Strategy-Instruction and Strategy Clustering in the Development of Young Learners’ Reading Skills

Abstract

Past research has demonstrated the positive outcomes of Strategy-Instruction in reading tasks. However, most of it has been conducted outside of school contexts, for relatively short periods of time, and has predominantly used quantitative methods. There is little SI research extending over a school semester, embedded in regular school hours, and almost none focused on the use of strategy clusters. The importance of theoretical justification for the choice of strategies employed in research has also been overlooked (see Plonsky, 2019). This article reports on a quasi-experimental mixed-methods SI study, aimed at encouraging strategy-cluster use in a secondary school context. Strategy selection for the SI was based on a multifactor theory of second language literacy. The participants (n=119) were 12-year-old learners, with instruction taking place during their regular school time over one school semester. The quantitative data showed the success of SI. The qualitative data provided valuable insights into strategy clustering, strategy chains, and strategy-cluster-types. Analysis of the two data sources reinforces the links between strategy clusters and reading comprehension.
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1. Introduction
Interest has been shown in encouraging the use of strategy-cluster deployment in Strategy Instruction (SI) research, and a commitment to investigating its influence has been a central interest for Language Learner Strategies researchers (see Cohen, 2011). However, despite arguments over the importance of the effective combination of strategies and their role in proficiency, strategy clustering has not generally been widely researched (see Cohen, 1998; Anonymous, 2006; Macaro, 2006; Griffiths, 2008). Although Strategy Clusters (SCs) are mentioned in academic research (i.e., Macaro & Erler, 2008; Harris, 2007), there is still an evident need for further analyses on SCs in practice (see Cohen & Wang, 2018a; Cohen & Wang, 2018b). Furthermore, a skill-based theoretical justification for strategy selection in such research has rarely been employed. At the same time, researchers have drawn attention to this lack of understanding of the explicit relationship between perspectives on real language learning processes and the actual skills learners deploy (see McDonough, 1995; Stevick, 1990). Harris (2007) and Manoli, Papadopoulpu, and Metallidou (2016), for example, offer a brief justification for the selection of strategies deployed in their research. Perspectives on the theoretical justification for strategy selection need therefore to be improved.  

 This paper seeks to contribute to the research on language learner strategies by addressing the above mentioned limitations of previous studies. Two principal distinct features are addressed. Firstly, SCs of an intervention and a comparison group are compared upon completion of a SI study. Qualitative as well as quantitative data were collected to evaluate the impact of SI. The quantitative data were also used to compare the outcomes of the research to previously published studies. The qualitative data, which consisted of verbal report protocols, further provide insights regarding strategy-cluster deployment. Secondly, a skill-based theoretical justification was followed for the selection of learner strategies in conducting the research We hope as a result to improve perspectives on theoretical justification in learner strategies research.     

2. Background on LLS
In the past 50 years, various SI procedures have been developed to teach so-called ‘poor’ learners the strategies of successful language learners (see, for example, Cohen, 1998; Anonymous, 1999; Macaro, 2001). Previous research has shown that SI of any sort can improve learners' comprehension and can have a positive impact in high proficiency groups (Chularut & DeBacker, 2004; Pappa, Zafiropoulou & Metallidou, 2003; Macaro & Mutton, 2009). Two main weaknesses  nevertheless still exist in LLS research; a lack of research on SCs, and a lack of theoretical rigour in the selection of strategies for research. 

2.1 SI and Strategy Clustering
The common concern of SI studies has been explicitly to teach learners how to learn languages through strategy use (Anonymous, 2017). All SI procedures start with consciousness-raising and continue with modelling, practice, self-reflecting, and evaluation (Chamot, 2005 and Chamot et at., 1999). SI models such as the problem-solving process model (Chamot, Barnhardt, El-Dinary and Robbins, 1996) and the interactive model of learner self-management (Rubin, 2001) prepared learners to use strategies independently. However, SCs have not been a primary concern of LLS research due to their complex nature (Anonymous, 2007). Nevertheless, experts called to analyse the complexity involved in strategy use (Oxford, 2017).
One issue concerning most of the previous studies is that they have tended to value only the introduction and practice of a series of single strategies (for example, Chularut & DeBacker, 2004; Pappa et al., 2003; Macaro & Mutton, 2009). The benefit of single-SI for a differentiated SI cannot be denied as such studies do address the needs of the participants. Nevertheless, it is hypothesed that learning to cluster strategies will lead to an improvement in the relevant skill area. Thus, following up single-SI with strategy clustering practices will be valuable for language learning. In relation to reading skill, for example, the use of strategies that tap into reading processes can help learners to have an enriched engagement in reading.          

Successful learners do indeed combine top-down and bottom-up processes in their strategy use, such as prior knowledge and scanning for cognates (see Macaro, 2001). Macaro and Erler (2008) encouraged participants to use SCs, introducing such strategies as ‘guess from words around problem word’, ‘sound out the word or phrase’ and ‘use prior knowledge’ to learners. As stated by the authors, implicit in the presentation of strategies was the use of the strategies in SCs. So, the learners were given a list of strategies that they were presented with in SI and were encouraged to use SCs. In their study, not only did the reading comprehension scores of the participants improve after SI, but also their strategic behaviour modified. Macaro and Erler consequently argued that the SI "brought about a change in strategic behaviour via a shift towards particular combinations of strategies rather than an overall increase in individual deployment of strategies” (p. 114). 
Harris' (2007) and Anonymous' (2013) studies included test scores that indicated the SI was successful and reported significant improvement in strategy use that involved some clustering. Participants combined 'top-down' and 'bottom-up' strategies (also see Anonymous, 1999) and found that using SCs based on the task was difficult for the participants (see Harris, op. cit.). The participants themselves commented on their experience of SC-use when, at the same time, they were processing foreign language input. The challenge that the learners were facing was that they were dealing with bringing strategies together when working on a foreign language. This finding was significant because it showed that learners needed extended practice opportunities to ease the cognitive challenge of working on both a foreign language and learning to use strategies. Such was a retrospective comment from a participant; however, we need to know more about the process of SC-use retrospectively and introspectively. 
Despite such encouraging findings, SI research tends to focus more on the quantitative end of data collection and analysis; the qualitative is hence left understated in the discourse. Such a lack of qualitative data of SCs holds back LLS researchers from having improved perspectives in regards to the value of SCs. Learners who are able to use strategies effectively tend to combine them rather than use them in isolation. Strategies may appear in a pair, cluster, or sequence (Macaro, 2001, 2004, 2006; Graham, Santos & Vanderplank, 2010). Wang (2015 in Cohen & Wang, 2018: 171) stated that strategies appear in one of four patterns:

(1) strategy clusters in which more than two strategies occurred almost simultaneously and complemented each other,

(2) strategy sequences in which the strategies appeared consecutively,

(3) circular use of strategies whereby learners used them in sequence and also returned to them in the same order,

(4) strategy sequences in combination with clusters.
2.2 Lack of theoretical rigour in guiding strategy selection for research  

In an attempt to form a theoretical ground for LLS, O'Malley and Chamot (1990) published a book in which they situated learner strategies within the cognitive approach. They classified strategies based on their function as cognitive, metacognitive, social and affective. Oxford (1990) also categorised strategies in the same manner with addition of memory strategies. Dörnyei and Skehan (2003) criticised learner strategies research, stating that the classification systems were not clear. However, Dörnyei, in his book with Ryan (2015), accepted that learner strategies were indeed one of the crucial elements of individual differences. The problems of classification are caused by problems in relation to their nature. Macaro (2006) listed four features essential in describing strategies. These are location, size, abstractness and relationship to other strategies. Their nature causes difficulty in identifying, defining, categorising and analysing their use. 
There has not been a clear taxonomy that may guide the selection of strategies for SI. Studies report outcomes on a variety of strategies and argue for different theoretical justifications. This situation causes difficulties of comparability among the studies (see Dörnyei, 2005). One way of overcoming this weakness is by using a reading-skill-based theoretical framework to guide the selection of strategies for SI. A theoretically justified selection of strategies should serve the purpose of standardising strategy clustering. In fact. there has been some attempt to bring together theoretical explanations for the strategy selection in the previous research. For example, the 'bottom-up' and 'top-down’ continuum, 'metacognitive' and 'cognitive' groups of strategies, and 'skill-specific' theoretical accounts have been addressed, albeit with low frequency. Subsequently, there have been attempts to add SC components to SI studies (for example, Harris, 2007; Macaro & Erler, 2008) and a theoretically justified selection of strategies (for example, Manoli et al., 2016  Nevertheless, generally in SI, the selection of strategies for participants is made on the basis of utilitarian decisions (see Plonsky, 2019) rather than on the basis of theoretical issues that relate to a specific skill.). 
Talking about effective strategy clustering is not possible when simply utilitarian approaches are followed. We therefore assert that a theoretically justified selection of strategies does, after all, require an understanding of how the targeted skill functions. 

2.3 The Interactive Nature of Reading 
Reading comprehension is closely related to how well a learner can deal with the processes of reading. Reading strategies cannot be researched without considering processes of reading. Reading processes can be grouped as 'low-level' and 'high-level' processes (Grabe & Stoller, 2011). Low-level processes involve word recognition, comprehension of syntax and semantics; and high-level processes involve coordination of ideas (Mackworth, 1972). Skilled readers use high-level processes, and less skilled readers use low-level processes (Nassaji, 2003a, p. 261). This distinction has been traditionally debated as a principal dichotomy between 'top-down' and 'bottom-up' processes in developing comprehension (see, for example, Rubenstein, Garfield and Millikan, 1970; Carrell, Devine and Eskey, 1988). Further, in ‘top-down’ reading, the reader takes a holistic approach to the text, while in bottom-up reading, they construct meaning at a unit level of structure. However, treating these two processes as distinct entities risks overlooking the necessity of integrating both bottom-up and top-down approaches as an effective means of comprehending reading material. Since these two processes are complementary, researchers have worked on interactive approaches to reading (see, for example, Samuels & Kamil, 1988; Bernhardt, 1993).
 According to Grabe and Stoller, (2011) reading is indeed an interactive process involving a comprehending process and a strategic process that consists of low- and high-level features and requires the reader to monitor comprehension at the same time as dealing with text. Based on empirical data, Bernhardt (1993) further developed the multifactor theory of second language literacy that involved six factors which demonstrated an active reader's selection of reading processes. However, her model lacked any perspective regarding reading strategies. In our research, we used her model and added the reading strategies as a new dimension on the model. This was done in an attempt to explain the interactive nature among reading processes and strategies, how such an interactive nature triggers the use of reading strategies, and the interaction among low- and high-level reading strategies in the form of SCs. Low- and high-level strategies were discussed in Harris (2007). An interaction between low- and high-level strategies can create SCs, which may enhance reading comprehension. Out of Bernhardt’s six factors, three were text-driven, and three were conceptually-driven operations. The text-driven operations were: 1) word recognition; 2) phonemic/graphemic decoding; and 3) syntactic feature recognition. The conceptually-driven operations were: 1) intratextual perception; 2) metacognition; and 3) prior knowledge. The text-driven operations were seemingly low-level and the conceptually-driven operations high-level processes.

 Limited linguistic knowledge, however, hinders the use of high-level processes as the reader struggles with the textual features. Graham, Santos and Vanderplank, (2010) showed that linguistic knowledge influenced strategy clustering. Metacognitive awareness, for example, contributes to the interaction between low- and high-level processes in reading. Based on the previous research, it is possible to say that an interaction between the low-and high-level reading processes was required for successful reading comprehension. Learners might actively engage in these processes through SI with a focus on strategy clustering. 

   In sum, the literature shows that there is a need for further research, which both measures the use of SCs qualitatively and has a reading skill-specific theoretical justification for the selection of strategies. The following section presents the methodology undertaken here in an attempt to answer these shortfalls.   
3. The Project Plan

The research sought to answer the following research questions:   

1) Is there a difference between the intervention and the comparison groups regarding strategy-cluster deployment after SI? 

2) Is there a statistically significant difference between the intervention and the comparison groups regarding the frequency of strategy use after SI? 

3) Is there a statistically significant difference between the intervention and the comparison groups regarding the reading comprehension scores after SI? 

3.1 Design of the Study and the Participants 

The study was planned as a quasi-experimental intervention study. A mixed-methods approach to data collection was employed by including both qualitative and quantitative instruments. The study was conducted in a secondary school in Cyprus, where a monolingual programme was followed; English was offered as an EFL course. The participants were 119 12 to 13-year-old learners. They attended English classes for seven 40-minute sessions a week. Two classes of approximately 30 students formed the intervention group and attended the SI for two 40-minute sessions every week for a school semester as part of their regular English language lessons. The other two classes of approximately 30 students per class formed the comparison group. At the end of the semester, six volunteer participants took part in the Verbal Report Protocols (VRP). Each participant was evaluated as successful, medium-level, or less successful respectively by their English language teacher. The teacher evaluated the students based on their in-class performance and the teacher’s observations of her students. This evaluation showed their level of reading in English.
3.2 Theoretical Grounds for the Selection of Strategies 

Reading strategies were selected based on a theoretical framework of reading. Bernhardt’s multifactor theory of second language literacy (1993) has been extended by mapping reading strategies to her theory of reading factors and operations. Based on this mapping of reading strategies, strategy selection was justified in this study. In this process, first, reading strategies in previously published studies were listed (Mokhtari & Reicherd, 2002; Duncan & McKeachie, 2005; Phakiti, 2003; Oxford, 1990; Erler, 2007). Next, the reading factors and operations outlined by Bernhardt (1993) were matched with reading strategies based on the researcher’s interpretations of their relevance to Bernhardt’s theory. For example, ‘semantic guessing' is a word recognition factor within the text-driven operations. When a learner uses ‘sematic guessing’ as a strategy, it taps into the ‘word recognition’ factor. In other words, the strategy makes the learner engage with a word or a phrase. The word recognition factor is a text-driven operation: the reader focuses on the reading at the textual level. Another example is ‘monitoring’, which is a metacognitive reading factor within the conceptually-driven operations. When a learner uses ‘monitoring’ as a strategy, it taps into the monitoring factor of reading. In other words, the strategy makes the reader monitor what she/he was thinking about the text. Monitoring is a conceptually-driven operation; the reader thus focuses on the reading at the conceptual level. These matched strategies, functions, and operations (see Table I) suggested that the use of different strategies activated relevant reading factors and ensured an interaction between multiple factors of reading. 
Text-driven operations are low-level reading processes, so relevant strategies are referred to as ‘low-level strategies’; conceptually-driven operations are ‘high-level reading processes’; so relevant strategies are referred to as ‘high-level strategies’. When more than one strategy from one or both of these operations are used together, they form a SC. SCs tap into various reading factors, and they ensure engagement with the text at textual and conceptual levels. For example, SC 8B+ in the table? of sematic guessing and question generation is a combination of low- and high-level strategies. This SC ensures interaction between text- and conceptually-driven operations. The use of only low-level reading processes does not result in successful reading comprehension. The combined use of low- and high-level reading processes, on the other hand, results in a better comprehension of the passage by the reader (see Grabe, 2009; Grabe & Stoller, 2011). When strategies from these two operations are used together in a SC, it has the potential to contribute to successful reading comprehension. 

                                       Insert Table 1 About Here
The first two columns in Table I are the reading operations and factors; the third column shows a list of reading strategies that were matched to the reading operations and factors, and the last column presents the definitions of these strategies. The researchers’ assumption was that these reading factors would be triggered by strategy use. So, if the participants used SCs, harmony between multiple factors of reading would be ensured. Thus, Table I indicates that, first, an interaction between multiple factors of reading is required for a successful comprehension process; second, the strategic process of reading could be taught to the foreign language learners through SI. 

  In sum, the multifactor theory of second language literacy, a list of strategies for reading, and the definitions of these strategies from the LLS literature were brought together. Based on the researchers’ interpretations, strategies for reading were therefore matched to the reading operations. These reading operations were implicitly reflected in the strategies that were taught to the learners during the SI study. The distribution of reading strategies to reading factors and operations that is explained here is the theoretical perspective. In the next section, the SI procedure is presented.  

3.3 The SI and the teaching materials

The SI was adapted from previous SI procedures (see Cohen, 2011; Chamot, 2005; Chamot et al., 1999; Anonymous, 1999). The SI procedures in the literature conventionally aim to raise awareness of learners of their existing strategies on the first day. In the present study, this phase is named as 'general awareness-raising' as shown in Table II. The general awareness-raising was done with a Dutch poem (see Anonymous, 1999). Students were given time to discuss the poem in pairs, and then they shared their thoughts. This process revealed participants' current reading strategies and increased their awareness. 

All SI procedures in the literature aim at modelling the new strategy, providing practice and self-evaluation opportunities. These principles were used to plan the SI procedure in two phases in this study (see Table II). The first phase involved five lessons and consisted of three stages: modelling, general practice and evaluation. This first phase was dedicated to a single SI in each lesson. The second phase involved a stage named 'expansion on SCs’, which was done using Chamot et al.’s (1999) and Chamot’s (2005) SI procedure as a reference. This second phase was dedicated to strategy clustering. The participants were encouraged to make use of the reading strategies that they learned in the first phase.    

                                              Insert Table 2 About Here 

Use of extended texts is particularly significant during SI. Therefore, children's stories such as The Masked Pirate, Victor Saves the Village, and The Lake Monster were used. Some minor adaptation was made to the language of the stories to simplify structure and vocabulary. 
3.4 Instruments 

Volunteer learners took part in VRPs upon completion of the SI. First, they participated in a metacognitive awareness-raising activity. They completed and talked about the process of doing a puzzle with the researcher to increase their awarenesss with regard to verbalising their thoughts. Second, they read a story provided by the researcher and talked about the process of reading and the strategies that they used. VRPs provided task-based strategy information from six participants. VRPs were conducted to elicit reading strategies and to analyse SCs that the participants used as they were engaged in reading. The average duration of a VRP was 19 minutes 17 seconds. Clare, Mary, and Allen were from the intervention group and Kristina, Martin and Alfred were from the comparison group.
The analysis of VRP data regarding SC-types that is presented in this paper does not have a similar example in the literature. For this reason, a reading strategies questionnaire and a reading comprehension test were administered too, to support VRP findings. Such quantitative data are widely used in LLS research (see, for example, Macaro and Erler, 2008), and, in this project, they were used to validate the effect of the SI. Reading strategy questionnaires (see Appendix A) available in the literature were consulted in order to come up with a list of strategies for operationalising reading skills (see Mokhtari & Reicherd, 2002; Duncan & McKeachie, 2005; Phakiti, 2003; Oxford, 1990; Erler, 2007). This consultation provided the researchers with a list of previously researched strategies for reading. The strategies were then mapped against the reading factors and operations based on the multifactor theory of second language literacy. Finally, a Reading Strategies Questionnaire was constructed and pilot-tested twice. The Cronbach’s Alpha was measured as .85, which indicated that the instrument is reliable. The sections of the Reading Strategies Questionnaire are Word-Level, Cognitive and Metacognitive Strategies. The questionnaire was administered before the learners took the reading comprehension test. For the post-test, there was a two-week time interval between the end of SI and the administration of the questionnaire and the reading comprehension test.
  In the English secondary school curriculum of Northern Cyprus, Grade 7 is stated as matching stage B1 of the Common European Framework (CEFR, 2001). After a pilot testing of Flyers, which is at level A2 (CEFR, 2001), it was found to be suitable for the participants. This standardised test would reveal any change in the participants' reading comprehension scores when pre- and post-test scores were compared. 
3.5 Data Analysis

VRPs were then conducted with six learners; three from the intervention group and three from the comparison group. They were recorded and transcribed for analysis. The strategies that the participants used during VRP were coded in Nvivo 8, and the strategies that occurred within 20 seconds were labelled as SCs. During VRPs, the participants named the strategies that they used. Sometimes a strategy was not named by the participant, but its use was observed by the researcher. So, strategies were also identified based on the learners’ explanations of what they were doing and thinking. VRP data was also co-coded by an English teacher to check the reliability of strategy-identification; the inter-rater reliability was found to be .82. 

To understand how differently SCs were used by the intervention and the comparison group participants, clusters were counted and coded as, for example, 1B, 7B+ and 26C++ (see Appendix B). The letter in the code shows the number of strategies involved in the SC: for example, ‘C’ means three strategies; the number of pluses (+) indicates the number of high-level strategies, and the initial number is used and an Identification Number (ID) to differentiate clusters from one another.
There is a distinction between introspective and retrospective VRPs. Introspective VRPs are when the participant verbalises and analyses their thinking as they are engaged in the text provided by the researcher. The term that is used when a participant shares their thinking without any analysis at all is Think Aloud Protocols (TAP).  Retrospective VRP, on the other hand, is when the participant and the researcher talk about a thought minutes later. Even when the researcher aims to conduct TAP or introspective VRPs, there is always some retrospective talk by the participant. In this study, the researchers aimed to collect think-aloud with introspective data, but naturally VRPs involved some thinking aloud, introspection and retrospection. So, in order to accept such a natural aspect of protocols, in this study, VRP rather than TAP is used as a term. Having clarified a possibly confusing aspect of VRPs, an explanation of SCs and SChs is prudent. The term SC, in this study, is used for introspective verbalisations within 20 seconds, it is when strategies are used simultaneously. The term SCh is used for introspective and retrospective verbalisations that extend over 20 seconds; when SCs and individual strategies are used sequentially (also see Cohen, 2007; Cohen & Wang, 2018). SChs give us a macro view of roughly 60 seconds (sometimes less, sometimes a little more); this helps the researcher to see the participant’s thought process in context. SChs provide insight into whether the participant retrospectively monitored the previous SC. Table III shows an example of SC and an example of SCh. Time intervals in seconds are provided on the Table to show the length of verbal data. In order to clearly indicate the beginning and end of the speech, some lines are marked as LB, which means Line Beginning at the stated minute and second, LE means Line Ending at the stated minute and second.   
                                                  Insert Table 3 About Here
In Table III, from line 103 to 104, between 05 minutes (min) 51 seconds (sec) and 06min 08sec, in 17 seconds, the participant read the first three sentences of the text. From line 106 to 108 the pupil used ‘semantic-guessing’, ‘sub-vocalisation’, ‘question generation’ and ‘elaboration’, which is a 30D+ SC; between 06min 11sec and 06min 31sec, in 20 seconds the participant shared her thought process. In lines 107 and 108, she used ‘semantic guessing’, paying attention to the prefix ‘un’. She ‘sub-vocalises’ the word ‘spend’ in line 107, as indicated with phonetic symbols. In lines 106 and 107, she hesitates and ‘questions’ whether the man was happy, and ‘elaborates’ on it by saying ‘I think not happy’. 
In line 110, at 06min 37sec, she was thinking about the word ‘unhappy’ which is ‘semantic guessing’. This was used as an individual strategy. From line 114 to 115, between 06min 41sec and 06min 49sec, in 8 seconds, she used ‘semantic guessing’ and ‘elaboration’, which is a 6B SC.
In the above explanation, as is shown in Table III, the participant used 30D+ SC, followed by an individual strategy. This individual strategy was used in relation to the previous SC. The use of an individual strategy was followed by another SC. This SC was related to the first SC. She was still thinking about the character’s state of happiness. Overall, the connection between the first SC, the individual strategy and the last SC forms a SCh, and they occurred sequentially. SChs are valuable because they enable us to analyse strategy occurrences within context. SCs, on the other hand, are valuable because they let us closely analyse the interplay between more than one strategy that is observed within 20 seconds.  
SPSS 19 was used for the statistical analysis. The Mann Whitney U test was used on the Reading Strategies Questionnaire to analyse any significant change of strategy use before and after the study. The Wilcoxon test was also run on the Reading Comprehension Test. After incomplete tests were eliminated, pre- and post-tests of each group were matched; 32 from the intervention group and 33 from the comparison group were involved in the analysis. The Wilcoxon test produced one positive and one negative mean rank for the intervention and comparison groups. “Positive ranks mean that an individual scored more highly at Time 2; negative ranks mean that they scored lower at Time 2" (Larson-Hall, 2010: 381). In other words, a positive rank indicated higher scores, and negative mean rank indicated lower scores after the intervention. Mann Whitney U Test and Wilcoxon Test are both non-parametric: non-parametric statistics were used because the distribution of the responses was not homogeneous. Also, Cohen's d was calculated to measure the effect size (see Bowles, 2010, p. 82) and to triangulate the statistical analysis. Cohen's d was interpreted following the guidelines suggested by Cohen (Larson-Hall, 2010, p. 118): .20 is a small, .50 is a medium, and .80 is a large effect. Section 4 presents the findings.  
4. Findings

In this section, the outcomes of the qualitative and quantitative data are presented and discussed briefly. The SI study is evaluated based on the findings. A comparison between the intervention and the comparison groups is presented regarding the use of SCs, SChs and SC-types. Changes in the participants’ scores of reading comprehension and frequency of strategy use were also statistically calculated.     
4.1 Comparison of the intervention and the comparison groups regarding strategy-cluster deployment after the SI 

In this section, the number and the nature of SCs used by the participants are presented. The number of SCs used by the intervention group participants was strikingly higher than the comparison group participants. The intervention group successful and medium-level participants used more SCs than the same level comparison group participants. From the intervention group (int.), Clare used 13 SCs and Mary 41; from the comparison group (com.), Kristina used 10 and Martin 2. Among less successful participants, Allen (int.) used 6 SCs, and Alfred (com.) used 8. This outcome suggests that the SI benefited successful and medium-level participants more than the less successful participants. The fact that SCs were observed during the comparison group VRPs suggests that learners naturally tended to combine strategies, indicating that when instruction is offered, this natural tendency could be improved. 
The low number of SCs by less successful intervention group participants suggests that limited linguistic knowledge could indeed be a barrier for them. As we know, in foreign language learning, limited linguistic knowledge can hold back the learner from using learner strategies to reach an improved comprehension (see Oxford, 2017). In the reading passage, vocabulary such as ‘workman’ and the language structures such as ‘he wanted to spend as little money as he can’ were too challenging for the less successful learners. They had to deal with text-driven operations and did not have the cognitive space to focus on the conceptually-driven operations. As sown in Table V, SC- types show the nature of SCs. They indicate which reading operations were tapped into. SC-types show whether the learner was able to combine the text-driven operations with conceptually-driven operations. The intervention group participants, in this study, were able to combine strategies that triggered these two reading operations; this, in itself, proves improvement in the use of SCs. 

SCs were not used independently of each other; some of them were connected in SChs. To recap, SCs are occurrences within 20 seconds of thought and happen simultaneously. SChs are occurrences of SCs (both paired and clustered) and/or individual strategies within an uninterrupted thought process of a learner extending over 20 seconds; they happen sequentially. A learner uses a SCh between two engagements with the reading text when the learner is thinking about and reflecting on what she/he read. 
Amongst successful and medium-level participants, Clare (int.) used 5 SChs, and Kristina (com.) used 6; Mary (int.) used them 9 times, whereas Martin (com.) for 2 times. These frequencies, similar to the findings on SCs, show that Clare (int.) and Mary (int.) made good use of SChs. Table IV provides examples for SCs and a SCh that Mary used. 

Insert Table 4 About Here
In line 257, at 16min and 38sec of the VRP, Mary was thinking aloud while looking at the picture, so she used the ‘picture’ as a strategic action to make sense of what she was reading. ‘Sub-vocalisation’ was used to aid ‘semantic-guessing’, she used ‘sub-vocalisation’ repeatedly as shown in Table IV, in lines 259, 260 and 261, from 16min 56sec to 17min 11sec. As she sounded out the words aloud, she tried to make sense of their meaning. She then used ‘question generation’ in lines 260 and 261. She also ‘elaborated’ on her interpretation briefly in line 259 when she said ‘may be from time to time he look’. Here, she was trying to understand the sentence. She used the SC in 18 seconds, and it was symbolised with the code of 36E+ which is a SC-type that indicates a combination of low- and high-level strategies that tap into text- and conceptually-driven operations. In this SC Mary read the text at textual level with ‘semantic-guessing’ and ‘elaboration’, which are word recognition and syntax factors of reading. She also used ‘sub-vocalisation’, which is a phone-graphemic feature. She then engaged with the text at the conceptual level with 'question generation', which is the perceptions factor of reading. 'Picture', on the other hand, is only used for an increased awareness of the regarding the text.    
Mary was silent and thinking when the researcher uttered lines 262 and 264. In line 265, at 17min 20sec, and in line 266, at 17min 27sec, she ‘elaborated’ on the story. In line 265, when she said ‘look’, she was looking at the ‘picture’. In line 267, at 17min 28sec, and in line 268, at 17min 36sec, she used her ‘background knowledge’ about land and grass. Throughout this SC, she was ‘monitoring’ her reading comprehension. She used this SC in 16 seconds; it was symbolised with the code of 24D++, indicating to the use of low- and high-level strategies. In both SCs, she took time to clarify her thoughts about the land that the man in the story was looking at. There were two SCs here, 36E+, used in 18 seconds and 24D++, used in 16 seconds by Mary. The two SCs, 9 seconds apart that were used in 58 seconds, were contextually connected. The contextual connection means that with both SCs the learner focused on a specific part of the passage, which was about what the man was looking at and doing on the land. For this reason, these two SCs together formed a SCh. SChs show us how many parts the text was divided into by the reader during reading; in other words, they show how many times the reader was willing to stop and reflect on his/her reading. For example, Mary used 9 SCh. This means that she, as she was reading, naturally, divided the text into nine parts.  We must clarify here that, although the researcher prompted the participant to share his/her thoughts, the participants did not always have any thought to share and preferred to continue reading even after being prompted to share their thoughts.  
As shown in Table V, both the intervention and the comparison groups used SCs, SChs and SC-types at various frequencies. This outcome in itself is an important finding. One of the significant parts of this analysis is what it reveals about the interaction between text- and conceptually-driven operations of reading, which is reflected in SC-types. 
                                                      Insert Table 5 About Here 
The SC-types presented in Table V show the number of different SCs used by the participants; these SCs were represented with symbols such as 36E+, 36 is an ID Number, E suggests that there were five strategies in the cluster and + means that one of these strategies was a high-level strategy, and 24D++, similarly, 24 is an ID number, D means that there were four strategies and ++ means that two of these strategies were high-level strategies. Thirty-seven different SC-types were observed, twenty-nine of which involved at least one high-level strategy, and eight of them involved only low-level strategies. The outcomes show that the intervention group participants used various SC-types, and they tended to use more SCs with high-level strategies than the comparison group participants. In other words, the intervention group participants combined low-level strategies of text-driven operations with high-level strategies of conceptually-driven operations. Strategies that triggered text-driven operations were low-level strategies such as ‘sematic guessing’. Strategies that triggered conceptually-driven operations were high-level strategies, such as ‘prediction’. The comparison group mainly used low-level strategies, which meant that they did not use rich SCs. The intervention group used 31 SCs with at least one high-level strategy, whereas the comparison group used 5. The comparison group participants mostly used SCs of low-level strategies. 

  The intervention group participants, Clare and Mary, were different from the rest of the participants in terms of the use of different SC-types. Clare used 6 SCs with at least one high-level strategy in each cluster, and Mary used 23. The other participants used fewer SCs with a high-level strategy. They mostly used SCs with only low-level strategies. Mary's performance was strikingly different from the rest of the participants. One reason that explains her performance was her linguistic knowledge. The outcomes suggest that the SI was therefore much more suitable to the medium-level participants than the successful participants. However, it may not have benefited the less successful participants as much. The intervention group participants were better able to combine a range of different strategies during the reading activity. For example, some of the SC-types that Mary used were 11B+, 27C+, 25C++, 33D+, 34D++, and 36E+. She combined two to five strategies in her SCs. She combined high-level strategies with low-level strategies most of the time. This outcome shows that she was able to pay attention to the conceptually-driven operations as well as the text-driven operations in the same SC. Combining low- and high-level strategies was possible for her because she was instructed in using SCs during the SI; the use of SCs had started to become part of her reading habit. A similar performance was observed in Clare’s VRP. Some of the SC-types that she used were 3B+, 19C++, 21C+, and 30D+. She used two to four strategies in her SCs. She made use of low- and high-level strategies. For example, in 30D+, she used four strategies, one of which was a high-level strategy.

As is shown in Table III, in lines 107 and 108, Clare used ‘semantic guessing’, paying attention to the prefix ‘un’. She ‘sub-vocalises’ the word ‘spend’ in line 107, as indicated with phonetic symbols. In lines 106 and 107, she hesitates and ‘questions’ whether the man was happy, and ‘elaborates’ on it by saying ‘I think not happy’. 

Clare used a SC, which was referred to as 30D+; it had three low-level strategies and one high-level strategy. Similar to this SC, many different combinations of strategies were used. The content of each SC was determined by the strategic actions that were taken by the participant. Such rich SCs were used by Clare and Mary mostly. The rest of the participants used SCs that consisted of low-level strategies, which triggered text-driven operations only; this held the participants back from engaging with the text at a conceptual-level and prevented successful comprehension. The language in the text was too challenging for the less successful participants in both groups. Thus, learners' linguistic knowledge influenced both the use of SC and reading comprehension. 
      The next section presents the outcomes on the strategy use frequency. 
4.2 Comparison of the intervention and the comparison groups regarding the frequency of strategy use after the SI    

The pre-test analysis of the frequency of strategy use did not find a statistically significant difference between the intervention and the comparison groups (WL: 0.45, C: 0.05; MC: 0.15). Thus, the groups were equal in terms of strategy use before the SI study. The post-test results (see Table VI) showed statistically significant differences between the two groups in the word-level (p=0.00) and cognitive (p=0.00) strategy categories. The groups did not differ statistically regarding metacognitive (p=0.10) strategies, but some improvement was observed. The improvement of the metacognitive strategies is slower as compared to the other strategies (see Harris, 2007). Metacognitive strategies are used to orchestrate other strategies in a SC, so learning to use them takes time. 

                                               Insert Table 6 About Here 
Cohen’s d was employed to calculate the effect of the SI on the frequency of strategy use (see Table VII). The effect size of the intervention group was medium (0.31), and the comparison group was very small (-0.01).  
                                               Insert Table 7 About Here 
In this study, the frequency of strategy use was investigated in order to triangulate the findings on the SCs. As shown in section 4.1, the intervention group successful and medium-level participants differed from the rest of the participants in terms of the use of SCs and SChs. An interpretation of strategy use frequency and SC-use shows that the successful and the medium-level participants used SCs of word-level and cognitive strategies considerably more after the SI. They began to use metacognitive strategies too in their SCs, but this improvement was not statistically significant. 

The next section is on the reading comprehension test outcomes. 
4.3 Comparison of the intervention and the comparison groups’ reading comprehension scores after the SI

Pre-test and post-test outcomes of 32 intervention and 33 comparison group students were matched for the analysis. Such a comparison would show any change in their reading comprehension performances (see Table VIII). Among 32 intervention group learners, 20 achieved a higher score with a mean rank of 15.30, whereas 9 students scored lower with a mean rank of 14.33. Only 3 learners’ scores did not change. Among 33 comparison group learners, 14 achieved a higher score with a mean rank of 14.07 and 13 scored lower with a mean rank of 13.92. 6 learners did not decrease or increase their scores. Some examples of the pre-test and the post-test outcomes of the intervention group are as follows respectively: Clare 21 and 18, Mary 23 and 18, Allen 12 and 11; of the comparison group are: Kristina 23 and 23, Martin 15 and 11, Alfred 5 and 6.     

The sum of positive ranks in the intervention group was higher (306.00) than the sum of negative ranks (129.00). In other words, most learners in the intervention group increased their reading comprehension scores after the intervention. The 'P' value of the intervention group (p=0.05) showed an increase in their reading comprehension scores at the level of statistical significance. P-value (p=0.84) of the comparison group indicated that the difference between the pre-test and post-test scores was not statistically significant.
                                              Insert Table 8 About Here 
Cohen's d was calculated to evaluate the effect of the SI on the participants’ reading comprehension scores. Table IX presents the mean scores, standard deviations and Cohen's d of intervention and comparison groups. A comparison of mean scores of pre-test (M=12.15) and post-tests (M=13.75) of the intervention group showed that the intervention group improved by 13.08 per cent, whereas a comparison of the mean scores on the pre-test (14.64) and post-tests (14.96) of the comparison group showed that they improved only by 2.25 per cent. Improvement of the intervention group in reading comprehension was five times higher than the comparison group (see Table IX). 

                                                   Insert Table 9 About Here 

The effect size of the intervention group was medium (0.33), and that of the comparison group was very small (0.05). The effect size outcome confirms the Wilcoxon test results, indicating that the SI had a medium effect on reading comprehension scores of the intervention group participants.
5. Discussion

The study sought to compare SCs of the intervention and the comparison groups after the SI. The findings of the SCs were triangulated with the reading comprehension results and the frequency of strategy use. The basic results are as follows: a) the intervention group successful and medium-level participants benefited from the SI more than the less successful participants. The intervention group participants generally used more SCs, SChs and SC-types than the comparison group; b) The intervention group participants were able to combine low- and high-level strategies that tapped into text- and conceptually-driven operations, in various SC-types, whereas the comparison group participants mostly used low-level strategies; c) statistical significance was found in the intervention group participants’ use of word-level and cognitive strategies. They used metacognitive strategies more after the study too; d) statistical significance was found in the reading comprehension scores of the intervention group participants.

The comparison group participants were not able to use a similar number of SCs than that of the same level intervention group participants. The difference between the intervention and the comparison group participants showed that the SI was successful in increasing the number of SCs that the participants used. The difference in the use of SCs across all six participants confirmed that strategy use is an individual act, and it is flexible (Oxford, 1990). The combination of strategies was determined by the interaction between the reader and the reading text itself (Grabe, 2009), and their level of linguistic knowledge, all of which determines whether the learner reads within the constraints of the text or goes beyond it (see Bernhardt, 1993). Less successful learners were not able to use many SCs. As Graham et al. (2010) confirmed in their study, too, linguistic knowledge has a role in strategy use. Less successful participants needed more instruction in English as well as strategy use. 

The intervention group successful and medium-level participants benefited from the SI in terms of using varied SCs and improved reading comprehension. The comparison group successful and medium-level participants were not instructed in the use of SCs. They did not have the strategies to trigger two distinct but related operations of reading, resulting in weaker reading comprehension. Those who kept their scores similar across pre- and post-tests did not use different SC-types and used a limited number of SCs. The intervention group learners improved their reading comprehension scores. Some who decreased their reading comprehension scores in the post-test still used a wide range of SC-types. Varied use of SC-types was observed in the VRPs of Clare and Mary, both intervention group participants. This suggests that during the SI, they successfully learned to combine different strategies, and their SCs reflected both text- and conceptually-driven operations.       
The successful and medium-level participants in the intervention group used more SChs than the rest of the participants. Learners who used SCs extensively used SChs too; learners who used a limited number of SCs would rarely use SChs. The number of SCs and SChs used by the participants suggest that the intervention group participants engaged with the passage differently than the comparison group participants. While the intervention group participants knew that stopping to think about the passage and using strategies to solve reading problems was useful, the comparison group participants did not. For example, Martin, (com.) medium-level participant, thought that reading on without stopping to think about the passage better enabled him to understand it. This approach that he had for reading explains why he used only two SChs. On the contrary, Mary, (int.) medium-level participant, was willing to make use of the strategies that she learned in the classroom and she stopped very often, nine times which means the use of nine SChs.    
Furthermore, the findings revealed that the intervention group participants were able to combine strategies that brought together text- and conceptually-driven operations. This is shown in the list of SC-types (see Appendix B). A balance between low- and high-level strategies was ensured through a skill-based theoretical framework in the selection of strategies, and these strategies were taught during the SI study. The intervention group's successful and medium-level participants used SCs with both low- and high-level strategies; whereas the comparison group participants rarely combined them.
 Combining text- and conceptually-driven operations resulted in improved reading comprehension. This interpretation is evident in the participants’ reading comprehension scores. The intervention group outperformed the comparison group in all reading comprehension measures. The intervention group participants gained a new perspective towards reading that the comparison group learners did not have. While the intervention group improved their scores at the level of statistical significance, the improvement in the comparison group was not significant. The improved reading comprehension scores suggest that the learners learned about the text- and conceptually-driven operations of reading as they learned about low- and high-level strategies during the SI. Such an improved perspective gained on reading was beneficial for the intervention group participants. This finding supports Manoli et al. (2016). Their study also confirmed that a skill-based theoretical framework in the SI studies is necessary to improve comprehension in the relevant skills. The effect of the SI on the reading comprehension scores was medium; the effect size of the comparison group was very small. Medium effect sizes of this study, together with Macaro and Erler’s (2008) study, indicate that SI studies produce medium effect sizes. Various variables, such as the age of participants, the design and the duration of SI, may influence the effect size (see Plonsky, 2019).   

The connection between the SCs and the reading processes made reading 'a comprehending process' for the intervention group participants. The comprehending process of reading was achieved when the readers went beyond the text-driven operations to combine them with conceptually-driven operations. Strategy clustering ensured that two levels of operations worked in interaction as the readers read. Such strategy clustering can be achieved when the learner is ready to orchestrate strategies through planning, monitoring and evaluation (Cohen, 2011); this is only possible when the learner engages in conceptually-driven operations along with text-driven operations. The statistical analysis of the strategy use showed that metacognitive strategies did not improve at the same speed as the word-level and cognitive strategies did. Thus, the intervention group and the comparison group less successful participants rarely used high-level strategies. On the other hand, according to Wang and Cohen (2018), rather than metacognitive strategies, there are metacognitive 'functions', which are based on an individual reading act. A learner could, in fact, use any strategy to execute a metacognitive function. According to this argument, more SCs than we have observed may have a metacognitive function in the participants' SCs.  
Overall, the intervention group participants practised combining low- and high-level strategies of their own choice in SCs during the SI. This finding of a change in the use of strategies is also shown with the statistical analysis. The intervention group participants used word-level and cognitive strategies statistically significantly. There was an improvement in the metacognitive strategy use too. The improvement in strategy use in the comparison group was very small. These findings were further confirmed by the reading comprehension scores. The improvement in the reading comprehension scores of the intervention group participants was five times higher than the comparison group participants. Slow improvement in metacognitive strategy use is evident in the previous research also (see Harris, 2007), indicating that an extended instruction could have caused a significant improvement in the use of metacognitive strategies and SCs. Additionally, slower improvement in metacognitive strategy use suggests that the number of successful and medium-level participants in the intervention group was small and did not positively influence the statistical outcomes. This study supports Macaro and Erler (2008), that to ensure a steadily continuous improvement in the use of SCs and possibly to produce higher effect sizes, SI must be part of the learners’ curriculum.

6. Limitations and Suggestions for Further Research
One of the limitations of this study is related to the size-abstractness dilemma (see Macaro, 2006) of the strategies. Due to the nature of them, some of the strategies in the SI were more general - such as ‘inference’, whilst others were more specific - such as ‘guessing’ based on ‘picture’, some others involved sub-strategies such as ‘semantic guessing’ which included ‘familiar words, compound words, word roots’. 

Secondly, using questionnaires is a limitation. The participants stated what they thought they were doing while reading rather than what they actually did. The frequency of strategy use is only one aspect, and on its own, it does not contribute to our current understanding of LLS. It does not show how the strategies are clustered and used when the learners are engaged in a reading activity. Strategy use is effective when they are used in combination (Macaro, 2001, 2006; Graham, Santos & Vanderplank, 2010). When reported independently of other data sources for triangulation, self-report data is meaningless. In this study, the self-report data was used to support VRP data. We analysed SCs in a way that was not done before, so we had to use a means of data collection that has been used for decades. It simply showed whether SI was successful in comparison to other similar studies in the field.
 The third limitation in this paper is having only one participant for each achievement level. However, the amount of data presented in this paper did not allow for more.  
Lastly, the nature of clustering is shown with SC-types. SC-types showed that what reading operations each SC tapped into. Although SC-types are original, and the comparison revealed the profound difference between the intervention and the comparison groups, they still present a limitation. SC-types did not show whether the SCs were orchestrated well to contribute to successful reading comprehension.  

Suggestions for further research 

The fact that some strategies are general, and others are more specific is inevitable in LLS research. The researchers in this study were aware of this issue. Future researchers must start their research with the awareness of this challenge too. 

Use of questionnaires as self-report data to analyse the frequency of strategy use is indeed a problematic matter, and may even be regarded as outdated (see Macaro, 2006). Research that focuses only on the frequency of strategy use “perpetuates the false impression that strategies are, in fact, used in isolation” (Cohen, 2011: 27). They do not give us any insight regarding the use of SCs. Results of statistical data can only be useful when combined with qualitative data such as VRPs that provide insights on SCs. Further research must avoid mere statistical analysis based on self-report data and should focus on VRPs and task-based strategy information. More research is needed on SCs, focusing on their orchestration and how they influence comprehension in a particular skill. A deeper analysis of learners' SCs could offer insights into what exactly 'orchestration of strategies' means. A definition of orchestration is still lacking in the literature (Oxford, 2017). As shown in the interviews with the LLS experts by Cohen (2007), how SCs change over time must be on the list of items for a new research agenda.  
In this paper, the SCs of one participant from each achievement level was presented. In the project, there were two participants representing each achievement level from both groups. However, future projects ought to involve more participants that represent different achievement levels in order to ensure a healthy comparison within and across levels.    
The need for new research focusing on the orchestration of strategies cannot be overstated. Along with this, more research is needed on the functions of strategies that Wang and Cohen (2018) wrote about in their paper. 
7. Pedagogical implications
Our study shows that reading strategies trigger text- and conceptually-driven operations and learners can use them as tools to engage with the passage for improved reading comprehension. Teaching strategies in the classroom may seem to be taking up the limited teaching and learning time the teachers and the learners have together. However, this study shows that if SI becomes part of the everyday teaching and learning activity, in the long run, learners benefit. SI in reading teaches learners about how they may engage with reading passages and help them to be persistent readers who try hard for comprehension. One of the important contributions of SI is that learners understand the value of reading to learn; they stop seeing reading activities as merely opportunities for vocabulary learning. Helping them to understand that they can ‘read to learn’ in a foreign language, and foreign language learning is not only about vocabulary learning, is valuable. This insight can change their perspective in relation to what they can do with the foreign language that they are learning other than aiming at passing exams. Consequently, considering the value of strategies and, with their students, working on using them in SCs, is invaluable for teachers who work towards innovative practice.. 
8. Conclusions
This study set out to explore SI concerning young readers with a special focus on SCs. In contrast to the predominant trends in LLS research, which focuses on quantitative outcomes only, the project selected clustering as the basis of the research and utilised both qualitative and quantitative data collection tools in its methodology. The SI data collection also took place over an extended period of one school semester. This article presents significant results on SCs and a SI that encouraged strategy clustering that was also planned based on the multifactor theory of second language literacy, whilst acknowledging the theoretical background of reading skills.

There are clear theoretical implications of this study. A skill-specific theoretical framework guided strategy selection successfully. As suggested in the multifactor theory of second language literacy, the combined use of text- and conceptually- driven operations, which was ensured through SC-use, increased the learners’ reading comprehension scores. An increase in the use of SCs also showed what the learners progressively thought about the reading source at textual and conceptual operational levels. The SI was carefully planned to allocate time to practice strategies in SCs, and was thus successful in encouraging learners to use strategies in clusters. In this paper, we have seen how different SC-types are employed in practice and how they have the potential to enhance the ways that reading processes are brought together as part of the learners’ reading experiences. We have also learned that a SI procedure that aimed at introducing strategies in the first phase and encouraging the participants to use them in clusters in the second phase, and that had a skill-specific theoretical framework, contributed significantly to learning how to cluster strategies and consequently to improve reading comprehension.  
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