the item was re-recorded or removed from the comparison set. This step
reduces (but does not eliminate) residual variability, so statement—question differences are
treated as context-sensitive classroom patterns rather than a clean estimate of an “intonation
effect.”

In-class Implementation Sequence

| ran the routine during normal class time. Each main block took about 10 minutes. I inserted
a short micro-teaching segment after Block A and administered Micro-test M immediately
afterwards.

Block A (baseline). Learners completed 16 isolated-syllable identification items. | played each
item twice. Learners selected one tone label (T1-T4) on the answer sheet.

Micro-teaching (about 8 minutes): pitch-line display + gesture as an attention cue. After Block
A, | ran a short, scripted mini-lesson (about 8 minutes). | projected a Praat pitch-line display (a
Praat-based pitch-contour display) with light display-level enhancement for readability, and
used simple hand gestures to make pitch movement easy to see (Boersma & Weenink, 2025;
Lietal., 2024). | kept the message narrow: Tone 2 = rise onset; Tone 3 = low dip/turning point.
| selected the Tone 2—Tone 3 contrast in advance because it is a common classroom confusion
point where a “rising” impression can mask category-relevant turning points, making it suitable
for a short, contrastive attention cue (Schertz & Clare, 2020; Chandrasekaran et al., 2016). The
goal was to pull attention toward contour shape and turning points rather than loudness or
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duration. I treated this as a classroom scaffold, not an experimental “treatment.” Appendix 4
includes the visual and the 8-minute script for direct reuse.

Micro-test M (immediate post-teaching check). Immediately after the micro-teaching, learners
answered four fast contrast items targeting Tone 2 vs. Tone 3 (two-alternative). Because it is
short and contrast-specific, | treat Micro-test M as a time-local attention check rather than as
evidence of general tone learning.

Block B (exaggerated-FO input). Learners then completed 16 isolated-syllable items using the
exaggerated-FO recordings. During this phase, | did not add extra explanation; the purpose was
to provide clearer contour exemplars within the same task format, so the follow-up sentence
block could be interpreted against a “clearer-input” reference point rather than as a separate
treatment condition. | played each item twice.

Block C (sentence-level items: statements vs. yes/no questions). Finally, learners completed 16
sentence-level items, including statements (C_Q1-C Q8) and yes/no questions (C_Q9-—
C_Q16). In Block C, learners identified the lexical tone of the target syllable inside the sentence
frame (e.g., IX/& méa/mai ...), while yes/no questions ended with the particle ma, so statement—
question differences are treated as context-sensitive classroom vulnerability under question
framing rather than a clean intonation manipulation.

Learner check-in notes

After the routine, | conducted ten brief check-in chats (about 1-2 minutes each). | used seven
prompts (grouped into three parts) to capture what learners noticed, what confused them, and
how they used the pitch-line visual and gestures. The full prompt is provided in Appendix 3.

Ethics and permissions

This teaching note reports aggregated, de-identified classroom task responses collected within
normal instruction. School-level permission was obtained before any data were used for
reporting. Participation in the evidence component was voluntary and had no graded
consequences. Because learners were minors, participation followed a school-authorised
consent procedure implemented via school channels: guardians were informed and could opt
out, and students could decline or stop at any time. No student audio or video was recorded;
only the teacher’s stimuli were used for classroom playback. All records were anonymised at
source, stored securely, and reported only in group form.

Classroom Snapshot: What the Routine Showed Me

From baseline to follow-ups: A quick read of the overall pattern

Across Blocks A-C, overall accuracy stayed around 0.50 (0.49-0.51), so learners were correct
on about half of the items (see Table 2 and Figure 1). Sentence items did not lower accuracy
compared with isolated syllables. By contrast, the immediate post-teaching Micro-test M was
higher (about 0.68; see Table 2). Because Micro-test M was a two-choice T2-T3 check (chance
= 50%), it is not directly comparable to the four-choice blocks (chance = 25%) and is reported
here as an immediate attention check rather than a general learning outcome.

Because Micro-test M included only four items and restricted the response set to Tone 2 vs.
Tone 3, the higher score is interpreted as a targeted, format-specific check administered
immediately after the micro-teaching episode, rather than as evidence that general tone
identification improved across tasks.
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Table 2
Overall Correct Identification across the Routine Stages (Blocks A-C) Plus the Immediate
Contrast Check (Micro-test M).

Block Accuracy (proportion)
Block A (natural isolated syllables) 0.492
Micro-test M (4 items) 0.677
Block B (exaggerated FO isolated syllables) 0.507
Block C (sentence tone identification) 0.506
Figure 1

Overall Correct Identification across the Routine Stages (Blocks A-C) Plus the Immediate
Contrast Check (Micro-test M).
uor
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Practice-facing reading. For teachers, this pattern suggests that a short micro-teaching episode
may be followed by a visible “lift” on a narrowly defined contrast check, while broader
listening performance can remain flat. This is useful for lesson planning: immediate checks can
confirm attention orientation, but they do not substitute for delayed or cross-format evidence.

Tone-level reliability: What stayed steady, what did not

Although overall accuracy was stable, tone-level behaviour was clearly uneven across tasks. A
simple look across Blocks A—C suggests Tone 3 stayed highest and changed the least when
formats shifted (see Table 3 and Figure 2). Across blocks, Tone 3 stayed in the mid-0.60s, and
its trajectory remained relatively steady.

Table 3

Tone-by-tone Correct Identification across the Routine Stages (Blocks A-C).
Tone Block A Block B Block C
Tone 1 0.456 0.492 0.516
Tone 2 0.490 0.435 0.437
Tone 3 0.625 0.669 0.627
Tone 4 0.397 0.435 0.417
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Figure 2

Tone-by-tone Profiles across the Routine Stages (Blocks A-C)
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By contrast, Tone 2 showed the most unstable profile across formats. Its accuracy stayed in the
mid-0.40s, and it varied more when the task context changed (Table 3; Figure 2). Tone 1 and
Tone 4 fell between these extremes, showing lower overall accuracy than Tone 3 but less
volatility than Tone 2.

Practice-facing reading. For classroom diagnosis, it is more informative to ask “which tone
stays reliable when the format changes?” than to rely on a single “difficulty ranking.” In this
dataset, Tone 3 behaved like a relatively stable reference point, whereas Tone 2 showed the
clearest instability across formats.

Questions as a classroom stress test (where accuracy dropped most)

Within Block C, statements were more accurate than yes/no questions at the global level (52.2%
vs. 48.0% correct; see Table 4). At the tone level, the statement—question gap differed across
tones. Tone 2 showed the largest disruption, dropping by roughly 0.09 from statements to
questions. Tone 3 also dropped, but by a smaller margin (roughly 0.04), and it remained the
highest tone in both sentence types. Tone 1 and Tone 4 showed smaller gaps (Table 4; Figure
3).

Table 4

Sentence Block (Block C): Statements vs yes/no Questions and the Statement—Question Gap (4
= statement — question).

Statement Question Disruption

Tone ]
accuracy accuracy (statement — question)

Tone 1 0524 0.504 0.020

Tone 2 0.488 0.402 0.086

Tone 3 0.647 0.607 0.040

Tone 4 0.429 0.405 0.024

Overall (mean .., 0.480 0.042

across tones)
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Note. Yes/no questions were formed with the particle ma, so this statement—question contrast
is treated as a classroom “‘stress test” under question framing rather than a clean manipulation
of sentence-final rise.

Figure 3
Statement—question Gap by Tone in the Sentence Block (Block C) (4 = statement — question).
V.U
0.086
__0.08}
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Importantly, this statement—question contrast should not be treated as a clean intonation
manipulation. The yes/no questions were formed with the particle ma, which changes sentence
structure and shifts the target syllable away from the utterance-final position; these framing
and positional differences may interact with interrogative prosody. Although statement—
question pairs were screened to be comparable on basic non-FO dimensions, FO contours were
not experimentally manipulated. Because ma can affect the preceding syllable (especially
reduced Tone 3), | interpret the statement—question contrast as a question-framing stress test
rather than a clean prosodic effect. For these reasons, the disruption pattern is interpreted as
context-sensitive vulnerability under question framing (consistent with selective cue
competition), rather than as a definitive causal effect of sentence-final rise alone.

Practice-facing reading. For teachers working with Arabic-speaking beginners, question
contexts may be a predictable “stress test” for the lexical rising category (Tone 2). A practical
implication is that sentence practice should not be reserved for “later.” Instead, teachers may
need to introduce sentence framing early as a controlled challenge, with explicit cue reminders
to keep lexical tone in focus.

A short post-teaching contrast check (what it can and cannot tell us)

Immediately after the teacher-led micro-teaching episode, learners completed a four-item
Micro-test M targeting the Tone 2—Tone 3 contrast. This check produced higher accuracy than
the baseline pattern for the same contrast. For Tone 2, the immediate shift was about +0.16,
and for Tone 3 it was about +0.08 (see Table 5 and Figure 4).
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Table 5
Immediate Contrast Check after the Cue Reminder: Tone 2 vs Tone 3 (Baseline Block A vs
Micro-test M).

Tone Baseline (A) Micro test (M) Absolute Relative gain
gain (M—A)
Tone 2 0.490 0.651 +0.161 32.9%
Tone 3 0.625 0.702 +0.077 12.3%
Figure 4

Immediate Contrast Check after the Cue Reminder: Tone 2 vs Tone 3 (Baseline Block A vs
Micro-test M).
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However, because the Micro-test M (a) contained only four items, (b) restricted the response
set to two categories, and (c) was administered immediately after instruction, it is interpreted
as a time-local, contrast-specific indicator rather than as evidence of broad or durable
improvement in tone identification.

Practice-facing reading. For classroom use, this type of rapid contrast check can confirm that
learners noticed the intended cues (e.g., rise onset for Tone 2 and the turning point for Tone 3)
at that moment. It should not be treated as a substitute for later recycling across formats
(isolated syllables, statements, and yes/no questions) or for delayed checks.

What students said in check-ins (common points)

Post-task check-ins (n = 10) suggested four classroom-relevant points. First, learners
commonly reported relying on non-pitch cues (e.g., “long/short” and “loud/soft””) more than
pitch height or contour. Second, learners most frequently selected teacher hand gestures as the
most immediately helpful scaffold, while describing the on-screen pitch-line display as easy to
see and useful for noticing small differences. Third, most learners (8/10) reported that question
sentences were harder than statements and linked this difficulty to rising pitch (e.g., “it makes
the tone harder to hear”). Fourth, learners described the pitch-line display mainly as helping
them notice differences and construct a contour image, rather than as a motivational “fun”
feature; several learners also reported that they would listen differently after using the pitch-
line display. Only the third point was asked as a fixed comparative question and tallied as a
count; the other points are thematic summaries from brief check-in notes.

www.lclecommunications.com ISSN 3078-3348



Table 6

Quick Check-in Notes (n = 10): What Learners Focused on, How Often It Came up, and
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Theme Prevalence Learner-reported pattern Related quantitative
(summary) pattern
Theme 1: Cue Theme Learners report Learner notes
preference summary attending to suggested attention
(duration/intensit  (notes; not “long/short” and to duration/intensity
y > F0) tallied) “loud/soft” more than cues; overall
“high/down”. accuracy remained
near 0.50 across
Blocks A-C, with
tone-level
differences
persisting across
tasks.
Theme 2: Theme Teacher hand gestures Micro-teaching
Scaffolds summary are  most frequently check accuracy was
(gesture > (notes; not chosen; pitch-line higher than Blocks
example word > tallied) display is described as A-C; learners
pitch-line display; “easy to described gesture as
pitch-line display see/straightforward”. the most

= high precision)

Theme 3:
Sentence-level
difficulty
(questions harder)

8/10 learners

Theme 4: Theme
Function of pitch- summary
line display (notes;
(attention re- tallied)

orientation)

not

8/10 learners reported
that question sentences
were harder; the rising
ending made the target
tone harder to hear.

Learners say it ‘“helps
me recognize
differences”, “see more
clearly”, and “construct

an image”.

immediately helpful
support and the
pitch-line display as
useful for noticing
small differences.

In Block C,
questions were less
accurate than
statements  overall
(48.0% vs. 52.2%);
Tone 2 showed the
largest disruption (A
= 0.086). Learners

also reported
questions were
harder.

Learners described

the pitch-line display
mainly as helping
them notice
differences “see
more clearly”) rather
than as “fun”; the
micro-teaching
check showed higher
accuracy (0.677) on
a short contrast-
focused set.
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Table 6 above summarises these common points and aligns them with the quantitative patterns
observed in the routine. Taken together, the check-ins provide descriptive alignment with the
classroom snapshot: Tone 3 showed the highest and most stable accuracy across tasks, while
Tone 2 showed the clearest cross-format and question-related vulnerability. Learner reports
suggest that the pitch-line display functioned primarily as an attention re-orientation tool, with
gesture serving as the most immediate scaffold in real time.

Interpretation boundaries for a practice-based report

Because the routine was embedded in instruction and implemented as a fixed classroom
sequence, the evidence in this section is reported as descriptive classroom patterns. Immediate
post-teaching shifts reflect time-local performance and are not treated as durable learning
effects. Accordingly, interpretation is framed with cautious language (e.g., was followed by, is
consistent with, may indicate). Stronger causal claims are reserved for future designs that
include delayed checks and systematic comparisons of scaffolding conditions. The statement—
question comparison is also structurally constrained by the use of ma (and the resulting
positional context), so question-related drops are interpreted as classroom vulnerability under
question framing rather than as a controlled prosody contrast.

Reflection and Teaching Takeaways

Tone 3 as a usable “reference point” in an emerging system

In this routine, Tone 3 showed the highest and most stable identification across Blocks A—C
and remained the most reliable tone when formats changed. This suggests that Tone 3 may
settle earlier as a usable reference point in an emerging classroom listening system, rather than
reflecting a general “difficulty ranking.”

(1) What the pattern suggests (cautious mechanism).

Tone 3 stayed the most stable category across formats in this routine. This is consistent with a
structured-perception view, where early tone learning does not develop as a uniform “difficulty
ranking,” but as an uneven system with one or two categories settling earlier than others (Hao,
2012; Schertz & Clare, 2020). In this dataset, Tone 3 may function as a practical reference
point that learners can rely on when task demands change and cue competition increases
(Chandrasekaran et al., 2016; Qin et al., 2024). This interpretation describes a classroom pattern
rather than a fixed rule.

(2) What the teacher can do next week (actionable moves).

Use Tone 3 as the lesson “calibration key.” Start each practice cycle with a short Tone 3 reset
(2-3 minutes). Keep the teacher cue language stable: “Find the low dip, then the turn.” Then
run contrast work that keeps Tone 3 in the pair (first T2-T3, later T3—T1 or T3-T4). When
learners revert to “long/short” or “loud/soft,” interrupt early and redirect attention back to
contour shape. The goal is not more explanation. The goal is consistent cue selection.

(3) What material to reuse (Appendix/slide/task pointers).

Reuse the Tone 3 contour slide in Appendix 4 as the fixed visual reference. Keep the same
layout each week to reduce cognitive load. For practice, reuse the Block A/B syllable items
and Block C sentence frames in Appendix 1, with the same answer-sheet format in Appendix
2. This makes weekly comparisons interpretable and keeps changes attributable to learning
rather than new materials.
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Tone 2 as the “fragile” category under cue competition

(1) What the pattern suggests (cautious mechanism).

Tone 2 showed the clearest instability, especially under sentence framing and in yes/no
questions. This is compatible with cue competition: learners may not prioritise pitch early, and
a rising category can be especially vulnerable when other rises in the signal carry strong
pragmatic meaning (Braun & Johnson, 2011; Chandrasekaran et al., 2016; Schertz & Clare,
2020). In an Arabic-speaking environment, familiar question intonation patterns may further
pull attention toward sentence meaning rather than lexical pitch cues (Almalki & Morrill, 2016;
Chahal & Hellmuth, 2014; Hellmuth, 2016; Rifaat, 2021; Xu, 2013). This should be read as
context-sensitive vulnerability, not as “Tone 2 is always the hardest.”

(2) What the teacher can do next week (actionable moves).

Treat Tone 2 as a high-risk target and teach it with “protected practice” before “controlled
stress tests.” First, do short T2—T3 contrasts with a single fixed cue reminder (“Listen for the
rise start”). Next, move into short statement sentences where the target syllable is clearly
identifiable. Only then introduce a small set of question items as a planned challenge. Before
the question set, give a one-line warning cue: “Question meaning is not your answer. Tone is
your answer.” If the class collapses, do not extend the question set. Reset with one contrast
item, then return to two question items and stop.

(3) What material to reuse (Appendix/slide/task pointers).

Reuse the statement and yes/no question frames in Appendix 1 as your built-in “stress test” set.
Keep the same response format from Appendix 2 so learners focus on listening rather than task
rules. If you want fast diagnostic feedback, reuse two short prompts from Appendix 3 (what
cue they used; whether questions felt harder) as a one-minute exit check with a small sample.

Micro-teaching as short-term cue focusing, not “general improvement”

(1) What the pattern suggests (cautious mechanism).

The post-episode Micro-test M showed a contrast-specific spike, while overall accuracy across
Blocks A-C stayed largely flat. This pattern is consistent with the idea that a brief scaffold can
redirect attention in the short term, especially when the task is narrow and immediately follows
instruction (Hardison, 2004; Baills et al., 2019; Chun & Jiang, 2025). It does not, by itself,
support a claim of durable or general improvement. In this report, the Micro-test M is treated
as a time-local indicator of attention orientation rather than evidence of durable learning.

(2) What the teacher can do next week (actionable moves).

Keep the micro-teaching short and scripted. Limit it to two cues only: Tone 2 rise onset, and
Tone 3 dip/turning point. Use the same gesture and the same visual each time. Then use a two-
check routine: an immediate contrast check (like Micro-test M) and a delayed mini-check (4—
6 items) later that day or in the next lesson. The delayed check is the smallest upgrade that
prevents over-interpreting immediate spikes. Do not add more talk. Add one delayed
checkpoint.

(3) What material to reuse (Appendix/slide/task pointers).

Reuse the contour visual in Appendix 4 as the core teaching scaffold and keep its design stable.
Reuse the Micro-test M format from Appendix 2 for the immediate check. If you add a delayed
mini-check, keep the same format and note the timing briefly in a small implementation note
(main text or appendix), so readers do not confuse timing with a controlled classroom sequence.
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Why a flat overall score can still be instructionally meaningful

(1) What the pattern suggests (cautious mechanism).

Overall accuracy staying near the same level does not mean the routine “did nothing.” In
classroom settings, a single global score can hide uneven category stability and selective
breakdown points under different contexts. A structured view predicts that what matters is not
only “how accurate,” but “which categories remain stable when cues compete”
(Chandrasekaran et al., 2016; Schertz & Clare, 2020). Sentence framing can introduce
additional prosodic cues, and learners may prioritise these cues differently depending on
experience and task demands (Gussenhoven, 2004; Xu, 2013). The practical value of the
routine is therefore diagnostic: it identifies where the system is robust and where it is vulnerable.

(2) What the teacher can do next week (actionable moves).

Shift the classroom question from “Did students improve overall?” to “Where does
performance break?” Use a simple planning rule: maintain Tone 3 with short reinforcement,
but allocate most practice time to Tone 2 across multiple contexts (isolated — statements —
questions). Keep sentence practice early, not late, but keep it small and controlled. Plan for one
predictable breakdown point (questions) and one recovery step (contrast reset). This gives you
a repeatable weekly cycle rather than a one-off activity.

(3) What material to reuse (Appendix/slide/task pointers).

Keep Table 2/Figure 1 as background context, but let tone-level and context-level materials
drive decisions. Reuse the same item families in Appendix 1 and the same answer sheet in
Appendix 2 to preserve comparability across weeks. This allows you to track “stability vs
vulnerability” without constantly redesigning tasks.

A dual scaffold principle: gesture for immediacy, pitch-line display for precision

(1) What the pattern suggests (cautious mechanism).

Learner reports suggest a consistent division of labour between scaffolds. Gesture was often
described as the most immediate support during listening, while the pitch-line display was
described as helpful for seeing small differences and building a clearer contour image. This
aligns with pronunciation pedagogy work showing that visual support can externalise pitch
movement and make cue focus more explicit, while embodied cues can guide attention in real
time (Hardison, 2004; Baills et al., 2019; Chun & Jiang, 2025). The evidence supports an
alignment between scaffold roles and observed vulnerability patterns, not a claim that one
scaffold “caused” gains.

(2) What the teacher can do next week (actionable moves).

Make scaffold roles explicit and consistent. Use gesture as a three-second pre-listening cue
before each set (“Now listen for the rise start / the turning point”). Use the pitch-line display
only in short explanation windows (3045 seconds) after a set, and explain one cue difference
only. Avoid turning the visual into a decorative feature. If students treat the line as “the answer,”
correct it immediately: “The line helps you listen. The sound is the answer.” Keep the routine
tight and repeatable.

(3) What material to reuse (Appendix/slide/task pointers).

Reuse the same contour visual in Appendix 4 with identical labels and arrows each time. Do
not redesign it weekly. Use Appendix 3 prompts periodically (not every time) to check whether
learners understood what the scaffold was for (what they listened for; which support helped
and why). This keeps your reflective claims grounded.
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Responsible classroom claims and a practical “evidence upgrade” plan

(1) What the pattern suggests (cautious mechanism).

Because the routine is embedded in normal teaching time and follows a fixed sequence, the
strongest defensible claims are descriptive: stability differences across tones, and context-
sensitive vulnerability in questions. Immediate post-episode changes are best treated as short-
term attention effects unless supported by delayed checks or counterbalanced sequencing. Your
statement—question screening reduces obvious non-FO confounds, but it does not turn the block
into a controlled intonation manipulation. This framing protects the credibility of a practice-
oriented report.

(2) What the teacher can do next week (actionable moves).

Choose one minimal upgrade. Either add a delayed mini-check (same contrast, 4-6 items), or
balance within-block order for statement vs question items using two versions of the playback
sequence. Do not add both at once if classroom time is tight. The goal is not “more data.” The
goal is one small design choice that strengthens interpretability while keeping the activity
teachable.

(3) What material to reuse (Appendix/slide/task pointers).

For delayed checks, reuse the Micro-test format from Appendix 2 and keep the same contrast
targets. For order balancing, reuse the same sentences in Appendix 1 and only change the
sequence. If you report the upgrade, add a short implementation note (one paragraph or a small
appendix note) describing what changed and why, without framing it as a classroom sequence.

A classroom mechanism chain you can act on

(1) What the pattern suggests (cautious mechanism).

Taken together, the routine supports a coherent, practice-facing chain: learners tend to over-
weight non-pitch cues early; brief explicit scaffolding can redirect attention to pitch movement;
Tone 3 remains comparatively stable and can serve as a reference; Tone 2 is more vulnerable,
especially in questions where rising cues may compete for attention (Chandrasekaran et al.,
2016; Schertz & Clare, 2020; Braun & Johnson, 2011; Xu, 2013; Almalki & Morrill, 2016).
This chain is presented as “consistent with” the observed pattern, not as a causal model verified
by manipulation.

(2) What the teacher can do next week (actionable moves).

Convert the chain into a 20-minute weekly cycle that you can repeat:

Anchor (Tone 3 reset, 2-3 minutes).

Contrast (T2-T3, 6 minutes).

Stress test (short question set, 6 minutes).

Recover (one contrast item + two question items, 3—4 minutes).

Exit check (two students say what cue they listened for, 1 minute).
This keeps your practice systematic, and it directly targets the vulnerability point revealed by
the routine.

(3) What material to reuse (Appendix/slide/task pointers).

Use Appendix 4 as the fixed scaffold for the cue reminders. Use Appendix 1 for the items and
sentence frames, and Appendix 2 for response consistency. Use Appendix 3 sparingly for quick
learner-voice checks that support your reflective interpretation. In reporting, keep the Micro-
test M evidence (Table 5/Figure 4) clearly labelled as immediate and contrast-specific, and
keep the question vulnerability evidence (Table 4/Figure 3) as the main “classroom stress test”
indicator. The wider value of the Saudi case is not that it is unique, but that it highlights what
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teachers often face when a programme is still building its core routines. When resources are
limited and class time is tight, teachers need evidence that is “good enough to guide the next
lesson.” The routine in this paper is designed for that purpose: it turns tone listening into a
repeated classroom cycle, so materials, pacing, and emphasis can be adjusted week by week.
In this sense, the contribution is a curriculum-friendly workflow rather than a one-off
intervention.

Limitations and Next Steps (practice-oriented)

Fixed classroom sequence and short-term carryover

(1) Limitation (what this routine cannot rule out).

This routine followed a fixed teaching sequence, which is practical for classroom use, but it
limits causal interpretation. Later performance may reflect carryover from earlier exposure,
short-term practice, pacing effects, or fatigue. Accordingly, block-to-block differences are
reported as patterns observed within a realistic teaching flow rather than as clean causal effects.

(2) Next steps (what a teacher can do).

Keep the same lesson structure, but add one low-cost control. Use “two versions” rather than
redesigning tasks:

Prepare Version A and Version B of the playback order for the later block(s).

Alternate versions across classes or across weeks (A this week, B next week).

If you only have one class, alternate by groups/rows (left side A, right side B) while keeping
the items identical. This reduces the chance that a single fixed order produces a misleading
peak or drop.

Micro-test M as an attention check, not a durable learning outcome

(1) Limitation (what the Micro-test M can and cannot show).

Micro-test M was intentionally small and narrow. It contained only four items and restricted
responses to Tone 2 vs. Tone 3. It also occurred immediately after the micro-teaching episode.
These features make it a useful classroom attention check, but they limit generalisation. A
higher score is best treated as a time-local indicator of attention orientation after cue focusing
rather than as durable improvement or broad tone learning (Hardison, 2004; Baills et al., 2019;
Chun & Jiang, 2025).

(2) Next steps (what a teacher can do).

Add one delayed checkpoint without increasing workload:

Keep the immediate Micro-test M unchanged (4 items).

Add a delayed mini-check (46 items) either at the end of the lesson or at the start of the next
lesson.

Keep the contrast and response format identical, so the only “new” factor is time.
This single step upgrades your interpretation from “immediate responsiveness” to “persistence
across time,” while staying classroom-feasible.

Statement—question comparison is not a clean intonation manipulation (ma and position
effects)

(1) Limitation (risk valve: ma structure + positional shifts).

The statement—question contrast should not be treated as a clean manipulation of intonation.
Yes/no questions were formed with the particle ma, which changes sentence structure and can
shift the target syllable away from utterance-final position. These structural and positional
differences may interact with interrogative prosody. In addition, ma may affect the tonal
realization of the preceding syllable through coarticulation and boundary-position effects. For
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Tone 3 in particular, this can create variation between a fuller dip and a reduced “half T3”
realization, which means the statement—question contrast may reflect tone-phonetic changes as
well as sentence-level question framing. Although statement—question pairs were screened to
be comparable in duration, speech rate, and mean intensity, FO contours were not
experimentally manipulated. Accordingly, statement—question patterns are interpreted as
context-sensitive vulnerability under question framing, compatible with cue competition
accounts, rather than as a clean causal effect of intonation (Chandrasekaran et al., 2016; Schertz
& Clare, 2020; Xu, 2013; Gussenhoven, 2004; Almalki & Morrill, 2016; Chahal & Hellmuth,
2014; Hellmuth, 2016; Rifaat, 2021).

(2) Next steps (what a teacher can do).

Strengthen comparability while keeping the material teachable:

Keep sentence length constant across statement and question items.

Keep target-syllable position as constant as possible (same slot in the sentence frame).
Consider adding a small alternative question set (e.g., A-not-A) so you can observe question
framing without relying only on ma.

Continue to treat questions as a classroom “stress test,” but avoid language implying a clean
intonation manipulation. Because ma questions differ structurally and positionally from
statements and FO was not experimentally manipulated, statement—question patterns are
interpreted as context-sensitive vulnerability rather than a clean causal effect of intonation.

Non-manipulated FO and classroom-realistic stimuli

(1) Limitation (risk valve: natural recordings, no resynthesis).

This teaching note did not manipulate FO contours experimentally. Stimuli were classroom-
oriented recordings designed for teaching clarity, not acoustically resynthesised materials. As
a result, differences across blocks may reflect multiple co-varying properties in natural speech
(even when general recording conditions are kept consistent). Accordingly, evidence is
interpreted as classroom-aligned patterns consistent with cue competition and cue focusing, not
as definitive causal effects of pitch manipulation.

(2)Next steps (what a teacher can do).

Adopt a “matched-token” approach that remains realistic:

Record a small core set twice in the same session (normal vs. clearer pitch), keeping speaking
rate steady.

Reuse the exact same tokens across weeks.

Keep the teaching interpretation consistent: treat clearer-pitch tokens as scaffolding for
calibration, not as a treatment intended to produce lasting  gains.
This improves comparability without requiring lab resynthesis. Because FO contours were not
experimentally manipulated, evidence is interpreted as classroom-aligned patterns consistent
with cue competition and cue focusing, not as definitive causal effects of pitch manipulation.

Order effects inside Block C and within-block mixing of sentence types

(1) Limitation (risk valve: within-block order and mixing).

Statement and question items were embedded within the same block. Even when items are
screened and matched on non-FO dimensions, embedding two sentence types in a single block
can partially confound sentence type with within-block order, attentional drift, or short-term
adaptation. Therefore, sentence-type differences are treated as robust classroom signals only
when they align with other indicators and learner reports, and they are reported with cautious
language. Accordingly, results are interpreted as context-sensitive vulnerability rather than a
clean sentence-type effect.
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(2)Next steps (what a teacher can do).

Use one of these minimal, realistic fixes:

Split Block C into two short mini-blocks (statements only; questions only) with a one-line reset
cue between them.

Counterbalance the order of these mini-blocks across classes/weeks (statements—questions vs.
questions—statements).

If you must keep them mixed, rotate the internal order each week and log the order in a brief
implementation note.

These steps directly reduce the “sentence type vs. order” ambiguity without changing the
teaching aim. Because statement and question items were embedded within the same block,
sentence-type patterns may partially reflect within-block order or attentional drift; accordingly,
results are interpreted as context-sensitive vulnerability rather than a clean sentence-type effect.

Limited item set, narrow lexical coverage, and local generalisation

(1) Limitation (scope boundaries).

This routine relied on a restricted set of syllables and sentence frames in one local teaching
context. This makes it usable as a diagnostic package, but it limits generalisation to broader
vocabulary, other proficiency levels, or other L1 backgrounds. The most defensible
contribution is therefore a classroom diagnostic profile of stability and vulnerability patterns
under a specific routine rather than broad claims about tone learning in general (Hao, 2012;
Schertz & Clare, 2020).

(2)Next steps (what a teacher can do).

Expand in a controlled way using a “core + extension” plan:

Keep a small core set constant each week (for tracking).

Add one extension set (new syllables or new frames) to probe transfer.

Change only one dimension at a time (syllable variety OR sentence complexity OR question
type), not all at once.

This preserves interpretability while increasing classroom relevance. Given the restricted item
set and local context, findings are presented as a classroom diagnostic profile of stability and
vulnerability patterns rather than as broad generalisations.

Measurement boundaries in a normal classroom routine

(1) Limitation (what was not captured).

As a practice-oriented inquiry embedded in normal teaching time, this routine prioritised
feasibility over comprehensive measurement. It did not include long delayed post-tests, and it
did not attempt to isolate individual scaffold components as separate treatments. Brief
interviews provide learner-aligned interpretation support, but they do not substitute for
controlled longitudinal evidence. Accordingly, reporting focuses on descriptive alignment
across indicators (performance patterns, disruption indices, learner reports) to support plausible
classroom interpretations, not strong causal claims or long-term learning effects.

(2)Next steps (what a teacher can do).

Choose one low-burden add-on that strengthens your “next steps” logic without turning the
class into a study lab:

Add a delayed mini-check (per 5.2).

Add a short transfer check using the extension set (per 5.6).
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Add a quick production spot-check (unrecorded, pair work) with a simple teacher rubric
(accurate / unclear / wrong) to link listening patterns to classroom speaking.
Any one of these upgrades makes your reflection more actionable and your claims more
credible. This practice-oriented routine supports descriptive classroom patterns and plausible
mechanism interpretations, but it is not designed to establish strong causal claims or long-term
learning effects.

A minimal upgrade menu for future cycles (choose one per cycle)

To keep the routine teachable while strengthening interpretability, future cycles can adopt one
upgrade at a time:

Delayed mini-check (4—6 items, next lesson) to test persistence beyond immediate cue focusing.
Order balancing (two versions of Block C) to reduce within-block order confounds
Question-type tightening (add a small A-not-A set) to reduce ma-related structural/positional
differences.

Matched-token core set (same tokens reused across weeks) to increase comparability without
resynthesis.

Core + extension sets to track both stability and transfer with minimal extra time.

Conclusion

What the routine revealed in a teachable sequence

This teaching note frames early tone listening as a classroom system rather than a fixed tone-
by-tone difficulty list. In this dataset, Tone 3 stayed the most stable across formats, while Tone
2 showed the clearest vulnerability, especially under yes/no question framing. The Micro-test
M spike is best read as a time-local shift in attention after cueing, not as evidence of durable
improvement.

For teaching, the main value of the routine is diagnostic. It helps a teacher locate where
listening breaks, not only whether a global score goes up or down. In this dataset, the
predictable break point is Tone 2 in question contexts, and the predictable stabiliser is Tone 3
across formats. Learner reports aligned with this pattern by showing early reliance on non-pitch
cues, strong perceived value of gesture, and perceived difficulty in questions.

Because the routine was embedded in normal instruction and followed a fixed sequence, the
claims remain practice-facing and cautious. The evidence is presented as descriptive classroom
patterns that are consistent with cue competition and cue focusing accounts, not as controlled
causal effects.

A practical teaching takeaway: “anchor—contrast-stress test-recover”

In practical terms, this routine can run as a simple weekly cycle without redesigning the course:
Anchor: a short Tone 3 reset to stabilise cue selection.

Contrast: a narrow T2-T3 contrast set with one fixed cue reminder.

Stress test: a small question set used intentionally, not postponed to “later.”

Recover: a quick reset item to prevent drift back to non-pitch cues.

This cycle does not aim to “prove” improvement in one lesson. It aims to reduce predictable
breakdown points and to make cue focus repeatable. The Micro-test M functions as an
immediate confirmation that learners noticed the intended contrast at that time. The more
meaningful teaching evidence comes from whether the same cue focus survives later in
sentences and in questions.
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In short, the routine is not a replacement for a full assessment. It is a compact classroom tool
for attention guidance, diagnosis, and targeted practice planning.

What to reuse (a ready-to-run classroom package)

This teaching note includes a small set of materials that can be reused with minimal preparation.
Appendix 1 provides the item scripts and keys. Appendix 2 provides the answer sheet and the
Micro-test M format. Appendix 3 provides brief check-in prompts for teacher notes. Appendix
4 provides an example pitch-line visual used for short, explicit cue reminders.

For classroom decision-making, the tables and figures serve three practical purposes: (1) to
show which tones stayed more reliable across formats, (2) to show where sentence questions
increased difficulty, and (3) to show whether a brief cue reminder “landed” immediately on a
narrow contrast check. Reusing the same item families and the same visual labels across weeks
helps keep the routine comparable without turning it into a research design.

Next steps that keep the work classroom-feasible

A practice-oriented report gains credibility when it shows one small improvement path without
becoming a classroom sequence. The most feasible next step is to add one minimal upgrade
per cycle:

» a delayed mini-check (to test persistence).

» order balancing in Block C (to reduce within-block order effects).

« a small alternative question set (to reduce ma-related structural/positional confounds).

» a matched-token core set reused across weeks (to strengthen comparability).

These upgrades preserve the central advantage of the routine: it remains teachable, quick to
run, and directly linked to lesson planning. At the same time, they strengthen how confidently
teachers can interpret the patterns they see. While the materials were developed in a Saudi
Arabic-speaking classroom, the design logic is broadly applicable. Any setting where sentence-
level rises are salient, and where programmes are still building stable teaching routines, can
adapt this “check—teach—check” approach to support tone listening within normal lessons.
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Appendices

Appendix 1. Classroom task materials (item script and answer key)

This appendix provides the full listening item scripts and the corresponding answer key for
Blocks A-C. It is included to improve transparency and make replication possible for the
classroom-based tone perception tasks.

Al.1. Listening Item Script (Blocks A-C)

Block A: Natural isolated-syllable items (16 items)

na(3)\
mi(1)\ba(4)\ma(2)\na(1)\mi(3)\ba(2)\ma(4)\mi(2)\na(4)\ma(1)\ba(3)\mi(4)\ma(3)\ba(1)\na(2)
Block B: Exaggerated-FO isolated-syllable items (16 items)
ba(3)\ma(1)\na(4)\mi(2)\mi(4)\ba(1)\ma(4)\na(2)\mi(3)\ma(2)\ba(4)\na(3)\mi(1)\ma(3)\ba(2)\
na(1)

Block C: Sentence-level items (16 items; statements and questions)

statements questions
X2 mi. XA mag?
XEME XA bas?
X ba IX & ni 14?2
X2 na. X /& mi g ?
XE ma X mig?
X & ni. X & ba g ?
X /& ma. XA mang ?
X J& ba. X & na g ?

Al.2. Classroom Task Flow (Brief)
Block A — Micro-teaching (pitch-line display + gesture) — Micro-test M (4 items) — Block
B — Block C

Appendix 2. Learner answer sheet (blank version)

This appendix includes the blank answer sheet used during the classroom listening tasks. It
shows the exact response format provided to learners across Blocks A—C and the Micro-test
items.

B1. Answer Sheet for Blocks A—-C and Micro-test M (4 items)

Block A Answer Sheet

HYTE MBS, AR, EVRACONIERRE I (TUT2/T3/T4) L4T V.

Lipeal dapall (sle (V) Lodle g iy Jlsen IS Sty (iigeall alalill (o) £ Laiead | pasd (TVT2/T3/TA) Ll iias o3

aaanall

Z
o
—
[EN
—
N
—
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—
IS

o(vN|oloslw[ Nk
OoiooooOo|o
Ooigooo|o|o
Oooigoooio| o
Oooigoooio| o
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9 (] (| O |
10 (] (] O |
11 (] (] O |
12 (] (] O |
13 (] (] O |
14 (] (] O |
15 O (] O O
16 O (| O O

Micro-test M Answer Sheet (4 items)
RS ST, ERANIESR AR BT v (4R, 0L T2/T3)
o Ll adiad 3l Laaill gl (V) Lodle gy Aol Lgnll abalill (Jf ¢ Liies¥l gy

No T2 T3
1 O O
2 O O
3 O O
4 O O

Block B Answer Sheet
SR E IR (T2 FHEHE; T3MAEM) , ki, 3 V.

Tameall Lasl] e (V) Todle gy« (crpm bl S it i) il sl lblill ] £ L] g

No T1 T2 T3 T4
1 ([ (] O O
2 ([ (] O O
3 U O O O
4 U O O O
5 U O O O
6 U (| O O
7 U (| O O
8 U (| O O
9 O (] O O
10 O (] O O
11 O O O O
12 O O O O
13 O (] O O
14 O O O O
15 O (] O |
16 O (] O |
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Block C Answer Sheet
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Appendix 3. Post-task learner check-in prompts (teacher notes)

This appendix provides the interview questions used to elicit learners’ self-reported cue focus
(e.g., duration, loudness, pitch movement), perceptions of statement vs question difficulty, and
perceived usefulness of teacher gestures and the pitch-line display.

Student Interview Questions (English prompts)

Part A. How you listen to tones

Q1. When you listen to Chinese tones, what do you listen to most?

Do you listen to:

high or down sound?

long or short sound?

loud or soft sound?

or other things?

Q2. Which one helps you more?

The teacher’s hand gestures?

The example words?

Or the pitch line on the screen?

Q3. Why?

Is it easy to see?

Easy to understand?

Or easy to remember?

Part B. Sentences
Q4. Which is harder for you?
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A normal sentence?

Or a question

Q5. When the sound goes high at the end,
is it harder to hear the tone?

Part C. How you try to listen better

Q6. Next time, what will you listen to first?

High or low sound?

Long or short sound?

Loud or soft sound?

Q7. If there is no line on the screen, is it easier or harder for you?

Appendix 4. Example Visual Support Used in Micro-teaching

This appendix provides an example of the pitch-line visual support used in the micro-teaching
segment to highlight key contrastive cues for Tone 2 and Tone 3. It also includes (4.1) slide
design principles and (4.2) a timed 8-minute teaching script for direct classroom reuse.

Transparency note on display-level enhancement (visuals only).

In this teaching note, display-level enhancement (sometimes described as “Al-enhanced”
visuals) refers only to refinement of Praat-derived pitch-line visuals for classroom readability
(e.g., smoothing/clean-up and adding simple labels or arrows). This refinement was applied
only to the static contour images shown during teacher explanation. It did not alter the audio
stimuli, generate learner-specific feedback, provide automated scoring, or feed into any
statistical analysis. Accordingly, the visuals are included as teaching materials for transparency,
and all quantitative results are based on learners’ task responses within the classroom sequence
rather than on the visual refinement itself.

4.1. Pitch-line visual design principles (for classroom projection)

(1) One contrast per slide. Show only Tone 2 vs Tone 3 on one screen.

(2) Fixed layout. Keep the same axis range and slide format across lessons.

(3) One cue label only. Mark the key cue (e.g., rise start for Tone 2; low dip/turn for Tone 3).
(4) Simple direction cue. Use one arrow to indicate movement; avoid extra annotations.

(5) Readability first. Large line, large text, clean background for whole-class viewing.

(6) Sound first, visual second. Keep the pitch-line display hidden during listening; show it
briefly only when explaining.

4.2. 8-minute micro-teaching script (condensed: gesture + pitch-line display)

(1) 0:00-0:40 Set the listening target

“Today we listen for pitch movement.”

“The sound is the answer. The line only helps you listen.”

(2) 0:40-1:30 Gesture cue (Tone 2 vs Tone 3)

Tone 2: “Rise starts early.” (rising hand gesture)

Tone 3: “Down, then turn.” (dip + turn gesture)

(3) 1:30-5:10 Sound first, then pitch-line display (Tone 2 — Tone 3)

“Listen first. Then we check the line: rise start (Tone 2) vs turning point (Tone 3).”
“Your job is to catch the cue in the sound, not to ‘read the picture’.”
(4) 5:10-8:00 Fast contrast and transition to the Micro-test M
“Now only two choices: Tone 2 or Tone 3.”

“In sentences, still listen for rise start vs turn.”
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Figure D1. Example pitch-line visual used in the cue reminder (Tone 2 vs Tone 3).

rise onset T2

N

T2 T3
o J IOWM T3

Rising Dip-then-rise 7\ K peak alignment

Note. The visual highlights the rise onset for Tone 2 and the low dip/turning point for Tone 3
to guide attention to contour shape and category-relevant cue differences.
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