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Dance Training and the Misalignment Cost in Spatial Perspective-Taking

1. THEORETICAL BACKGROUND 2. PARTICIPANTS

▪ 1-2 sessions/week (60-90 minutes).

▪ Increasing choreographic complexity, developing balance, coordination, 

and spatial awareness.

▪ Real-life, non-laboratory training context. 

3. DANCE INTERVENTION

5. STATISTICAL ANALYSIS

DESIGN

Mixed Factorial Design. 

▪ 3 (Groups: experienced, novices, controls) x 2 (Time: T1, T2) x 3  

(Viewpoint: aligned perspective - AP, moderate misalignment - MM, high 

misalignment - HM) x 2 (Advance Information: advance-target - AT, 

advance-view - AV) x 2 (Gender: female, male).

▪ Group → between-subjects factor, Baseline Group: Novices

▪ Time, Viewpoint, and Advance Information → within subject factors.

▪ Gender → covariate of no interest

DEPENDENT VARIABLES 

▪ Accuracy (ACC) & Response time (RT)

STATISTICAL ANALYSIS

▪ R-Studio: Linear mixed-effects models (lme4) & ANOVA

4. EXPERIMENTAL TASK

MISALIGNMENT LEVELS 

TASK - Adapted from Sohn & Carlson (2003). Is the red dot on the left or right of the green dot? 

▪ 4 blocks of 60 trials presented in a randomized order = 120 trials for advance-view + 120 trials for advance-target, 

▪ Participants imagined sitting at a cued viewpoint → Judged the left/right position of the target → Advance Information: Advance-view (viewpoint first) & Advance-target (target first)

Physical Location 

6. RESULTS

RQ1. Did groups differ in their T1 SPT across misalignment and cueing conditions? 

Means ± SEs

▪ Spatial perspective-taking 

(SPT) is one’s ability to imagine 

and mentally estimate a new 

perspective other than the one 

occupied by the physical self [1].

▪ SPT is essential for everyday 

navigation and coordination, 

e.g., when driving, giving 

directions, playing sports, 

teaching in a classroom, or 

collaborating on a task [2].
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7. DISCUSSION 

MAIN FINDINGS

▪ Extensive dance experience did not lead to superior SPT  → Transfer from 

motor expertise may depend on the embodiment demands of the task.

▪ Self-selection effect. Novices outperformed controls at T1 → Individuals 

who choose to engage in dance may already possess stronger spatial 

abilities.

Misalignment & Cue Effects Replicated 

Across all groups:

 ↑ Misalignment → ↑ Cognitive Cost

 Advance viewpoint cues → ↓ realignment cost.

→ Confirms robustness of the paradigm [see 3]

THEORETICAL IMPLICATIONS

▪ Motor expertise may not enhance purely imagined spatial transformations.

▪ Rather than static computer-based SPT tasks, embodied training may 

transfer more strongly to:

1. Sensorimotor tasks

2. Whole-body rotation tasks

FUTURE DIRECTIONS

▪ Test embodied rotation tasks.

▪ Include motion-based SPT paradigms.

▪ Examine pre-existing spatial traits longitudinally.
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▪ 121 participants recruited, 

ages 18-56, with no 

neurological or psychiatric 

conditions.

▪ Group 1. > 10 years (avg) of Latin dance experience (38 experienced 

dancers). 

▪ Groups 2 & 3. No prior formal dance experience (29 novices and 54 

controls). 

▪ All participants provided written informed consent under a protocol 

approved by the Cyprus National Bioethics Committee

(ΕΕΒΚ/ΕΠ/2018/55) and were compensated for their participation.
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▪ Misalignment ↑ → Cognitive 

cost ↑ [3].

▪ Advance viewpoint cue →

misalignment cost ↓ [3].

▪ Movement experts typically 

outperform non-experts on 

different spatial tasks as they 

transfer domain-specific skills to 

general cognitive tasks [4].

HYPOTHESIS

▪ Dance experience may lead to 

better SPT across different 

misalignment and cueing 

conditions.
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 ACC ↓ with ↑ Misalignment (p<.001)

 AV > AT (p<.001)

 Novices > Controls (p=.01) and in MM vs. HM (p=.04)

 Experienced vs. Novices (p>.05).
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 Novices > Controls (p=.01) and in MM vs. HM x T1 vs. T2 (p=.02)

 Experienced vs. Novices (p>.05).

 T1 vs. T2 (p>.05)
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 Novices < Controls in AT vs. AV x MM vs. HM (p=.004).

  T1 vs. T2 (p<.001)

 RT ↑ with ↑ Misalignment (p<.001)

 AV < AT (p<.001)

 No group differences (p>.05).
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