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Abstract

This quasi-experimental study examined whether an explicit Role and Reference Grammar (RRG)-based linking sequence contributed to improved accuracy in voice choice and complex-clause packaging among Indonesian EFL learners, as well as more efficient timed performance, and transfer to production academic discourse. Measures included a timed grammaticality judgement task and a sentence-picture matching task analysed for accuracy and reaction time, elicited imitation and elicited production tasks, an academic writing task, and oral retell. ANCOVA models were calculated with pre-test and placement covariates, using type-2 cluster-robust standard errors (CR2). Compared with the control group, the RRG group showed greater gains in voice accuracy, complex-clause accuracy, timed grammaticality judgement task (GJT) accuracy, and reaction times. Sentence-picture matching also demonstrated more accurate actor–undergoer mapping and more rapid responses. These gains were also reflected in writing quality, whereas speech intelligibility improved but did not reach conventional significance (p = 0.08). Moderate retention was observed at a delay of 3–4 weeks. Pedagogically, the findings suggest that a linking-first sequence may help learners more explicitly connect semantics, syntax and discourse when making grammatical choices in academic English.

Contribution: This study offers evidence from classroom-based research on the associations among replicable RRG-informed pedagogy and gains in voice, clause packaging, timed processing, writing transfer and short-delay retention in Indonesian EFL.
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Introduction

One recurring concern in Indonesian English as a Foreign Language (EFL) scholarship is that grammar teaching often remains strongly form-focused, with limited explicit emphasis on the connections among form, meaning, and discourse roles (Lalira et al. 2024). However, in academic communication, learners must strategically choose voice (e.g. emphasising the undergoer via the passive) and package clauses cohesively using relative, complement, and adverbial constructions (Akesse 2018; Luo 2018). Because the passivisation, relativisation, coordination, and subordination of clauses, and the transfer from sentence-level exercises to writing and speaking, are often affected by persistent errors, the absence of a clear, teachable map from semantic roles to syntactic realisations frequently proves to be a significant stumbling block to student learning.

The Role and Reference Grammar (RRG) provides such a map by relating semantic representations (i.e. predicates and arguments) to syntax through the use of macro-roles (actor vs. undergoer), the Privileged Syntactic Argument (PSA), and a juncture–nexus system for organising clause relations at nuclear, core, and clausal levels (coordination, subordination, co-subordination, etc.). In pedagogical terms, RRG conceptualises grammar as a decision-making process: Learners identify predicate and argument structure, assign macro-roles, select a PSA in relation to information structure, and then realise those decisions through voice choice and clause linking. Therefore, instructors can create meaningful tasks that require students to connect form, meaning, and discourse, rather than simply applying isolated rules. From a typological perspective, Indonesian learners provide a productive yet complex context for examining voice and information-structure choices. Many learners may already have some familiarity with voice alternations and information-structure choices in L1 (e.g. dipassives), which may give them access to sensitivity to discourse prominence. On the other hand, English encodes similar functions by auxiliary morphology, past-participle formation, and optional ‘by’ phrases, which may obscure the communicative motivation for the use of the passive. Without a precise mapping between the two that explains why the undergoer should be foregrounded and how this choice is realised syntactically, learners may fall back on memorised rules they have learned by rote, which are not robust enough to take them to academic genres, such as lab reports, literature reviews, and cause-effect essays, in which clause packaging and information flow are as important as local accuracy.

This study examined whether RRG-based grammar pedagogy was associated with the improvement of the following: (1) voice selection (active vs. passive); and (2) complex-clause packaging (relative, complement, and adverbial clauses) in Indonesian EFL classes. Researchers further sought to determine whether RRG-based instruction was associated with greater processing efficiency and form-meaning integration as measured by timed grammaticality judgement accuracy and reaction time (GJT) and sentence-picture matching (SPM) of actor and/or undergoer mappings across voice conditions. In addition, transfer to production (elicited imitation and elicited production), transfer to academic writing and oral retell performance, and retention at the delayed post-test were investigated.

Despite the emergence of task-based and processing-oriented approaches in L2 grammar teaching, there is little classroom-based evidence for a full-fledged RRG-anchored pedagogy that simultaneously addresses the following: (1) voice as a discourse-functional choice; (2) clause packaging in terms of juncture–nexus relations; and (3) measures of processing alongside measures of production and writing quality, especially in Indonesian tertiary EFL settings in which many learners bring first-language resources for relatively flexible voice and topicalisation. Few studies have included these dimensions in a cohesive and replicable instructional sequence within the ordinary classroom time constraints. Filling this gap is essential, as it bears directly on the viability of a linking-first pedagogy with actor and/or undergoer assignment, PSA selection, and juncture–nexus selection in providing robust learning that generalises from comprehension to production and academic discourse.

Consistent with these objectives, this study addressed the following research questions (RQs):


	RQ1: Is RRG-based explicit instruction associated with greater gains than conventional instruction is in passive and/or active voice accuracy?

	RQ2: Is RRG-based explicit instruction associated with greater gains than conventional instruction is in complex-clause accuracy (relative, complement, and adverbial clauses)?

	RQ3: Is RRG-based explicit instruction associated with higher GJT accuracy and shorter reaction times?

	RQ4: Is RRG-based explicit instruction associated with more accurate SPM mapping of actor and/or undergoer across voice conditions?

	RQ5: Is RRG-based explicit instruction associated with gains in production (elicited imitation and/or production) and writing and/or speaking quality?

	RQ6: To what extent do the identified patterns appear comparable across programme and proficiency profiles, and what do the fidelity records suggest about instructional adherence and student engagement during delivery?



By focusing instruction on meaning-based association rather than on isolated rules, the proposed pedagogy addresses a long-standing applied question: How can learners choose communicatively appropriate forms? If supported, the RRG-based sequence may offer a useful framework for ‘grammar-for-writing’ courses in response to calls to combine explicit explanations with meaningful tasks and pushed output. Beyond the local relevance of this study, the paper speaks to broader discussions about how explicit teaching and communicative practice may be brought into closer alignment by providing a way to introduce a decision architecture that unifies semantics, syntax, and discourse. In the present study, the comparison does not treat RRG and communicative language teaching (CLT) as mutually exclusive approaches; instead, it compares an RRG-informed, explicit, meaning-sensitive sequence with a more conventional, rule-based instructional sequence in the context of ordinary Indonesian tertiary EFL classrooms.

Literature review

Role and reference grammar principles for pedagogic linking

Role and Reference Grammar describes syntax as a two-way relation between meaning and form. Its linking algorithm ‘maps from semantics to syntax and from syntax to semantics’ (Van Valin 2008, 2014). This means that grammar is taught by taking learners through a sequence of decisions from predicate-argument structure to sentence form (De Marneffe et al. 2021). In an RRG-based approach, students first identify the semantic predicate of a clause and its argument structure, after which macro-roles (actor vs. undergoer) are assigned to each of these arguments, and the pragmatic subject (PSA, often the grammatical subject) is designated for information focus. Next, they take advantage of the voice system; for instance, passivisation tends to bring the undergoer to the subject (PSA) position to foreground patients or themes and conform to the structure of discourse goals.

Role and Reference Grammar also deals with clause packaging through juncture–nexus constructions: nuclear, core, and clausal clauses may be linked together by coordination, subordination, or co-subordination (including relative clauses, complement clauses, and adverbial clauses) to indicate semantic relations (including causation, time, and manner; Mbuki 2019). Grammatical operators (tense, aspect, mood, and negation) can be used to mark each clause to express temporal, modal or negative contexts. By conceptualising such elements as a ‘teachable map’, RRG turns abstract grammatical descriptions into classroom procedures that are carried out step by step. Teachers can present RRG analysis as a sequence of easy steps to find predicate and/or argument, assign macro-roles, select PSA, and apply voice, linking clauses and marking operators so that there is a correspondence between language form and language function (semantic and pragmatic meaning). Role and Reference Grammar combines meaning (semantics) and use (discourse) in grammatical decision-making. Importantly, this pedagogical use of RRG does not position explicit grammar teaching as contrary to communicative language teaching; rather, it offers an explicit route through which grammatical choices can be linked to communicative purpose.

Evidence from recent instructional research

Recent second language acquisition (SLA) literature has supported approaches integrating meaning-based practice and explicit form-meaning mapping processes. For instance, task-based instruction has been associated with positive L2 learning gains. A large-scale meta-analysis by Boers and Faez (2023) reports that task-based programmes can yield beneficial effects on L2 learning outcomes, suggesting that well-designed, structured communicative tasks can successfully scaffold grammar learning. Processing Instruction (PI) studies also suggest that when teachers guide learners’ attention to form, they will use target structures faster and more automatically. For example, Henry (2025) reports that learners who received Processing Instruction had better performance than those who were taught with traditional methods on post-test measures of grammatical gender processing and assignment. Processing Instruction can therefore support accuracy and processing speed for challenging grammatical patterns while strengthening form-meaning integration.

Corpus-informed instruction has also been found to enhance learners’ grammatical awareness. Jones and Oakey (2024) demonstrate that corpus-based teaching can develop the spoken grammar awareness of learners by making them more aware of repeated forms in context. According to Rodríguez-Fuentes and Swatek (2022), corpus-informed homework materials produced stronger learning outcomes than conventional materials did in a classroom-based study of grammatical construction learning. Together, these studies suggest that corpus-informed tasks can make form-function relations more salient and can support more context-sensitive grammatical choices. In short, corpus-informed tasks can cue target structures in context, raise learners’ awareness of usage patterns and support the internalisation of constructions. Longitudinal research on writing demonstrates that syntactic sophistication and constructional control are reliable indicators of L2 development and are responsive to instruction. Crossley (2020) and Nelson (2024) show that more advanced sentence structuring is related to writing development and writing quality. In another study, usage-based complexity measures were better than traditional length-based measures at reflecting writing proficiency (Esfandiari & Ahmadi 2021, 2024; Li & Yang 2023). This finding suggests that as learners receive grammar-focused instruction, indices of syntactic complexity and sophisticated constructions may increase, particularly when writing assignments in which clauses need to be packaged rhetorically. Simultaneously, these lines of evidence are indirect regarding RRG because they promote explicit meaning-oriented teaching overall, but not yet a classroom sequence that is structured specifically in terms of macro-roles, PSA selection, and juncture–nexus choices.

Where role and reference grammar fit and what is missing

Two principles emerge from these approaches: (1) meaningful real-life communication practice must be provided to learners; and (2) explicit mapping between form and meaning must be made available. Role and Reference Grammar complements such traditions because it naturally incorporates semantics, syntax and discourse within the same framework.

By making an explicit connection among conceptual roles, syntactic structure, and discourse status in a single decision space, RRG-based pedagogy could, in principle, provide a coherent roadmap for learners to map meaning onto form (and vice versa) in production and comprehension. In this sense, RRG should not be considered incompatible with CLT; instead, RRG could be seen as one of the ways of making communicative choice more explicit and teachable.

However, there is little evidence on classroom RRG instruction. Few empirical studies have implemented full RRG-based sequences in the L2 classroom, and most data have been gathered from contexts (such as English L1) in which voice and topic are already quite flexible (Collins & Ruivivar 2021; Hall 2022a, 2022b). In many learner settings (including some Indonesian tertiary EFL contexts), learners’ L1 may provide resources for passivisation and topicalisation, which still leaves the additive benefit of RRG-based exercises as an open question. Moreover, a few studies have examined measures of processing time (e.g. reaction time in grammaticality judgement or sentence-picture matching tasks) alongside production outcomes (accuracy and complexity in learner speech and/or writing; Román & Gómez-Gómez 2022). Consequently, it is unclear whether RRG-mediated instruction is associated with more efficient form-meaning mapping and enhanced language use or whether any observed gains transfer across outcome types.

This study fills these gaps by triangulating several outcome measures in an RRG-anchored teaching sequence in Indonesian EFL contexts. The research is based on timed comprehension exercises (GJT and reaction times), mapping accuracy tasks, and analysis of learners’ written and spoken output. This holistic approach will help to determine how (and whether) RRG-based instruction is associated with timed performance, mapping precision, and the quality of written and spoken production in a real classroom setting.

Research methods and design

Sample and setting

Eighty (N = 80) Indonesian undergraduates were recruited from two higher-education institutions (a Christian university and a health science college) across eight programmes: English, Economics, Pharmacy, Biology, Theology, Nursing Diploma, Nursing Degree, and Health Administration. The sample was numerically balanced across programmes with 10 students from each programme (five in the RRG condition and five in the control condition) to avoid over-representation of any single programme; however, this balance should be interpreted as numerical distribution rather than as equivalence in prior English exposure or opportunity to learn English. All participants were regular enrollees in the target courses. Students who had spent extended time in English-speaking countries or whose identified language or learning conditions made timed language tasks inappropriate were not included.

The participants were Indonesian L1 speakers with regional languages as additional languages, and their proficiency was approximately in the Common European Framework of Reference for Languages (CEFR) B1–B2 range. Assignment to the RRG and control conditions was made at the level of the programme-based class sections to minimise across-group contamination (cluster-wise assignment). Each of the eight programmes contributed two sections, one assigned to the RRG condition and one to the control condition, yielding 16 sections in total (eight RRG and eight controls). Sections were paired on the time, scheduling, and availability of instructors. The study was conducted at the participating institutions after approval for data collection had been granted through the relevant institutional review process. Written informed consent was obtained from all participants. The data were anonymised prior to analysis and stored on encrypted drives.

Data collection

The research design was a pre-test/post-test/delayed/post-test quasi-experimental design: pre-test–8 sessions–post-test (within 48 h)–delayed post-test (approximately 3–4 weeks later). In this study, equal dosage referred to equivalent instructional time and coverage of target grammatical areas, rather than to identical pedagogical procedures. A 20–25-min mini-lecture introducing the key linking concepts (macro-roles, PSA, juncture–nexus relations, and relevant operators) and the task cycle (input → noticing → guided practice → pushed output) was delivered to the RRG group. The tasks involved explicit role-linking and clause-packaging choices (e.g. marking actor or undergoer, PSA choice, active or passive choice to fit information structure, and relative, complement or adverbial relation choice).

The control group received rule-based explanations and transformation exercises, but these lessons did not provide an explicit form–meaning–discourse linking sequence and did not systematically require actor–undergoer or PSA analysis. The GJT and SPM were administered on computers in silent classrooms. Each trial was conducted in a regular order: fixation (500 ms) → stimulus (sentence + response options) → response window (self-paced, within 6 s for the GJT; 8 s for the SPM) → intertrial interval (800 ms – 1000 ms). Accuracy and reaction time (RT, in ms) were recorded on a trial-by-trial basis. The blocks were randomised, and the order of the items was randomised within the blocks. Short breaks were given every 10 items. The instructors participated in a three-session training programme (RRG basics, lesson flow, and scoring or rubrics). A teaching kit (slides, handouts, SPM figures, EI and/or EP prompts, and rubrics) ensured the uniformity of delivery. Instructional adherence (covering the RRG targets) and student engagement (on-task time and participation) in class sections were recorded by using a fidelity checklist. Deviations and contextual notes (e.g. changing rooms or technical downtime) were recorded to facilitate transparency in procedures and an exploratory understanding of implementation consistency. Representative lesson outlines and sample instructional materials for both conditions were provided in Appendix 1 to support replicability.

Data analysis

Two raters scored EI or EP, writing, and retelling independently, and disagreements were resolved through discussion and, where necessary, consultation with a third rater. Inter-rater agreement for a stratified subset of annotated categories was estimated by using Cohen’s κ. For timed tasks, reaction time (RT) trials below 200 ms or above 3 standard deviation (SD) from a participant’s mean were excluded prior to analysis, and flagged response records were checked against the raw logs. Missing data (< 3%) were handled by using pair-wise deletion for descriptives and maximum-likelihood in mixed models. We summarised the CEFR-based proficiency indicators, placement scores, and vocabulary measures to assess baseline comparability between the groups. Because subgroup cell sizes were limited and section-level implementation data were descriptive, programme and/or proficiency variation and fidelity indicators were treated as contextual information, rather than as the foundation of formal predictive modelling. For descriptive inspection only, change scores (Δ = post – pre) were computed. For each outcome, we estimated ANCOVA models of the following form (see Equation 1):
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with CR2 cluster-robust standard errors (Huang & Li 2022; Lee & Pustejovsky 2024; Pfaffermayr 2023) to account for class-level clustering and the small number of clusters. We reported the adjusted mean differences, 95% confidence intervals (CIs), and standardised effect sizes. For the GJT, we fit mixed-effects models with fixed effects Group × Time × Structure and random intercepts for participants (with by-participant random slopes for structure added where convergence permitted). Retention was assessed by using delayed post-test differences with the same covariate structure. All analyses were scripted in R/Python (code and outputs are provided in Appendix 1). De-identified summary outputs and APA-style table templates were also provided to facilitate independent verification. In the ANCOVA specification, X denotes treatment group (RRG vs. Control), and C denotes the covariate (pre-test score; Brown et al. 2023; Cook et al. 2020; Liu & Maxwell 2020). ANCOVA assumptions include independence of observations, normality of residuals, homogeneity of error variance, linearity between the covariate and outcome within each group, and homogeneity of regression slopes (Knief & Forstmeier 2021). We checked these assumptions using diagnostic plots and tests. To address the issue of clustering, we used cluster-robust (sandwich) variance estimates, with Bell McCaffrey degrees-of-freedom adjustment (CR2) to improve small-cluster inference. This approach is appropriate even for a low number of clusters and provides more accurate p-values than standard or HC3 adjustments do.

As a robustness check, we used linear mixed-effects models with random intercepts for class to address the issue of nested data and found similar effect estimates. Effect sizes were calculated as Hedges’ g for adjusted mean differences, which were bias-corrected for small sample sizes (Brydges 2019; Lin & Aloe 2021). Where timed contrasts were described descriptively, Cohen’s d is reported to make them easy to interpret, but the main index of effect size to use in adjusted between-group comparisons is Hedges g. For interpretation, values around 0.2 were considered small, around 0.5 moderate, and 0.8 or above large. As the research was based on a clustered quasi-experimental design, the results were viewed with the necessary caution regarding selection effects, instructor effects, and unmeasured between-class differences (Gopalan, Rosinger & Ahn 2020; Handley et al. 2018; Waddington et al. 2017).

Results

Baseline comparability

Descriptive comparisons indicated that the RRG and control groups were comparable on observed baseline measures, including placement, vocabulary, and CEFR distribution (Table 1). Regarding RQ6, the available descriptive evidence did not indicate an apparent imbalance in baseline characteristics between the two conditions in terms of programme and proficiency profiles; however, the study was not conducted with sufficient power to sub-analyse the subgroups. No ceiling effects were observed, and the baseline distributions showed adequate variance for detecting change.
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Internal consistency of the measures

The internal consistency of multi-item measures was acceptable to high. Cronbach’s α and McDonald’s ω were computed for each subscale (Table 2). All α and ω values exceeded 0.70, indicating adequate internal consistency across subscales (Trabelsi et al. 2024).
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Inter-rater reliability

Two annotators coded a subset of sentences for juncture–nexus relations and information structure (topic and/or focus). Cohen’s κ indicated substantial agreement for these categories (Table 3). According to Demers et al. (2021) guidelines, κ values in the 0.61–0.80 range reflect substantial inter-rater agreement.
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Primary outcomes

Adjusted ANCOVA results for the core primary outcomes are presented in Table 4. Results from ANCOVA (CR2 SEs) revealed significant group differences favouring the RRG condition in voice accuracy and complex-clause accuracy. For example, voice accuracy favoured the RRG condition with an adjusted difference of +11.05 (standard error [SE] = 3.12), 95% CI (4.95, 17.15), p < 0.001, g = 1.057, indicating a large effect. Complex-clause accuracy showed an adjusted difference of +9.47 (SE = 2.89), 95% CI (3.77, 15.17), p = 0.002, g = 0.85. Writing quality improved by +8.95 points in the RRG condition, a significant gain over the control (95% CI [4.57, 13.33], p < 0.001, g = 0.82). The speaking intelligibility gains (+4.06) did not reach conventional significance (p = 0.08, g = 0.41). The RRG condition also showed higher accuracy and shorter response times on the timed GJT and SPM tasks. Timed results are provided in more detail in ‘Secondary outcomes (elicited imitation or elicited production and sentence-picture matching)’ section to prevent duplication. Taken together, these patterns were consistent with RQ1–RQ5. Retention effects at the delayed post-test were generally in the same direction but with smaller magnitudes; a summary is reported in the main text, with fuller structural breakdowns provided in Appendix 1.
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Secondary outcomes (elicited imitation or elicited production and sentence-picture matching)

In elicited imitation and elicited production (EI and/or EP), the RRG group produced the target structures more accurately than the control group under task constraints did. This pattern was also reflected in writing-related transfer indicators, in which the RRG group showed stronger control of passive voice and complex-clause use. In sentence-picture matching (SPM), the RRG group also showed a modest but consistent advantage in actor–undergoer mapping accuracy alongside faster responses, and this phenomenon was consistent with the timed results in the summary in ‘Primary outcomes’ section. The same directional pattern was observed at the delayed post-test for these secondary outcomes, although the values were lower than at the immediate post-test. Because these measures supplement the main ANCOVA outputs, only the major descriptive trends are condensed here; expanded values at the structure level are shown in Appendix 1 (Tables A1–1 – A1–5).

Practical interpretation of scale differences

The scores reported above range from 0 to 100 on percentage or point scales, in which higher values indicate greater accuracy or better performance. For example, voice and clause accuracy scores are reported as percentages, so an adjusted difference of +11 points in voice accuracy corresponds to an 11-point advantage on the 0–100 scale. Writing quality was rated on a rubric with the same overall scale, and an adjusted difference of +8.95 points likewise indicates a meaningful improvement in academic writing performance. By conventional benchmarks, effect sizes around 0.2 are typically interpreted as small, around 0.5 as moderate, and 0.8 or above as large.

On this basis, the observed effects for voice accuracy and writing quality fall within a large range. In practical terms, differences in the range of approximately 9–11 points on a 0–100 scale suggest learning gains that are substantial enough to be educationally noticeable, rather than trivial fluctuations attributable only to routine practice or measurement noise. However, these interpretations should be read in light of the clustered quasi-experimental design and denote practically meaningful differences associated with the RRG condition, rather than definitive causal effects.

Discussion

This section interprets the main findings of a quasi-experiment on role and reference grammar-based grammar pedagogy in the Indonesian EFL context. The findings are linked to six research questions (RQ1–RQ6), with RQ1–RQ5 addressed through the main outcome analyses, and RQ6 treated more cautiously as an exploratory implementation question. The results are synthesised with recent work on meaning-oriented grammar instruction and used to clarify the study’s novelty, as well as its theoretical, practical, and methodological implications.

With a pre-test/post-test/delayed/post-test design and triangulated measures including a timed grammaticality judgement task with reaction times, a sentence-picture matching task, elicited imitation and elicited production, academic writing, and oral retell, and covariate controls, the study provides a useful basis for evaluating whether a linking-first pedagogy can yield gains in accuracy, processing efficiency, and transfer. The discussion below interprets these findings in relation to the six research questions and the wider literature on meaning-oriented grammar instruction.

Voice accuracy

ANCOVA with CR2 adjustments indicated that the RRG condition outperformed the control condition with an adjusted difference of approximately 11 points, and an effect size of approximately g = 1.05, which is large and pedagogically meaningful. Interpretively, this pattern is consistent with the hypothesis that the choice of Privileged Syntactic Argument and/or subject in the framework of RRG is based on the macrorole assignment to the actor or undergoer, which may help learners align voice choice with discourse function, for example, foregrounding the undergoer using the passive for the purpose of realising thematic focus. In practical terms, learners appeared to move beyond the blind application of transformational rules. They instead appeared to follow a decision workflow, identifying predicate and argument, assigning macro-roles, selecting the PSA, and realising voice choices and related operators.

The larger improvements in voice accuracy than in some other components suggest that when the mapping from meaning to form is organised as a clear sequence of choices, learners may move more efficiently from rule memorisation to more meaningful form selection. From a typological perspective, learners may benefit from functional parallels available in Indonesian, such as dipassives. Even so, the RRG framework may provide a formal bridge between L1 discourse motivations and English morphology and syntax, including auxiliary + past-participle construction, and an optional by-phrase, so that the passive becomes a communicative choice, rather than a difficult form to avoid.

Accuracy in complex clauses, relative or complement, and adverbial clauses

The improvement in clause-packaging accuracy, with an adjusted difference of approximately 9.5 points and g of around 0.85, suggests that juncture–nexus relations, coordination, and subordination at the nuclear, core, and clausal levels can be taught explicitly within the same decision framework. Although the effect was slightly smaller than that for voice accuracy, the effect size was large enough to be substantively important.

From a cognitive perspective, clause packaging likely places a greater demand on learners who must decide which semantic relation to express (causality, time, condition, etc.) and must mark the relation and combine the structural information. For that reason, progress in this domain may be somewhat slower even when instruction is effective. The RRG curriculum, which guides learners from the need to express a particular semantic relation to its grammatical realisation as a relative, complement, or adverbial clause, appears to support movement from sentence-level manipulation towards paragraph-level academic discourse.

This finding aligns with research based on corpus and task, focusing on exposure to frequent form-function pairings and principled construction choices in authentic situations. The difference here is that the RRG organises those choices within a common linking structure, so that the relations of clauses are not taught as a disjoint list but as part of an integrated decision architecture.

Timed GJT performance: Accuracy up and RT down

The timed GJT accuracy increased by approximately 11 points (d = 0.98). It was accompanied by a reduction in reaction time of approximately 95 ms (d = 0.62), a pattern consistent with more efficient task performance and the early routinisation of the linking sequence. From a processing-oriented perspective, instruction that directs attention to meaning-bearing cues – who is doing what, who is affected, and how inter-clausal relations are mapped onto grammatical form – may support faster and more accurate decision-making. Under repeated practice, when learners maintain the linking steps rather than relying only on surface-rule checking, they may experience less difficulty in semantic-syntactic integration and may therefore make grammatical choices with lower processing demands. The RT effects are understandably smaller than the accuracy effects because speeded performance may lag gains in explicit accuracy. Nevertheless, the regularity in both metrics supports the argument that RRG pedagogy was associated not only with higher scores but also with more efficient sentence processing under timed conditions.

Sentence-picture matching: Actor–undergoer mapping and response efficiency

SPM accuracy improved by approximately 5.5 points, with g around 0.71, and reaction times were reduced. This pattern is consistent with stronger mapping of semantic roles onto event representations, especially for passives. The SPM task may be interpreted as a useful stress test for the comprehension of propositions. When macro-roles and PSA are understood, learners can choose the correct image without lexical translation of the sentence. This pattern is important because it may reflect stronger conceptual representations rather than only task-specific strategies. Sensitivity to prominence alignment, including the undergoer functioning as the PSA in passives, seems to have grown, which may help explain later production choices in both writing and speaking. In this sense, RRG may be understood as offering an explicit link between form and function across receptive and productive modes, including reading, listening, speaking, and writing.

Transition to production, elicited imitation and elicited production, and the quality of writing and speech

For elicited imitation, elicited production, and academic writing, the RRG group showed stronger control of passives and complex clauses, with better coherence and information linkage than the control group did. This finding is consistent with research suggesting that construction-sensitive measures of writing may be more responsive to pedagogical intervention than crude length-based indices are. When learners are required to make discourse-level decisions about what to topicalise or focus on and how to realise inter-clausal relations, paragraph-level rhetoric control may improve (Bodger 2025). In contrast, speaking intelligibility showed a positive numerical trend but did not reach conventional significance (p = 0.08). There are at least three plausible methodological explanations for this observation. Firstly, oral retell tasks tend to suppress passive and relative-clause use, because fluency pressure often leads learners to default to simpler constructions in real time, especially under time pressure.

Secondly, the dosage of eight sessions may be sufficient for planned writing but insufficient for automatising complex constructions in spontaneous speech. Thirdly, the intelligibility rubric captures global intelligibility, including segmental and prosodic factors, and message completeness, which are not governed only by passive choice or clause relations. Taken together, these points suggest that the oral domain may require longer or more targeted practice before gains of the same magnitude become visible. Further designs that extend oral output, such as guided retells with relative or complement clauses, may help extend these effects into spoken performance.

Retention at the delayed post-test

Moderate but meaningful retention suggests that gains were still evident 3–4 weeks after instruction, although some decay was observed relative to the immediate post-test. This pattern is consistent with the consolidation of recently learned skill sequences. A newly learned linking algorithm may stabilise more effectively when it is periodically retrieved and applied in meaningful tasks. Curricular sequencing should therefore provide spaced retrieval and cumulative tasks that require voice and juncture decisions across genres, such as laboratory reports, literature reviews, and cause-and-effect essays, paired with brief self-explanations of form-function decisions. In this way, the representational trace built during the initial intervention may be maintained and gradually strengthened through continued use.

Possible explanatory mechanisms and broader contribution

Three explanatory patterns appear especially relevant. Firstly, RRG offers an explicit decision architecture that requires learners to settle meaning, macro-roles, PSA, and inter-propositional relations before choosing form, interrupting the habit of answering form with form and replacing the habit with selecting form from meaning and discourse needs. Secondly, the same linking sequence can operate across receptive and productive modes. Because the linking path is the same in reception and production, work in one mode, such as SPM or timed GJT, may prepare some of the conceptual work needed in other modes, including writing and speaking. Thirdly, the pedagogy packages discourse decisions explicitly. Positioning voice and complexification in an information-structuring logic may help learners to foreground the undergoer when appropriate, control information flow, and construct coherent paragraphs. Taken together, these patterns may help explain why the largest effects arose for voice, which is a relatively local PSA-related decision with consequences for information structure, followed by clause packaging, which is cognitively heavier. In contrast, oral outcomes may require more dosage and scaffolding to elicit target constructions without compromising fluency.

The results add to growing evidence that grammatical structures taught through meaningful tasks that emphasise the relationship between form and meaning can produce durable learning benefits beyond those typically associated with transformational drills. The timed GJT pattern is broadly consistent with findings from processing instruction when the focus of attention on meaningful information facilitates the early processing of grammatical decisions.

Gains in clause packaging and writing quality are consistent with longitudinal results showing that constructional sophistication is instruction-sensitive and correlated with proficiency development (Crossley 2020; Deng, Uccelli & Snow 2022). The advantage of SPM suggests that the enhancement of the actor–undergoer representations is unlikely to be explained only by familiarity with the tests used but may instead reflect the internalisation of form-function relations. The contribution of the present study lies in bringing these strands together within a single explicit and replicable RRG-based linking framework, thereby extending task-based and processing-oriented traditions into a more explicit classroom decision architecture.

Compared with previous research in classrooms, this study has at least four contributions. Firstly, the study triangulates outcome types that are seldom integrated into one design by testing voice, clause packaging, timed GJT with RT, SPM, EI, EP, writing, and retention in a realistic eight-session classroom protocol in Indonesian EFL. Secondly, it proposes a replicable pedagogy based on standardised linking sequences and teaching kits and rubrics that can be adapted by instructors without requiring advanced specialist training. Thirdly, it focuses on discourse function, teaching of voice choice, and clause packaging as decisions about information, rather than as entries in rule catalogues, and shows transfer to academic writing. Fourthly, it applies CR2-adjusted cluster-robust analysis within a quasi-experimental comparison across study programmes, which provides a stronger basis for inference than an unmanaged group comparison does while still requiring caution about causal interpretation.

Together, these contributions are especially relevant in the Indonesian EFL context and suggest that RRG can function not only as a typological description but also as a promising pedagogical framework when translated into a classroom decision workflow. These results are consistent with the view that PSA selection is a discourse-driven choice. Selecting the PSA, often the same as the grammatical subject, depends on information-structuring needs; therefore, voice choice is not cosmetic but a result of information packaging. From this perspective, passive errors may not be purely morphological; they may also reflect difficulty in aligning focus requirements with syntactic structures. Likewise, junctures and nexuses provide a formal language for expressing propositional relations that provide a basis for cohesion and coherence. The integration of semantics, syntax, and discourse provides a mediating stance in the debates over explicit versus communicative instruction, which have been running for decades (Li & Zhang 2022; Mirzaei et al. 2021).

Targeted explicitness, which is explicit about how meaning is converted into form, is compatible with and can even enhance meaningful tasks that require using those decisions. Thus, the RRG may be viewed as an operational middle ground between decontextualised rule teaching and communicative practice. The grammar-for-writing curriculum should incorporate the concept of voice and clause complexity into the role of information packaging across various academic genres, such as summaries, problem-solution texts, and cause-effect analyses. A stable decision sequence can then be taught, namely: (1) identifying the predicate (PRED) and argument (ARG); (2) assigning macro-roles; (3) selecting the PSA; (4) realising voice; (5) choosing juncture and nexus relations; (6) marking operators; and (7) finishing with a brief discourse review. Classwork may progress from guided noticing with short SPM or timed GJT probes to guided practice with the help of decision cards with focus and semantic relations to be expressed, and then to pushed output through paraphrase or rewrite using relative, complement, and adverbial constructions. Assessment rubrics should focus on the quality of decisions and not merely surface form (e.g. the suitability of voice to informational focus or the suitability of relations between clauses to rhetorical purposes) and direct feedback towards reasoned choices.

Thus, recycling should be combined with regular (weekly) voice audits and microtasks that work on rotating clause relationships across topics. Short RRG-oriented professional-development modules for instructors, together with think-aloud modelling of the decision path while composing, may help establish this approach as a sustainable classroom culture. Based on the present findings, repeated practice with similar decision sequences across contexts and genres appears to be a plausible route for consolidating these gains.

Suggestions for future research

This study had some limitations. With respect to RQ6, the available evidence on programme and/or proficiency variation and implementation fidelity was descriptive rather than inferential, so no strong subgroup or predictive claims are made here. The clustered quasi-experimental design did not permit individual randomisation, although CR2 adjustments and baseline comparability in placement, CEFR level, and vocabulary knowledge helped reduce concerns about major observable bias. The eight-session dosage was adequate to produce large effects on voice and writing but may not be optimal for spontaneous speech; thus, future work should include more staged oral output tasks. The instruments used here estimated specific processing facets, and future studies could introduce self-paced reading, eye-tracking, or dual-task paradigms to help probe deeper automatisation. Medium-term retention was measured at 3–4 weeks and did not address semester-long durability, which may require booster sessions at regular intervals. Future research should verify potential heterogeneity of effects in larger, multi-campus samples across fields and proficiency levels, preferably using designs with adequate power to conduct subgroup, interaction, and implementation-fidelity analyses. Finally, the matching between oral assessment and task design is of interest. Because passives and relative clauses are often licensed by discourse conditions, oral tasks such as information-gap retells may increase the sensitivity of intelligibility measures to form-function choices (De La Torre García, Ainciburu & Buyse 2021; Jiang & Hyland 2023).

Programme development can occur in several ways. A spiral model can recycle voice and clause relations across different text types, laboratory reports, literature reviews, and discussions of results with progression from guided to autonomous choices. Short decision cards, flow diagrams, and decision-support materials for RRG can be used for warm-ups with mini-tasks lasting between 5 and 7 min. Formative assessment can be built into very short GJT or SPM probes used as daily checks, with visualisation of RT and accuracy trends so that learners can track their processing gains over time. Finally, an open repository of teaching kits, rubrics, and annotation sheets could potentially increase the consistency of implementation across campuses in Indonesia. These suggestions are motivated by the observed pattern that performance improved across modalities when linking decisions were explicitly practised and assessed.

Taken together, the results suggest that explicit, meaning-oriented RRG-based grammar instruction was associated with large gains in voice selection, clause packaging and writing quality alongside converging improvements in timed GJT performance and more stable semantic mapping in SPM. Transfer to speech was more limited and appears to require stronger task design and/or greater dosage. Theoretically, the findings are consistent with the view that PSA functions as an information-structuring choice and that juncture and nexus are useful tools of discourse coherence. Practically, the RRG appears to provide a teachable, assessable, and replicable decision architecture that may help bridge explicit instruction and communicative practice. In the Indonesian tertiary EFL context, in which academic literacy is an important instructional goal, the present findings suggest that grammar should be taught as a planned mapping from meaning to form, rather than through a purely rules-based sequence.

Assessment should focus not only on surface correctness but also on the quality of grammar decisions, and recycled practice in meaningful tasks across genres should be built into instruction. With sustained recycling and appropriate task design, short-term retention may develop a foundation for longer-term academic development, although that longer trajectory still requires empirical confirmation.

Conclusion

This study indicated that the explicit use of RRG-based pedagogy was associated with stronger performance in voice choice and clause packaging, in ways that were sensitive to communicative intent. By making semantics-syntax relations more explicit, the RRG-informed sequence was associated with higher accuracy and more efficient timed performance than the comparison condition was. Transfer was clearer in writing than in speaking, and moderate retention was observed over an interval of 3 to 4 weeks. These findings suggest that explicit grammar instruction and communicative practice need not be treated as opposing approaches, because an RRG-informed sequence can provide a coherent decision architecture for mapping meaning to form. Given the strong effect sizes observed for several key outcomes, RRG-based approaches merit further attention in curriculum design, although replication across contexts remains necessary. Future research should investigate the long-term effects and the way this pedagogy can be integrated with other forms of classroom interaction across different L2 contexts.
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TABLE 4: ANCOVA results for the core primary outcomes (adjusted mean differences, standard error, 95% confidence interval, p-value, and Hedges’ g).

Outcome Adjusted mean difference SE 95% CI p-value Hedges’ g
(RRG-Control)

Voice accuracy +11.05 27 4.95,17.15 <0.001 1.05

Complex-clause accuracy +9.47 2.89 3.77,15.17 0.002 0.85

Writing quality (score) +8.95 2.19 4.63,13.27 <0.001 0.82

Speaking intelligibility +4.06 2.29 -0.51,8.63 0.08 0.41

RRG, role and reference grammar: SE, standard error.
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TABLE 3: Inter-rater reliabilit
structure.

Cohen’s k for juncture—nexus and information

Annotation category Cohen’s &

Juncture—nexus (coordination) 0.78
Information structure (topic or focus) 0.69
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TABLE 2: Internal consistency of the measures (a/w per subscale).

Subscale Cronbach’s o McDonald’s &
Voice accuracy (active or passive) 0.85 0.87
Clause packaging (relative) 0.79 0.81
Clause packaging (complement) 0.82 0.85
Clause packaging (adverbial) 0.78 0.80
Writing quality (combined) 0.88 0.90

Speaking intelligibility 0.83 0.85
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TABLE 1: Baseline comparability.

Measure RRG Control
M SD nout M SD n out
of 20 of 20
Placement (0-100) 61.5 8.4 - 61.1 8.6 -
Vocabulary (0-60) 423 6.1 - 419 6.5 -
CEFR B1/B2 = = 20 = = 20

RRG, role and reference grammar; M, mean; SD, standard deviation; CEFR, common
European framework of reference for languages.
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