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1. [bookmark: _Toc514008284]Introduction
The current research focuses on the effects of incorporation of guided reading techniques into the scientific literacy questions. Reading serves as a tool enabling students to access the information. According to Anderson (1985: 7) reading is “a process of constructing meaning from written text … it is a complex skills requiring the coordination of a number of interrelated sources of information”. However, reading comprehension is rather multidimensional and complex, causing a challenge to students. There are ongoing efforts that study the effect of instructional approaches that could ameliorate these difficulties. As a result, this study focuses on the components of reading comprehension, investigating various guided reading techniques. It concentrates on the review of the theoretical literature on the construction of meaning during reading comprehension, and derives the results of the methods that are most suitable to facilitate the extraction and construction of meaning.
The study is carried out in the local secondary school comprising of 705 students (School X, My Local School). The percentage of students eligible for free school meals is relatively high (38.1%), indicating that the school is positioned in a highly deprived area. The research is conducted in year 8, set 1 - accounting of 33 pupils. While carrying out an investigation, the students’ background is considered, indicating a small variability of a sample. Out of 33 participants, one has a status of English as an additional language (EAL), and 26 have a status of more able and talented (MAT). There are only two pupils who are eligible for the free school meals.
The anticipated advantages of this study will be beneficial for teachers showing how the incorporation of guided reading techniques can improve the literacy skills, creating more informed decisions while making the literacy interventions.
[bookmark: _Toc514008285][bookmark: _GoBack]2. Literacy review: 

[bookmark: _Toc514008286]2.1. Literacy Framework and PISA tests
	The heart of the reading process is to make the meaning of the information presented (Braunger & Lewis, 1998; pp. 16-17). The significance of having highly literate school leavers is not a new topic of discussion. Back to 2008, Estyn has criticised the non-statutory Skills Framework, as being not effective enough and thus, not influential enough (Estyn, 2009). The analyses were based on the 2009 Programme for International Student Assessment (PISA) results (Bradshaw et al., 2009), which shown a deterioration in Wales performance comparing to other countries in the three areas of reading. For example, the reading PISA mean results for Wales were 476 in 2009, 480 in 2012, and 477 in 2015 – which, for an instance, is significantly below the average of 496 in 2015 (Jerrim & Shure, 2015). 
Therefore, The National Strategic Skills Audit for Wales 2012 (Welsh Government, 2013) identified literacy (along with numeracy) as the key components in one of the three cross-cutting areas of skills “Employability and basic skills”. Consequently, the Welsh Government took a broader response by putting a literacy framework in their Action Plan, making it a statutory curriculum requirement in 2013. The proposed structure for the National Literacy Framework composed of the ‘Reading across the curriculum’ strand with the elements of ‘Locating, selecting, and using information’ by application of the reading strategies, and ‘Responding to what has been read’ through the comprehension, response and analysis of the text. In 2014, these skills could be assessed due to an introduction of formal assessment against the LNF, which expected to push students to reach at least level 6 at the end of Key Stage 3, comparing to the previous expectancy of level 4 (National Strategic Skills Audit, 2012). 
	The disappointing PISA results were analysed by National Foundation of Educational Research (NFER) (2006), accounting the poor achievements due to the greater amount of reading requirement in PISA tests comparing to the GSCE tests, particularly in science. It has been observed that whereas GSCEs examined pupils’ knowledge of national curricula, PISA attempted to measure functional skills, with the pupils’ ability to solve problems in real life situations.
	The NFER report on 2015 PISA scores in Wales illustrate how the scores for science declined over the past decade from 505 in 2006, to 485 in 2015 (Fig. 1). The large difference in points (20 points) between obtained scores from 2006 and 2015 – are equivalent to around eight months of schooling. According to the report, there were three types of science questions related to the reading comprehension: explaining phenomena scientifically; evaluating and designing scientific enquiry; interpreting data and evidence scientifically. However, in order to be able to answer these questions, students are required to comprehend the information provided, interpret, and extract relevant information. The decline of science scores obtained in Wales could be explained by the data indicating that around 21 percent of 15-year-olds in Wales lack basic reading skills (Department of Education (DfE), 2018). 





[image: ]Figure 1
A graph representing the PISA science scores for Wales for the years 2006-2015
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PISA analysis signify how scientific literacy matters in the world that faces major challenges in providing sufficient water and food, controlling diseases, generating sufficient energy, and adapting to climate change (Reynolds, 2013). It is predicted that societies will require a cadre of well-educated, literate scientists that would be able to undertake the research and scientific technological innovation. Reading comprehension (being a part of scientific literacy skills), however, has a broader scope of application, than only in science research – which will be later discussed in the study. 
Hence, along with the LNF, there was a new suite of WJEC science GSCEs which were introduced in 2016, that underpin the need of young generation to be scientifically literate. Nevertheless, Munro (2016) arguments that while the development of comprehension is the target of literacy instruction, it is still not offered at schools systematically enough. He further states, that despite the Literacy and Numeracy Frameworks policies, underachievement still continues to plague the UK education. While Munro suggests that the issue is associated with the lack of research on what methods work, Education Endowment Foundation (EEF) (2016) signify the lack of guidance provided to teachers and schools in how to use this knowledge in literacy teaching.
As a result, the current research discusses the strategies that could be implied in the school, improving the reading comprehension strand of literacy framework. Initially, the factors influencing the proposed strategies are reviewed, leading to the description of a proposed techniques that aim to improve reading comprehension.

[bookmark: _Toc514008287]2.2. Class size
The schools’ principal mission is to guide students in their efforts to become literate. This ability is the key for further education, which opens the gate to a success for an individual, as well as democracy. Therefore, there have been numerous literacy reforms so far. However, the main issue of why these reforms were not as successful as they should have been is associated with the lack of overall framework focusing on the literacy improvement. It seems apparent that the reading instructions to students are rather of a whole-group approach, rather than being directed to an individual or small group. Consequently, this leads to a shift away from intentional teaching to a grouped pattern where pupils are categorised into various sets according to their abilities (including reading ability). 
According to the study, there has been a significant rise in class sizes over last two years (Association of Teachers and Lecturers (ATL), 2017), which can be associated with a reduced focus of teacher’s attention on individual pupils (Kutnick et al., 2005). It was further proved that in larger-sized classes, there is less interaction between pupils and teachers, as well as less pupils’ engagement comparing to the smaller-sized classes. A study from Denmark also indicates that smaller-class sizes have advantages, showing that pupils who attend smaller class-sizes tend to spend more number of years in post-compulsory education, than students who have learnt in a larger class (Leuven et al., 2008). Consequently, it can be deducted that the number of students in a class affects the quality of teaching and learning. Interestingly, a study by Hattie (2009) finds that the effect of reducing class size on attainment is actually smaller than the impact of other interventions, with the best influence being a collective teacher efficacy. This study is also supported by Rivkin (et al., 2005; pp. 417), who agrees that the increase of the teacher effectiveness is related to the greater value for money than reducing class sizes. Hanushek (2011; pp. 466), proposes that hiring most effective teachers to the largest classes can maximise the potential of economic profit.
As a result, introducing better teaching techniques by the teachers in relation to the literacy improvement across the whole curriculum should be effectual. Proposing a literacy framework that could be delivered as a training program during the teaching training course, as well as to existing teachers would result in creation of the effective literacy teachers capable of teaching the literacy efficiently to the large classes. 

[bookmark: _Toc514008288]2.3. Social constructivism
		Social constructivism can be incorporated into the literacy teaching while considering the approach to different groups of abilities (referred to as a sets). Back to 1981, McDermott and Gospodinoff have already presented the perspective of social constructivism as the background of the literacy learning. They underpinned both success and failure of the literacy learning as the collaborative social achievements of school systems, teachers, and families. Based on this study, later Reyes (1991) developed that social constructivist perspective on the literacy accomplishment of learners of diverse backgrounds must be strengthened by shifting the focus from the mainstream orientation towards diversity, suggesting that teachers should consider various factors (such as social class, and ethnicity) when teaching literacy. 
As a result, it can be assumed that teaching literacy is complex, with diverse factors to be considered. Consequently, the current research studies what factors and strategies should be taken into account when teaching reading comprehension to secondary students. The study proposes a framework for improving school’s literacy framework, based on the argumentation for the social constructivist perspective role in the literacy teaching.   
[bookmark: _Hlk513997842][bookmark: _Hlk513997853]	Social constructivism emphasises that learning occurs in the sociocultural environment; we acquire new knowledge by belonging to the society. Learning take place through the conversation and is mediated through the language, as well as various systems such as diagrams. Firstly, the dialogue is inter-mental (teacher-student, student-student), becoming later intra-mental (learner’s ability to make sense of what is being read/said) (Wilson, 1999; pp. 172). Therefore, learning is interactive – through the learner’s interaction with the source of knowledge, and through the learner’s participation in the knowledge reconstruction. This process is also described in the Spivey’s (1997) research where the author indicates the constructivist role in the literacy learning. She proposes that literature learning is the process where the learner is actively engaged in the practise of meaning-making, text comprehension as a window of these processes, and development of knowledge as an outcome of the social membership. 
	Vygotsky’s theory of cognitive development supports three factors of the social constructivism: social, cultural, and historical. Relating to the literacy research, the social can represent historical changes in definitions of the literacy, uses of literacy within the community, and social influence of success in learning to read in school. Vygotsky studied how an individual discovers higher mental functions from the ‘natural’ psychological functions that develop through the maturation (Werstch, 1985). His work suggests that internalisation of the higher mental functions results from the socially supported - to the individually controlled performance. His formulation - ‘Zone of Proximal Development (ZPD)’ justifies the social origin of the higher mental functions. The zone describes the “difference between the child’s actual level of development and the level of performance that he achieves in collaboration with the adult” (Vygotsky, 1987: pp. 209). Thus, it is essential to highlight the role of the teacher in the students’ literacy skills development. The teacher functions as the main route of learning mediation in the school environment through the dynamics of classroom instruction, and on the organisation of systems within which pupils learn or fail to learn (Moll, 1990). 
	Vygotsky also separates in his theory everyday and scientific concepts. The children are faced to daily situations that allow them to gain everyday concepts. The scientific concepts, on the other hand, are acquired through the formal instruction and schooling. These concepts are linked, and influence each other. Based on these concepts, studies conducted from the social constructivist perspective forward the approach in which schools’ literacy learning activities should be structured, in order to enable pupils to gain academic knowledge (scientific concepts) through the build-up on the foundation of personal experience (everyday concepts) (Fleer, 2009).  
	The significance of the literacy within the society was emphasised in the Vygotsky’s work by stating that the higher mental processes are facilitated through the use of tools or instruments. Wertsch (1985) agreeing with Vygotsky also highlighted that these tools do not only mediate the activity, but additionally it shapes and defines the individual. As such, it is important to differentiate every individual in the whole group, considering his/her background. 
	According to Bruner (1957: pp. 234), as children grow up they develop a way to represent the ‘recurrent regularities’ in their environment. He implies that the language is used to mediate between the environmental stimuli and the individual’s response. His later research (1966); pp. 63), he emphasises the importance of language by describing the latest stage of development, a ‘symbolic’ mode. This allows an individual to store the information in the symbolic/coded way. The language can be used to deal with abstract knowledge. His work indicates that the learner is capable of learning every material, as long as instruction is organised appropriately. This view is contrary to the Piagetan thinking, stating that development is rather a continuous processes, rather than a series of stages, and that language is a cause rather than a consequence of cognitive development (Wadsworth, 1996). However, considering the importance of the literacy skills attainment, Bruner states that education’s aim is not to impart knowledge, but to facilitate learner’s thinking and problem-solving skills. Therefore, the current research infers how the education can develop symbolic thinking in students. It bases the methods on the Bruner’s report that students are active learners who construct their own knowledge. Furthermore, it utilises the concept of the Bruner’s proposed ‘spiral curriculum’, specifying that complex information can be taught at simplified level initially, by moving to the complex levels at final. The teaching should be, however, supported (scaffolded) at these levels, aiming students to reach the last step of the ladder.
	The study, as mentioned previously, also considers the students’ backgrounds. Lemetyinen (2012) shows how the use of language became the cultural tool established by people in various societies. This specific language has evolved over the period of time, passing on the concepts which reflected the group’s experiences. Consequently, the current investigation examines the effect of various activities on the students’ progression on the reading comprehension. It utilises the foundations of everyday concepts to gain more scientific concepts. In addition, the Bruner’s view is implied in the study through the application of various activities that are scaffolded, with the aim to teach students the reading comprehension.

[bookmark: _Toc514008289]2.4. Guided Reading
Stanovich (1990) indicates that direct instruction is critical during the foundations years. Furthermore, direct reading is helpful in reading comprehension, where the teacher explains the distinct steps. This involves a teacher modelling a strategy by thinking aloud about how she is going about to understanding a passage. This process involves the information on why and when to use this specific strategy, that could be later utilised by readers themselves when becoming more skilled in reading comprehension (Gersten & Carnine, 1986). This technique is useful for pupils of different background, who due to certain reasons could have different literacy experiences when coming to school. However, according to Adams (1990), such traditional basal approach, which was pre-determined and specific for each student’s literacy level, was observed to be rarely responsive to the individual literacy needs for the learner. The method was still directed to the whole group of a certain ability, where the comprehension of the literacy was out of some student’s reach.  
Therefore, Antonacci (2000) suggests that there must be an individual approach to each pupil based on their literacy level. She suggests an alternative method of reading, guided reading over the directed instructions. The author proposes that learners develop and then apply the literacy strategies independently and creatively. For example, pupils acquire the ability for word-solving unknown words and making predictions by making personal connections. In guided reading, instructional activities and literacy strategies are adapted to each child’s literacy need. It is clearly stated that the method works well by being shaped in accordance to the learner’s development stage which is not static, but rather it constantly changes (Pinnel & Fountas, 2006). The results of literacy strategies can be analysed through the ongoing observation and informal assessment practices.
Today, guided reading is considered to be a ‘best practice’ in educational settings due to the individualised instruction the structure enables (Ford & Opitz, 2008; Blything et al., 2017; Lipp & Helfrich, 2016). The difficulty of the selected text is chosen in accordance to the students’ ability, creating a challenge that would place them in their zone of proximal development. This provides a great opportunity for a teacher to determine what learners already know and what they need to learn (Ford & Opitz, 2008). The teacher can reinforce students’ reading comprehension by helping them realise what strategies they can utilise in order to retrieve the information from the text, and later evaluate it. This supports the pupils’ independence, allowing them to utilise the techniques based on their own level of reading comprehension. This is consistent with Ford (2015), who states that guided reading pinpoints each learner’s instructional reading level, allowing the teacher to recognise the areas needed to improve their language skills, word recognition and comprehension skills. Furthermore, Kulaga (2011) finds that guided reading allows students to be more engaged with the lesson, where Schrimer and Shaffer (2010) in their study on Guided Reading approach with deaf students conclude that students are more motivated, achieving better reading comprehension scores.
Currently, there are many strategies available that aim to enhance comprehension skills. However, Burkins and Croft (2010) who express the concern of rather rare offer of various strategies to pupils, suggest a list of strategies ranging from the activation of background knowledge, through the making of inferences, to the differentiation of important information. Richardson (2013) agrees with this, pointing out that the systematic and frequent use of various strategies facilitated by teachers, allow students to make these strategies their own, choosing the most appropriate ones. 
Therefore, the research will evaluate the use of various strategies involved in the guided reading that aim to improve reading comprehension, which will be later described in the methods section.

[bookmark: _Toc514008290]3. School Policy and Practice
	According to the Estyn report, School X uses an extensive range of strategies that promote reading comprehension (Estyn report on anonymous school (Estyn report X), 2015). Pupils apply a wide range of reading behaviours in order to select information from different text, and then applying different strategies to make sense of words, sentences, and whole texts. As a consequence, during the placement at school X it was obvious that improving reading and writing skills were the priority of the school. It could be observed that there are ‘reading behaviours’ postcards and laminated mats available in each classroom. However, reflecting upon practice, when observing and teaching pupils these mats were rarely prompted to use during the activities associated with reading or writing. Instead, the success criteria were presented on the board – that allowed differentiation to occur during these tasks. 
	Nevertheless, when accessing the teacher’s resources folder, there are a lot of materials related to the reading comprehension. For example, a Power Point presentation with 8 strategies aiming to improve reading, including: Activating prior knowledge; self-monitoring; visualisation; analysation and inferring. Each strategy is briefly described, allowing pupils to understand the meaning of more complex instructions, such as: Analyse and Evaluate – Give your opinion; Analyse and Summarise – Grab the main points; Analyse and Connect – Make links with other texts. 
	While these strategies are very helpful in evaluation of the text, I believe they are seldomly practised. Yet, each department has its concentration on various skills that need to be mastered by each year. Therefore, the stickers with the objectives are presented at the front page of each student’s exercise book (Appendix 1). This is the way to signify specific goals of each year, allowing pupils to progress and achieve higher level of national strands. For example, in the Science department, the whole year 8 has been advised to practise to respond to what has been read (meaning, that pupils can comprehend the text). Their objective is to: 1) “Read with concentration texts that are new to them (…) and understand the information”; 2. “Locate and selectively use information and evidence from different sources”; 3. “Use inference and education to understand layers of meaning” (School’s X – Reading elements, Appendix 1). Therefore, when designing a lesson, the teacher should encompass the activities that could develop these skills.  
	This approach results in school’s excellent feedback in relation to the learning experiences, in which Estyn states that school X has “effective strategic approach to improvement of pupils’ literacy skills, particularly reading behaviours” (Estyn report X). Furthermore, the school’s co-ordination of this work is established with other schools, resulting in regular meetings between the school staff and local primary schools that safeguard a collaborative approach to addressing literacy. 
	It can be assumed that the whole school approach towards the reading comprehension matches the research strategies of this study discussed in the methods section below. The guided reading comes as an umbrella of the reading behaviours that are currently utilised in the School X. Most of the strategies involved in these reading behaviours are involved in the guided reading approach as well, such as activation of the prior knowledge. Nevertheless, one main aspect differs these strategies – a social interaction. Provision of reading behaviour mats does not provide any interaction with the teacher or peer. Therefore, it lacks the social constructivist teaching, on which the current study is based. 
	As a result, the existing reading behaviours will be applied in the study along with additional strategies. The ‘social occurrence’ will be fostered by the teaching the reading comprehension through the focus in the learner’s ‘zone of proximal development’. Moreover, these skills will be achieved through the assistance of a more knowledgeable person, described by Lewis and Braugner (1998: pp. 29) – a “more sophisticated other”. This will provide the scaffolding as a support for learners, making the teaching collaborative. Consequently, the social constructivist view will be represented by the involvement of teacher who will make the shift from asking predetermined questions that will ensure that students can interpret the text, to facilitating discussions that will inspire students’ explanatory talk as they reach at a deeper analysis – in order to successfully retrieve information from the text (Rouet et al., 2017).

[bookmark: _Toc514008291]4. Methodology and Ethics

[bookmark: _Toc514008292]4.1. Action Research
The best captured definition of an action research suggests that it is a “study of social situation carried out by those involved in that situation in order to improve both their practice and the quality of their understanding” (Munn-Giddings, 2001: 8). This represents that action research allows to gain a practical knowledge that is beneficial to people in everyday conduct of their lives. The action research tends to direct the researcher towards practical outcomes, but also to “create new forms of understanding, since action without reflection and understanding is blind” (Meyer, 2000). Some refer to action research as to a living knowledge (Hughes, 2008: 1) – a knowledge that is valid for both researcher and participant. Agreeing with that, Rason and Bradbury (2001: 2) describe action research as a process that involves people and social situations who have the crucial purpose of changing an existing situation for the better.
	Linking action research to the social issues could be already observed back in 1946 when Lewin proposed the development of action research as a methodology (Bargal, 2006). Since then, action research was applied into the methodology for researching into educational issues. According to Hopkins (2002), in the UK an action research has originated when the experimental curriculum – Schools Council’s Humanities Curriculum Project (1967-1972) was developed. The emphasis of action research was further signified by Stenhouse (Carr & Kemmis, 2003) who added to the appeal of action research for researching the theory and practice of teaching and the curriculum in the Introduction to Curriculum Research and Development.
While there are many action research models presented, it has been decided to follow a model presented by Elliot (1991: 71) which is based on the Lewin’s work. It relies on the identification of a general idea (in this case – utilisation of guided reading techniques as a tool to improve the understanding of the scientific literacy questions), planning, action, evaluation, amending plan and taking second action step (Fig. 2):

Figure 2
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The diagram clearly presents action research as a cyclic process, allowing the flexibility of methods alternation, depending on their effectiveness. Kemmis and McTaggart (1988) state that “to achieve both action and research outcomes it is required to be responsive to the situation”. Therefore, it should be emphasised that researcher’s reflection on the action plan forms a crucial part of the action research. It means, that the action plan can be adapted by the researcher and consequently, different methods can be utilised.
Such practice can however be associated with the collection of the imprecise methods, as noted by Dick (2000). The consequence would result in acquirement of the imprecise answers – shifting the initial focus of the action research into different direction. As a result, it seems to be wise to design later stages of an action research activity in such way that it allows to capitalise on the understanding acquired in the initial stages. Such process of reflection creates a base of the current methodology section.
	However, both reflection and evaluation should not be valued solely when carrying out a research. Moon (2006: 1) suggests that reflection is a form of “mental processing that we use to fulfil a purpose… It is applied to gain a better understanding of relatively complicated ideas”. This indicates that the process of reflection helps us to monitor our own development from raw beginner to an experienced professional. Furthermore, as stated by LLUK Professional Standards for teachers – the teacher should always “find ways to reflect, evaluate and use research to develop own practice and share it with others”. As a result, when designing methods for the study, it is important to incorporate reflective practice – a quality that makes a good teacher. Therefore, in my study reflection is highly linked to the methodology, forming its strong fundaments. 
	As a reflective practitioner, my research also aims to develop the participants’ ability to reflect. They are encouraged to utilise various methods of guided reading, in order to acquire the stage of unconscious competence (Reynolds, 1965). It means, that students guided reading skills become at some point neutralised – becoming a ‘second nature’. They would be able to apply learnt techniques unconsciously when answering the scientific literacy questions – resulting in better reading comprehension, and thus better scores.

[bookmark: _Toc514008293]4.2. Quantitative Action Research 
	The research held with respect to this dissertation is based using a quantitative research technique. The main feature of quantitative research is that it allows the author to test the hypothesis through the observation of the cause and effect. It can be utilised on the larger and randomly selected group sample. Such data can be based on precise measurements using structured and validated data-collection instruments. Furthermore, the participants’ characteristics can be hidden from the researcher – thus rendering them anonymous. The outcomes of the study can be measurable and quantifiable comparing to the qualitative data. Another advantage of the quantitative data over qualitative (Table 1) is that its effectiveness does not rely on the skills and abilities of researches who should make personal judgements and interpretations on the participants’ responses (Cordingley et al., 2005). As a result, quantitative data can be perceived as more reliable.




Table 1
[image: ]
Adapted from:
Miles & Huberman (1994, p. 40). Qualitative Data Analysis, available at http://wilderdom.com/research/QualitativeVersusQuantitativeResearch.html
	In relation to the research approach - a deductive approach was chosen. According to this approach, researchers begin a study with a hypothesis rather than making a ground theory – which begins a study with a completely open mind without any preconceived ideas of what will be found (Glaser & Strauss, 2017). Agreeing with that, Creswell defines deductive researcher as the person who “works from the ‘top down’, from the theory to hypothesis to data to add to contradict the theory (et al., 2006: 23). 

[bookmark: _Toc514008294]4.3. Research tools and data collection method
The tools for the data collection are associated with the use of statistical analysis that will allow to make the connection between what is known and what can be learned through the research. In this study, students will complete the test consisting of scientific literacy questions (selected questions from PISA past papers - related to the “Acid and Alkalis’ topic). The tests will be marked by the researcher using provided mark scheme, that was downloaded from the PISA online resources. This set of tests will be referred to as a set 1 tests (Appendix 2).  
Then, pupils will be delivered two lessons (each lasting one hour) over 1-week time focusing on the incorporation of guided reading techniques when answering scientific literacy questions.  

Guided Reading Plan:
Day 1 – Activation of prior knowledge and generation of visual images/diagrams:
World review: Students are prompted to apply their prior knowledge into material covering the topic that they might not recognise directly (such as tooth decaying topic – which relates to the role of acid in dental caries). They can practise using the words they do not identify, by creating a table of clunk to click words. Learners write unfamiliar words and then write the definition of them after reading a text. 
Teaching points: Teacher observes students’ reading and identifies the level of pupils’ ability to extract information from the reading passage. The foundation strategy is incorporated for the whole class to be used – enabling less confident students to feel safer and less embarrassed of their ability. 
Day 1 concentrates on ability to understand unknown words and ability to visualise the information provided – that can be presented in more comprehensive way. As a result, pupils are shown an example of diagram that can be drawn from the information provided.

Day 2 – KWL grid (what I know, what I want to know, what have I learnt?) and decoding exam questions 
Familiar reading: Pupils read the same text from Day 1. They are presented different techniques that can be utilised in order to understand it and then extract the information needed to answer the question.
Teaching points: Students are asked to identify the keywords that they needed to define on the last lesson. They are explained how to decode a question using a highlighting technique and identification of the command words. This serves as a visual aid, helping visual learners to access the task.
An explanation of the marks breakdown for the given question is provided. The teacher emphasises the meaning of the Quality of Extended Response (QER) within the marking scheme (Appendix 3). 
Pupils are also demonstrated how to make inferences using a KWL grid (Appendix 4), enabling them to access their prior knowledge on the given topic (what I already know), what is the question, realising what a command word of the question is (what I want to know), and what information they can extract from the text provided (what have I learnt).

After two days of practising, pupils will be completing the same test as set 1 test. However, the test will be altered to include guided reading techniques such as KWL grid, clunk to click table, instructions to draw a diagram, instructions to highlight the command words. This test will be referred to as a set 2 test (Appendix 5). 
Afterwards, the teacher will mark tests and record the results, that will be compared against set 1 results. 

The main limitation of this study is that the epistemological assumption (assumptions about the grounds of knowledge) is relatively objective, thus enabling others to assume that changes observed in the study derive from changes in variable rather than inferences about the general population from a selected sample (Creswell, 2005). The current research samples a year 8 class (highest set) of 33 pupils. Therefore, the sample size is relatively small and as a result conclusion of this study should not be generalised – but rather indicative. Furthermore, all subjects in the study will be volunteers who may withdraw from the study at any time. The participants who finish study might not, therefore, be truly representative of population. The advantage, on the other side, is that scientific literacy guides the researcher about the effective teaching practises based on the evidence, rather than making anecdotal observations of individual teachers.
[bookmark: _Toc514008295]4.4. Ethics and Data Protection
	The collection, storage, and use of research data by the researcher complies with the Data Protection Act (1998). Prior to the study, pupils were given consent forms (Appendix 6) and all information about the research. Pupils were reassured about the confidentiality of all participants and their data. All personal information collected was considered as a privileged information and dealt in such manner as not to compromise the personal dignity of participant nor to infringe upon their right to privacy. 
	The researcher has to embed an appropriate code of ethical conduct by emphasising the importance of respecting the anonymity and privacy of participants while carrying out an investigation (Procter, 1995: 258). Consequently, the typical ‘rule of thumb’, as Barnes suggests (1979: 39), should be that data of the study is presented to allow the participants to identify themselves while at the same time they remain unrecognisable to the researcher. Furthermore, the introduction of the Data Protection Act (1998) considers that the anonymity and privacy is not purely a matter of ethics, but it can also have legal consequences. The principle of this code is to protect the rights of people in relation to their personal data that is held by the researchers.
Therefore, in this study, all participants remained anonymous to the researcher, thus students could select their unique number for this study by selecting a popsicle stick with the random number (available numbers: 1-33). Participants were asked to write down their unique number in the school planner – in order to make sure that they will remember their number when completing the test. This allowed the participants to remain anonymous to the researcher. Students were also informed that they can resign from participation at any stage of this study. 
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This research concentrates on the improvement of reading comprehension through the involvement of guided reading techniques applied to the scientific literacy questions. Guided reading is an example of the social nature of learning. Initially, the teacher role is to assist pupils at their performance for the literacy strategy. The facilitator’s (teacher) role is to provide support and feedback. It is important to distinguish and emphasise the effect of facilitation rather than teaching in this study. According to Rogers, the learning occurs by the educator who acts as a facilitator who can establish an atmosphere in which learners feel comfortable to consider new ideas (Dunn, 2002). Teaching in the literature is widely referred to as an activity which helps students learning. In some instances, authors of various educational articles question how much students actually can achieve from routine teaching (Sahu, 2013). Rather than helping students in learning, there is more support towards teachers to become mentors, who facilitate the act of learning in students.
Social constructivism and critical reflection can be also linked to the facilitator education approaches. The study utilised various guided reading techniques, allowing the facilitator to reflect throughout the whole practice. This can be referred to as a critical theory (Ramussen, 1996) which exposes the importance of social justice by redressing inequalities and promoting individual freedoms within the society. As mentioned previously, the study’s aim was to care for pupils with all abilities – taking into consideration their various backgrounds. Though the class size was relatively big (33 pupils), the facilitator’s role was to concentrate on each learner individually. 
Being a critical facilitator means to be encouraged to think critically about the role that a researcher plays in the process (Ryan & Decci, 2000). Some authors though caution that whilst most facilitators intent to be emancipators, “facilitation can become part of a system of oppression where facilitators become unwitting agents of manipulation” (Kirk & Broussine, 2000). Therefore, it is suggested that a critical facilitator must “become more conscious of how methods can advance others” (Kugmai & Lypson, 2009: 782). There must be a theoretical validation that forms a strong fundament of the research. Warren (1998: 23), however, criticises on practices that focus only on the techniques, proposing that social facilitators must also concentrate on the “social and cultural backgrounds… that can affect how [facilitators] they teach and facilitate”, the features that have been already discussed and considered in this research.
Active learning, which is facilitated by the teacher, is linked to the development of independence in students (Settles, 2012). The benefits of self-regulated learning by students, who were found to be as a result more motivated to learn, include also better attainment results. In this particular study, participants attended Thomas Telford Comprehensive School – the first school in which 100% of pupils achieved A-C grades in at least five GCSEs (Independent, 1999). The school claimed that one of the reasons for this success was the development of independent learners.  Further studies suggest that independent learning skills lead to achievement of higher standards, better motivation, and higher self-esteem than other children (Mills & Kim, 2017). The study indicates that students learn how to use their ideas in order to form opinions, solve problems and use a range of strategies in their learning.
As a result, active learning methodology was chosen, in which learning occurs through the facilitation. The methods vary from the activities such as reading, making mind maps to the group discussions – all which were applied during the practice sessions. It is known that these methods are very helpful to students in learning, but furthermore also effective to find out students’ creativity and talents (Prince, 2004). 
The whole process of application of guided reading into the comprehension of the scientific literacy questions could be observed in learners as occurring in distinct stages. Initially, the appropriation of the literacy concept and strategy used by the learners is on the social plane, outside of the learners as an inter-psychological category (Varesov, 2004). The teacher acts as facilitator, who mediates and assists pupils’ performance. After pupils complete set 1 tests, the teacher marks them, developing the strategy that will allow them to apply them for the future texts. The teacher’s role is to scaffold literacy learning and thus, actively enhance students’ comprehension. As highlighted by Axford (et al., 2009) it is contrasted to the practice where learners’ understanding of the text is checked after he reads the passage. (Tennent et al., 2016) suggests that facilitators unwittingly assume the role of interrogators as they misperceive the assessment with direct teaching of comprehension. Guided reading, however, aims to shift the teacher’s focus on the delivery of techniques that will lead to development of reading comprehension (Blachowicz & Orle, 2017).
Then, students move to the stage of self-regulation of their own performance – as in the Stage II of the ZPD. At this stage, students can apply the learnt techniques resulting in an effortless performance. As students gain more confidence and comprehension, they move to stage III of the ZPD, in which learning appears within the learner as an intra-psychological category. Learners are ready to complete set 2 tests, as they are more independent; they do not rely on any further assistance from the teacher, as the strategy is fully developed within the child who no longer appears in the social plane (McLeod, 2012).
	While preparing the appropriate guided reading techniques, it was essential to determine pupils’ basal instructional reading levels. Due to the large study sample, this level was identified through the assessment of the set 1 tests. Furthermore, pupils’ opinions about the difficulty of the texts were collected. This allowed the researcher to identify the level of difficulty for comprehension activities that is required to extend pupils’ reading capabilities. Moreover, the effective diagnosis of reading difficulties aimed to identify possible solutions – that could develop students’ comprehension strategies.
	Cummins (1994) highlights the importance of the educators’ ability to establish students’ ownership of literacy. He states that “literacy is personally meaningful and viewed as useful for the individual’s own purposes”, and consequently it can be treated as an outcome variable. This practice could be reflected in the current study, where the basal level of the comprehension was identified, enabling to choose appropriate guided reading strategies. This however, could be criticised by other researchers of the mainstream constructivist orientation – such as Goodman (2000), who indicates the reluctance towards the focus on particular outcomes or specific instructional goals. He concludes that this view is inconsistent with he holistic nature of literacy and may result in narrowing of instructions. The current research, however, considers every individual’s level – enabling the researcher to choose the common guided reading techniques.
	
[bookmark: _Toc514008297]5.1. Evaluation of the guided reading techniques
	The research considers different factors, such as the background of pupils (eligibility for free school meals, EAL status) and their reading comprehension skills – resulting in the choice of basal techniques that can address all the needs, thus differentiating the teaching. As a result, guided reading strategy was chosen as a technique that will help students comprehend the text in more detail. The importance of incorporation of guided reading was also important when developing a curriculum, with no wonders why it forms an element of a balanced literacy framework which is consistent with the recommendations of the National Reading Panel (2000). There are various techniques that aim to develop or improve the reading comprehension, however only four techniques was practised in the current study: activation of prior knowledge (APK); decoding of the question by the highlighting of the text/command words; making inferences using the KWL (I know, what I want to know, what I have learnt) grid; and lastly the comprehension of unfamiliar use through the use of clunk-to-click strategy.
The participants could practise these techniques using various PISA-style questions over the two 1 hour lessons. The researcher’s role was to choose appropriate texts that would allow the learner to primarily – read it on a shared-basis with the partner, and then independently - as progressing through the ZPD stages. The texts enabled students to activate their prior knowledge, or otherwise to build a base if one does not exist. Creating an opportunity of APK was indicated to be essential by Britton and Graesser (2014) where the teachers allow pupils to move from the stage of memorising information to a meaningful learning. It suggests that students are able to connect learning events and apply their understanding, rather than just memorising it. Other results from the brain-based research (Maguire et al., 1999) also confirm that providing pupils with the opportunities to refer to their collective experiences results in better academic outcomes. Furthermore, when practising the application of the APK, it was considered that students usually fall into three categories of much, some, or little prior knowledge (Ozuru et al., 2009). Therefore, only texts with the recent topics covered were chosen, and in order to enhance the APK – the brainstorm strategy has been applied to refresh pupils’ memory.
The KWL grid incorporates the APK, allowing the reader to establish a purpose of reading and summarising what was learned. This strategy aims to reflect and evaluate their learning experience. During the study. it also served as a great assessment for learning tool – allowing the researcher to assess at what stage of ZPD the student is.
Another technique, referred to as a Clunk-to-click is referred by some authors as the main strategy of Collaborative Strategic Reading (CSR). Collaboration – an essential part of social constructivism theory, was found to motivate students more, and help students who lack vocabulary to understand the text (Klinger and Vaughn, 1996). Clunk-to-click aimed to serve as a self-monitoring strategy that controls the participants’ understanding about the words, concepts and ideas that they understand, or need to know more about. This strategy was proved to be beneficial in reading comprehension, indicating that is helps to control student’s understanding mainly towards challenging words they do not know (Laufer et al., 2001). Another study in consistent with these findings, concluding that: “students were able to understand vocabulary from the text because their comprehension is monitored during Click and Clunk strategy … [it] obliges them to find out the meaning of difficult words they found in the text” (Kuang & David, 2002). In this study, however, it was seen to be beneficial particularly in the case of explanation of the command words such as ‘justify’, ‘hypothesise’, ‘differentiate’, and ‘distinguish’. It was observed that pupils gained more confidence in understanding the questions, being able to explain what the command word in the question is – and therefore, answer it correctly.   
Furthermore, the memorisation and comprehension of difficult command words could be enhanced using the highlighters. The benefits are widely noted in many studies, such as (Hirsch, 2003) who finds that annotating helps students to formulate questions in response to what they read, analyse and interpret the text, and finally it enables students to draw conclusion and make inferences. While all these features could be observed in this study as well, it can be perceived that it also engaged the students with the task – keeping them active while organising the information they have read. 
Although, the main issue with this technique was associated with participants lapsing into highlighting too much information – which clearly did not help them to identify the key concepts. It could be also related to the waste of time during the exams – and therefore, it was frequently emphasised how to decide which information should be highlighted focusing on the command words within the questions and summary points.

[bookmark: _Toc514008298]5.2. Evaluation of results
This research utilised quantitative methods that categorise into experimental category (Lomax, 2004). It indicates that the study “assesses the effect of different treatment conditions (independent variable), on an outcome (dependent variable)” (p. 108). This project, more specifically, studies the effect of the utilisation of various guided reading techniques (independent variable) on the ability to answer the scientific literacy questions (dependent variable – difference in the tests’ marks). The use of experimental quantitative research enables the researcher to discover whether a change in deductive research approach can influence educational outcomes.
The results obtained suggest that the incorporation of reading behaviours (guided reading techniques) into the scientific literacy questions improve the pupils’ understanding of the text in more detail, enabling them to achieve more points in the PISA-style questions. On average, the percentage difference between set 1 results and set 2 results equals to 18% of improvement, with the highest percentage difference being 42% (participant number 32), and the lowest being 0% (Fig. 2; Fig. 3). However, there was no percentage decrease noted in this study, indicating that every participant has benefited from the study – improving their results (Table 2) (Appendix 7).
Table 2
Table comparing the results of participants from set 1 and set 2 results
	Participant's study number
	Set 1 results (%)
	Set 2 results (%)
	Percentage difference (%)

	1
	59
	100
	41

	2
	29
	53
	24

	3
	47
	65
	18

	4
	65
	82
	17

	5
	41
	53
	12

	6
	71
	71
	0

	7
	65
	71
	6

	8
	41
	53
	12

	9
	53
	65
	12

	10
	59
	88
	29

	11
	71
	82
	11

	12
	71
	100
	29

	13
	77
	94
	17

	14
	47
	65
	18

	15
	53
	59
	6

	16
	71
	88
	17

	17
	47
	82
	35

	18
	59
	71
	12

	19
	71
	71
	0

	20
	77
	94
	17

	21
	47
	59
	12

	22
	71
	71
	0

	23
	59
	71
	12

	24
	65
	88
	23

	25
	53
	77
	24

	26
	71
	94
	23

	27
	65
	100
	35

	28
	71
	82
	11

	29
	88
	100
	12

	30
	47
	65
	18

	31
	47
	71
	24

	32
	35
	77
	42

	33
	53
	82
	29



Figure 2
Graph representing the results comparing set 1 and set 2 results








Figure 3
Graph showing the percentage difference (increase) after pupils have applied reading behaviour techniques







There is an obvious difference in results observed between the control results (set 1 results, the average score equals to 59%) and experimental results (set 2 results, the average score equals to 77%) showing that the scores of the test has increased in 31 cases, with further two cases who have not improved, and their marks remained the same after the treatment (application of guided reading techniques). 
In relation to the sample size, Bartlett (et al., 2001) states that: “Inappropriate, inadequate, or excessive sample sizes continue to influence the quality and accuracy of research”, indicating that when carrying out a research it is crucial to determine the sample size of the study. This is crucial part of the study, as the collected data serves as a representative of a population. The information gathered is used to generalise findings from the sample back to a population, within the limits of random error. Sandelowski (1995) also draws attention to the sample size in the research, suggesting that as the sample size increases – the influence of outliers or extreme observations decreases. The larger sample size also produces results among variables that are significantly different (Patel et al., 2003).
Therefore, linking the sample size to the validity of results – it should be noted that: 1) The variability of the sample was low, because the research was carried out with the highest set of year 8 students. Therefore, the students’ background was similar with 26 more able and talented students participating, and only 1 having a status of English as additional language; 2) The sample size was small, accounting to 33 pupils. These variables affect the validity of the obtained data, making it less reliable. Therefore, the results from the current study should be rather suggestive than used to make generalised conclusions. 
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The study revealed the strategies that are helpful in comprehension of the scientific literacy texts. Based on the findings, the study concludes that incorporation of the reading behaviour techniques is beneficial in reading comprehension. It can be seen from students’ set 1 test mean score (before the application of methods) which was 59%, comparing to the set 2 mean score (after the application of methods) which raised up to 77%. 
The study explained the benefits of various guided reading techniques, supporting it with the perspectives of the social constructivist theory. It represents the model of the teacher as a person who should be adaptive to “harness various ideas, select from a variety of principles and create different instructional combinations” (Duffy, 1992: 447). Furthermore, and most importantly, it indicates that teachers should have the role of facilitators when allowing the students to develop the strategies that help them to improve their reading comprehension skills. It means that such teacher can assist a group of people by grasping their common targets achieving them without any intervention on his/her behalf (Hustad & Arntzen, 2013). This in turn, leads to the development of independent learners who are responsible for their own learning, are more self-directed to make decisions about what they focus on and how much time they spend on learning outside of the classroom (Blachowicz & Ogle, 2017). It also contributes to the improvement of the self-motivation and organisation, and greater self-awareness (metacognition) of their learning needs (Schmidt & Ford, 2003).
	Guided reading is supported by the social constructivism, suggesting that reading comprehension occurs also through the conversation. Firstly, it occurs on the inter-mental level (Aljaafreh & Lantofl, 1994). Learners can communicate with each other when creating a table of unfamiliar words (clunk-to-click). Furthermore, the teacher interacts with pupils providing them with the individually selected scaffolding techniques, allowing the teacher to observe a learner and decide when the scaffolding should be removed (Pressley et al.,, 2006).  Then, as they progress through the ZPD stages, they move to the intra-mental phase – where the students can make sense of what is being read (Chaiklin, 2003). All these stages could be observed during the investigation, proving that students have progressed and benefited from the study. 
	Therefore, it can be summarised that all of the guided reading techniques involving activation of prior knowledge, use of KWL grids, comprehension of the unfamiliar words through the incorporation of the clunk-to-click strategy, and annotation of the command words within the text – improve the reading comprehension, increasing the mean score results obtained from the scientific literacy questions. Furthermore, it should be concluded that when considering the implementation of the guided reading techniques to improve reading comprehension – the strategies should be tailored individually, meeting everyone’s needs. Finally, it can be also suggested that educators with a diverse constructivist orientation should always prioritise students’ ownership of literacy.

[bookmark: _Toc514008300]7. Limitations
	As discussed previously, the results of this study should be suggestive of the recommended approaches towards the literacy intervention. There should not be any big claims made due to the limitations of this study that are associated with the small sample size and low variability. However, as the results prove to be optimistic in regards to the use of guided reading techniques to the comprehension of the scientific literacy texts, it should be encouraged to utilise them in the future practice. This study presents an example of one of the QTS standards, that allows the trainee to take the responsibility for the continuing development through the contribution to the wider development of the school, enabling them to reflect on their own performance (QTS standard S1.7, Welsh Government, 2009) 
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