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Supplementary Methods
The tables below document source-specific search fields and the complete frozen adjudication sequence. The following section reproduces the exact database search strings from the frozen project search configurations or execution protocols.
Table SM1
Search Execution, Fields, Query Identifiers, and Source-Level Yields
	Database
	Execution date
	Fields and logic
	Query identifier
	Exported yield
	Unique after within-source deduplication
	Included in final corpus

	Scopus
	June 29, 2026
	TITLE-ABS engineering-education concepts; AFFILCOUNTRY(Chile); 2015–2025
	SCOPUS-Q002-v02
	428
	427
	354

	Scopus
	July 2, 2026
	TITLE-ABS complementary concepts; AFFILCOUNTRY(Chile); 2015–2025
	SCOPUS-Q003-v02
	205
	204
	128

	SciELO
	July 3, 2026
	Plan B English portal query; year and Chile affiliation verified during ingestion
	SCIELO-Q001-v01 — English
	372 displayed
	Language exports consolidated jointly
	12 total canonical SciELO records

	SciELO
	July 3, 2026
	Plan B Spanish portal query; year and Chile affiliation verified during ingestion
	SCIELO-Q001-v01 — Spanish
	342 displayed
	Language exports consolidated jointly
	12 total canonical SciELO records

	SciELO
	July 3, 2026
	Plan B Portuguese portal query; year and Chile affiliation verified during ingestion
	SCIELO-Q001-v01 — Portuguese
	131 displayed
	Language exports consolidated jointly
	12 total canonical SciELO records

	Web of Science Core Collection
	July 6, 2026 (retained export)
	TI and AB searched separately; CU=(Chile); PY=(2015–2025); union #1 OR #2 OR #3 OR #4
	WOS-Q002Q003-v01
	307
	307 retained union records
	23 canonical WoS records


Note. Scopus query-level inclusion counts overlap and should not be summed. SciELO portal counts are displayed-result counts; language exports were consolidated before canonicalization.
Table SM2
Reconciled Corpus Canonicalization and Document-Level Adjudication Sequence
	Stage
	Input
	Duplicates collapsed
	Document exclusions
	Output
	Decision basis

	Frozen multisource candidate corpus
	605
	0
	0
	605
	Within-source consolidation, temporal screening, and Chile-affiliation verification

	Cross-source canonicalization
	605
	7
	0
	598
	Three SciELO and four Web of Science copies collapsed into canonical Scopus records

	Prior scope exclusions
	598
	0
	2
	596
	Document-level scope rules

	Relevance adjudication
	596
	0
	60
	536
	Title, abstract, keywords, and documented relevance criteria

	Residual content adjudication
	536
	0
	68
	468
	Targeted review of residual scope and content cases

	Targeted final adjudication
	468
	0
	17
	451
	Final prioritized review and eligibility adjudication

	Sensitivity corpus
	451
	0
	0
	452
	One borderline publication added without changing the primary corpus


Exact Search Strings
Each string is reproduced verbatim from its frozen source file. Line breaks and spacing reflect the stored configuration and do not alter database logic.
SCOPUS-Q002-v02
Database: Scopus. Frozen source: [archived project file; local path removed for blinded review]
TITLE-ABS(
  (engineer* W/5 educat*) OR
  (engineer* W/5 teach*) OR
  (engineer* W/5 curricul*) OR
  (engineer* W/5 pedagog*) OR
  (engineer* W/5 instruct*) OR
  (engineer* PRE/3 facult*) OR
  (ingenier* W/5 educa*) OR
  (ingenier* W/5 enseñ*) OR
  (ingenier* W/5 formaci*) OR
  (ingenier* W/5 curricul*) OR
  (ingenier* W/5 currícul*) OR
  (ingenier* W/5 pedagog*) OR
  (ingenier* W/5 didáct*) OR
  (engenhar* W/5 educa*) OR
  (engenhar* W/5 ensin*) OR
  (engenhar* W/5 formaç*) OR
  (engenhar* W/5 curricul*) OR
  (engenhar* W/5 currícul*) OR
  (engenhar* W/5 pedagog*) OR
  (engenhar* W/5 didát*)
) AND AFFILCOUNTRY(Chile) AND PUBYEAR > 2014 AND PUBYEAR < 2026
SCOPUS-Q003-v02
Database: Scopus. Frozen source: [archived project file; local path removed for blinded review]
TITLE-ABS(
  "faculty of engineering" OR
  "engineering faculty" OR
  "school of engineering" OR
  "facultad de ingeniería" OR
  "facultad de ingenieria" OR
  "escuela de ingeniería" OR
  "escuela de ingenieria" OR
  "faculdade de engenharia" OR
  "escola de engenharia" OR

  ("advanced human capital formation" W/8 (mining OR mine* OR miner*)) OR
  ("formación de capital humano avanzado" W/8 (minería OR mineria OR miner*)) OR
  ("formação de capital humano avançado" W/8 (mineração OR mineracao OR miner*)) OR

  ("academic advising" W/8 (student* OR learner* OR dashboard*)) OR
  ("asesoría académica" W/8 (estudiant* OR tablero OR panel)) OR
  ("asesoria academica" W/8 (estudiant* OR tablero OR panel)) OR
  ("aconselhamento acadêmico" W/8 (estudant* OR painel)) OR
  ("aconselhamento academico" W/8 (estudant* OR painel)) OR

  "curriculum analytics" OR
  "curricular analytics" OR
  "analítica curricular" OR
  "analitica curricular" OR
  "análise curricular" OR
  "analise curricular" OR

  (("learning style" OR "learning styles") W/8 (student* OR universit*)) OR
  (("estilo de aprendizaje" OR "estilos de aprendizaje") W/8 (estudiant* OR universit*)) OR
  (("estilo de aprendizagem" OR "estilos de aprendizagem") W/8 (estudant* OR universit*)) OR

  (("learning path" OR "learning paths") W/8 (dropout OR academic)) OR
  (("ruta de aprendizaje" OR "rutas de aprendizaje") W/8 (deserc* OR académic* OR academic*)) OR
  (("caminho de aprendizagem" OR "caminhos de aprendizagem") W/8 (evas* OR acadêmic* OR academic*)) OR

  ((indigenous W/5 student*) W/12 (engineering OR engineer* OR mathematics)) OR
  ((indígena* W/5 estudiant*) W/12 (ingenier* OR matemát* OR matemat*)) OR
  ((indígena* W/5 estudant*) W/12 (engenhar* OR matemát* OR matemat*)) OR

  ("student-driven solutions" W/8 ("water challenge" OR "water challenges")) OR
  ("soluciones impulsadas por estudiantes" W/8 ("desafíos hídricos" OR "desafios hidricos")) OR
  ("soluções lideradas por estudantes" W/8 ("desafios hídricos" OR "desafios hidricos")) OR

  (
    (
      ("Industry 4.0" OR "Industria 4.0" OR "Indústria 4.0")
      W/12
      (competenc* OR skill* OR habilidade*)
    )
    AND (engineer* OR ingenier* OR engenhar*)
  ) OR

  "argumentative essay" OR
  "argumentative essays" OR
  "ensayo argumentativo" OR
  "ensayos argumentativos" OR
  "ensaio argumentativo" OR
  "ensaios argumentativos" OR
  "argumentative-driven assessment" OR
  "argumentative-driven assessments" OR

  (
    (
      (female OR women OR mujer* OR mulher*)
      W/5
      (applicant* OR postulant* OR candidat*)
    )
    AND (
      comput* W/5 (career* OR carrera* OR carreira*)
    )
  )
)
AND AFFILCOUNTRY(Chile)
AND PUBYEAR > 2014
AND PUBYEAR < 2026
WOS-Q002Q003-v01
Database: Web of Science. Frozen source: [archived project file; local path removed for blinded review]
Consulta #1 — WOS-Q002-v02-TI
TI=(
  (engineer* NEAR/5 educat*) OR
  (engineer* NEAR/5 teach*) OR
  (engineer* NEAR/5 curricul*) OR
  (engineer* NEAR/5 pedagog*) OR
  (engineer* NEAR/5 instruct*) OR
  (engineer* NEAR/3 facult*) OR
  (ingenier* NEAR/5 educa*) OR
  (ingenier* NEAR/5 enseñ*) OR
  (ingenier* NEAR/5 formaci*) OR
  (ingenier* NEAR/5 curricul*) OR
  (ingenier* NEAR/5 currícul*) OR
  (ingenier* NEAR/5 pedagog*) OR
  (ingenier* NEAR/5 didáct*) OR
  (engenhar* NEAR/5 educa*) OR
  (engenhar* NEAR/5 ensin*) OR
  (engenhar* NEAR/5 formaç*) OR
  (engenhar* NEAR/5 curricul*) OR
  (engenhar* NEAR/5 currícul*) OR
  (engenhar* NEAR/5 pedagog*) OR
  (engenhar* NEAR/5 didát*)
)
AND CU=(Chile)
AND PY=(2015-2025)

Consulta #2 — WOS-Q002-v02-AB
AB=(
  (engineer* NEAR/5 educat*) OR
  (engineer* NEAR/5 teach*) OR
  (engineer* NEAR/5 curricul*) OR
  (engineer* NEAR/5 pedagog*) OR
  (engineer* NEAR/5 instruct*) OR
  (engineer* NEAR/3 facult*) OR
  (ingenier* NEAR/5 educa*) OR
  (ingenier* NEAR/5 enseñ*) OR
  (ingenier* NEAR/5 formaci*) OR
  (ingenier* NEAR/5 curricul*) OR
  (ingenier* NEAR/5 currícul*) OR
  (ingenier* NEAR/5 pedagog*) OR
  (ingenier* NEAR/5 didáct*) OR
  (engenhar* NEAR/5 educa*) OR
  (engenhar* NEAR/5 ensin*) OR
  (engenhar* NEAR/5 formaç*) OR
  (engenhar* NEAR/5 curricul*) OR
  (engenhar* NEAR/5 currícul*) OR
  (engenhar* NEAR/5 pedagog*) OR
  (engenhar* NEAR/5 didát*)
)
AND CU=(Chile)
AND PY=(2015-2025)

Consulta #3 — WOS-Q003-v02-TI
(
  TI=(
  "faculty of engineering" OR
  "engineering faculty" OR
  "school of engineering" OR
  "facultad de ingeniería" OR
  "facultad de ingenieria" OR
  "escuela de ingeniería" OR
  "escuela de ingenieria" OR
  "faculdade de engenharia" OR
  "escola de engenharia" OR

  ("advanced human capital formation" NEAR/8 (mining OR mine* OR miner*)) OR
  ("formación de capital humano avanzado" NEAR/8 (minería OR mineria OR miner*)) OR
  ("formação de capital humano avançado" NEAR/8 (mineração OR mineracao OR miner*)) OR

  ("academic advising" NEAR/8 (student* OR learner* OR dashboard*)) OR
  ("asesoría académica" NEAR/8 (estudiant* OR tablero OR panel)) OR
  ("asesoria academica" NEAR/8 (estudiant* OR tablero OR panel)) OR
  ("aconselhamento acadêmico" NEAR/8 (estudant* OR painel)) OR
  ("aconselhamento academico" NEAR/8 (estudant* OR painel)) OR

  "curriculum analytics" OR
  "curricular analytics" OR
  "analítica curricular" OR
  "analitica curricular" OR
  "análise curricular" OR
  "analise curricular" OR

  (("learning style" OR "learning styles") NEAR/8 (student* OR universit*)) OR
  (("estilo de aprendizaje" OR "estilos de aprendizaje") NEAR/8 (estudiant* OR universit*)) OR
  (("estilo de aprendizagem" OR "estilos de aprendizagem") NEAR/8 (estudant* OR universit*)) OR

  (("learning path" OR "learning paths") NEAR/8 (dropout OR academic)) OR
  (("ruta de aprendizaje" OR "rutas de aprendizaje") NEAR/8 (deserc* OR académic* OR academic*)) OR
  (("caminho de aprendizagem" OR "caminhos de aprendizagem") NEAR/8 (evas* OR acadêmic* OR academic*)) OR

  ((indigenous NEAR/5 student*) NEAR/12 (engineering OR engineer* OR mathematics)) OR
  ((indígena* NEAR/5 estudiant*) NEAR/12 (ingenier* OR matemát* OR matemat*)) OR
  ((indígena* NEAR/5 estudant*) NEAR/12 (engenhar* OR matemát* OR matemat*)) OR

  ("student-driven solutions" NEAR/8 ("water challenge" OR "water challenges")) OR
  ("soluciones impulsadas por estudiantes" NEAR/8 ("desafíos hídricos" OR "desafios hidricos")) OR
  ("soluções lideradas por estudantes" NEAR/8 ("desafios hídricos" OR "desafios hidricos")) OR

  "argumentative essay" OR
  "argumentative essays" OR
  "ensayo argumentativo" OR
  "ensayos argumentativos" OR
  "ensaio argumentativo" OR
  "ensaios argumentativos" OR
  "argumentative-driven assessment" OR
  "argumentative-driven assessments"
)
  OR
  (
    TI=(("Industry 4.0" OR "Industria 4.0" OR "Indústria 4.0")
        NEAR/12 (competenc* OR skill* OR habilidade*))
    AND TI=(engineer* OR ingenier* OR engenhar*)
  )
  OR
  (
    TI=((female OR women OR mujer* OR mulher*)
        NEAR/5 (applicant* OR postulant* OR candidat*))
    AND TI=(comput* NEAR/5 (career* OR carrera* OR carreira*))
  )
)
AND CU=(Chile)
AND PY=(2015-2025)

Consulta #4 — WOS-Q003-v02-AB
(
  AB=(
  "faculty of engineering" OR
  "engineering faculty" OR
  "school of engineering" OR
  "facultad de ingeniería" OR
  "facultad de ingenieria" OR
  "escuela de ingeniería" OR
  "escuela de ingenieria" OR
  "faculdade de engenharia" OR
  "escola de engenharia" OR

  ("advanced human capital formation" NEAR/8 (mining OR mine* OR miner*)) OR
  ("formación de capital humano avanzado" NEAR/8 (minería OR mineria OR miner*)) OR
  ("formação de capital humano avançado" NEAR/8 (mineração OR mineracao OR miner*)) OR

  ("academic advising" NEAR/8 (student* OR learner* OR dashboard*)) OR
  ("asesoría académica" NEAR/8 (estudiant* OR tablero OR panel)) OR
  ("asesoria academica" NEAR/8 (estudiant* OR tablero OR panel)) OR
  ("aconselhamento acadêmico" NEAR/8 (estudant* OR painel)) OR
  ("aconselhamento academico" NEAR/8 (estudant* OR painel)) OR

  "curriculum analytics" OR
  "curricular analytics" OR
  "analítica curricular" OR
  "analitica curricular" OR
  "análise curricular" OR
  "analise curricular" OR

  (("learning style" OR "learning styles") NEAR/8 (student* OR universit*)) OR
  (("estilo de aprendizaje" OR "estilos de aprendizaje") NEAR/8 (estudiant* OR universit*)) OR
  (("estilo de aprendizagem" OR "estilos de aprendizagem") NEAR/8 (estudant* OR universit*)) OR

  (("learning path" OR "learning paths") NEAR/8 (dropout OR academic)) OR
  (("ruta de aprendizaje" OR "rutas de aprendizaje") NEAR/8 (deserc* OR académic* OR academic*)) OR
  (("caminho de aprendizagem" OR "caminhos de aprendizagem") NEAR/8 (evas* OR acadêmic* OR academic*)) OR

  ((indigenous NEAR/5 student*) NEAR/12 (engineering OR engineer* OR mathematics)) OR
  ((indígena* NEAR/5 estudiant*) NEAR/12 (ingenier* OR matemát* OR matemat*)) OR
  ((indígena* NEAR/5 estudant*) NEAR/12 (engenhar* OR matemát* OR matemat*)) OR

  ("student-driven solutions" NEAR/8 ("water challenge" OR "water challenges")) OR
  ("soluciones impulsadas por estudiantes" NEAR/8 ("desafíos hídricos" OR "desafios hidricos")) OR
  ("soluções lideradas por estudantes" NEAR/8 ("desafios hídricos" OR "desafios hidricos")) OR

  "argumentative essay" OR
  "argumentative essays" OR
  "ensayo argumentativo" OR
  "ensayos argumentativos" OR
  "ensaio argumentativo" OR
  "ensaios argumentativos" OR
  "argumentative-driven assessment" OR
  "argumentative-driven assessments"
)
  OR
  (
    AB=(("Industry 4.0" OR "Industria 4.0" OR "Indústria 4.0")
        NEAR/12 (competenc* OR skill* OR habilidade*))
    AND AB=(engineer* OR ingenier* OR engenhar*)
  )
  OR
  (
    AB=((female OR women OR mujer* OR mulher*)
        NEAR/5 (applicant* OR postulant* OR candidat*))
    AND AB=(comput* NEAR/5 (career* OR carrera* OR carreira*))
  )
)
AND CU=(Chile)
AND PY=(2015-2025)

Consulta #5 — unión final dentro de WoS
#1 OR #2 OR #3 OR #4
SCIELO-Q001-v01 — English
Database: SciELO. Frozen source: [archived project file; local path removed for blinded review]
"engineering education" OR "faculty of engineering" OR "school of engineering" OR
((engineering OR engineer OR engineers) AND (education OR teaching OR learning OR
 curriculum OR pedagogy OR instruction)) OR
(engineering AND (students OR programs OR courses))
SCIELO-Q001-v01 — Spanish
Database: SciELO. Frozen source: [archived project file; local path removed for blinded review]
"educación en ingeniería" OR "enseñanza de la ingeniería" OR "formación de ingenieros" OR
"facultad de ingeniería" OR "escuela de ingeniería" OR
((ingeniería OR ingenieria OR ingeniero OR ingenieros) AND (educación OR enseñanza OR
 aprendizaje OR currículo OR pedagogía OR didáctica OR formación)) OR
(ingeniería AND (estudiantes OR programas OR cursos))
SCIELO-Q001-v01 — Portuguese
Database: SciELO. Frozen source: [archived project file; local path removed for blinded review]
"educação em engenharia" OR "ensino de engenharia" OR "formação de engenheiros" OR
"faculdade de engenharia" OR "escola de engenharia" OR
((engenharia OR engenheiro OR engenheiros) AND (educação OR ensino OR aprendizagem OR
 pedagogia OR didática OR formação)) OR
(engenharia AND (estudantes OR programas OR cursos))
Reproducibility Specifications
Deduplication and canonicalization. DOI and normalized title–year keys were used within and across sources, followed by manual adjudication of ambiguous collisions. Seven cross-source copies were collapsed into canonical Scopus records before the 147 document-level exclusions were counted.
Entity normalization. Author names were normalized through identifiers, normalized name forms, affiliation evidence, and documented collision review. Institutions were harmonized through an alias registry; countries were deduplicated within records. Publication-source titles were normalized for accent, case, and punctuation variants. Author keywords were lowercased, singularized where appropriate, mapped through a frozen thesaurus, and filtered by documented stop terms. Cited references were canonicalized by prioritizing DOI and stable identifiers, followed by conservative author–year–title or author–year–source signatures; ambiguous approximate matches were routed to manual review rather than merged automatically.
Network construction. Complete one-mode projections were constructed from document–entity incidence matrices. Unweighted structural metrics used the presence of co-occurrence relations. Full-count weights supported the primary weighted analyses, while fractional weights were generated for sensitivity analyses and selected display metrics, including fractional total link strength. Keyword co-occurrence, reference co-citation, and document coupling used association-strength normalization for VOSviewer display. Complete analytical networks supported structural inference; filtered display networks were used only for legibility. Selected VOSviewer and Python network-display specifications, including the main-manuscript Figure 5 display rules, are reported in Supporting Information S2, Table S11; complete configuration files, final coordinates, thresholds, and label settings are retained in the anonymized repository. The main-manuscript Figure 5 retained only institutional ties observed in at least two publications. Panel A displayed 27 Chilean institutions and 36 recurrent ties; Panel B displayed 50 institutions (28 Chilean and 22 international) and 81 recurrent ties. Node area used a common publication-count scale across panels, edge width represented fractional collaboration strength, and panel-specific community colors were used only for display.
Null models. Authors: 500 networks; seed 1601 with entity-specific offsets; burn-in 16100 swaps; 4830 swaps between retained samples; document team sizes and entity productivity preserved exactly. Institutions: 500 networks; seed 1601 with entity-specific offsets; burn-in 8940 swaps; 2682 swaps between retained samples; document team sizes and entity productivity preserved exactly. Chilean Institutions: 500 networks; seed 1601 with entity-specific offsets; burn-in 5950 swaps; 1785 swaps between retained samples; document team sizes and entity productivity preserved exactly. Empirical two-sided p values were calculated as 2 × min[(1 + count(null ≤ observed))/(B + 1), (1 + count(null ≥ observed))/(B + 1)], capped at 1.
Statistical models. Annual publication counts for 2015–2024 were modeled using a Poisson mean function with standard errors scaled by Pearson dispersion. Collaboration outcomes were modeled at document level with publication year and adjustments for conference status, English language, Web of Science source, and SciELO source. The 2025 observations were used only as a descriptive and sensitivity extension.
Focused content and evidentiary characterization and human validation. The 55-publication purposive sample covered all nine thematic clusters and 12 coupling fronts and included central, bridge, recent, early-period, Spanish-language, SciELO, and Web of Science cases. A deterministic first-pass registry was reviewed manually. Twelve of 17 flagged records were verified against full text; five unavailable records remain explicitly coded from available titles, abstracts, and keywords. AI was used for code assistance and structured checks, not for independent eligibility decisions or unverified substantive claims.
Quality-appraisal rationale. A formal risk-of-bias assessment was not applied because the primary review questions concern publication structures, collaboration relations, metadata-supported thematic organization, and intellectual linkages rather than intervention effectiveness. The purposive focused characterization is descriptive, uses unknown inclusion probabilities, and does not support corpus-wide prevalence, causal, educational-effectiveness, or comparative quality claims. Its purpose is to characterize evidentiary development among selected publications while preserving explicit claim boundaries.
Complementary Scopus query Q003. Terms were generated during a documented pilot-recall analysis, frozen before final screening, and intended to recover adjacent EER records omitted by the core Q002 formulation. Q003 added 133 within-source unique records not found by Q002 and 62 Q003-only publications to the final corpus. The query was therefore complementary rather than retrospectively fitted to the included corpus.
	Scopus query
	Exported
	Unique after within-source deduplication
	Included in final corpus

	SCOPUS-Q002-v02
	428
	427
	354

	SCOPUS-Q003-v02
	205
	204
	128


Additional Reproducibility Documentation
Table SM3
Retained Export Formats and Source-file Evidence
	Database
	Query identifier
	Retained export format
	Documented source file
	Fields/provenance note

	Scopus
	SCOPUS-Q002-v02
	CSV
	[archived project file; local path removed for blinded review]
	Raw database export retained; field coverage documented in the corresponding search manifest/protocol.

	Scopus
	SCOPUS-Q003-v02
	CSV
	[archived project file; local path removed for blinded review]
	Raw database export retained; field coverage documented in the corresponding search manifest/protocol.

	Web of Science
	WOS-Q002Q003-v01
	CSV
	[archived project file; local path removed for blinded review]
	Raw database export retained; field coverage documented in the corresponding search manifest/protocol.

	SciELO
	SCIELO-Q001-v01
	CSV
	[archived project file; local path removed for blinded review]
	Raw database export retained; field coverage documented in the corresponding search manifest/protocol.


Table SM4A
Exclusions by Adjudication Stage, N = 147
	Adjudication stage
	Excluded publications
	Scope

	Preliminary scope/record corrections
	2
	Documented exclusions before the main relevance stage

	Scope and relevance adjudication
	60
	Central educational purpose and explicit engineering-education context

	Residual-content adjudication
	68
	Targeted content audit based on title, abstract, and author keywords

	Targeted final adjudication
	17
	Final prioritized audit and quality control

	Total
	147
	All exclusions retained in versioned adjudication/provenance records


Table SM4B
Exclusion Reasons During Residual-content Adjudication, N = 68
	Exclusion reason
	Documents
	Share of coded exclusions

	no_explicit_engineering_context
	38
	55.9%

	technical_or_noneducational_title;no_explicit_engineering_context
	7
	10.3%

	engineering_signal_index_only
	5
	7.4%

	k12_or_school_scope;engineering_discipline_plus_education
	5
	7.4%

	k12_or_school_scope;no_explicit_engineering_context
	5
	7.4%

	k12_or_school_scope;technical_or_noneducational_title;no_explicit_engineering_context
	2
	2.9%

	technical_or_noneducational_title;engineering_signal_index_only
	2
	2.9%

	k12_or_school_scope;nonengineering_domain;technical_or_noneducational_title;engineering_discipline_plus_education
	1
	1.5%

	nonengineering_domain;engineering_discipline_plus_education
	1
	1.5%

	nonengineering_domain;no_explicit_engineering_context
	1
	1.5%

	nonengineering_domain;technical_or_noneducational_title;no_explicit_engineering_context
	1
	1.5%


Note. Table SM4A reports all 147 exclusions by adjudication stage. Table SM4B provides the detailed reason distribution for the 68 residual-content exclusions. The complete 147-record exclusion register, including record-level reason codes and rationales across all stages, will be included in the anonymized repository.
Table SM5
Complete Null-model Randomization Specifications
	Network
	Replicates
	Seed
	Burn-in swaps
	Swaps between retained samples
	Preserved margins

	Authors
	500
	1601
	16100
	4830
	Publication team size and author productivity

	Institutions
	500
	1601
	8940
	2682
	Publication team size and institution productivity

	Chilean institutions
	500
	1601
	5950
	1785
	Publication team size and Chilean-institution productivity


Table SM6
Complete Statistical-model Specifications
	Outcome
	Primary period
	Specification
	Covariates
	Sensitivity

	Annual publication output
	2015-2024
	Poisson mean model with log link; Pearson-scaled standard errors
	Publication year
	Repeated for 2015-2025; 2025 treated as a descriptive extension

	International collaboration
	2015-2024
	Document-level binary logistic regression
	Publication year, canonical source, language, conference-paper status
	Repeated for 2015-2025

	Chile-Chile interinstitutional collaboration
	2015-2024
	Document-level binary logistic regression
	Publication year, canonical source, language, conference-paper status
	Repeated for 2015-2025

	Thematic-assignment coverage
	2015-2025
	Stratum profiles, chi-square tests, Cramer's V, Mann-Whitney tests, standardized differences
	Source, language, document type, year, collaboration form, metadata availability
	Adjusted logistic model omitted because perfect separation made coefficients noninterpretable


Empirical null-model p values. Two-sided empirical p values were calculated as 2 x min[(1 + count(null <= observed))/(B + 1), (1 + count(null >= observed))/(B + 1)], capped at 1. The randomizations preserve the two incidence-matrix margins stated in Table SM5 but do not preserve temporal order, discipline, geography, funding, topic, or institutional hierarchy.
