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Abstract 11 

This study investigates how cross-linguistic differences in spatial cognition shape Chinese 12 

learners’ acquisition of French as a foreign language in a conflict domain where French 13 

and Mandarin encode the same everyday action – turning a page – in directly opposed 14 

ways. A video-based spatial comprehension and production task in the two languages 15 

was administered to 261 Chinese university students. The results revealed a marked 16 

asymmetry in spatial cognition between the first language (L1) and second language (L2): 17 

while Mandarin-based construals were highly stabilised, learners’ responses in French re- 18 

mained strongly influenced by L1 frames of reference. No significant association was 19 

found between global French proficiency and success in the French spatial tasks, indicat- 20 

ing that higher proficiency does not automatically entail conceptual restructuring in this 21 

domain. Meanwhile, a small to moderate negative correlation between French and Man- 22 

darin scores indicated a subtle L2-to-L1 influence, whereby adopting French-conventional 23 

spatial construals was accompanied by reduced alignment with Mandarin-conventional 24 

patterns. These findings contribute to research on bidirectional cross-linguistic influence 25 

in spatial cognition by documenting L2-to-L1 effects in late, classroom-based learners. 26 

They also point to the need for pedagogical approaches that explicitly target spatial con- 27 

ceptualisation – through contrastive reflection and embodied practice – rather than focus- 28 

ing solely on the formal properties of spatial expressions. 29 

Keywords: spatial cognition; spatial prepositions; bidirectional transfer; French as a for- 30 

eign language; Mandarin Chinese; behavioral task 31 

 32 

1. Introduction 33 

Learning a second or foreign language involves more than acquiring new lexical 34 

items and grammatical forms. As Vygotsky (2012 [1986]) argued, language does not 35 

merely express thought; it also shapes it. The close relationship between language and 36 

cognition is particularly evident in the conceptualisation of space (Talmy, 1985; Levinson, 37 

1996), a domain in which languages differ markedly in their structural, referential and 38 

cultural patterns (Lakoff & Johnson, 1980; Boroditsky, 2001; Lin, 2022; Lum et al., 2022). 39 

In this study, we use the term ‘spatial cognition’ to refer to the mental representation and 40 

processing of spatial relations as they are encoded, accessed and recruited in language 41 
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use. As a result of cross-linguistic differences in spatial language, the same movement 42 

event may be interpreted in radically different ways across languages, depending on how 43 

spatial relations are encoded and construed. 44 

When learners encounter a second language (L2) that implements a system of spatial 45 

reference distinct from that of their first language (L1), they must overcome a dual chal- 46 

lenge: mastering new linguistic forms while also restructuring their underlying mental 47 

representations of space. This tension is visible in processes of nativisation (Narcy- 48 

Combes et al., 2019) – the transfer of entrenched L1 patterns to the L2 – and in the difficulty 49 

of ‘denativising’ these patterns, especially when learning starts relatively late. Yet most 50 

empirical work on spatial cognition in second language acquisition (SLA) has focused on 51 

English (L. Liu & Zhang, 2009; Ji, 2020; Z. Chen, 2021); much less attention has been paid 52 

to the specific effects of learning French, for example for Chinese learners. 53 

Chinese learners of French as a foreign language (FLE) offer a particularly revealing 54 

case. Spatial expressions in French and in Mandarin differ substantially because they draw 55 

on distinct systems of reference (Levinson, 1996; Talmy, 2000). This is especially evident 56 

in the use of the basic localisation terms avant and arrière, which play a central role in 57 

structuring spatial cognition. In most contexts, French avant roughly corresponds to Man- 58 

darin qian and arrière corresponds to hou, as illustrated below: 59 

(1) Tāmen de fángzi zài wǒmen de fángzi qiánmiàn. 60 

‘Their house is in front of ours’. 61 

(2) Háizimen zuò zài chē de hòupái. 62 

‘The children are sitting in the back seat of the car’. 63 

However, a striking inversion occurs for certain specific activities, such as page turn- 64 

ing. In French, tourner la page vers l’avant (lit. ‘turn the page forwards’) describes a move- 65 

ment that in Mandarin is encoded as xiang hou fanye  (lit. ‘turn the page toward the back’), 66 

while tourner la page vers l’arrière (lit. ‘turn the page backwards’)  corresponds to xiang 67 

qian fanye (lit. ‘turn the page toward the front’). In other words, avant aligns with hou and 68 

arrière with qian in this context, revealing an apparent contradiction in how the same 69 

movement is conceptualised in the two languages. This conceptual asymmetry raises a 70 

particular challenge for Chinese learners of French at both the linguistic level, i.e., select- 71 

ing appropriate expressions, and the cognitive level, i.e., adjusting entrenched spatial rep- 72 

resentations. 73 

Chinese learners represent a growing segment of the FLE population, both within 74 

formal education in China (with more than 100,000 learners reported in 2022; Ambassade 75 

de France en Chine, n.d.) and in Chinese communities in France, Canada and other 76 

French-speaking countries and areas (Statistics Canada, n.d.; Rouhban, 2024). Despite this 77 

growth, however, Chinese learners of FLE remain largely under-represented in research 78 

on spatial cognition in FLE. This is unfortunate, as their linguistic profile could provide 79 

valuable insights for French language pedagogy and for supporting cognitive adaptation 80 

in multilingual settings. 81 

In view of these gaps, the present study examines the interaction between French and 82 

Mandarin systems of spatial cognition among Chinese learners of FLE in a university con- 83 

text. Using an experimental design centred on a page-turning task, we analyse learners’ 84 

performance in the comprehension and production of spatial expressions involving avant 85 

and arrière, qian and hou in both languages, to evaluate how conceptual divergences im- 86 

pact language learning. We then discuss the implications of our findings for FLE peda- 87 

gogy and for supporting Chinese learners’ cognitive adaptation in multilingual environ- 88 

ments. 89 

 90 
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2. Literature Review 92 

2.1. Spatial cognition and its linguistic encoding 93 

Early discussions of the link between spatial cognition and language can be traced 94 

back to Whorf (2012 [1956]), who, drawing on indigenous languages such as Hopi, argued 95 

that linguistic structures shape speakers’ habitual patterns of spatial thinking. Fillmore’s 96 

(1975) theory of frame semantics further highlights the role of concepts such as agent, 97 

location and goal in the construal of spatial scenes, strengthening the connection between 98 

spatial cognition and language. Subsequent cross-linguistic work (e.g. Bowerman, 1996; 99 

Pederson et al., 1998) has provided converging evidence that differences in spatial frames 100 

of reference are associated with distinct cognitive strategies across languages. 101 

Within the cognitive linguistics tradition, Langacker (1987) introduced the trajector– 102 

landmark model, according to which spatial conceptualisation relies on the distinction 103 

between a focal entity (the trajector) and its spatial background (the landmark). This rela- 104 

tionship, which is deeply rooted in bodily experience, supports the view that spatial cog- 105 

nition is embodied and shaped by patterns of cultural and linguistic interaction rather 106 

than being purely geometric. 107 

These insights were further systematised and extended in Levinson’s (1996, 2003) 108 

work on the linguistic encoding of space, which provides the main theoretical basis for 109 

our experimental design. Levinson distinguished three main frames of reference: an ab- 110 

solute frame, based on fixed coordinates such as cardinal directions; a relative frame, an- 111 

chored in the observer’s viewpoint and expressed through terms such as ‘left’ and ‘right’; 112 

and an intrinsic frame, where spatial relations depend on the inherent properties of the 113 

reference object, such as its canonical front or back. Mandarin speakers often favour an 114 

intrinsic frame in certain spatial contexts, where relations are defined by the characteris- 115 

tics of the objects or actions involved. French, in contrast, relies more heavily on relative 116 

frames based on the observer’s perspective or on relations between objects. This contrast 117 

helps explain why some actions, such as page turning, are described in opposite ways in 118 

French and Mandarin. From an intrinsic Mandarin perspective, turning a page ‘forward’ 119 

(xiang hou fanye) is determined by the movement of the page itself, whereas in French vers 120 

l’avant reflects a relative perspective centred on the user. In our study, this divergence 121 

between intrinsic and relative frames is operationalised through a page-turning task in 122 

the two languages. 123 

In parallel, Talmy (2000) proposed a typology that classifies languages according to 124 

how they encode motion events, distinguishing between verb-framed languages such as 125 

French, in which motion is typically encoded in the verb (e.g. entrer dans la pièce, lit.: enter 126 

(in) the room), satellite-framed languages such as English, where motion is expressed in 127 

satellites (e.g. run into the room), and mixed systems such as Mandarin Chinese, which 128 

combine both strategies. This typology underscores the flexibility of Mandarin in encod- 129 

ing spatial relations (Z. Chen, 2021), in contrast with the more tightly constrained syntactic 130 

patterns of French. 131 

Taken together, the models of Levinson (1996, 2003), Langacker (1987) and Talmy 132 

(2000) offer complementary perspectives on the interface between language and spatial 133 

cognition. Levinson (1996, 2003) and Talmy (2000) emphasised the influence of language 134 

on the structuring of spatial thought, whereas Langacker (1987) adopted a more interac- 135 

tional view, according to which cognition and language shape each other. These studies 136 

converge on the idea that language not only represents a neutral medium for describing 137 

space but actively structures how space is perceived and conceptualised, while leaving 138 

open important questions about how pre-linguistic spatial cognition and linguistic sys- 139 

tems influence each other over time. More recent work on embodied cognition has added 140 

a neurocognitive and developmental dimension to this picture. Gallese and Lakoff (2005), 141 
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for example, showed that linguistic concepts, including those related to spatiality, share 142 

neural substrates with motor circuits, suggesting that language processing is intrinsically 143 

linked to sensorimotor experience. From a developmental perspective, Simms and 144 

Gentner (2019) demonstrated that children use spatial terms to structure their understand- 145 

ing of complex spatial relations, such as orientation and position, and that knowledge of 146 

specific spatial words predicts success in non-verbal spatial reasoning tasks. 147 

2.2. Spatial cognition in second and foreign language learning 148 

Given its strong contextual and cultural dependence, the linguistic encoding of spa- 149 

tial relations has attracted growing attention in research on SLA and foreign language 150 

learning. Cross-linguistic studies have shown that languages differ markedly in how they 151 

structure spatial relations and frames of reference (e.g. Bowerman & Choi, 2001; Coventry 152 

& Guijarro-Fuentes, 2008). The impact of the L1 on L2 learning is frequently described in 153 

terms of conceptual transfer (Odlin, 1989; Slobin, 1996; Jarvis & Pavlenko, 2008; Alonso et 154 

al., 2016; Alhammad, 2023; Phuc et al., 2023), whereby entrenched L1-based construals of 155 

space shape how learners interpret and encode spatial relations in an additional language. 156 

From this perspective, speakers of different languages are seen as construing spatial rela- 157 

tions in systematically different ways, and these entrenched construals shape how learn- 158 

ers encode space in the L2. At the same time, SLA research in other conceptual domains 159 

shows that L2-based routines can also become established in speakers’ cognition. For ex- 160 

ample, Athanasopoulos (2009), Athanasopoulos and Bylund (2013) and Bylund and Ath- 161 

anasopoulos (2014) demonstrated that with increasing L2 experience, bilinguals’ perfor- 162 

mance in non-verbal tasks involving colour categorisation and temporal judgements grad- 163 

ually shifted towards patterns that are typical of the L2, rather than simply preserving L1- 164 

based preferences. These findings suggest that conceptual distinctions acquired in an ad- 165 

ditional language can, under certain conditions, reshape underlying representational hab- 166 

its. 167 

In line with this view, several authors have argued that the L1 of L2 users is not an 168 

isolated, closed system but permeable to the influence of other languages in the speaker’s 169 

repertoire (Langacker, 1987; Cook, 2003; Jarvis, 2007; Jarvis & Pavlenko, 2008). While the 170 

influence of the L1 on the L2 has been extensively documented, however, the reverse effect 171 

– how L2 learning may feed back into cognition and use in the L1 – has received far less 172 

systematic attention (Pavlenko, 2011). Studies of L2-to-L1 influence, although not all fo- 173 

cused exclusively on spatial cognition, have shown that acquiring another language can 174 

modify patterns of conceptualisation in the first language by fostering hybrid ‘thinking- 175 

for-speaking’ modes that draw elements from both languages (Ameel et al., 2009; Park & 176 

Ziegler, 2014) and by modulating how events are mentally represented and remembered 177 

in the L1 (Filipović, 2022). More direct evidence of L2-to-L1 effects in event construal 178 

comes from research on motion expression, which has highlighted the role of factors such 179 

as age of onset, length of residence and L2 proficiency in shaping bilinguals’ L1 perfor- 180 

mance (Bylund, 2009; Brown & Gullberg, 2011). Taken together, these studies indicate that 181 

L2 experience can, under certain conditions, feed back into L1 cognition, even if spatial 182 

cognition is not always the sole focus of analysis. 183 

Nevertheless, two important gaps remain. First, most studies have examined do- 184 

mains in which the L1 and L2 profile events differently (e.g. in terms of endpoint salience 185 

or path segmentation), rather than cases in which the two languages encode the same 186 

spatial movement in opposed ways. Domains in which two languages offer conflicting 187 

construals of the same event – known as ‘conflict domains’ – provide a particularly sensi- 188 

tive testbed for L2-to-L1 influence. In such domains, maintaining two incompatible map- 189 

pings (e.g. avant vs. qian/hou in page turning) requires continuous cognitive control, and 190 

any L2-driven restructuring in the L1 should become especially visible. Second, the vast 191 
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majority of experimental research on spatial cognition in SLA has focused on English or 192 

on interactions between European languages, including work with Chinese learners (Li & 193 

Zhang, 2019; Ji, 2020; Z. Chen, 2021). The specific case of French, which is typologically 194 

distant from Mandarin, has been largely neglected. 195 

To help address these gaps, the present study investigates the interaction between 196 

Mandarin and French systems of spatial cognition among Chinese university students 197 

learning FLE, using page turning as a case study. It addresses the following questions: 198 

1. To what extent is Chinese learners’ mastery of French spatial expressions related 199 

to their proficiency in French? 200 

2. Is there a relationship between learners’ performance in spatial expressions in 201 

Mandarin and in French, and if so, what does this reveal about cross-linguistic 202 

conceptual transfer? 203 

3. Materials and Methods 204 

3.1. Participants 205 

The study drew on a sample of 261 learners of French enrolled in five Chinese uni- 206 

versities located in three key provinces in eastern and central China. The institutions in- 207 

cluded two top-tier national research universities and three specialised universities with 208 

strong foreign language programmes. This diversity allowed us to cover a range of aca- 209 

demic contexts and strengthened the geographical and institutional representativeness of 210 

the sample. 211 

To minimise potential bias linked to institutional profiles, the selection of universities 212 

also took into account the 2025 national ranking of French programmes. Two institutions 213 

were ranked at level A, one at level B+, and one at level B; one had not been formally 214 

evaluated and was therefore considered “unranked” for the purposes of this study. 215 

All of the participants were undergraduate or master’s students and most of them 216 

were between 18 and 24 years old, which corresponds to the typical age range of univer- 217 

sity-level FLE learners in China. With regard to their proficiency in French, 128 partici- 218 

pants had never taken a formal proficiency test, while the others had passed at least one 219 

of the following standardised exams: TFS-4, TFS-8, TCF/TEF and DELF/DALF1. TFS-4 and 220 

TFS-8 are specialist French tests specifically designed to assess the competence of French 221 

majors in mainland China. 222 

On the basis of their test results and self-assessed CEFR level, the students were di- 223 

vided into two proficiency groups: Group A (n = 110), comprising learners at elementary 224 

level (A1–A2), and Group B (n = 151), comprising learners at higher levels (B1–C1). Nota- 225 

bly, the self-reported levels were broadly consistent with participants’ university year and 226 

years of French study as reported in the demographic questionnaire. Table 1 presents the 227 

distribution of the participants by university and proficiency group. 228 

 229 

 230 

 231 

 232 

 233 

 234 

 235 

 
1 TFS-4 and TFS-8 (Test de français standardisé) are specialist proficiency tests for French majors in mainland China, whereas 

TCF/TEF (Test de connaissance du français / Test d’évaluation de français) and DELF/DALF (Diplôme d’études en langue française / 

Diplôme approfondi de langue française) are international standardised French proficiency exams administered under the authority 

of the French Ministry of National Education. 
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Table 1. Participants’ backgrounds  236 

University 

National ranking of 

French programme 

(2025) 

Group A participants 

(A1–A2) 

Group B participants 

(B1–C1) 
Total 

University A Level A 23 40 63 

University B Level A 24 37 61 

University C  Level B+ 19 32 51 

University D Level B 24 28 52 

University E Not ranked 20 14 34 

Total — 110 151 261 

3.2. Materials 237 

Data were collected through an online video-based questionnaire consisting of two 238 

parts. The first part gathered background information on the participants’ gender, age, 239 

first and additional languages, experience of taking French proficiency exams (TFS-4, TFS- 240 

8, TCF/TEF, DELF/DALF), and self-assessed CEFR (Common European Framework of 241 

Reference for Languages) level (A1–C2). These data were used to assign students to the 242 

two proficiency groups and provided a basis for subsequent comparative analyses. 243 

The second part comprised four experimental questions designed to probe the spatial 244 

representations mobilised in a Mandarin–French bilingual context through a familiar and 245 

culturally neutral action: turning a page. Drawing on Levinson’s (2003) work on frames 246 

of reference and Z. Chen’s (2021) research on Mandarin–English spatial encoding, the 247 

tasks were constructed to capture both comprehension and production – that is, the inter- 248 

pretation of an observed action and the selection of an appropriate action to perform. 249 

Each task type was implemented in both languages, with a passive version (inter- 250 

preting a gesture) and an active version (choosing a gesture to perform) in Mandarin and 251 

in French, yielding four conditions in total. Each condition was presented via a short 252 

standardised video clip followed by a multiple-choice question. Using homogeneous vis- 253 

ual stimuli limited contextual variation and ensured the comparability of responses across 254 

languages. To minimise experimenter effects, all instructions were pre-recorded and ad- 255 

ministered in a uniform way. 256 

For the purposes of this article, the original video stimuli are represented schemati- 257 

cally in two line drawings (Figure 1), which illustrate the movements of forward and back- 258 

ward page turning, respectively. Table 2 summarises the four experimental questions, in- 259 

dicating the language, task type and corresponding video clip(s). 260 

 261 
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Figure 1. (a) Schematic representation of the page-turning movement shown in Video 2 ('back- 262 

ward' turn); (b) Schematic representation of the page-turning movement shown in Video 1 ('for- 263 

ward' turn) 264 

Table 2. Overview of the experimental questions 265 

Question Language Task type Stimulus/stimuli 

Q1 Mandarin Comprehension (choice of direction) Video 1  

Q2 Mandarin Production (choice of video) Video 1 vs. Video 2 

Q3 French Comprehension (choice of direction) Video 2 

Q4 French Production (choice of video) Video 1 vs. Video 2 

3.3. Procedure 266 

The questionnaire was first reviewed by experts in FLE and spatial cognition and 267 

piloted with a small group of students to check clarity and reliability. Minor adjustments 268 

were made following the pilot phase. The final version was then administered online over 269 

a two-week period. Invitations to participate were distributed through the five participat- 270 

ing universities. 271 

In addition to the quantitative (questionnaire) approach, semi-structured interviews 272 

were conducted with five students, selected from the top-performing learners in each uni- 273 

versity on the basis of their academic records. The interviews aimed to deepen the inter- 274 

pretation of the quantitative results by exploring how the participants reflected on the 275 

tasks, how they experienced the contrasts between Mandarin and French spatial expres- 276 

sions, and how they reacted after being shown the correct answers. 277 

The research protocol was reviewed and approved by the Ethics Committee of the 278 

authors’ institution. The study followed standard ethical guidelines for research involving 279 

human subjects. The participants received an information sheet outlining the aims and 280 

procedures of the study, and they gave informed consent electronically before taking part. 281 

All data were anonymised at the point of collection and used solely for research purposes. 282 

3.4. Data analysis 283 

Three main variables were defined for the quantitative analyses. The first was French 284 

proficiency group, coded as Group A (value = 1, elementary level) and Group B (value = 285 

2, higher level), based on the combination of self-assessment and standardised test results. 286 

The other two variables captured performance in the spatial cognition tasks. The 287 

Mandarin score reflected the number of correct responses to the two Mandarin questions, 288 

on a scale from 1 to 3 (1 = no correct answers, 2 = one correct answer, 3 = two correct 289 

answers). The French score was defined analogously for the two French questions, using 290 

the same 3-point scale. 291 

The data were analysed with SPSS 19.0 in three steps. First, descriptive statistics were 292 

computed to summarise the participants’ characteristics and overall performance in the 293 

spatial tasks. Second, non-parametric tests were used to examine group differences. 294 

Mann–Whitney U tests assessed differences between the two proficiency groups, and 295 

Kruskal–Wallis tests were used to explore variations in Mandarin scores as a function of 296 

French scores. Third, Spearman rank-order correlations were calculated to examine the 297 

relationships between French proficiency group, Mandarin scores and French scores. 298 

The quantitative results were interpreted with reference to conventional statistical 299 

criteria to evaluate the study’s hypotheses and identify relevant links between the linguis- 300 

tic and cognitive variables under investigation. The interview data were used to provide 301 

additional contextual insight and enrich the interpretation of the quantitative patterns. 302 
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4. Results 303 

4.1. Descriptive statistics 304 

Descriptive analyses revealed a clear contrast between performance in the French 305 

and Mandarin tasks. 306 

For the French questions, most of the participants obtained low scores: 163 learners 307 

scored 1, 59 scored 2, and only 39 achieved the maximum score of 3 (Figure 2). This dis- 308 

tribution indicates that a large proportion of learners did not systematically select the 309 

French-conventional construals in the spatial tasks. 310 

 311 

Figure 2. Bar chart of the number of participants obtaining each score for the French questions 312 

Performance in the Mandarin questions was considerably higher. As shown in Figure 313 

3, 217 participants obtained the maximum score of 3. Overall, these descriptive patterns 314 

point to a marked asymmetry between L1 and L2 performance: while Mandarin spatial 315 

construals appeared to be highly stabilised, the corresponding French patterns were much 316 

less firmly established in this learner population. 317 

 318 

Figure 3. Bar chart of the number of participants obtaining each score for the Mandarin ques- 319 

tions 320 

4.2. Non-parametric group comparisons 321 

To assess whether French proficiency was associated with performance in the spatial 322 

tasks, two Mann–Whitney U tests were conducted to compare the French and Mandarin 323 

scores of Group A (elementary level, A1–A2) and Group B (higher level, B1–C1). For the 324 

French questions, the Mann–Whitney U test yielded a p-value of 0.056; for the Mandarin 325 
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questions, the p-value was 0.915. As both values exceed the conventional α = 0.05 thresh- 326 

old, these tests did not indicate statistically reliable differences between the two profi- 327 

ciency groups in terms of either French or Mandarin performance in the spatial tasks. 328 

To examine whether Mandarin scores varied as a function of French performance, a 329 

Kruskal–Wallis test was then conducted. The participants were grouped into three cate- 330 

gories according to their French scores (1, 2, or 3), and their Mandarin scores were com- 331 

pared across these groups. The results, summarised in Table 3, showed a significant effect 332 

of French score group on Mandarin performance (χ2 = 42.693, p < 0.001). Mean rank values 333 

indicated that learners with higher French scores tended to obtain lower scores in Man- 334 

darin for the spatial tasks, suggesting a systematic relationship between L1 and L2 perfor- 335 

mance in this specific domain. 336 

Table 3. Kruskal–Wallis test: Mandarin scores as a function of French score group 337 

French question score group N Mean rank χ2 df  p-value 

1 163 141.61 

42.693 2 < 0.001 2 59 132.47 

3 39 84.44 

4.3. Spearman correlations 338 

To further explore the relationships between French proficiency and performance in 339 

the spatial tasks, Spearman rank-order correlations were calculated between three varia- 340 

bles: proficiency group (Group A vs. Group B), Mandarin score and French score. 341 

As shown in Table 4, neither the correlation between proficiency group and French 342 

score (rₛ = –0.119, p = 0.055) nor that between proficiency group and Mandarin score (rₛ = 343 

–0.007, p = 0.915) reached statistical significance. In contrast, a small to moderate negative 344 

correlation was observed between the French and Mandarin scores (rₛ = –0.338, p < 0.001). 345 

This pattern indicates that higher performance in the French spatial tasks was associated 346 

with lower performance in the equivalent Mandarin tasks, and vice versa.  347 

Table 4. Spearman correlations between proficiency group, Mandarin score and French score 348 

Variables Coefficient (rₛ)  p-value 

French proficiency level and score for French questions –0.119 0.055 

French proficiency level and score for Mandarin questions –0.007 0.915 

Score for French questions and score for Mandarin questions –0.338 < 0.001 

4.4. Interview findings 349 

The semi-structured interviews provided qualitative insights that aided interpreta- 350 

tion of these quantitative patterns. Three of the five interviewed students reported that 351 

during their FLE education, they had never been explicitly exposed to the idea that spatial 352 

cognition might differ across languages. One participant noted: ‘We were taught directional 353 

vocabulary, but nobody ever told us that the way of thinking about space could be different in 354 

French’. 355 

The remaining two interviewees indicated that they had not noticed any divergence 356 

between Mandarin and French spatial systems before taking part in the experiment. One 357 

commented: ‘I thought vers l’avant meant the same thing in every language. I had never thought 358 

that it could depend on culture or on the writing system’. 359 

A lack of explicit awareness also emerged with respect to the L1. One participant 360 

expressed surprise at having answered one of the Mandarin questions incorrectly and re- 361 

ported questioning her own intuition in her first language: ‘I even made a mistake for the 362 
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Mandarin question. I still don’t really understand why. Maybe I never really thought about what 363 

“front” or “back” actually mean’. 364 

Four out of five students reported a tendency to transfer their habitual Mandarin- 365 

based spatial representations to French without conscious adjustment. After being shown 366 

the correct answers, all expressed surprise at the discrepancy between their intuition and 367 

French conventions. One learner summarised this as follows: ‘I realised I was answering in 368 

Mandarin, even when the question was in French. It’s unsettling, but also very interesting’. 369 

5. Discussion 370 

5.1. Limited link between linguistic proficiency and spatial cognition 371 

The quantitative results revealed a pronounced asymmetry between L1 and L2 per- 372 

formance in the spatial tasks. Only 14.9% of the participants achieved the maximum score 373 

for the French questions (score = 3; Figure 2), whereas 83.1% obtained the maximum score 374 

for the Mandarin questions (Figure 3). Neither the non-parametric group comparisons nor 375 

the correlation analyses revealed a significant association between French proficiency 376 

level and performance in the French or Mandarin spatial tasks. In other words, learners 377 

with higher global proficiency in French did not systematically select the French-conven- 378 

tional construals of the page-turning event. This pattern departed from the intuitive ex- 379 

pectation – and the finding of some previous work on event construal (e.g. Bylund, 2009; 380 

Brown & Gullberg, 2011) – that increasing L2 proficiency facilitates the adoption of L2- 381 

typical conceptualisations. Instead, it suggests a persistent reliance on L1-based frames of 382 

reference, even among students at the B1–C1 level. 383 

The observed persistence is consistent with research showing that spatial expres- 384 

sions, particularly spatial prepositions, often constitute a long-term area of difficulty in L2 385 

learning, because they are anchored in deeply entrenched conceptual schemas rather than 386 

in simple form–meaning pairings (Tyler et al., 2011; De Knop, 2020; Boieblan, 2023). Our 387 

learners’ interview comments reinforced this interpretation: several explicitly stated that 388 

they had ‘never thought about’ the possibility that French might encode spatial relations 389 

differently from Mandarin and realised, after the task, that they were ‘answering in Man- 390 

darin even when the question was in French’. Such remarks point to a systematic gap 391 

between the formal acquisition of lexical and grammatical resources and the appropria- 392 

tion of the underlying spatial schemas that organise their use. 393 

A second lens through which to interpret these findings is the notion of negative con- 394 

ceptual transfer (De Knop, 2020; Gu, 2024), which posits that the greater the typological 395 

distance between the L1 and L2 in a given conceptual domain, the more difficult it is for 396 

learners to reorganise entrenched L1 schemas without targeted conceptual instruction. In 397 

the present case, Mandarin directional verbs and French prepositions encode page-turn- 398 

ing events in directly opposed ways, creating precisely the kind of conflict domain in 399 

which L1 habits are likely to dominate unless they are explicitly problematised in the 400 

classroom. Recent neuroimaging work has further suggested that early bilingual experi- 401 

ence is associated with more efficient cortico-cerebellar connectivity supporting the coor- 402 

dination of linguistic and cognitive processes (Gracia-Tabuenca et al., 2024). In contrast, 403 

our participants, who typically began French at the age of 18, were late L2 learners, for 404 

whom large-scale neural reorganisation may be more limited. Taken together, these con- 405 

siderations support the view that incremental gains in grammatical or lexical proficiency 406 

are not, by themselves, sufficient to trigger the restructuring of deeply rooted spatial sche- 407 

mas: cognitive realignment requires explicit, conceptually oriented pedagogical interven- 408 

tion. 409 

From an embodied-cognition perspective, this resistance to change is unsurprising. 410 

Based on previous studies and the qualitative data obtained in this study, the Chinese 411 
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higher education system relies primarily on cognitively and textually oriented ap- 412 

proaches, which often overlook the bodily and sensory dimensions of learning (Cuet, 413 

2020; Xu, 2023; Zhang, 2023), while linguistic cognition is deeply rooted in multimodal 414 

experiences – visual, sensory and kinaesthetic – acquired during early language use 415 

(Barsalou, 2008; Ahlberg et al., 2018). When L2 learning requires a radical reconfiguration 416 

of these embodied schemas (as in the present case, where French spatial prepositions dif- 417 

fer markedly from Mandarin directional verbs and are associated with opposite gestures), 418 

adult learners face a well-documented form of cognitive inertia (L. Liu & Zhang, 2009; 419 

Yang & Wen, 2017). In such circumstances, cognitive realignment requires explicit con- 420 

ceptual work on how space is construed, rather than only additional practice with linguis- 421 

tic forms. 422 

5.2. Reverse transfer and cognitive cost: Modulations of L1 spatial cognition under L2 influence 423 

Beyond the absence of any association between overall French proficiency and per- 424 

formance in the spatial tasks, the present study revealed a small to moderate negative 425 

correlation between scores in French and in Mandarin. Learners who were more likely to 426 

select the French-conventional construals for page turning tended to be less consistent in 427 

selecting the Mandarin-conventional construals in the equivalent L1 tasks. This pattern is 428 

compatible with an interpretation in terms of L2-to-L1 conceptual influence: experience 429 

with the L2 does not simply add a new set of spatial schemas but can also, in specific 430 

domains, partially destabilise previously entrenched L1 routines. In this respect, our re- 431 

sults converge with Brown and Gullberg’s (2011) finding that L2 experience, even for late 432 

classroom learners with intermediate proficiency, can lead to measurable shifts in L1 433 

event construal. At the same time, our results nuance the view that adult L1 systems re- 434 

main globally stable and are affected mainly at the level of lexical access (Köpke & Schmid, 435 

2004; Bylund, 2009): even without dramatic “attrition” in the traditional sense, subtle but 436 

systematic shifts can emerge in narrowly defined conceptual domains. 437 

A key feature of the present study is that it targeted a conflict domain, the highly 438 

familiar action of turning a page, for which French and Mandarin offer directly opposed 439 

mappings. This contrasts with most previous studies of cross-linguistic influence in mo- 440 

tion expression, which have compared how events are profiled (Bylund, 2009; Filipović, 441 

2022) rather than considering cases of outright reversals. Domains in which two languages 442 

prescribe incompatible construals for the same action are theoretically likely to be espe- 443 

cially sensitive to L2-to-L1 effects, because maintaining both mappings requires continu- 444 

ous conflict monitoring and control at the conceptual level. This is in line with psycholin- 445 

guistic work showing that bilingual speakers rarely operate in a ‘single-language mode’: 446 

even when one language is clearly dominant and the other is acquired later, the non-target 447 

language tends to be co-activated, and language use involves ongoing cross-language 448 

competition and control (Thierry & Wu, 2007; Kroll et al., 2015). In such a dynamic system, 449 

adopting new spatial routines in French is likely to impose additional control demands 450 

when learners perform a formally similar task in Mandarin, particularly in a conflict do- 451 

main where the two languages encode ‘forward’ and ‘backward’ in opposite ways. 452 

Cognitive neuroscience research has offered further support for this view at a more 453 

mechanistic level. Studies using structural and functional imaging have shown that L2 454 

acquisition can lead to reorganisation in cortical and subcortical regions implicated in 455 

higher-order cognition, including networks relevant to spatial processing and cognitive 456 

control (Pliatsikas, 2020; Pliatsikas et al., 2020). Complementary evidence from functional 457 

near-infrared spectroscopy suggests that advanced L2 users recruit additional neural re- 458 

sources to inhibit the non-target language during complex bilingual tasks (Cong et al., 459 

2021). While these studies did not deal specifically with page turning, they converged on 460 
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the idea that managing competing linguistic systems carries a cognitive cost that can, un- 461 

der certain conditions, reshape how events are mentally represented in the L1. 462 

From this perspective, L2 learning cannot be viewed simply as an additive enrich- 463 

ment of the linguistic repertoire. Even in late classroom learners in a non-immersion con- 464 

text, it may involve a subtle but potentially destabilising reconfiguration of pre-existing 465 

L1 representations. This effect becomes particularly visible when the languages impose 466 

directly conflicting spatial schemas, as in the case of French and Mandarin page-turning 467 

conventions. 468 

6. Conclusions  469 

This study examined how learning French interacts with spatial cognition in a con- 470 

flict domain where French and Mandarin encode the same everyday action – turning a 471 

page – in directly opposed ways. Using a video-based task with 261 Chinese university 472 

students, we found a strong asymmetry between L1 and L2 performance and, crucially, 473 

no reliable link between global French proficiency and success in the French spatial tasks. 474 

The observed small to moderate negative correlation between French and Mandarin 475 

scores suggests that adopting French-conventional construals may be accompanied by re- 476 

duced alignment with Mandarin-conventional patterns. Taken together with the inter- 477 

view data, these findings add to current debates on bidirectional cross-linguistic influence 478 

by showing that even for late classroom learners in a non-immersion context, L2 experi- 479 

ence can modulate L1-based spatial routines in subtle but systematic ways. 480 

These observations have direct pedagogical implications. They argue for a pedagogy 481 

that is both reflective and embodied. On the reflective side, learners need structured op- 482 

portunities to compare spatial descriptions across languages, analyse apparently incorrect 483 

but intuitive answers, discuss contradictory gestures and verbalise the strategies they use 484 

when translating or interpreting spatial expressions. Such activities can foster metacogni- 485 

tive awareness of how L1 frames of reference shape perception and expression and help 486 

learners recognise and manage negative conceptual transfer (De Knop, 2020; Jessner et al., 487 

2021; Gu, 2024; Y. Liu, 2024). 488 

On the embodied side, our findings suggest that FLE instruction in spatial preposi- 489 

tions should move beyond purely textual and decontextualised exercises to deliberately 490 

build in bodily experience. In practical terms, this means designing tasks in which stu- 491 

dents physically enact spatial meanings – for instance, walking to different locations in the 492 

classroom, manipulating objects or actually turning pages vers l’avant/vers l’arrière – while 493 

verbalising what they are doing in French and comparing it with Mandarin. Such activi- 494 

ties are consistent with evidence that bodily engagement can enhance understanding and 495 

retention of linguistic concepts and support the reorganisation of underlying schemas 496 

(Asher, 1977; Barsalou, 2008; Mavilidi et al., 2015; Niemeier, 2017; Skulmowski & Rey, 497 

2018; Schmidt et al., 2019; Suñer & Roche, 2021; Gamba Kresh, 2022). In conflict domains 498 

such as page turning, teachers could also combine explicit work on the geometrical and 499 

functional properties of prepositions with guided movement, as shown to be beneficial 500 

for spatial expression (Boieblan, 2023), and systematically link diagrams and gestures to 501 

learners’ own embodied and sociocultural experience (Della Putta & Suñer, 2023). Recent 502 

tools such as generative artificial intelligence and virtual reality can be used to extend 503 

these principles by creating multisensory simulations of authentic situations, allowing 504 

learners to experience and discuss French–Mandarin conflicts in spatial construal rather 505 

than only reading about them (Chen & Zhang, 2023; Xu, 2025). 506 

Several limitations invite further research. This study did not take into account the 507 

potential role of English, the other major foreign language in the Chinese context, which 508 

shares the same page-turning logic as French. Future work could explore trilingual con- 509 

stellations to disentangle the combined effects of multiple L2s on spatial cognition (Jessner 510 
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et al., 2021). In addition, the present sample consisted of late, classroom-based learners; 511 

extending the paradigm to younger learners, heritage speakers or students in immersion 512 

settings would help clarify how age of onset, intensity of exposure or language domi- 513 

nance, respectively, condition L2-to-L1 effects in conflict domains. More broadly, apply- 514 

ing similar experimental designs to other spatial and non-spatial domains in which lan- 515 

guages offer incompatible construals could deepen understanding of how multilingual 516 

experience reshapes conceptual systems, and how pedagogy might best accompany this 517 

restructuring in ways that respect and preserve learners’ L1-based cognitive resources. 518 

Supplementary Materials: The following supporting information can be downloaded at: 519 

https://youtu.be/38ri1sYJZ-s?si=ZeWqstVqgzR7PP-m (Video 1) (accessed on 20 January 2026) ; 520 

https://youtu.be/RVCufrGb-1s?si=Ng6j4AaoxiONwu87 (Video 2) (accessed on 20 January 2026). 521 
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