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Abstract
The objective of this study was to explore the extent as to which a Whole Brain Teaching technique could have impact on the learning of Welsh as a second language. The setting was a high school situated in the South Wales valleys, which included sixty participants. The identified school serves seven primary schools in the catchment area but also has many participants attending from out of the catchment area. The Welsh Government has rated the school as a ‘red school’ and during the Estyn Inspection in 2016 the performance of the school was judged as ‘adequate’. 
 The participants were spilt into two conditions which were the Conventional teaching methods group and the Whole Brain Teaching methods group. The study took place over a five week period where participants in both conditions were exposed to four micro lessons (30 minutes) of Welsh. All participants were English speaking and are taught Welsh as their second language at school. After each micro lesson all participants received a memory test on the topic of school. On the fifth week after all the micro lessons had been completed, the participants completed a test which tested their knowledge on the previous four micro lessons. This end of topic test was referred to in the study as the end of topic test. The results in the study showed that participants in the experimental group scored significantly higher than the control group across all five tests.  This included four short-term memory tests after each micro lesson and an end of topic test on the fifth week testing long term memory. Additionally the current paper revealed that males in the experimental group had higher scores than males in the control group. 


Literature Review
The value of learning a second language and the advantages it has on brain development is evident. Bilinguals have been reported to show an advantage over their monolingual peers in the realms of metalinguistic abilities, Bialystok (1993) and certain cognitive abilities, particularly related to executive function (Blair, Zelazo and Greenberg 2005, Zelazo and Muller 2002), which involve selective attention inhibition of attention to misleading information, and switching attention in tasks with competing and misleading cues (Bialystok  2004; Hernandez Pardo, Costa and Sebastian – Galles 2008 Johnson 1991).  
Engaging students to learn and understand different strategies to teach underachieving and disengaging students is a broad subject but a subjective one.  Developing successful teaching strategies to teach a second language is even more complex. In November 2009 the Welsh Assembly government approved the Draft National Assembly for Wales (Legislative Competence) (Welsh Language) Order 2009. The Minster for Heritage, Alun Ffred Jones, said that there was a growth in demand for Welsh –medium education year on year. Furthermore in 2010 Gareth Jones began a debate on the teaching and acquisition of Welsh as a second language by proposing that the Assembly take note of the Enterprise and Learning Committee’s report on the 30th of September 2010 (Children’s Service Parliamentary Monitor (2010). The report highlighted serious weaknesses in the teaching and acquisition of Welsh as a second language. In particular, the 2007- 08 annual reports found that “two thirds of participants work had important shortcomings” and that “teaching in Welsh as a second language is much worse than in other subjects”.  This current study discusses and explores the teaching of different teaching strategies in the classroom but also includes a political element in the attempt by the Welsh Assembly Government to increase the profile of the Welsh Language.  For the profile of the Welsh Language to develop e.g. speaking Welsh as a second language or even resulting in second language speakers becoming fluent Welsh speakers, there must be a demand to investigate not only the teaching standards of teaching Welsh in Welsh institutions, but the style of teaching that is being delivered.   Furthermore, learning a second language is not only a problem for learning languages such as Welsh but even for students learning English as a second language. English is the most common language in the world and it is increasingly being used as a tool for international communication. Christen (1996) argues to improve students’ English proficiency is a question worthy of every English educator’s serious consideration. Kong (2011) explains that traditional English teaching is very much teacher led. Kong (2011) continues stating students lack the initiative and exploration of learning moreover in the process of imparting knowledge.  Teachers focusing on the process of understanding and ignoring the situational application for language learning. Therefore, it could be argued that there is a demand for the process of teaching languages to be dissected in terms of how children and students process information when learning a second language.  An analysis of the working brain and additionally how we process information, store information and retrieve information when needed directs this current study’s narrative. 
Learning can be seen is planned, implemented and systematically evaluated so that students can achieve the learning objectives effectively and efficiently as described by Depdiknas (2006). However this can be very challenging when teachers are not taking an approach of different learning styles of their students and how their students brains work systematically. Although many experts and scholars have recognised the problem and tried many new teaching methods such as Sebastian, (2011) and Berk (2009), these methods according to Craine (1990) have lacked thinking and explanation from the physiological perspective of the human brain. To solve these issues or problems researchers therefore should have some understanding of the principles of brain functions or brain learning. Teachers must be able to deliver lessons that are not only engaging but meaningful to the situation.  It is well known that any learning activity is realized through the cognition of the brain reported by Basar (2006).
The understanding of the workings of the brain and its different functions can drive or create a new learning model within education. The use of science and technology can not only aid and support teachers but also be a reference point for students. Brain Based learning is a new revolution in shaping the paradigm of cooperation and includes knowledge from various fields such as neuroscience, biology and psychology reported by Kurniawati Ghozali, Wartiningsih (2014). The nervous system is the basis for a person’s ability to understand, adapt and interact as well as receive and process and then respond to information from the environment promoted by Lee and Hung, (2009).
Two of the main brain based models are Brain Based Learning (BBL) developed by Eric Jenson and the models of Whole Brain Teaching (WBT) developed by Chris Biffle. This is an imperative part of this current study to comment on the difference and the similarities of Brain Based Learning and Whole Brain Teaching. Model Brain Based Learning is  brain based learning that is relevant based on the natural functions of the brain, where students can learn significantly, where students are  prepared  to store, process and retrieve information in a fun way  as explained by Rangrej (2012). Brain Based Learning is a learning strategy based on the idea that each part of the brain has specific functions and can be optimized in the learning process. Model Whole Brain Teaching according to Lee and Hung (2009) learning with instructional approaches is derived from a neurolinguistic picture, based on the right and left brain function. The latter model of Whole Brain Teaching (WBT) could be argued to favour the teaching profession as teachers do have to perform many instructions throughout a lesson, seminar, or work shop. However the brain system and its functions became the foundation in designing both models, although both models have different characteristics.  The current study will firstly review the literature on the workings of the brain and its functions and will look at the two models and features of Whole Brain Teaching. Secondly, the study will implement the Whole Brain Teaching strategy in classroom practice through the teaching of Welsh as a second language.  Finally the study will transpire the model into a learning framework of memory called the Levels of Processing proposed by Craik and Lockhart (1972). The purpose of this study is to attempt to provide evidence through assessment of the Whole Brain Teaching approach via the classroom while being taught Welsh. Furthermore, we wish to explore the effect of Whole Brain Teaching and its effect on memory and more specifically different memory stores e.g. sensory, short – term memory and long –term memory. 
In the human brain, there is cerebellum consisting of four pair of lobes, two left and right hemispheres of the brain and are connected by the corpus callosum as described by Akyurek and Afacan (2013) and Jenson (2011). It is the task of the brain to plan, organize, and predict a responsive motion by the situation at hand. Neurons are composed of specialized cells that move into the information molecule and between neuronal networks that collaborate cognitive processing and motor sensory systems. Molecular movements create the perception of thoughts, decisions, and behaviour. Sylwester (2012) states the right hemisphere is set to identify the challenges that are already known and then enable effective responses that develop previously.  During learning, more learning activities will connect more nerves in the brain which transmits information from our senses into the memory stores e.g. long or short- term memory stores.
Kushartanti (2004) explains that each hemisphere of the brain is not able to access information on its own, but they will cooperate in processing information. When received, they will respond because the right and left hemispheres are connected by grooves and have fibres called the corpus callosum.  The right hemisphere controls the left side of this sensory motor activity of the body, while the right side activities are controlled by the left hemisphere.
Handayani and Corebima (2016) explains that Brain Based Learning (BBL) is derived from the theory of neuroscience. The theory comes from studies such as Biffle (2013) on the importance of neuroscience. A cognitive view supported by Piaget date, is one of mental or cognitive processes include schema, assimilation, accommodation, organization and the equilibrium. Handayani and Corebima (2016) states that when teachers implement Brain Based Learning, it creates a classroom atmosphere that is capable of stimulating the students ability to think and also bring students into an environment that is pleasant.  It can also create an atmosphere that is active and meaningful. Based on this theory, students should be provided with a learning environment that is safe and free from threats. Additionally, Malik, Hussain, Iqbal, Rauf  (2012) and Santrock (2011) believe that not only teachers, but students should learn the meaning and content in the way their  brains can prepare them to store, process and retrieve information in a fun way. 
Whole Brain Teaching is a method of learning by recognizing the principles of a child’s learning which consists of three parts, visual, verbal, and body/kinaesthetic. Biffle (2013) explains that Whole Brain Teaching is learning with instructional approaches to attract the attention of the students. The teachers can use their voice with a distinctive intonation when presenting the subject matter or style, (with a gesture of its own), when giving examples of specific behaviours as described by Suprijono (2010). Simple tasks and simple responses are the characteristics of the Whole Brain Teaching learning model that make the learning to be more interactive.







Brain sections that play a role associated with Syntax BBL and WBT Model.
Based on the brain – based principles of learning, the implementations of BBL in learning are as follows: ( Handayani and Corebima 2017)
Syntax of BBL learning model
	Learning Syntax 
	Teaching Activity 

	Pre – Exposure 
	Encouraging students to pay attention to brain nutrition and encourage children to drink enough water, stretching the muscles by doing right and left bending, delivering the learning objectives 

	Preparation 
	Presenting issue 

	Initiation and acquisitions 
	Distributing Worksheet (LKS)
Preparing students to conduct activities such as observation both inside and outside the classroom

	Elaboration 
	Assisting students in group discussion and class discussions  

	Incubation and insert a memory 
	Playing classical music and asked students to stretch the muscles to make students relax.
Students write about what they have learned

	Verification and checking conviction 
	Asking the students about what they learned today 

	Celebration and Integration 
	Giving awards to the students who are active either as individuals or groups 
Asking students to gave yells as to express their excitement of being successful



One teaching strategy or method that has been established and has moved away from conventional methods of teaching is the principles of BBL  or WBT introduced by Chris Biffle (1999) also known as Power Teaching. The WBT method was introduced to engage classroom difficulties such as student misbehaviour and disengagement, which promote or create activities that utilize different parts of the brain described by Sontillano (2018).  The teaching style or method in WBT uses an instruction strategy that combines gestures and sounds to stimulate the student to think and learn.
The WBT method is composed of seven core teaching techniques known the Big Seven. These are Class- Yes, Five Classroom Rules, Teach – Okay, Switch, Scoreboard, Hands and Eyes, and Mirror. Advocates of WBT such as Biffle (2013) believe that the use of these techniques in the classroom improves student engagement, motivation, behaviour and academic achievement.
Figure 1.1 – Syntax of Whole Brain Teaching (WBT) Learning Model  ( Handayani and Corebima 2017)
	Learning Syntax
	Researcher’s Activity

	Class – Yes 
	The researcher focuses the students on learning by saying “class?” with a particular intonation. Students respond “yes!” with the same intonation with the researcher.


	Five Classroom Rulers

	The researcher organizes the classes to mention five WBT class rules.

	Teach – Okay

	The researcher explains some of the material outlined in a few seconds for each of the important concepts by using movement, and then the researcher pronounce the word “Teach” by clapping, and the student explain it to their friends with movement.

	The Scoreboard 

	To motivate students, the researcher gives a picture of a smile for each completed task and a picture sad sign for each incomplete task. 

	Switch 

	The researcher gives a chance to students to give an explanation about certain tricky materials to other students by saying “switch” first.

	Mirror 

	The researcher gives the cue by saying “mirror”, and the students answer “mirror.” Then, the researcher explains the material with her body language and students should follow what the researcher does. 

	Hands and eyes 

	The researcher gives the cue to by saying “hands and eyes” and students will respond similarly. After which, they fold hands on the table and listen carefully to the researcher’s explanation. 



The Whole Brain Teaching model proposes that the left and right hemispheres of the human brain work in cooperation with a due division of labour and jointly complete the whole function of the brain explained by Mao and Zhang (2018).  A theory that supports the principles of brain based learning is Whole Brain Theory by William Ned Herman cited by Inocian (2015).  He created a whole brain model which is metaphorically illustrated using a circle divided into four quadrants to classify the students according to their preferences for thinking and learning in the four quadrants.



According to Hermann, if a student develops a preference for learning in one or two quadrants, he may reject learning on the other quadrants. Hermann proposes in this theory the importance of utilizing the strengths and attending to essential weakness in all students by providing equal learning opportunities for different students, where each of the four learning styles (A, B, C, D) were fulfilled in a single lesson as described by Bawaneh, Zain, and Saleh, (2011). It can be attained by using various methods, alternating with techniques and activities to address each of the four quadrants included in the research by Herman and  Nehdi (2002). Research conducted by Mao & Zhang (2018) discovered English researchers in China use teaching strategies based on the whole brain theory in classroom teaching. These strategies are positively related to students’ English scores. One could argue that using the whole brain approach to teaching helps to reach and engage diverse students, improve their retention and deliver memorable learning experiences. Additionally, evidence to support Whole Brain Teaching is extended not only to the academic arm of education and learning but to the kinaesthetic and practical element.  Zhou (2018) evaluated the teaching of Table Tennis Skills based on Whole Brain Teaching approach.  Zhou (2018) argues whole brain strategy aided the teaching of table tennis. This researcher argued that it lessons were made purposeful according to the students’ actual situation and their aptitude, where students are actively participating in their study and constantly update and strengthen themselves. Although Zhou (2018) has discovered evidence to support WBT the study has its flaws when providing evidence for other teaching disciplines to adopt a whole brain approach. Firstly the study had other table tennis professionals and coaches observing and scoring the two groups, experimental and control groups on their execution of a table tennis stroke e.g. backhand. This point is imperative because most students are assessed by their teachers via written work e.g. tests. Subjects like Physical Education or Drama are predominately assessed through practical demonstration and performance. If the Whole Brain Teaching method is to be adapted by a broader element of the teaching profession, harder evidence is needed that can show not only a student’s enjoyment and engagement but academic results and progression. Furthermore Whole Brain Teaching has been exercised in the field of mathematics.  Mathematics is universally valued as many aspiring careers require a solid foundation in this subject. Sontillano (2018) conducted a study to test the impact of Whole Brain Teaching on academic performance of students learning algebra in the Philippines. According to Magno (2011), one contributory factor in Filipino student’s low academic performance is the limited specification on how instruction is delivered and the strategies used in the teaching and learning process. Again there seems to be a reoccurring theme which is the quality of teaching or the style of teaching that is a crucial factors for success. Sontilano (2018) found that students’ academic performances increase significantly after subjecting them to Whole Brain Teaching techniques and that Whole Brain Teaching has a positive impact on academic performance of students learning Algebra. Also studies by Awoloa (2011), Rehman, Malik, Shafqat, Zafar and Muhammad (2012) and Elsayed (2015) proved that Brain Based Learning and teaching enhanced students’ achievement in mathematics more than the conventional teaching method. 
The critical questions in teaching and learning are how the students learning is measured. This is achieved through forms of practical, formal, and summative assessment. Most assessments require students to retrieve information that they have previously learned. In essence it could be argued that students’ memories are tested by ability to recall information from their short and long - term memory stores. This paper will focus on the ability of the Whole Brain Teaching approach while students learn a second language with assessments after each learning phase and an end of topic test. These tests will demonstrate whether learning is taking place during the whole brain approach of power teaching.  Additionally we can relate the learning phases of the micro lessons into memory stores e.g. short - term memory (immediate test after each micro lesson) and a long -  term memory (end of topic test after four micro lessons). This will be compared to conventional teaching methods involving the same conditions. It is the ability of a student to recall information that has been previously processed that may give hard evidence that learning has taken place.  Also it is students’ abilities to recall information in test conditions is being assessed. The assessment outcomes will give academic value on learning such as examinations results. This process will also support accountability of teachers in their organisations and to parent and student alike.
Models of human memory have been dominated by the concept of stores and the transfer of information, Atkinson and Shiffrin 1969 (as cited in Eysenk and Keane 2003) describe the basic architecture of the memory system.  Atkinson and Shiffrin propose three types of memories which are sensory stores which hold information very briefly, short- term store of which has limited capacity, and a long-term store of essentially unlimited capacity which can hold information over extremely long periods.
The Multi – store model is shown in Figure 1.2.Short-term store 
Long – term store 
Sensory Stores


.  
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The Multi store models suggest that information is held very briefly in the sensory stores, with some attending to and processed further by the short term. Some of the information processed in the short – term store is transferred to the long term store. Atkinson and Shriffin argues that long term storage of information often depends on rehearsal, with a direct relationship between the amount of rehearsal in the short term store and the strength of the stored memory trace.
With regards teaching and learning we can use the multi store model as an analogy to describe the teaching and learning process. The sensory store being the input of teachers explanation and direction, and the short term store the learning process which proceeds into the long term storage for later assessments of that learning a specific topic or subject area.Assessment/
retrieval  
Learning process/ repetition 
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Learning 
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Our senses are constantly bombarded with information, most of which does not receive any attention, comparing this with a classroom environment, students are also bombarded with information which on times has very little to do with learning, e.g. Noise of class, movement of other students. The multi – store provides a systematic account of the structures and process involved in memory, however it could be argued that it is over simplified by focusing on rehearsal from short term via long term storage. During a teachers lesson, he or she will display the lessons objectives, during the lesson the teacher will continually rehearse with students the key information. For example learning new words in a second language maybe be repeated and rehearsed throughout a lesson. Although teachers adapt different strategies this early input process is coming via our sensory stores e.g. power point slides, teachers verbalising, head phones and listening to audio or writing and copying. This early phase of incoming information plays a key role in Atkinsons and Shiffrins model and alternatively plays a key role in the teaching process. Teachers will use many strategies to focus a student’s attention and start the learning process. If students’ have learned new words in one lesson, teachers will revisit the new vocabulary in the next lesson which could be the next day, couple of days or even the next week. If students can recall this information whether it recalled orally or written down we could argue that learning has taken place. We could also argue that this information has been stored and transferred into the long term store of memory and this new knowledge is readily available when needed.  However this model of memory does not consider or explain why we remember some information and forget other incoming data. We may rehearse information but sometimes we forget. One could argue that rehearsal is not sufficient and that it’s the way we process information that is key to creating good memories. 
One opposing critic or alternative theory that can be related to Whole Brain Teaching and memory is that of the Levels of Processing framework proposed by Craik and Lockhart (1972). 
Craik Lochart (1972) assumed that attentional and perceptual process at the time of learning determines what information is stored in long term memory. They argue there are various levels of processing, ranging from shallow or physical analysis of stimulus or deep or semantic analysis. Craik (1973,) defined depth as “the meaningfulness extracted from the stimulus rather than the number of analyses performed  upon it”. The theoretical assumptions made by Craik and Lockhart (1972) are that firstly the level or depth of processing has a large effect on its memorability and secondly Deeper levels of analysis produce more elaborate, longer lasting, and stronger memory traces than do shallow levels of analysis. Furthermore, Craik (2002) points out that deeper processing does not necessarily require more time as compared to shallow processing. However, deeper process requires more focus of attentional resources. 
 Relating the framework of Craik and Lockhart to the current study, the Whole Brain Teaching is viewed as a higher level of teaching and learning that can be compared to a deep level of processing and creating a stronger memory trace while learning. The current paper explores eleven to twelve year olds ability to learn a second language (Welsh) through the Whole Brain Teaching approach. The work of Craik and Lockhart 1972 and Craik and Tulving demonstrated superior recognition and recall of studied words following semantic tasks (“deep” encoding) compared to structure – related tasks (“shallow” encoding). However this current to study moves away from the work of Craik and Lockhart by using the Whole Brain Teaching strategies as the stimulus through the actions of the researcher. The control group involves conventional teaching methods compared to the experimental group Whole Brain Teaching method, this will take place in mini micro lessons, shallow being conventional group and deep being Whole Brain Teaching group. 
Craik and Lockhart theorized that people can analyse stimuli data at different levels, which is referred to as the Levels of Processing (LOP) framework. They propose that shallow levels concern analyses of physical or sensory characteristics and the deeper levels involve meaning. Shallow processing is said to lead to short term – retention of input in the memory processing to longer retention. Basically, it is the depth at which information processed that determines the persistence of a memory. When making relation to the framework of Craik and Lockhart levels of processing and brain based teaching strategies, the deep processing is linked to more meaningful information thus brain teaching offers this principal. Brain Based Learning is the engagement of strategies based on the principles derived from information on how brain learns best to promote meaningful learning (Hakim, Cahya, Nurlaelah & Lestari, 2015). These strategies can be used to elevate teachers’ instruction and increase capacity to learn using ways in which they feel most comfortable. The deep levels of student involvement during a Whole Brain Teaching or Power Teaching, as it’s also known, lesson involves students to mirror actions, attention grabber, which could create a stronger memory trace and improve learning. Furthermore, Craik (2000) points out that the deeper processing does not necessarily require more time as compared to shallow processing. However, deeper process requires more focus of attentional resources. Again relating the framework of Levels of processing to the classroom, Wolken (2017) describes a Whole Brain Teaching lesson, “at the beginning of the lesson, the teachers puts students into pairs and gives each student a number (one or two). The students take turns rotating each time. To use Teach- Okay, the researcher gives small pieces of information at a time, often incorporating songs, movements, gestures and chants. When the researcher is finished giving a selected piece of information, he or she says “Teach” and the students respond “Okay”. The students then turn to look at their partner and perform what the teacher just taught. The teacher observes each student group while informally assessing student comprehension. The teacher repeats this process until he or she is comfortable with their level of understanding of the material taught. Biffle (2013) suggests that Teach- Okay is the most powerful of the WBT  learning activities. “Students have their prefrontal cortex involved, activate Broca’s area as they speak, Wernicke’s area as they listen, the visual and Motor cortex as they see and make gestures. This whole brain activity powerfully stimulates the hippocampus to form long term memories”. Thus this higher level of not only learning but teaching could be argued to support the framework of Craik and Lockart’s Levels of processing as students are performing at a deeper level through engagement compared to conventional teaching methods. Additionally there is supporting evidence when students are learning a second language or foreign language there is deep connection with the type of processing involved which makes learning effective, or an effective teaching process. The vocabulary learning research literature often attributes strong mnemonic potency to the cognitive processing when learning new words (Coady & Huckin, 1997; Nation, 2001;Schmitt, 2008;Sokman, 1997) ( as cited in Bird 2012). This attribution is based in part on studies in experimental psychology demonstrating superior recognition and recall of studied words following semantic study tasks compared to structure  related study tasks (Craik &Lockhart 1972, Craik 2000, 2007). 
In 1975 Craik and Tulving designed ten different experiments to explore the levels of processing framework, formerly proposed by Craik and Lockhart (1972). The basic philosophy was “episodic memory trace may be thought of as a rather automatic by – product of operations carried out by the cognitive systems and the durability of the trace is a positive result of “depth” of processing” where depth referred to greater degrees of semantic analysis. 
The current study involves three main factors firstly the teaching strategy “Whole Brain Teaching” or “power teaching” derived from a Whole brain approach. Whole brain Teaching will be implemented via a classroom setting where the participants will be learning Welsh as second language. The teaching will consist of four micro lessons where each lesson will involve a small test at the end to assess learning. Additionally all participants will take a test at the end of each micro lesson the assess learning over the four micro lessons. The experimental group will be compared to a control group who will be under conventional teaching methods and will endure the same subject content and will take the same tests.  Secondly the current study will investigate and compare and also define the learning through the frame work of Craik and Lockhart and the Levels of Processing. This frame work will be utilized because of the different conditions in the experiment, the Whole Brain Teaching group will be referred as the deep processing group and the conventional teaching methods will be referred to as the shallow processing. The study will explore the test scores of both groups, where each short term memory test will be seen as testing the participants short term memory and the end of topic test at the end of the all four micro lessons will be seen as testing participant’s long term memory.
This current paper explores the effectiveness of a teaching technique that focuses on kinaesthetic teaching and learning. The technique primarily focuses on a cycle of learning which consists of the researcher getting the participants attention to begin, then moving on to revise previously learned information using a mirror technique. The researcher then introduces one new point per cycle before allowing the participants to work together using teamwork, hand gestures and repeated words in order to help them learn the new information whilst revising the old information.  
The study will have these predictions:
1. Power teaching methods will have a greater recall of learning new Welsh words than the conventional teaching methods in short term memory.
2. Power teaching methods will have greater recall of learning new Welsh words than the conventional teaching methods in long term memory. 

Method

Participants 
The study consisted of sixty participants with an age range eleven to twelve years, the average age of the participant was twelve years and two months old. The gender ratio in the study was thirty two females and twenty eight males. All participants were selected as a convenient sample in the school where the investigation took place. The participants were selected this way to suit the convenience of the researcher and the students were first and hand, an alternative sampling technique would have I liked to have been employed e.g. conducted the research at a different comprehensive school or even a primary school setting. However due to limited time and money available e.g. cover lessons to be provided for the investigator it was decided to use the sample that was readily available. This approach of sampling has its short comings and may have had an impact on the results. Firstly the participants know the investigator as their researcher and which could influence their behaviour and performance during the experiment. Additionally the participants were made aware that they could withdraw from the study at any time and they were under no obligation to take part. Denscombe (2010) describes that choosing participants on the basis of convenience runs counter of scientific research, good research selects its items for study not on the basis that they are easiest to obtain but for specific reasons linked to the subject matter of the research and the requirements of the investigation. Although Denscombe (2010) makes an important point about the practice of convenience and sampling and the reliability and validity of this research, this selection of sampling was the only option available to the investigator.  
 At the time of selection and consent participants were placed into a group. Group one would be the control group exposed to conventional teaching methods and would be referred to as the shallow condition and which would include thirty participants with sixteen females and fourteen males. The experimental group would be exposed to the power teaching method and would be referred to as the deep condition which would include seventeen females and thirteen males.  
Participants were randomly selected into the two groups; however the investigator controlled the gender ratio to make it as equal as possible between both genders. All participants had some previous knowledge of Welsh language via the national curriculum in their current school and in their previous schools where Welsh was delivered to them as a second language in key stage one and two compulsory to their education in Wales. However, all participants were not fluent in the Welsh Language. The current school grouping for participants in their Welsh lessons were mixed ability. Additionally the investigator delivered all lessons to the participants in both conditions. This delivery included four micro lessons to each group at different intervals over a four week period which was statistically analysed between the both conditions. However after the four week period the two groups were then exposed to the different teaching method to accommodate any ethical issues that the investigator was only teaching one group of participants a preferred teaching style. Although when the two groups changed over this part of the investigation was not measured and participants were not subjected to testing.
Materials
There were a number of materials and resources utilized in the research, firstly access to the school to conduct the research which was approved by the head researcher. This approval gave the researcher access to the Welsh Departments schemes of work and additionally the time table for the participants. This was an imperative part of the study as the researcher had access to when the participants were available. The researcher implemented the topic of school in Welsh into Year 7 scheme of work as the current topic the participants were learning was Daily Routine. All participants would learn this topic over the four weeks of the experiment. The scheme of work is a valuable material as the researcher needed to follow the requirements incorporated into the scheme of work for the development of learning. The scheme of work contains vital requirements and standards the investigator will need to follow when delivering or conducting the action research. Additionally the Head of the Welsh department observed the research over the four week period for the safety of the participants and the investigator. All participants participated in a classroom which is normally used for their Welsh lessons. All participants were familiar with their surroundings and each sat on a desk which was shared between two participants. During the tests participants sat in a way which was discrete to the other e.g. one participant sat side on to the desk with the other facing the other way. Each classroom had sufficient space for thirty participants. The investigator utilized a visual slide show via a PowerPoint presentation for each of the micro lessons. The slide show was displayed on an interactive white board in the classroom. The slide show was the same presentation for both conditions for all four micro lessons on the topic of School in Welsh. All participants had their class exercise books distributed to them at the start of each micro lesson and were then collected back in before the tests were administrated. All participants were offered pens if they needed them and were also allowed to take notes of any learning while teaching was taking place. The tests were designed to test the participants on their ability to recall Welsh words that were being taught during the micro lessons. These new Welsh words were displayed visually and verbally in both conditions. The tests were distributed after the thirty minute micro lesson and participants were given twenty five minutes to complete each test. Again all participants had the same tests in both conditions at the same intervals. After each micro lesson all participants were given feedback on their results of their previous tests before commencing the micro lesson. 
Design 
The current study employed a quasi – experimental research design which compares two treatments groups (White & Sabarwal, 2014), the justification for this design is that the investigation took place in its natural setting the school. Kerlinger (1970) ( as cited in Cohen, Manion & Morrison 2007) refers to quasi –experimental situations as “compromise designs”, an apt description when applied to much educational research where the random selection or random assignment of schools and classroom is impracticable. The variables are isolated controlled and manipulated. In this current study the independent variables where the conditions of the teaching groups Shallow/Conventional group (control) or the teaching or Depth/Power teaching group (experimental). The dependent variable in this research was the scores the participants equated to throughout the four micro lessons. The participants received in total four micro lessons including a test after each micro lesson and also an end of topic test.



Design for research
	Conditions
	Micro lesson
1
	Short term memory test
	Micro lesson
2
	Short term memory test
	Micro lesson
3
	Short term memory test
	Micro lesson
4
	Short term memory test
	End of topic test
Long term memory.

	Conventional teaching methods
Shallow Processing
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Procedure
During the Whole Brain Teaching micro lessons the participants will enter the classroom and be faced with a small task on their desks consisting of some of the easier content that will be introduced in the micro lesson. This is a revision exercise and will contain work from previous lessons or general information that participants need to know. Participants will begin to get themselves organised by placing books and equipment on the desks in front of them and begin the starter task and the researcher will take the class register at this point. The researcher will use the attention grabber to let the student know that they need to stop what they are doing and face the front. The researcher will shout ‘Class’ and all participants will respond with ‘Yes’ copying the researcher’s tone and pitch. All participants will immediately face the front of the class and sit in silence.  The researcher will then instruct ‘hands and eyes’ and participants will sit with their hands folded on the desk and looking at the researcher. This tells participants that the researcher needs to talk to them for a few minutes and give them important information. The researcher will go through the answers to the starter activity and explain to the class what the lesson objectives are. Participants may be rewarded with a point on the scoreboard if they have followed instructions and listened well or if this is not the case a point may be given to the researcher. Points awarded to the participants will be followed by ‘give me an oh yes’ and participants will respond with ‘oh yes;’, a 5 second dance where participants will quickly dance in their seats or a mighty high 5 where participants can give their partners a high 5. Points awarded to the researcher will be followed by ‘give me a oh no’ and participants will responds with ‘oh no’ or a mighty groan where participants will sigh loudly. The researcher will use the attention grabber again to alert the participants that they need to stop what they’re doing and pay attention. This time the researcher will use the mirror technique to introduce new content. The researcher will spend approximately 5 minutes chanting new vocabulary or saying new phrases in Welsh with a hand gesture if applicable. For example when introducing the participants to the Welsh word for Maths she will cross her two index finders and hold them up to symbolise a plus sign and this will be the gesture for Mathemateg. Participants will copy her also repeating the key word. For each keyword there will be a PowerPoint slide behind the participants so that they can visually see the word or phrase written down and a picture to aid memory. The researcher will only introduce a small amount of content for example 5 new keywords or phrases. The researcher will then shout ‘teach’ and participants will chant ‘okay’ all together again copying her tone, pitch and any action she does. Participants will then turn to face their partner and person A will begin teaching person B the information they have just received. When the researcher shouts ‘Switch’ the participants will swap roles and person B will become the teacher. The researcher will monitor progress by walking around the classroom checking on participants understanding and participants are encouraged to help each other and work as a team if they are struggling to remember the content. The researcher will use the attention grabber to stop the participants and signal that they need to face the front in silence. The researcher will quickly test the participants, either with a quick fire quiz where she selects student at random and asks them the keyword or phrase in English or by testing the class as a whole. Participants will be expected to respond using the actions. If the participants have performed well they will receive a point on the scoreboard followed by a ‘oh yes!’ or the researcher will give herself a point followed by a ‘oh no’. The researcher will now introduce more lesson content using the mirror technique, again introducing around 5 new points. A PowerPoint behind her will again show the participants the Welsh word and a picture and the researcher will use chanting and an action if suitable. Participants again will mirror any chanting or actions. The researcher will shout ‘teach’ and the participants will respond with ‘okay’ again copying her style before teaching each other the new content. Once again the researcher will use the attention grabber to alert the participants that they need to stop and face the front and the researcher will quiz the participants on what they have learnt either as individuals or as a class. A point will also be awarded on the scoreboard with the relevant chant following afterwards. Participants will be given a short task to embed the knowledge and give the participants an opportunity to practice writing the new words or phrases. They will be provided with scaffolding for this task and the researcher will go through the answers to the task before the end of the lesson. Participants will mark their work using self or peer assessment. To end the lesson participants will play a game where they will practice any new vocabulary or sentence patterns. Before finishing the micro lesson the researcher will return to the scoreboard to see who has the most points. If the participants have won they will be awarded a sticker on their chart. The participants will then receive their micro test and they will have twenty five minutes to complete all thirty questions.
The micro lesson consisting of conventional teaching methods will begin in the same way as the Whole Brain Teaching micro lesson. Participants will enter the classroom and be faced with a small task on their desks consisting of some of the easier content that will be introduced in the lesson. This is a revision exercise and will contain work from previous lessons or general information that participants need to know. Participants will begin to get themselves organised by placing books and equipment on the desks in front of them and begin the starter task and the researcher will take the class register at this point. The researcher will get the class’s attention by counting backwards from three. The researcher will then go through the answers and the participants will peer or self-assess their own work. The researcher will then explain the lesson objectives and start the main body of the lesson by introducing the PowerPoint. The researcher will then explain any lesson content and drill the main vocabulary and sentence patterns. Participants will be expected to repeat and chant after the researcher when necessary. The researcher will then question the class on any new vocabulary or sentence patterns learnt and the participants will put their hands up if they want to answer the question. The researcher will then explain the first task which will be a speaking task to the class and participants will have an opportunity to ask any questions before completing the task in pairs or groups. The researcher will monitor the class’s progress by moving through the classroom observing the participants speaking. She will then pick out two groups to demonstrate to the class. The researcher will then ask the class to practise more before stopping the class with three, two, one. Participants will then be given a reading or writing task. The researcher will explain the task and there will be an opportunity for participants to ask any questions. Participants will then compete the task in either pairs, groups or individually. The researcher will then stop the class using three.two.one and go through the answers and participants will either peer assess or self-assess their work. To end the micro lesson the researcher will play a quick game to revise key vocabulary and sentence patterns. Participants who have performed well in the micro lesson will be awarded points in their planner at the end of the lesson. The participants will then receive their micro test and they will have twenty five minutes to complete all thirty questions.
Test instructions and examples.
Each micro test will be split into two parts. The first part will be a translation exercise and participants will be asked to translate fifteen words or phrases that have been taught in that lesson eg. what is the Welsh word for geography?. It is important to point out that when these tests are being marked there will be room for error. As participants will have only just learned the content in the previous half an hour they will not be marked on spelling or grammar. If the researcher is able to identify an answer as the correct answer then the question will be marked as correct. This will ensure that the researcher is only testing the participant’s short term memory and not their spelling and grammar. The second half of the test will be a reading exercise where participants will be faced with a paragraph in Welsh consisting of phrases and vocabulary that they have learnt in the previous half an hour. Participants will have fifteen questions in English and they will be expected to find the answer in the text and translate into English in order to answer the question. Once again, participants will not be marked on spelling or grammar. If the researcher is able to identify an answer as the correct answer then the question will be marked as correct. This will ensure that the researcher is only testing the participant’s short term memory and not their spelling and grammar as in the first half of the test. 
The post test will be given to the participants in the lesson following the forth lesson and it will follow the same structure as the micro tests, consisting of two halves. Again the first half will be a translation exercise and the second half will be a reading exercise. This test will differ to the micro tests as it will contain content from all four lessons and therefore will test the participant’s long term memory. Once again, participants will not be marked on spelling or grammar. If the researcher is able to identify an answer as the correct answer then the question will be marked as correct. This will ensure that the researcher is only testing the participant’s long term memory and not their spelling and grammar. 
Ethical considerations
Before the research was conducted it was approved by the ethical committee from the University of Wales Trinity Saint David. The elements of risks were identified in the proposal; risks to participants were there was a possibility that there would be a power imbalance between participants and the principal researcher. 
All participants were made aware of the study and signed consents forms including written consent from their parents. The letter that distributed to the participants’ parents included the purpose of the study including contact details and permission slips. All participants will take part in conditions, the Whole Brain Teaching group and the conventional teaching group. However the principal researcher would be only analysing the first round of teaching where participants are placed into their teaching groups randomly. The purpose for all participants taking part in all conditions would be to eliminate any ethical considerations regarding teaching participants different methods that would seem unfair to half the sample. If the participants wished to withdraw from the study at any time a contingency plan was set up that they were able to access a Welsh lesson with another class that was running at the same time.  
All participants were clearly informed of their rights to withdraw from the study at any time. Additionally the Head of the Welsh department observed all micro lessons for the purpose of protecting the participants and to make sure there was no extra pressure on participants to perform during the study.The research followed the school’s guidelines regarding safety, physical harm and other stresses that might occur in a normal school day. Any altercations during the micro lessons with participants again the Head of the Welsh department was there to assist. Denscombe (2010) explains project researchers should identify a code of ethics that represents their academic discipline or professional association. This code should be used in relation to the research and, importantly, should be explicitly referred to in any account of the methods used in the research.  Additionally all participants were debriefed after the four week period of the study.
The Head researcher gave permission for this research to take place before it began and was able to understand the nature of the project. The research also had the support of the learning champions and the special educational need coordinator (SENCO). The details of the project were explained to the participants in addition to the reasons why the research was taken place and how the results would be used. It was explained to the participants that they could leave the process at any time and for any reason without giving a reason before the research is submitted. According to article 12 in the document ‘United Nations Convention on the Rights of the Child’
	“Article 12 requires that children who are capable of forming their own views should be granted the right to express their views freely in all matters affecting them, commensurate with their age and maturity“. Each participant understood their right to privacy and were given the right for the information to remain confidential. In addition to this permission slips were given to each child to be completed by a parent or guardian. All slips were collected back before the study began. The process and reasons for this intervention were clearly explained to each student and each student fully understood the point of the investigation. Privacy was taken very seriously and so each test was completed anonymously. However, the implementation had very little effect on the students as they were attending lessons as normal.

Results

Control group
	
	Short term memory test
	

	Score
	Micro lesson 1
	Micro lesson 2
	Micro lesson 3
	Micro lesson 4
	End of topic  test

	26-30 (A*)
	
	7
	5
	3
	5

	21-25 (A)
	
	4
	4
	3
	4

	16-20 (B)
	
	6
	7
	5
	8

	11-15 (C)
	
	3
	6
	8
	4

	6-10 (D)
	
	6
	3
	6
	5

	0-5 (E)
	
	4
	5
	6
	4

	Mean score
	19.8
	16.1
	15.5
	13.1
	15.2

	Average score
	
	15.9



As the table illustrates we can see that 33% of the class achieved the top grade during The first short term memory test with no participants achieving the lowest grade. This suggests that participants found the test straight forward. This also suggests that the majority of participants were engaged and actively learning during the first lesson and demonstrates that the conventional teaching methods were having an impact on nearly all participants. However, this could be due to the fact that the content being taught during lesson one was fairly simple as it was mainly the school subjects being taught and how to express an opinion. It is highly likely that many participants were already familiar with phrases such as ‘Dwi’n hoffi – I like’, ‘Dwi ddim yn hoffi – I don’t like’ and Dwi’n mwynhau – I enjoy’. It is also likely that most of the participants would have learnt many key phrases for expressing an opinion in primary school or in their first term at secondary school and therefore would have been familiar with much of the content for lesson one. The table illustrates that in the second short term memory test slightly less participants achieve the top grades with four participants achieving the bottom grades and slightly fewer participants achieving the middle grades. And again, after the third short term memory test we can see the trend continuing with fewer participants achieving the top grades and more participants achieving the bottom grades. This is likely to be due to the increasing difficulty in the content of the lessons. The forth short term memory test once again continues to show the same trend with the number of participant achieving the top grades falling and more participants achieving the bottom grades. This was as expected due to the more difficult content being taught in the fourth micro lesson. The end of topic test gives a similar set of results as the third short term memory test with more participants achieving the top grades and fewer achieving the bottom grades when compared to the forth short term memory test. This shows that the participants found this test slightly easier and were able to recall some information form the micro lessons delivered the four weeks previous. 



Experimental group

	
	Short term memory test
	

	Score
	Micro lesson 1
	Micro lesson 2
	Micro lesson 3
	Micro lesson 4
	End of topic test

	26-30 (A*)
	16
	10
	10
	8
	13

	21-25 (A)
	7
	6
	5
	4
	5

	16-20 (B)
	3
	9
	7
	6
	5

	11-15 (C)
	4
	5
	5
	7
	5

	6-10 (D)
	0
	0
	2
	3
	1

	0-5 (E)
	0
	0
	1
	2
	1

	Mean Score
	23.6
	21.1
	20
	18.4
	21.2

	Average Score
	
	20.8



From looking at the table above we can see that the participants in the experimental group displayed some very similar trends to those in the control group. However, there appears to be a stark difference present too. We can see that is in the control group many of the participants performed very well in the first micro test with 53% of the class achieving the highest grades and no participants achieving the bottom two grades. This is a similar trend to the control group however it is clear that the marks are significantly higher which suggests that the Whole Brain Teaching technique was very successful and students were engaged and learning throughout the micro lesson. Once again though we must take into account the fact that the content in the first micro lesson was fairly simple and straightforward and also participants may have been familiar with some of the content as in the previous group, explaining why the initial marks are high. The second short term memory test showed some parallels to the control group with the number of participants achieving the top grades falling probably due to the increasing difficulty of the content but strikingly the number of participants achieving the bottom two grades stays at zero. This means that every student in the class achieved a grade C or above in the second short term memory test, again, suggesting that participants were engaged and actively learning. When looking at the third short term memory test  we can see that the experimental group does not follow the same trend as the control group again as the amount of participants achieving the top grade as remained the same at 33%. This suggests that far more of the participants in the experimental group stayed focused during the third micro lesson and therefore they would have been learning more. We can see that the number of students achieving the bottom grades has increased in the third short term memory test as it did in the control group due to the lesson content becoming more difficult and possibly some participants struggling to cope with the nature of the micro lessons. After the fourth short term memory test we can see that the number of participants achieving the highest grades has decreased as expected, and also the number of participants achieving a grade C has fallen. Also the number of participants achieving the bottom grades has risen but not as dramatically as in the control group, which is likely to be due to the more difficult content being delivered. These results were as expected as the content of the lessons progressively gets more difficult. Possibly the most striking observation is the results from the end of topic test recalling all information from the four micro lessons.  This shows that many of the students have remembered the content that they were taught in previous four micro lessons with a staggering eighteen participants achieving the top grades of A or A*. This is double the amount of participants achieving the same grades in the control group.  In addition to this only one student achieved the bottom grade in the experimental group compared to four participants in the control groups, which again suggests that the Whole Brain Teaching method has had a positive impact on the participants’ long term memory as they were able to recall information that was given to them four weeks previous.

Data Analysis
	
	Short term memory test 1
	Short term memory test  2
	Short term memory test 3
	Short term memory test 4
	End of topic test

	
	Control group
	Experimental group
	Control
group
	Experimental group
	Control group
	Experimental group
	Control group
	Experime-ntal group
	Control group
	Experimental group

	Mean
	19.8
	23.6
	16.1

	21.1

	15.5
	20
	13.1
	18.4
	15.2

	21.2


	Mean difference
	3.8
	5
	4.5
	5.3
	6

	Computed
t - value
	-2.55
	-2.62
	-2.30
	-2.62
	-2.98

	Critical value (a=0.05, 2T, 58 df)
	2.00
	2.00
	2.00
	2.00
	2.00

	Decision
	Not rejected
	Not rejected
	Not rejected
	Not rejected
	Not rejected

	Significance
	Significant
	Significant
	Significant
	Significant
	Significant



The independent t-test revealed that there the difference in the mean scores of the first short term memory test of the control and experimental groups is significant at the 5% level for a two tailed test, since the computed t-value of -2.55 in absolute value is greater than the critical value of 2.00 (at p=0.05 for a two tailed test). Similarly, the independent t-test revealed that the difference in the mean scores of the second short term memory test of the control and experimental groups is significant at the 5% level for a two tailed test, since the computed t-value of -2.62 in absolute value is greater than the critical value of 2.00 (at p=0.05 for a two tailed test). Similarly, the independent t-test revealed that there the difference in the mean scores of the third short term memory test of the control and experimental groups is significant at the 5% level for a two tailed test, since the computed t-value of -2.30 in absolute value is greater than the critical value of 2.00 (at p=0.05 for a two tailed test). Once again, the independent t-test revealed that there the difference in the mean scores of the fourth short term memory test of the control and experimental groups is significant at the 5% level for a two tailed test, since the computed t-value of -2.62 in absolute value is greater than the critical value of 2.00 (at p=0.05 for a two tailed test). Similarly, the independent t-test revealed that there the difference in the mean scores of the end of topic test of the control and experimental groups is significant at the 5% level for a two tailed test, since the computed t-value of -2.98 in absolute value is greater than the critical value of 2.00 (at p=0.05 for a two tailed test).
It is clear from this that the scores of the experimental group taking part in Whole Brain Teaching lessons scored higher in the four short term memory tests and the end of topic test than the participants in the control group who were talking part in traditional teaching methods. Therefore the null hypothesis, that there is a significant impact on recall between participants who take part in Whole Brain Teaching and traditional teaching methods cannot be rejected. It suggests that the use of Whole Brain Teaching has more impact on participants’ short term and long term memory than the use of traditional teaching methods.
Results of Males
	
	Conventional teaching methods
	Whole Brain Teaching
	

	
	Girls
	Boys
	Difference
	Girls
	Boys
	Difference
	Differences betweenn boys’ scores

	Micro test 1
(mean)
	21.1
	18.5
	2.6
	22.8
	22.9
	0.1
	4.4

	Micro test 2
(mean)
	16.2
	15.9
	0.3
	20.8
	21.3
	0.5
	5.4

	Micro test 3
(mean)
	16
	14.8
	1.2
	20.8
	20.7
	0.1
	5.9

	Micro test 4
(mean)
	15.9
	12.5
	3.4
	20
	19.7
	0.3
	7.2

	Post test
(mean)
	15.8
	14.5
	1.3
	21.2
	21.1
	0.1
	6.6

	Overall mean
	17
	15.24
	1.76
	21.12
	21.14
	0.02
	5.9



The table above illustrates the differences in scores between the males and females in the two groups. If we begin with the control group it is quite clear that in every short term memory test the girls scored higher which was as expected. This has been highlighted in red. When looking at the differences in scores between the males and the females we can see that they range from 0.2 to 3.4 with the majority of scores having a difference of above 1.2. The striking anomaly here is the difference in scores in the second short term memory test which was only 0.2. This was a surprising result as the gap between males and female scores is quite small. However, on further reflection and after looking at the content of the micro lesson which was giving an opinion it is quite possible that this micro lesson would have contained a lot of familiar information. It is quite possible that nearly all students would have been taught some simple opinions in primary school or in their first term at secondary school eg. ‘dwi’n hoffi – I like’, ‘dwi ddim yn hoffi – I don’t like’ and ‘dwi’n mwynhau – I enjoy ’. When looking at the experimental group the most striking factor is the similarity of the scores between males and females. The differences in scores range from only 0.02 to 0.5 and in 3 of the tests the boys actually scored higher than girls albeit by a very small margin. This has been highlighted in green. Another surprising factor is that the boys have not only closed the gap in the short term memory tests but also in the end of topic test which tests long term memory. In the end of topic test the difference in scores between boys and girls was a mere 0.02 compared to 1.76 in the control group. When comparing the boys in the control group and the experimental group it is quite clear that boys in the experimental group have performed far better that the boys in the control group with the differences in scores ranging from 4.4 to 7.2. Once again the boys in the experimental group not only performed better in the short term memory tests but also they scored significantly better in the end of topic test showing that they were able to recall information that was taught to them four weeks previous. This suggests that after being exposed to Whole Brain Teaching the boys were able to recall information that was taught over a month previous which is an excellent achievement. This is an extremely pleasing result as we can assume that this is due to the boys engaging more in the Whole Brain Teaching micro lessons and therefore taking in more information and increasing their learning. This is an extremely interesting result as schools are constantly looking to find effective ways to close the gap between boys and girls and this could be viewed as a possible way to solve this nationwide problem.

Discussion

After reflecting on the results of the short term memory tests and end of topic test taken by the control group and the experimental group it is clear that the use of Whole Brain Teaching when teaching second language Welsh is extremely effective for both short term memory and long term memory. The highly impressive results of both the short term memory tests and the end of topic test suggest that when Whole Brain Teaching methods are present, participants learn more effectively and can recall information better from the previous half an hour and four lessons previous. However, this study has its limitations. The study had a small sample of participants and it would be extremely valuable to extend this study in different avenues such a larger sample or different subjects in the national curriculum. When comparing the boys’ scores in the two groups we can see that overall the boys in the Whole Brain Teaching group have performed significantly better. 
The discussion of Whole Brain Teaching compared to conventional teaching methods has drawn in some interesting findings, furthermore the results could be said to support the processing framework of Craik and Lockhart. Although this study is only a small sample and  may only be promoted to support different teaching approaches to teach Welsh it highlights some key elements within the teaching process. Firstly, the results of the experimental group (Power teaching/Deeper processing) scored significantly higher scores throughout the tests including short-term recall and the end of topic test which was defined as a long-term memory test compared to the control group (Conventional/shallow processing). Secondly, boys who were not analysed as a specific group during the study scored considerably higher in the experimental group compared to boys in the control group, and again across all phases of the study. Thirdly, participant’s engagement was a factor that was not analysed but will be discussed, as this was an evident factor throughout the process.  However, these two crucial points including the exclusion of not analysing gender and not interviewing or distributing questionnaires to the participants to investigate their opinions has limited the endorsement of this study. On reflection, and if more time and resources were available, an observational study may have been just as adequate an as experimental design due to the higher levels of  engagement from the participants in the power teaching/deeper processing condition. Another point to consider in this study was the control group who received conventional teaching methods. This part of the experiment was conducted by the principal researcher and, although all ethical guidelines were adhered to, we must consider the motivation and the deliverance of the micro lessons. Again, with hindsight, another researcher could have been used to deliver this condition. 
Let’s us consider why the whole braining teaching approach had higher scores in this study without going into details of brain structure and different hemisphere functions or even suggesting that participants in the experimental group processed information at a deeper level creating stronger memory traces. The first point we must discuss and not ignore is student engagement and motivation during the study. Motivation has much to do with behaviour stimulation, orientation and continuation to achieve targets of the teaching (Treagust & Duit, 2009; Lee & Brophy, 1996). During this process in the experimental group the researcher and participants were working in tandem by using the attention grabber “class, yes”. This is a powerful tool because if the majority of the class conform to researchers instructions then reluctant students will follow the majority.  Educators, as a result, were greatly interested in identifying factors that increase students’ motivation and lessen laziness, since low motivation is a major hindrance for learning (Kuyper, Werf & Lubbers, 2000; Wolters: Garcia, 1995). In this current study the participants who were exposed to the Whole Brain Teaching approach underwent intense bouts of interaction with the researcher while learning new vocabulary of the Welsh language. The process of the Whole Brain Teaching technique is very vocal with high volumes in the classroom situation which seemed to increase not only student engagement but students motivation. Salim (1993) argue that motivation to learn is an important issue in explaining student behaviour in classroom situations. Dropout rates, low achievement, problematic classroom behaviour, and negative attitudes towards learning are amongst problems attributed to weak motivation to learn. During the four phases of learning in this current research, participants in the experimental condition were introduced to a score board during the micro lessons. The score board seemed to motivate the participants to learn the Welsh vocabulary and key phrases. Points were awarded for participant engagement and points were withdrawn if participants disengaged. Tuckman (1999) and Brewster and Fager (2000) argue that enhancing motivation to learn in students is one of the most challenging tasks even for the most professional and experienced teachers. Rogers, Ludington and Graham (1999) claim that every student has motivation to learn something, but unfortunately, many students do not have motivation to learn what is being taught. Although we can only support Whole Brain Teaching in learning Welsh from this study, it is a strong and worth proposition to investigate Whole Brain Teaching in comprehensive schools further in not only in Welsh but other subjects due to the significant results but also  the high levels of student engagement during the study.  The Whole Brain Teaching technique creates an environment that is stimulating and engaging for students who are willing to learn and also reluctant students. It is this environment which includes attention grabbers and mirrored actions that set the platform. Also the use of a score board during a lesson has a factor for student engagement which creates this learning environment. McCombs and Whisler (1997) viewed that focusing on students and their needs as emphasizing on the learning process positively affects student’s motivation to learn and improve their achievement.  

The learning processing or the evidence of learning via assessment or recall test was analysed and discussed through the Levels of Processing framework of Craik and Lockhart (1972). This relationship between Craik Lockhart which states that it is the way we process information depends on how strong our memory traces are created and the work of Herman and Biffle regarding Whole Brain Teaching or power teaching support each other respectively.  Whereas Craik and Lockhart are evaluating the process of memory, Biffle and Herman are looking at the brain function at it dynamics through the teaching process.  

When evaluating the currents study and the breakdown of the experimental group, the researcher bombards participants with vocabulary in short term bouts using the Whole Brain Teaching strategies. This information was being processed at a rapid pace. For us to understand the memory stores we must display or explain the stores features such as capacity and duration so we can intemperate what is being processed and what maybe being ignored via our sensory capacity. The table below explains the three stages of verbal memory (as cited in Craik & Lockhart 1972). This table of information has been widely accepted differences between the three stages of memory.

	Feature 
	Sensory registers 
	Short term store 
	Long term store 

	Entry information 
	Pre-attentive 
	Requires attention 
	Rehearsal 

	Maintenance 
of information 
	Not possible 
	Continued attention
Rehearsal  
	Repetition 
Organisation 

	Format 
of information 
	Literal copy of input 
	Phonemic 
Probably visual 
Possibly semantic 
	Large semantic 
Some auditory and visual 

	Capacity 
	Large 
	Small
	No known limit 

	Information loss 
	Decay 
	Displacement 
Possibly decay 
	Possibly no loss
Loss of accessibility or discriminability by interference 

	Trace duration 
	¼ - 2 seconds 
	Up to 30 seconds 
	Minutes to years 

	Retrieval 
	Readout 
	Probably automatic 
Items in consciousness
Temporal/ phonemic cues 
	Retrieval cues 
Possibly search process




When applying the current study to the memory features in the above table, thinking about capacity of information the sensory element is large while the short – term store is small, this works well with the Whole Brain Teaching because the intense information distributed to the students using chanting, and mirrored actions. The structure of a Whole Brain Teaching lesson allows students to take in lot of information then chunking down the crucial key points through the actions which could be processed into short term memory. 
Craik and Lockhart (1972) would argue that rehearsal is insufficient and that incoming data via the sensory store goes through a hierarchy  of processing stages is often referred to as “depth of processing where the greater “depth “ implies a greater degree of semantic or cognitive analysis. Furthermore, after a stimulus has been recognised, it may undergo further processing by enrichment or elaboration. For example in a power teaching lesson of the Welsh language a word is recognised, it may trigger associations, images or stories on the basis of subject’s past experience with the word. One of the results of this perceptual analysis is the memory trace. Such features of the trace as its coding characteristics and its persistence thus arise essentially as by-products of the perceptual process Morton (1970), Specifically Craik and Lockhart (1972) suggest that trace persistence is a function of depth of analysis associated with more elaborate, long lasting and strong traces. In the Whole Brain Teaching approach while learning new Welsh vocabulary the vocal use of the words alongside the signs and actions with these words from the teacher create a deeper level of retention or process compared to conventional teaching methods when students are just drilled and words and are just rehearsed over and over. 
From looking at the data, male participants in the Whole Brain Teaching condition had higher scores compared to males in the conventional conditions. Also males scored higher or if not the same  compared to the females in the Whole Brain Teaching conditions. These findings are at the heart of the difficulties that boys have had over the last few decades in education when discussing achievement, progress and engagement compered to girls. The underachievement of boys has been an issue since the early 1990s in light of the academic improvements made by girls (Mills and Keddie 2007). Despite a focus on the importance of socioeconomic factors in terms of achievement (e.g. Collins et al 2000; Gillborn and Mirza 2000) the thrust of policy initiatives in recent years has been strongly directed towards the underachievement of boys (Ofsted 2003a,b; Hodgetts 2008; Francis and Skelton 2005, Francis 2009; O ‘Connor 2007). New strategies and interventions have been developed and employed to engage boys with their education across all curriculums. Media reports have suggested a ‘moral panic’ around boys underperformance and some commentators have suggested that boys are now ‘the second sex’ (Mills et al 2007). During the current research the Whole Brain Teaching conditions included higher levels of engagement from both genders across the four phases of learning which was supported by the boy’s results when comparing the results from the boys in the conventional teaching methods conditions. 
The high levels of engagement from the male participants is worth investigating in more detail due to the nature of a Whole Brain Teaching approach, the competitive element of a Whole Brain Teaching lesson where the score board plays a huge role in students motivation and engagement. Where girls will engage with conventional teaching methods, e.g. teacher led lesson or basic comprehension work, boys will disengage and can be reluctant or defiant towards their learning. Some research has highlighted how nine year old boys are more likely than girls to never like school, never look forward to school and never like their teacher (McCoy et al. 2012, McCoy and Banks, 2012). Another topic worthy of further research is this crucial point ‘Why do some Boys Disengage from school?’. The most common measures of affective engagement found in the literature are self -concept and motivation (Delcourt et al 2007). Self – concept is a construct that is commonly defined in educational and psychological literature Whitley (2008), but broadly speaking, the self –concept addresses how a person feels about him/herself.  Surveys and questionnaires could be distributed into respective schools to investigate what type of lessons students enjoy and which styles they prefer. If a Whole Brain Teaching approach has good levels of engagement and if we attain self-report measurements to support this then teaching professionals could tailor their lessons to the likes and dislikes of their students.

Conclusion

After analysing all of the evidence it does appear that the Whole Brain Teaching strategy that was implemented in the experimental group has been successful. This conclusion has been drawn due to the fact that the students in the experimental group scored higher in the short term memory tests and in the end of topic test at the end of the study. This suggests that the Whole Brain Teaching technique increases the students’ ability to recall important key words and phrases over both a short and long period. It appears to be the highly engaging teaching techniques such as the attention grabber, mirror and hands and eyes which keep students interested and engaged in the lesson which ultimately leads to students learning more. Furthermore, the mirror learning technique appears to suit most students learning needs due to there being visual, audio and kinaesthetic features. In addition to this the scoreboard helps to keep even the most reluctant students motivated as there is a competitive element between the students and the teacher and also the incentive to win points. However, this study does have its limitations due to the fact that it was a very small scale study with only sixty students participating. If this piece of research was to be conducted again a bigger sample of participants would need to be included in order to gage a broader picture, which would make the study more reliable. Also, despite the Whole Brain Teaching micro lessons being deemed as a success, due to the fact that the students in the experimental group scored higher in the short term memory tests and in the end of topic test, the students’ previous attainment has not been studied. Therefore, despite the two groups being mixed ability classes it is quite possible that the experimental group were a stronger class overall and would have achieved similar scores if they were in the conventional teaching group. Another factor that needs to be considered is the fact that this study is only using the students’ test scores and comparing them against a control group in order to determine how successful the Whole Brain Teaching lessons were. If this piece of research was to be conducted again it would benefit from questionnaires or interviews with the students in order to gather more information about the personal opinions of the students and how they feel the Whole Brain Teaching lessons impacted on their learning.  The study would also have benefitted from lesson observations in order to gage the differences in motivation by the participants as this is very difficult to prove with data alone. Whilst we can assume that the motivation of the participants was higher in the experimental group, which led to increased learning and higher scores, without carefully observing the micro lessons it is difficult to confidently conclude that their motivation was greater. Another drawback of the study is the fact that the principal researcher taught both the experimental group and the control group. This could be a problem due to the motivation of the researcher, who may support Whole Brain teaching and therefore have unintentional bias towards the Whole Brain Teaching methods. If this study was to be conducted again, two independent teachers could deliver the lessons to the two groups in order to solve this problem.
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Appendix 1
	Lesson Plan – Whole Brain Teaching – Lesson 1
	

	TEACHER:  Alex Williams

	SUBJECT: Yr ysgol


	YEAR/CLASS: Year 7

	No of students: 30

	DATE: 8/01/19


	ABILITY  Mixed
	Observer/Time 
 

	ALN: 4
	

	EAL: 0
	

	FSM: 3
	

	MAT: 0
	

	CONTEXT OF LESSON:

This is the first lesson of a new topic called ‘Yr ysgol – School’.


	LEARNING OUTCOMES:

To learn the names of school subjects in Welsh.


	STARTER ACTIVITY

Starter activity. Matching exercise.
Register
Go through answers. – Self assess
Hands and eyes - Explain the lesson objective.


	MAIN ACTIVITIES

Class – Yes
Mirror- Drill the 5 school subjects orally with actions.
Teach – Okay - Students to work in pairs to teach other the 5 new words with actions.
Quick fire question round- no hands up.
Class – Yes
Mirror- Introduce the next 5 school subjects with actions and drill.
Teach – Okay - Students to work in partners to teach each other the new words.
Quick fire question round- no hands up.
Class – Yes
Mirror - Introduce final 5 school subjects with actions.
Teach – okay - Students teach each other in pairs.
Quick fire question round – no hands up.
Task to match label pictures of school subjects.
Plenary – A game of bingo to revise the key words leaned in the lesson.





	Appendix 2

Lesson Plan – Whole Brain Teaching - Lesson 2
	

	TEACHER:  Alex Williams

	SUBJECT: Yr ysgol


	YEAR/CLASS: Year 7

	No of students: 30

	DATE: 15/01/19


	ABILITY  Mixed
	Observer/Time 
 

	ALN: 4
	

	EAL: 0
	

	FSM: 3
	

	MAT: 0
	

	CONTEXT OF LESSON:

Second lesson on the new topic ‘Yr ysgol – school. Students have learned the school subjects.


	LEARNING OUTCOMES:

To learn how to give a simple opinion in Welsh.


	STARTER ACTIVITY

Starter activity. Matching exercise.
Register
Go through answers. – Self assess
Hands and eyes- Explain the lesson objective.


	MAIN ACTIVITIES

Class - Yes
Drill the key question and students repeat. 
Teach – Okay - Students practice asking the question to each other.
Class – Yes
Drill 4 positive opinions orally with actions.
Teach – Okay - Students to work in pairs to teach other the 5 new words with actions.
Quick fire question round- no hands up.
Class – Yes - Introduce 4 negative opinions with actions and drill.
Teach – Okay - Students to work in partners to teach each other the new words.
Quick fire question round- no hands up.
Task to match label pictures of school subjects.







Appendix 3
	Lesson Plan – Whole Brain Teaching – Lesson 3
	

	TEACHER:  Alex Williams

	SUBJECT: Yr ysgol


	YEAR/CLASS: Year 7

	No of students: 30

	DATE: 22/01/19


	ABILITY  Mixed
	Observer/Time 
 

	ALN: 4
	

	EAL: 0
	

	FSM: 3
	

	MAT: 0
	

	CONTEXT OF LESSON:

Third lesson on the new topic ‘Yr ysgol – school. Students have learned the school subjects and how to express an opinion on school subjects.



	LEARNING OUTCOMES:

To learn how to give a simple opinion in Welsh.


	STARTER ACTIVITY

Starter activity. Matching exercise.
Register
Go through answers. – Self assess
Hands and eyes - Explain the lesson objective.


	MAIN ACTIVITIES

Class - Yes
Mirror- Drill 5 positive reasons and students repeat. 
Teach – Okay - Students practice asking the question to each other.
Class – Yes 
Mirror - Drill 5 negative opinions orally with actions.
Teach – Okay - Students to work in pairs to teach other the 5 new words with actions.
Class – Yes 
Class – Yes - Quick-fire question and answer round. Students are expected to raise their hand if they want to answer.
Speaking task. Students practise the new vocabulary and the key question.
Reading task – Students are to read the paragraph on school subjects and answer the questions.
Peer asses the answers.
Plenary – A game of bingo to revise the key words leaned in the lesson.




Appendix 4
	Lesson Plan – Whole Brain Teaching – Lesson 4
	

	TEACHER:  Alex Williams

	SUBJECT: Yr ysgol


	YEAR/CLASS: Year 7

	No of students: 30

	DATE: 29/01/19


	ABILITY  Mixed
	Observer/Time 
 

	ALN: 4
	Literacy and Numeracy Standardised Score – Range


	EAL: 0
	

	FSM: 3
	

	MAT: 0
	

	CONTEXT OF LESSON:

Students have previousy learned the names of school subjects in Welsh and how to gibve an opinion on them whilst backing them up with reasons.


	LEARNING OUTCOMES:

To learn how to describe other people’s opinions on school subjects..


	STARTER ACTIVITY

Class -  Yes
Starter activity. Matching exercise.
Register
Go through answers. – Self assess
Hands and eyes - Explain the lesson objective.


	MAIN ACTIVITIES

Class - Yes
Drill the third person sentence patterns with actions and students repeat and copy. 
Teach – Okay - Students practice asking the question to each other.
Class- Yes
Drill  third person sentence patterns with schools subjects  orally with actions.
Teach – okay - Students to work in pairs to teach other the 5 new words with actions.
Quick fire question round- no hands up.
Class – yes
Drill the third person sentence patterns with schools subjects and reasons orally with actions.
Teach – okay - Students to work in pairs to teach other the 5 new words with actions.
Quick fire question round- no hands up.
Task to match label pictures of school subjects.





Appendix 5
	Lesson Plan –Conventional teaching methods– Lesson 1
	

	TEACHER:  Alex Williams

	SUBJECT: Yr ysgol


	YEAR/CLASS: Year 7

	No of students: 30

	DATE: 8/01/19


	ABILITY  Mixed
	Observer/Time 30 minutes
 

	ALN: 6
	


	EAL: 0
	

	FSM: 4
	

	MAT: 0
	

	CONTEXT OF LESSON:

This is the first lesson of a new topic called ‘Yr ysgol – School’.


	LEARNING OUTCOMES:

To learn the names of school subjects in Welsh.


	STARTER ACTIVITY

Starter activity. Matching exercise.
Register
Go through answers. – Self assess
Explain the lesson objective.

	MAIN ACTIVITIES

Drill the school subjects orally. Students are expected to repeat the key phrases.
Quick-fire question and answer round. Students are expected to raise their hand if they want to answer.
Speaking task. Students practise the new phrases and the key question and answer.
Reading task – Students are to read the table containing different school subjects and answer the questions.
Peer asses the answers.
Plenary – Play ‘Running Game’ to revise the key words learned in the lesson.












 Appendix 6
	Lesson Plan – Conventional teaching methods – Lesson 2
	

	TEACHER:  Alex Williams

	SUBJECT: Yr ysgol


	YEAR/CLASS: Year 7

	No of students: 30

	DATE: 15/01/19


	ABILITY  Mixed
	Observer/Time 30 minutes
 

	ALN: 6
	


	EAL: 0
	

	FSM: 4
	

	MAT: 0
	

	CONTEXT OF LESSON:

Second lesson on the new topic ‘Yr ysgol – school. Students have learned the school subjects.


	LEARNING OUTCOMES:

To  learn how to express an opinion about school subjects in Welsh


	STARTER ACTIVITY

Starter activity. Fill in the gaps.
Register
Go through answers. – Self assess
Explain the lesson objective.


	MAIN ACTIVITIES

Drill the opinions orally. Students are expected to repeat the key phrases.
Quick-fire question and answer round. Students are expected to raise their hand if they want to answer.
Speaking task. Students practise the new phrases and the key question and answer.
Reading task – Students are to read the table containing different opinions on school subjects and answer the questions.
Peer asses the answers.
Plenary – Play noughts and crosses to revise the key words leaned in the lesson.







Appendix 7
	Lesson Plan - Conventional teaching methods – Lesson 3
	

	TEACHER:  Alex Williams

	SUBJECT: Yr ysgol


	YEAR/CLASS: Year 7

	No of students: 30

	DATE: 22/01/19


	ABILITY  Mixed
	Observer/Time 30 minutes
 

	ALN: 6
	


	EAL: 0
	

	FSM: 4
	

	MAT: 0
	

	CONTEXT OF LESSON:

Third lesson on the new topic ‘Yr ysgol – school. Students have learned the school subjects and how to express an opinion on school subjects.


	LEARNING OUTCOMES:

To learn how to give an opinion about school subjects in Welsh


	STARTER ACTIVITY

Starter activity. Fill in the gaps.
Register
Go through answers. – Self assess
Explain the lesson objective.


	MAIN ACTIVITIES

Drill the reasons orally. Students are expected to repeat the key phrases.
Quick-fire question and answer round. Students are expected to raise their hand if they want to answer.
Speaking task. Students practise the new phrases and the key question and answer.
Writing task – Students are to put together answers to the questions in the table and extend with reasons.
Peer asses the answers.
Plenary – Play Bingo to revise the key words learned in the lesson.







Appendix 8
	Lesson Plan – Conventional teaching methods – lesson 4
	

	TEACHER:  Alex Williams

	SUBJECT: Yr ysgol


	YEAR/CLASS: Year 7

	No of students: 30

	DATE: 29/01/19


	ABILITY  Mixed
	Observer/Time 30 minutes
 

	ALN: 6
	


	EAL: 0
	

	FSM: 4
	

	MAT: 0
	

	CONTEXT OF LESSON:

Forth lesson on the new topic ‘Yr ysgol – school. Students have learned the school subjects, how to express an opinion and how to support opinions with reasons.


	LEARNING OUTCOMES:

To talk in the third person on the topic of school.


	STARTER ACTIVITY

Starter activity. – Tarsia activity
Register
Go through answers. – Self assess
Explain the lesson objective.


	MAIN ACTIVITIES

Drill the third person orally. Students are expected to repeat the key phrases.
Quick-fire question and answer round. Students are expected to raise their hand if they want to answer.
Speaking task. Students practise the new phrases and the key question and answer.
Writing task – Students are to put together answers to the questions in the table and extend with reasons.
Peer asses the answers.
Plenary – Play Bingo to revise the key words leaned in the lesson.





Appendix 9
The Effects of Whole Brain Teaching while learning Welsh
Short term meory test 1 

Tasg 1 - Translate the following school subjects into Welsh.                                            

1. Music - _________________________________________________

2. History - __________________________________________________

3. Maths - __________________________________________________

4. Art - _____________________________________________________

5. English - __________________________________________________

6. Welsh - _____________________________________________________

7. Geography - __________________________________________________

8. P.E - ________________________________________________________

9. Science - _____________________________________________________

10. R.E - _________________________________________________________

11. ICT - _________________________________________________________

12. Drama - ______________________________________________________

13. PSE - __________________________________________________________

14. D.T - ________________________________________________________

15. French - _______________________________________________________










Tasg 2 -   Read the table and answer the questions in English.




	
	Dydd Llun
	Dydd Mawrth
	Dydd Mercher
	Dydd Iau
	Dydd Gwener

	Gwers 1
	Saesneg
Mr. Jones
	Cymraeg
Mr. Huws

	Mathemateg
Mrs. Watkins

	Technoleg Gwybodaeth
Mr. Davies

	Hanes
Miss Williams


	Gwers 2
	Hanes
Miss Williams

	Mathemateg
Mrs. Watkins

	Technoleg
Mrs. Owen

	Gwyddoniaeth
Mrs. McDonald

	Addysg Grefyddol
Mrs. Lowden


	Gwers 3
	Technoleg
Mrs. Owen

	Daearyddiaeth
Mr. Lewis

	Ffrangeg
Mme. Rousseau

	Saesneg
Mr. Jones

	Celf
Mr. Rees


	Gwers 4
	Addysg Gorfforol
Mr. Evans

	Drama
Mrs. James

	Daearyddiaeth
Mr. Lewis

	Cerddoriaeth
Mr. Smith

	Ffrangeg
Mme. Rousseau


	Gwers 5
	ABCh
Miss James

	Celf
Mr. Rees

	Technoleg Gwybodaeth
Mr. Davies

	Addysg Gorfforol
Mr. Evans

	Gwyddoniaeth
Mrs. McDonald




1. Who teaches Maths?	_______________________
2. Who teaches ICT?	_______________________
3. Who teaches Welsh?	_______________________
4. Who teaches P.E?	_______________________
5. Who teaches History?	_______________________
6. Who teaches English?	_______________________
7. Who teaches French?	_______________________
8. Who teaches Geography?	_______________________
9. Who teaches R.E?	_______________________
10. Who teaches Art?	_______________________
11. Who teaches P.S.E?	_______________________
12. Who teaches D.T?	_______________________
13. Who teaches Drama?	_______________________
14. Who teaches Music?	_______________________
15. Who teaches Science?	______________________
Appendix 10

The Effects of Whole Brain Teaching while learning Welsh
Short term memory test 2

Tasg 1 - Translate the following opinions into Welsh.


1. What is your favourite subject? - _____________________________________________________________

2.  What is your worst subject? _____________________________________________________________

3. I hate - ________________________________________________________

4. I’m crazy about -_________________________________________________

5. I don’t like - __________________________________________________

6. I like - ________________________________________________________

7. I’m in my element - ______________________________________________

8. I dislike - _______________________________________________________

9. I enjoy - _____________________________________________________

10. I love - ________________________________________________________

11. I don’t enjoy - __________________________________________________

12. I don’t love - ____________________________________________________

13. I’m on top of the world - __________________________________________

14. My favourite subject is- ___________________________________________

15. My worst subject is - _____________________________________________







Tasg 2 – Read the speech bubbles and answer the question in English.


    Dw i’n hoffi gwyddoniaeth, achos mae’n ddiddorol. Dwi’n dwli ar celf, achos mae’n galed. Dw i’n hoffi Cymraeg, achos mae’n hwyl. Dwi’n mwynhau technoleg, achos mae’n ddefnyddiol. ymarferol. Dw i ddim yn hoffi daearyddiaeth, achos mae’n ddiflas.


                                              [image: C:\Program Files\Microsoft Office\Clipart\standard\stddir1\bd00005_.wmf]

    [image: BD06784_]                                                                                                                              [image: BD06790_]Dw i’n mwynhau cerddoriaeth, achos mae’n ddefnyddiol. Mae’n gas gyda fi addysg gorfforol, achos mae’n wastreff amser. Dw i’n hoffi Frangeg, achos dwi’n cael marciau da. Dwi’n wrth fy modd yn hanes, achos mae’r athro yn dda. Dw i ddim yn hoffi gwyddoniaeth, achos mae llawer o waith cartref.
Dw i’n hoffi AbCh, achos dwi’n cael marciau da. Dwi’n casau addysg grefyddol, achos mae’n anniddorol. Dw i’n hoffi technoleg gwybodaeth, achos mae’r athro’n hwyl. Dwi’n caru drama achos dwi’n berson creadigol. Dw i ddim yn mwynhau Saesneg, achos mae’n rhy galed. Fy hoff benc i ydy Celf?





1. Who likes PSE? _______________________________________________________
2. Who enjoys technology? ________________________________________________
3. Who doesn’t like science? _______________________________________________
4. Who hates R.E? ________________________________________________________
5. Who loves drama? _______________________________________________________
6. Who is crazy about art? _____________________________________________________
7. Who is in their element in history? ______________________________________________
8. Who dislikes P.E? _____________________________________________________________
9. Who doesn’t like Geography? ___________________________________________________
10. Who like I.C.T? ______________________________________________________________
11. Who doesn’t enjoy English? ____________________________________________________
12. Who likes Wels? _____________________________________________________________
13. Who enjoys music? ___________________________________________________________
14. Who likes science? ___________________________________________________________
15. Whose favourite subject is art? __________________________________________________
Apendix 11

The Effects of Whole Brain Teaching while learning Welsh
Micro Test 3

Tasg 1 - Translate the following phrases into Welsh.


1. It’s interesting - ____________________________________________

2. It’s easy- ____________________________________________________

3. It’s fun - ______________________________________________________

4. It’s useful- ______________________________________________________

5. It’s good for me - _______________________________________________

6. The teacher is nice-______________________________________________

7. It’s a waste of time - ______________________________________________

8. It’s uninteresting- _____________________________________________________

9. It’s boring - ___________________________________________________________

10. It’s too hard- __________________________________________________________

11. There’s too much homework - ____________________________________________

12. I get good marks- ______________________________________________________

13. I like languages- ______________________________________________________

14. I’m good with numbers - ____________________________________________________________________

15. I’m a creative person - _______________________________________________________________

Tasg 2 – Read the speech bubbles and answer the questions in English.



Dw i’n hoffi gwyddoniaeth, achos mae’n ddiddorol. Fy nghas bwnc i ydy celf, achos mae’n galed. Dw i’n hoffi Cymraeg, achos mae’n hwyl. Fy hoff bwnc i ydy technoleg, achos mae’n ddefnyddiol. ymarferol. Dw i ddim yn hoffi daearyddiaeth, achos mae’n ddiflas.
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 Alice



 
1. Why does Alice like Welsh?____________________ ___________________
2. Why doesn’t Alice like Geography?__________________________________
3. Why does Alice like Science?_______________________________________
4. Why does Alice like Technology?___________________________________
5. Why doesn’t Alice like art?_________________________________________

Dw i’n hoffi cerddoriaeth, achos mae’n ddefnyddiol. Fy nghas bwnc i ydy addysg gorfforol, achos mae’n wastreff amser. Dw i’n hoffi Frangeg, achos dwi’n cael marciau da. Fy hoff bwnc i ydy hanes, achos mae’r athro yn dda. Dw i ddim yn hoffi gwyddoniaeth, achos mae llawer o waith cartref.
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6. Why does Tom like History?_______________________________________
7. Why doesn’t Tom like P.E?__________________________________
8. Why does Tom like Music?_______________________________________
9. Why does Tom like French?___________________________________
10. Why doesn’t Tom like Science?_____________________________________

Dw i’n hoffi AbCh, achos dwi’n cael marciau da.
Fy nghas bwnc i ydy addysg grefyddol, achos mae’n anniddorol. Dw i’n hoffi technoleg gwybodaeth, achos mae’r athro’n hwyl. Fy hoff bwnc i ydy drama achos dwi’n berson creadigol. Dw i ddim yn hoffi Saesneg, achos mae’n rhy galed.
[image: BD06790_]




Helen




11. Why does Helen like History?_______________________________________
12. Why doesn’t Helen like P.E?__________________________________
13. Why does Helen like Music?______________________________________
14. Why does Helen like French?___________________________________
15. Why doesn’t Helen like Science?____________________________________




Appendix 12
The Effects of Whole Brain Teaching while learning Welsh
Short term memory test 4

Tasg 1 - Translate the following phrases into Welsh.


1. He is - _______________________________________________________

2. She is - _______________________________________________________

3. Jo is- _________________________________________________________

4. He likes - ______________________________________________________

5. He is in his element  - _____________________________________________

6. She loves - ______________________________________________-_______

7. She doesn’t like- ________________________________________________

8. Jo enjoys - _____________________________________________________

9. Jo is crazy about - ________________________________________________

10. Tom hates - _____________________________________________________

11.  He dislikes _____________________________________________________

12. Tom loves - ___________________________________________________

13. Tom thinks that - ________________________________________________

14. In Jo’s opinion- __________________________________________________

15. He thinks that - __________________________________________________








Tasg 2 – Read the two paragraphs and answer the questions in Welsh in the third person.
Eleri ydw i. Dw i’n undeg pedwar oed. Dw i’n mynd i Ysgol Gyfun Aberysywtth. Yn yr ysgol, dw i’n hoffi Cymraeg a Ffrangeg achos mae nhw’n hwyl ond fy hoff bwnc i ydy Daeryddiaeth achos mae’n ddefnyddiol. Dw i’n dwli ar Hanes hefyd achos mae’r athrawes yn hwyl. Dw i ddim yn hoffi mathemateg, achos dw ddim yn dda gyda rhifau. Hefyd dwi’n casau Saesneg a celf achos mae nhw’nrhy anodd. Ond fy nghas bwnc i ydy technoleg, achos mae’n ddiflas. 









Dylan ydw i. Dw i’n undeg dau oed. Dw i’n mynd i Ysgol Gyfun Aberpennar. Yn yr ysgol, dw i’n hoffi celf a thechnoleg achos mae nhw’n hwyl. Fy hoff bwnc i ydy addysg gorfforol achos mae’n wych. Dw i’n dwli ar Saesneg hefyd achos dwi’n cael marciau da. Dw i ddim yn hoffi drama, achos mae’n ddiflas. Hefyd dwi’n casau Mathemateg a Gwyddoniaeth achos maegormod o waith cartre. Ond fy nghas bwnc i ydy Ffrangeg achos mae’n rhy galed. 













1. Faint ydy oe Eleri?_____________________________________________________
2. Ble mae hi’n mynd i ysgol?_______________________________________________
3. What subject does she like?- _____________________________________________
4. Beth ydy oed Dylan?- ___________________________________________________
5. Ble mae Dylan yn mynd i ysgol?
6. Beth mae Eleri yn dwli ar?______________________________________________
7. Beth mae Dylan yn dwli ar?- _____________________________________________
8. What subject does Dewi not like?- _________________________________________
9. Beth dydy Dylan ddim yn hoffi?- __________________________________________
10. Beth dydy Eleri ddim yn hoffi?-__________________________________________
11. Beth ydy hoff bwnc Eleri?- _______________________________________________
12. Beth ydy hoff bwnc Dylan??- _____________________________________________
13. Beth ydy gas bwnc Dylan? - ______________________________________________
14. Beth mae Eleri yn casau?________________________________________________
15. Beth mae Dylan yn casau?_______________________________________________















Appendix 13
The Effects of Whole Brain Teaching while learning Welsh
Post test 

Tasg 1 - Translate the following phrases into Welsh.

1. English – __________________________________________________________________
2. Geography-_________________________________________________________________
3. P.E-_______________________________________________________________________
4. I love-- _____________________________________________________________________
5. I hate-______________________________________________________________________
6. I’m crazy about –  ____________________________________________________________
7. Because it’s easy- _____________________________________________________________
8. Because it’s boring- ___________________________________________________________
9. Because I’m a creative person- __________________________________________________
10. He likes -____________________________________________________________________
11. She loves- ___________________________________________________________________
12. Tom hates -__________________________________________________________________
13. I enjoy Welsh because it’s interesting -___________________________________________________________________________
14. I dislike art because it’s difficult -___________________________________________________________________________
15. Jo loves history because it’s useful -__________________________________________________________________________

Tasg 2 – Read the passage in answer the questions in English.

Dewi ydw i. Dw i’n undeg tri oed. Dw i’n mynd i Ysgol Gyfun Cwm Rhymni. Dw i yn blwyddyn wyth. Mr. Powell ydy fy athro dosbarth. Mr. Davies ydy’r prifathro. Yn yr ysgol, dw i’n hoffi hanes a Ffrangeg achos mae nhw’n hwyl. Fy hoff bwnc i ydy hanes achos mae’n ddiddorol. Dw i’n dwli ar Chymraeg hefyd achos mae’r athrawes yn hwyl. Dw i ddim yn hoffi daearyddiaeth, achos mae llawer o waith cartref.hefyd mae’n gas gyda fi Saesneg a celf achos mae nhw’n ddiflas. Ond fy nghas bwnc i ydy technoleg gwybodaeth, achos mae’n rhy galed. Dwi wrth fy modd yn yr ysgol achos dwi’n cael marciau da.











1. What subjects does Dewi like?(2)- ____________________________________________
2. Why doesn’t he like them?-__________________________________________________
3. What is Dewi’s favourite subject? - ___________________________________________
4. Why does he like it? - _____________________________________________________
5. What subject does Dewi love?- ______________________________________________
6. Why does he love it?- ______________________________________________________
7. What subject does Dewi not like? - __________________________________________
8. Why doesn’t he like it?- ____________________________________________________
9. What subjects does Dewi dislike too?(2)- ______________________________________
10. Why does he dislike them?- _________________________________________________
11. What’s Dewi’s worst subject?- _______________________________________________
12. Why? - _________________________________________________________________
13. Why does Dewi love school? - _______________________________________________

Appendix 14
Parental permission for participation of a child in a research study.
University of Wales Trinity saint David
The Effects of Whole Brain Teaching while learning Welsh

Dear Parent/ Guardian
Your child has been invited to participate in a research study conducted by Alexandra Williams, Teacher of Welsh at Cyfarthfa High School. The purpose of this research is to identify whether Whole Brain Teaching can improve student’s short and long term memory and therefore help students to retain information that they learn in lessons. Whole brain teaching is an approach which promotes engagement, motivation and enjoyment of learning and therefore helps students gain more knowledge and as a result improve academic marks.
Your child’s participation will include taking part in four whole brain teaching micro lessons and then four lessons using conventional teaching methods. Your child will complete a short term memory test a the end of each micro lesson and end of topic test. There are no known risks associated with this research however the research may help us to understand if more kinaesthetic ways of learning improve a child’s understands of a topic which could lead to a change in teaching techniques within the department. All tests will be anonymous, therefore your child’s identity will not be revealed. The research is simply focusing on results in order to measure progress by a whole class rather than focusing on individual scores.
Participation in this research in voluntary. You may refuse to allow your child to participate or withdraw your child from the study at any time. Your child will not be penalized in any way should you decide not to allow your child to participate or withdraw your child from this study.
If you have any questions or concerns about this study or if any problems arise, please contact Alexandra Williams. 

Consent
I have read and understood this parental permission form and have been given the opportunity to ask questions. I give my permission for my child to participate in this study.

Participant’s signature____________________________________________________
Date __________________________________________________
Child’s name _____________________________________________
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