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Background: In contemporary academia, proficiency in a second language, particularly English, is of significant importance for university students. The objective of this research is to determine the validity and reliability properties of the Strategy Inventory for Language Learning (SILL) among Peruvian university students.

Methods: Six hundred ten Peruvian university students, aged between 18 and 50 years (M = 22.8; SD = 5.90), participated in the study. Statistical techniques for latent variables were employed, and recommendations for determining the psychometric properties of educational and psychological tests were followed.

Results: The results show that the SILL exhibits an internal structure organized into six first-order factors and one second-order factor, consistent with the theoretical proposal. This structure was confirmed through CFA with excellent goodness-of-fit indices (χ2 = 222.254, df = 129, p = 0.000, RMSEA = 0.034, SRMR = 0.037, CFI = 0.971, TLI = 0.966). The inventory also demonstrates adequate internal consistency for its six factors, as well as for the complete inventory (α/ω/H > 0.7), and is invariant according with gender (male and female), geographical location (coast, mountains and jungle) age (late adolescence and early adulthood), and English educational level (A and B).

Concussion: It’s concluded that the SILL is a measurement instrument that demonstrates validity, factorial invariance, and high reliability in its scores. Consequently, it can be utilized in future academic research.
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1 Introduction

English language proficiency is currently recognized as a crucial competence for university students, as it facilitates greater access to information in scientific publications (Sri Andayani, 2022). This proficiency contributes to the enhancement of students’ research skills, which are essential for their academic success (Karim et al., 2023), particularly in developing critical thinking, problem-solving abilities, affective responses (Vieno et al., 2022), and in achieving superior academic performance (Zhai and Razali, 2023). Furthermore, English language proficiency in the university context affords students improved academic and professional opportunities abroad, facilitating the process of cultural adaptation that such experiences entail (Wilczewski and Alon, 2023). Moreover, the significance of English proficiency extends beyond the university environment, as it is identified as a key factor for the professional growth of graduates, providing enhanced employment opportunities (John et al., 2021).

In Peru, since the year 2000, the state has implemented English courses at all educational levels (British Council Perú, 2024). However, according to the latest English Proficiency Index (EPI, 2023) ranking, Peru occupies the 50th position and demonstrates a medium level of English proficiency. Considering these reports, it is of paramount importance to explore the English language learning strategies employed by students in order to implement pedagogical actions appropriate to their needs and learning styles (Liu et al., 2023).

Language learning strategies are defined as actions employed by students to enhance their proficiency in second language acquisition skills (Oxford, 1986, 1990). The English language learning strategies were theoretically classified into direct and indirect strategies (Oxford, 1990). Among the direct strategies are memory strategies which enable students to store and retrieve knowledge, employing techniques to organize, review, and retain linguistic material in memory (Ardasheva and Tretter, 2013; García-Herrero and Jiménez-Vivas, 2014; Wu and Chang, 2018) cognitive strategies involve the utilization of cognitive skills such as reasoning, analysis, and application to engage with linguistic material, facilitating more efficient language processing (Ardasheva and Tretter, 2013; García-Herrero and Jiménez-Vivas, 2014; Wu and Chang, 2018; John Peter and Hashim, 2023) and compensation strategies are employed to allow students to address deficiencies in their language knowledge, particularly when expressing themselves orally or in writing.

Concerning indirect strategies, metacognitive strategies encompass planning, monitoring, and self-evaluation of learning, enabling students to reflect on their progress and manage their mental processes autonomously (Ardasheva and Tretter, 2013; García-Herrero and Jiménez-Vivas, 2014; John Peter and Hashim, 2023) affective strategies facilitate students’ management of their emotions, motivation, and attitudes towards learning, which are essential for maintaining interest and overcoming negative emotions such as anxiety or frustration (Ardasheva and Tretter, 2013; García-Herrero and Jiménez-Vivas, 2014; Wu and Chang, 2018; John Peter and Hashim, 2023). Social strategies involve interaction with others in the learning process (Ardasheva and Tretter, 2013; García-Herrero and Jiménez-Vivas, 2014; Wu and Chang, 2018; John Peter and Hashim, 2023). These strategies assist students in interacting with peers, instructors, and native speakers to enhance their linguistic skills.

Recent research has focused on enhancing English language acquisition in university settings. A study conducted on Chinese students demonstrated that their attitude towards internet usage influences online English learning, suggesting that educators and administrators should promote its utilization to enhance language proficiency (Wang et al., 2023). Furthermore, the implementation of artificial intelligence in English language instruction has been shown to improve competence, motivation, and self-regulation in language learning (Wei, 2023). Gamification has been identified as an effective strategy for English language acquisition, fostering an empathetic environment and enhancing relationships, motivation, and learning enjoyment (Laura-De La Cruz et al., 2023). The analysis of English-language news articles also facilitates language proficiency, strengthens social responsibility, and improves linguistic skills (Gong, 2023). International student exchange programs in universities contribute significantly to English language proficiency and enrich academic development (Peng, 2021).

Language learning strategies employed by university students may influence their language proficiency (Kovacevic, 2019). The utilization of gamification enhances vocabulary acquisition and promotes motivation for collaborative work, although it is less effective for grammatical learning (Batlle Rodríguez and Argüello, 2023). Furthermore, implementing English-language conferences and utilizing English within the university environment, in conjunction with student motivation, would constitute effective strategies (Tai and Zhao, 2024). Thus, the strategies implemented by an educational institution can stimulate the use of learning strategies.

Although there are no studies on the combined effectiveness of various strategies in university students, it has been demonstrated that, in secondary school students, cognitive, metacognitive, affective, meta-affective, social, and meta-social strategies significantly influence attitudes and performance in English (Habók et al., 2022). A systematic review of 42 studies (2017–2023) reveals that, in Latin America, except for Chile, there is a lack of research on English learning strategies among university students, indicating limited exploration in this region (Domínguez and Juanías, 2024).

The extant literature identifies several scales for measuring this construct in university students. The Language Learner Factors Questionnaire, developed in China for tertiary students, evaluates factors influencing English learning through 17 items across three strategies: focus on form, focus on meaning, and avoidance of the mother tongue; however, validity and reliability evidence were not reported (Wen and Johnson, 1997). The Language Strategy Use Inventory (LSUI), developed in the United States, assesses learning strategies in university students with 90 items in six categories: listening, vocabulary, speaking, reading, writing, and translation, for which adequate reliability was reported (Cohen, 2014; Kappler Mikk et al., 2019).

The Strategy Inventory for Language Learning (SILL) is the most representative instrument for measuring English learning strategies, psychometrically analyzed in university contexts, albeit with a varying number of items. Unlike other scales that focus on a single type of strategy, the SILL comprehensively measures cognitive, metacognitive, affective, and social strategies (John Peter and Hashim, 2023). Upon its development, the scale was anticipated to identify six factors in accordance with the proposed theoretical framework—memory, cognitive, compensation, metacognitive, affective, and social strategies—however, the initial version of 135 items (SILL 1.3) revealed ten factors with reliability of the whole instrument (α = 0.9467) and each of its factors. The reliability and validity of the internal structure of each factor was reported considering only 114 items for a second version; nevertheless, some factors exhibited a reliability below 0.7, and one factor did not demonstrate adequate reliability (α = 0.3061). An alternative version consisting of 121 items was proposed (SILL 2.1); however, its reliability and validity were not reported. Additionally, another version comprising 47 items was proposed (SILL 2.2), but evidence of its reliability and validity was not provided (Oxford, 1986). Subsequently, the scale was modified and presented in two formats: one with 80 items (SILL 5.1) for English speakers learning another language and one with 50 items (SILL 7.0) for speakers of other languages learning English, both with a structure based on Oxford’s system for classifying strategies into six groups, but evidence of factorial structure of this system was not reported (Oxford, 1990). This 50-item version was used in university students in Puerto Rico, yielding 9 factors: strategies for active and naturalistic use of English, metacognitive strategies with affective support, social and affective strategies, reflective strategies for language analysis and anxiety awareness, sensory memory strategies, cognitive and social strategies for conversation practice, sensory image strategies for vocabulary learning, strategies for cognitive manipulation of language, and general compensation strategies (Green and Oxford, 1995).

Psychometric analysis of the SILL was conducted in Taiwan, China, Japan, Egypt, and the United States showing 9 factors; however, only the reliability of the whole scale was reported (Oxford and Burry-Stock, 1995) as in Thailand (Zou and Lertlit, 2022). Nevertheles, in Japan, the internal structure of the 50-item SILL was evaluated through confirmatory factor analysis, revealing a lack of evidence for model fit (Isemonger, 2016). Meanwhile, in Brazil, a study examining participants from diverse educational backgrounds, including undergraduates, reported evidence of reliability for each factor. However, the affective strategies factor demonstrated a reliability coefficient of 0.566, while the memory factor exhibited a reliability of 0.691. Nevertheless, evidence of validity regarding the internal structure was not reported (Yang et al., 2021). A 38-item version was adapted for utilization with Spanish university students, demonstrating only the reliability of the complete instrument but not of its individual factors, without reporting evidence of validity evaluated in the assessed population (García-Herrero and Jiménez-Vivas, 2014). In Chile reliability of each factor was reported but not evidence of validity of the internal structure of 50 items grouped in nine factors (Barrios et al., 2017; Montaño-González and Cancino, 2020). Based on the aforementioned considerations, it is evident that the SILL demonstrates a theoretical framework with a wide use; however, it necessitates an assessment of its internal structure validity through confirmatory factor analysis, an evaluation of its construct validity, and a reliability analysis of its factors, particularly in the Spanish version.

According to Oxford (1990) the use of language learning strategies is a common phenomenon, with women typically using a broader and more diverse range of strategies compared to men (Sumarni and Rachmawaty, 2019). Both female and male often use social strategies while the lowest frequency strategy uses both were different. Ranjan and Philominraj (2020) noted that women, although with a not very significant difference, reported using language learning strategies slightly more frequently than men. In another recent study, between 1989 and 2021, women, in their highest percentage, respond significantly to Language Learning Strategies but no significant differences were found in productive vocabulary (Montero-SaizAja, 2021). In another study females use all the strategies more often than males particularly on metacognitive strategy (Andini and Prastiyowati, 2021). In consideration of the geographical context, it has been reported that the teaching and learning of the English language differ according to the geographical location of the student. This variation is influenced by factors such as socioeconomic and cultural status, linguistic and educational context, and the traditions of educators. These factors affect language proficiency, and the learning strategies employed (Hu, 2003; Habók et al., 2021). According to the language learning strategies (SILL) in A1–B1 level students, social strategies were the most frequently used, highlighting a preference for collaborative and interactive learning. Affective and metacognitive strategies, were more common at advanced levels (Gómez et al., 2021). According to the age, secondary (aged 13–18) and tertiary (aged 20–22) students reported using compensation strategies more frequently than primary (aged 10–12) students. Tertiary students used social and affective strategies more frequently than did other age groups (Chen, 2014). Nonetheless, these investigations lacked a proper demonstration of measuring invariance. Measurement invariance constitutes a crucial prerequisite when comparing outcomes across distinct groups (e.g., men and women, different geographical location, age and educational level) to ensure that the instrument measures the same construct equivalently for all groups. Without establishing measurement invariance, group differences in scores may reflect measurement bias rather than true differences in the construct being measured (Vandenberg and Lance, 2000; Cheung and Rensvold, 2009).

The SILL in Spanish language, while demonstrating adequate global reliability, requires evaluation of its psychometric properties of internal structure through factor analysis, construct validity and the assessment of reliability of its factors. This aspect constitutes a research gap that warrants attention to ensure the precision of measurements to be conducted in future studies (Boateng et al., 2018), at the university education level. Consequently, the research question proposed in this study were: What are the psychometric properties reliability, validity of the internal structure, convergent validity, discriminant validity, and measurement invariance between genders (male and female), geographical location (coast, mountains and jungle), age (late adolescence and early adulthood), and English educational level (A and B) according to the common European framework (Council of Europe, 2001)? Five hypothesis correspondent to that question are proposed as follows:

• The SILL will demonstrate high internal consistency (α, ω and H > 0.70) when administered to non-native English speakers in a Peruvian university setting.

• The SILL will demonstrate adequate fit indices as evidence of validity of internal structure (CFI/TLI > 0.90 or 0.95, RMSEA < 0.05 or 0.08 and SRMR < 0.08).

• The SILL will demonstrate evidence of convergent validity (AVE values ≥ 0.5).

• The SILL will demonstrate evidence of discriminant validity (AVE > φ2).

• The SILL will demonstrate evidence of measurement invariance for men and women, geographical location (coast, mountains and jungle) age (late adolescence and early adulthood), and English educational level (A and B) at the levels of configural, metric, scalar and strict invariance (|ΔCFI| < 0.01, |ΔRMSEA| < 0.015, and |ΔSRMR| < 0.03).

Therefore, the objective of this study is to determine the validity and reliability properties of the Strategy Inventory for Language Learning (SILL) in Spanish with Peruvian university students. This instrument enables them to identify and implement effective practices for learning this language, thereby optimizing the teaching-learning process.



2 Method


2.1 Design

This study is categorized as quantitative, employing a survey-based, cross-sectional research design (Creswell and Creswell, 2023), and is characterized as a psychometric study as it focuses on the validation and evaluation of a measurement instrument, to ensure the reliability and validity of its measurements for their intended purpose (Rust et al., 2021).



2.2 Participants

To determine the sample size, a sample size calculator for structural equation models was utilized (Soper, 2024), with an anticipated effect size of 0.3, a desired statistical power of 0.8, 6 latent variables, 38 observed variables, and a probability level of 0.05, which indicated that the recommended minimum size was 256. The data were collected from 610 university students from three branches of one university, located in the three geographical regions of Peru (coast, highlands and jungle), aged between 18 and 50 years (M = 22.8; SD = 5.90) of whom 399 (65.4%) were in the early adulthood (20 to 39 years) and 355 (58.2%) were female. Regarding marital status, 560 (91.8%) were single. With respect to faculty affiliation, 261 (42.8%) were from Health Sciences; and concerning geographical area, 342 (56.1%) were from the coastal region (Table 1).



TABLE 1 Sample description.
[image: Table1]



2.3 Ethical aspects

To conduct this study, the processes outlined in the Declaration of Helsinki were followed, and approval was obtained from the ethics committee of the researchers’ affiliated university (Reference 2023-CEEPG-00010). Subsequently, the directors of each professional school and the coordinators of the university language center were contacted, explaining the nature of the research. They were requested to provide class schedules for virtual or in-person modalities, as well as the telephone numbers of the instructors to coordinate the date and time for the administration of electronic forms intended for data collection. Then, on the designated date and time, the link was sent via WhatsApp for in-person classes, while for virtual classes, the link was sent via Zoom chat. The electronic form, developed using Google Forms, included a format to obtain informed consent from each participant, followed by a section for collecting sociodemographic data and another section that included the data collection instrument.



2.4 Instruments

The Strategy Inventory for Language Learning (SILL) is an instrument developed by Oxford (1986, 1990), translated and adapted to Spanish for use with Spanish university students in a reduced form of 38 items (García-Herrero and Jiménez-Vivas, 2014) to ascertain the type of learning strategies employed by a student when learning the English language. It comprises six dimensions that measure the subjects’ use of memory strategies (Items 1 to 8), cognitive strategies (Items 9 to 18), compensation strategies (Items 19 to 22), metacognitive strategies (Items 23 to 27), affective strategies (Items 28 to 31), and social strategies (Items 32 to 38), utilizing a 5-point Likert scale: “never or almost never” = 1, “generally not” (less than half the time) = 2, “sometimes” (approximately half the time) = 3, “often” (more than half the time) = 4, and “always or almost always” = 5. The Spanish version utilized herein demonstrated evidence of reliability (α = 0.823); however, its evidences of content and construct validity was solely supported by the English version of 50 items (Oxford, 1990; García-Herrero and Jiménez-Vivas, 2014).



2.5 Data analysis

For statistical analysis, the free software R 4.3.1 (R Core Team, 2023) was utilized through the R Studio 2023.06.1 + 524 interface, where Confirmatory Factor Analysis and reliability processes were conducted.

Initially, a preliminary psychometric analysis of the items was conducted using the Pearson product–moment discrimination index (DI > 0.2) of each item in relation to the complete scale without that item (Rust et al., 2021), as well as a reliability analysis evaluating whether the α coefficient decreases when each item is removed.

Subsequently, prior to initiating the CFA, the corresponding assumptions were verified. The skewness and kurtosis were confirmed to have values between −1 and +1, which fit the assumption of univariate normality (Finney and DiStefano, 2013), and to evaluate the multivariate normal distribution assumption, the expected Mardia’s skewness of 0 and kurtosis of [image: image] for p variables were considered. Values below this expectation were interpreted as indicators of platykurtosis, while higher values were interpreted as indicators of leptokurtosis. Moreover, if at least one of these tests is statistically significant (p-value < 0.05), it is inferred that the underlying distribution is non-normal (Lewis, 2013; Cain et al., 2017). Subsequently, utilizing the lavaan library in the RStudio interface, Confirmatory Factor Analysis (CFA) was conducted using the Maximum Likelihood estimator with Satorra-Bentler correction (MLM), which represents an appropriate alternative when analyzing items as continuous variables with non-normal distribution (Finney and DiStefano, 2013). For the evaluation of the adjustment models, the following indicators were considered: the chi-square test (χ2), the confirmatory fit index (CFI), the Tucker-Lewis index (TLI), the root mean square error of approximation (RMSEA), and the standardized root mean square residual (SRMR), with CFI and TLI values > 0.90 indicating an acceptable fit and > 0.95 indicating a good fit (Schumacker and Lomax, 2016). For RMSEA values below 0.05 indicate a good fit and below 0.08 indicate an acceptable fit, and for SRMR values below 0.08 indicate a good fit (Bandalos and Finney, 2019; Kline, 2023).

The reliability of the latent model was calculated using Cronbach’s α coefficients (Cronbach, 1951) and McDonald’s ω (McDonald, 2009) from the psych statistical package (Revelle, 2022), as well as the H index (Hanckock and Mueller, 2013), for which magnitudes > 0.70 are considered adequate (Domínguez-Lara, 2016). Factor loadings with values λ > 0.50 were deemed appropriate. Convergent validity was estimated using the average variance extracted (AVE), where values should at least 0.50 to indicate that the observed items or variables correspond adequately to their factor, while discriminant validity would be assumed to the extent that the AVE of each latent variable was greater than the square of the correlation between them (φ2), thus indicating that the observed variables of one factor are sufficiently distinct from other factors (Hair et al., 2019). The analysis to calculate invariance was conducted using the hemp package (Desjardins and Bulut, 2018). Factorial invariance between males and females was verified, evaluating the more restricted CFAs (Chen, 2007). The first level, configural invariance (M1), evaluates the reference model; the second level, metric invariance (M2), assesses the equality of factor loadings; the third level, scalar invariance (M3), examines the equality of indicator intercepts; and the fourth level, strict invariance (M4), evaluates the equality of indicator residuals (Meredith, 1993; Brown, 2015). To evaluate the invariance of the factorial structure across the groups under comparison, models of first and second order were compared (Chen et al., 2005). As the chi-square difference (Δχ2 non-significant) is sensitive to sample size, the absolute value of the CFI difference (|ΔCFI| < 0.01), RMSEA (|ΔRMSEA| < 0.015), and SRMR (|ΔSRMR| < 0.03) were utilized (Putnick and Bornstein, 2016; Finch and French, 2018).




3 Results


3.1 Preliminary analysis of the items

A descriptive analysis of the 38 items in the scale under evaluation was conducted, calculating the descriptive statistics of mean, median, maximum and minimum values, skewness (g1), and kurtosis (g2). Additionally, the discrimination index (DI) was evaluated using Pearson’s product–moment correlation coefficient for each item in relation to the other items on the scale. The reliability (α) of the complete scale was analyzed if an item was eliminated (Table 2). All items met the assumption of univariate normality, as the skewness (g1) and kurtosis (g2) were within the range of ±1, the DI values were > 0.2, and the α value of 0.955 for the complete scale decreased if any item was removed, with the exception of item 36. However, it was decided to retain item 36 due to the adequacy of its other descriptive measures. The evaluation of multivariate normal distribution through Mardia’s test indicated that the multivariate normality assumption was not met, as the multivariate skewness was 22812.21 (expected value = 0) and kurtosis was 115.04 (expected value = 1,520), both with p-value < 0.05.



TABLE 2 Descriptive analysis of the items.
[image: Table2]



3.2 Validity of the internal structure and reliability

In order to verify the validity of the internal structure of the instrument, confirmatory factor analysis (CFA) was carried out, obtaining adequate and adequate fit indices (χ2 = 1428.958, df = 650 p = 0.000, RMSEA = 0.044, SRMR = 0.049, CFI = 0.905, TLI = 0.897) with adequate evidence of reliability (α, ω, H > 0.7). However, there was insufficient evidence of convergent validity (AVE < 0.5) and lack evidence of discriminant validity (φ2 > AVE) as be seen in Table 3.



TABLE 3 Confirmatory factor analysis with evidence of reliability and construct validity.
[image: Table3]

The absence of convergent and discriminant validity evidence for the 38-item, six-factor model prompted the hypothesis that a more robust model could be developed. This enhanced framework would be achieved through strategic item reduction, retaining only those elements that contribute to a more stable structure and exhibit clear convergent and discriminant validity properties. This second model of 20 items in six factors was evaluated using CFA, and adequate fit indices were obtained (χ2 = 181.570, df = 120, p = 0.000, RMSEA = 0.029, SRMR = 0.032, CFI = 0.981, TLI = 0.976), with evidence of convergent validity at one decimal place (AVE = 0.5), lack evidence of discriminant validity (φ2 > AVE), and evidence of reliability (α, ω, H > 0.7).



3.3 Second order model

As favorable fit indices were obtained for a six-factor model, but evidence of high correlations between factors (as shown in Table 3), it was hypothesized that a model with six first-order factors and one second-order factor encompassing the first-order factors might exist. This second model (Figure 1) was evaluated using CFA, and adequate fit indices were also obtained (χ2 = 222.254, df = 129, p = 0.000, RMSEA = 0.034, SRMR = 0.037, CFI = 0.971, TLI = 0.966), although not superior to the indices of the first evaluated model. Nevertheless, it is considered that this model would better explain the high correlation between some primary factors (φ > 0.7) based on the notion of all items belonging to a second-order factor. The reliability of this second order model was adequate (α = 0.916; ω = 0.917).

[image: Figure 1]

FIGURE 1
 Second order model. SO; Second Order factor (Language learning strategies); F1, Memory strategies; F2, Cognitive strategies; F3, Compensation strategies; F4, Metacognitive strategies; F5, Affective strategies; F6, Social strategies.




3.4 Measurement invariance analysis

The second-order model obtained was assessed for its invariance across the entire sample (N = 610), taking into account gender (males and females) and geographical location (coast, mountains, and jungle). To address potential extremal differences between groups, the sample was reduced based on age (late adolescence and early adulthood) and English educational level (A and B), resulting in sample sizes of 593 and 586, respectively. This reduction was necessary due to the limited number of respondents in the third age category (middle adulthood: n = 17) and the third English educational level (C = 24). Invariance was confirmed using the ΔCFI, ΔRMSEA, and ΔSRMR criteria. The imposition of the constraint of equal means did not significantly affect the model fit, indicating that the latent measures are comparable across both genders, the three geographical locations, the two age stages, and the two English educational levels. Consequently, the proposed model, unrestricted M1, at the first order M2, M4, M6, and at the second order M3, M5, and M7, satisfies the expected criteria and confirms the factorial invariance of the SILL (Table 4).



TABLE 4 Analysis of invariance.
[image: Table4]




4 Discussion

English language learning strategies among university students encompass the techniques and methods employed by students to facilitate the acquisition and mastery of English as a foreign language. In Peru and other Latin American countries, there is a need for appropriate instruments to measure English language learning strategies, considering dimensions such as memory, cognitive, compensation, metacognitive, affective, and social strategies. The objective of this study was to determine the psychometric properties of the Strategy Inventory for Language Learning (SILL) and provide evidence of its validity, reliability, and invariance according to sex in Peruvian university students.

Regarding the evidence of validity of the internal structure of the SILL in Spanish language, the present study, through Confirmatory Factor Analysis (CFA), assessed an initial model comprising 38 items grouped into six correlated factors. However, this model did not exhibit adequate Tucker-Lewis Index (TLI) values and lacked evidence of convergent and discriminant validity. Subsequently, a second model consisting of 18 items grouped into six correlated factors was evaluated to achieve convergent validity. Nevertheless, this second model demonstrated inadequate discriminant validity and high correlation between factors. Consequently, a third model—incorporating a second-order factor comprising the six factors of the second model—was evaluated, which provided evidence supporting a structure of one second-order factor with six first-order factors encompassing 18 items. This structure facilitates a comprehensive measurement of language learning strategies (cognitive, metacognitive, affective, and social) across the six a priori dimensions theoretically proposed in the original version and provides a whole scale score. The model demonstrates favorable fit indices through CFA (RMSEA, SRMR < 0.05; CFI, TLI > 0.95) as evidence of validity of internal structure, which is not observed in other six-dimensional versions, such as the Spanish version of 38 items (Green and Oxford, 1995; Oxford and Burry-Stock, 1995; García-Herrero and Jiménez-Vivas, 2014), the Thailand version of 50 items (Zou and Lertlit, 2022), or the 50-item Japan version where CFA was conducted with acceptable RMSEA and SRMSR but TLI and CFI indicated strong evidence against the model (RMSEA = 0.60, SRMR = 0.62; CFI = 0.772, TLI = 0.760) (Isemonger, 2016). Furthermore, the factor structure of six factors comprising 18 items presented in this study is more parsimonious and theoretically consistent than other versions of 50 items grouped into nine factors, such as the Spanish-language Puerto Rican and Chilean versions, which contain 50 items grouped into nine factors (Green and Oxford, 1995; Barrios et al., 2017; Montaño-González and Cancino, 2020) or other versions of nine factors psychometrically assessed in Taiwan, China, Japan, Egypt, and the United States (Oxford and Burry-Stock, 1995).

The reliability of the SILL was evaluated for the complete instrument, as well as its dimensions, using Cronbach’s alpha coefficients (α), McDonald’s Omega (ω), and coefficient H, whose values were greater than 0.7, indicating that the SILL is reliable, demonstrating precision when utilized as a measurement tool (Kline, 2023).

Measurement invariance has been confirmed across gender, geographical location, age and English educational levels. This validation supports unbiased comparisons between male and female students, from coastal, mountainous, and jungle regions, in the age stages of late adolescence and early adulthood, and individuals at A and B English educational levels according to the commonly educational framework, in future studies (Vandenberg and Lance, 2000; Cheung and Rensvold, 2009), with greater precision than the results of previous investigations that did not perform invariance prior to the comparison between male and female university students (Oxford, 1990; Sumarni and Rachmawaty, 2019; Ranjan and Philominraj, 2020; Andini and Prastiyowati, 2021; Montero-SaizAja, 2021), between students of different geographical location (Hu, 2003; Habók et al., 2021), between English levels according to the commonly educational framework (Gómez et al., 2021) and between students of different age groups (Chen, 2014).


4.1 Implications

English language learning strategies significantly influence the academic performance of university students and their ability to communicate in a foreign language, thereby facilitating proficiency in oral and written expression and comprehension in English. An instrument to assess these strategies can guide educators and administrators of educational institutions in generating a diagnosis and identifying areas where students may require additional support, with the aim of promoting the appropriate use of strategies that have a low level of utilization and, ultimately, improving language mastery. Furthermore, for students, it would enable the enhancement of their academic performance by allowing them to recognize their strengths and weaknesses, thus promoting the adoption or improvement of strategies that are underutilized or not employed in their English language learning, thereby fostering autonomous learning and the acquisition of greater confidence in the acquired language skills. By considering these implications, it is possible to create a learning environment that not only cultivates language proficiency but also develops critical skills for the academic and professional future of university students.



4.2 Limitations

While the current study established the reliability of the SILL through internal consistency and validated its internal structure, it did not obtain evidence of validity concerning other constructs or instruments measuring the same construct. Consequently, it is advisable for future research to undertake such analyses and to evaluate the psychometric properties of other instruments assessing English language learning strategies. Another limitation pertains to the evidence of invariance, which was demonstrated with respect to gender (male and female), geographical location (coast, mountains and jungle), age (late adolescence and early adulthood), and English educational level (A and B). However, it did not encompass all age stages (e.g., middle adulthood and late adulthood) or English educational levels (level C), as such analyses would require a larger sample size in one or more categories of these variables. Additionally, it is noteworthy that the data were collected virtually; therefore, it is recommended to perform further confirmatory factor analyses using data collected through printed formats and to compare those results with the findings of this study.




5 Conclusion

The SILL is a valid and reliable instrument that assesses six dimensions: memory strategies, cognitive strategies, compensation strategies, metacognitive strategies, affective strategies, and social strategies to measure English language learning strategies in Peruvian university students. Furthermore, this research has demonstrated that the scale is invariant across gender (male and female), geographical location (coast, mountains and jungle), age (late adolescence and early adulthood), and English educational level (A and B), allowing for comparisons between the categories evaluated of those variables. This inventory contributes to the field of research in teaching and learning English as a second language in Spanish-speaking contexts. Researchers and practitioners seeking to understand and enhance English learning strategies and, ultimately, student performance and motivation, may find this scale to be a valuable tool. These findings have potential implications for educational practices and policies, with a focus on fostering English learning strategies and addressing differences in their use between males and females. Given its psychometric properties, it is recommended that the SILL also be validated in the context of regular basic education and at the postgraduate level.
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347
350
359
373
373
337
340
375
368
380
351
379
372
363
342
353
388
383
378
340
383
363
376
404
377
359
341
346
344
334
340
355

SD
0.87
0.88
0.95
103
L2
092
091
0.93
092
091
0.87
0.98
091
092
0.87
0.95
0.95
0.84
0.88
081
094
091
0.88
0.76
081
094
0.82
0.89
0.96
0.85
0.88
091
094
097
0.96
104
0.89

097

Min.

1
1

5

5

~0.240
~025¢
~0.464
-0229
~0.058
~0.394
-0177
~0.264
~0333
~0240
~0392
~0.131
~0.061
~0396
~0.145
~0432
~0262
~0.268
~0340
~0.084
~0.296
~0.156
~0439
-0229
-0245
-0.124
~0.356
~0432
-0511
~0.499
-0275
~0.261
-0.287
~0376
-0328
-0221
-0012

-0.137

0.027

0.049

0.061

~0.284

~0.708

0027

-0.247

-0282

-0.120

~0.480

0.092

-0227

~0082

~0.172

~0374

~0314

-0222

~0292

~0.028

~0.134

~0.155

-0204

-0221

~0.190

-0254

~0306

-0072

0178

-0013

~0392

-0314

~0153

0.080

0,077

-0.177

-0417

-0.132

~0519

DI
0532
0.621
0.496
0535
0534
0.584
0.701
0572
0575
0538
0.598
0592
0.645
0595
0.666
0578
0.674
0.698
0.550
0.642
0.581
0.605
0593
0.665
0679
0620
0.605
0556
0556
0.565
0626
0.460
0.596
0.504
0619
0363
0.561

0.638

o

0.954

0953

0.954

0.954

0.954

0.954

0953

0.954

0.954

0.954

0.953

0953

0.953

0.953

0.953

0.954

0953

0953

0.954

0953

0.954

0953

0.953

0953

0953

0953

0953

0.954

0.954

0.954

0953

0.954

0953

0.954

0.953

0.955

0.954

0.953
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