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What helps me learn language and mathematics? :  An analysis of a child’s learning in mathematics and language with recommendations for ensuring progress. 
Donaldson (2015, p.18) describes how literacy and numeracy are the ‘essential foundations of education’, and recommends that these ‘foundations’, along with digital competence, should be developed as cross-curricular skills throughout Wales’ new curriculum. Cochran, DeRuiter and King (1993) describe how teachers’ pedagogical knowledge, their knowledge of how to teach, is equally important as their subject knowledge, their knowledge of what they are teaching. Donaldson (2015) and Cochran, DeRuiter and King (1993) highlight the importance of developing essential skills, such as language and mathematics, through teachers’ effective knowledge of the subject content and pedagogical approaches to ensure that the learners are continuously progressing. Therefore, this assignment will include an analysation of a pupils learning in language and mathematics along with recommendations of ways to progress their learning. The ASK model will be utilised within the assignment to effectively analyse the pupil’s learning with regards to their attitude, skills and knowledge of language and mathematics. The Mosaic approach was used to collect data that shows the learning and understanding of language and mathematics from the child’s perspective (Clark and Moss, 2011). The following data collected, via the Mosaic approach, will be used for the analysis: samples of work, learning mind maps, interviews with pupil, observation notes, and pupil emotion table. When collecting the previously mentioned data, it was ensured that the pupil provided consent to each aspect of the data, their involvement was not detrimental to their well-being or education, and that the pupil felt comfortable at all times. All data collected adhered to the British Educational Research Association (BERA) (2018) guidelines. It was also ensured that the school provided its consent for the data to be collected, as shown in appendix 16. The pupil in question is female, 9 years old and taught within a combined year five and six class, located in the authority of the City and County of Swansea.

Mathematics 
The pupil has a very positive outlook on learning mathematics and understands the benefits of developing her mathematical skills. Appendix 1, a learning mind map created by the pupil, evidences how the pupil believes that learning mathematics will make her smarter, and how the more methods and topics she learns will enhance her learning. During the interview conducted with the pupil, shown in Appendix 2, she stated that mathematics was important to learn because it will aid her during her future education. Ming-tak and Wai-shing (2008) describe how a positive learning environment can have a positive impact on pupils’ learning, motivation, and their sense of achievement. Furthermore, Dart (2000) informs how there is a relation between students’ views on learning and their educational outcomes. Ming-tak and Wai-shing (2008) and Dart (2000) show how the learner having a positive outlook on mathematics may have a positive impact on her learning. Donaldson (2015, p.29) describes how one purpose of education is for pupils to be ‘ready to play a full part in life and work’. This implies that education should prepare learners for the world of work and ensure they understand why education is essential. It is evident, as previously highlighted in appendix 2, that the pupil has this understanding. Within some aspects of the pupils work she shows resilience and determination to improve and develop her understanding of mathematics. Appendix 3 shows an example of the pupil making corrections to her work based on her self-assessment and partner peer-assessment of her work. The Department for Children, Education, Lifelong Learning Skills (DCELLS) (2008a, p.11) highlights the importance of developing pupils’ self-assessment skills as it ‘fosters reflective learning’. Alike the Welsh Government, Black and William (1998) believe that self-assessment is essential as it allows the learner to understand which elements of their work are good and which elements could be improved, however they state that learners must have an understanding of how to self-assess their work and what good aspects of work look like. DCELLS (2008a) and Black and William (1998) show that self-assessing is highly important and suggests that the pupil’s example of work, seen in appendix 3, shows her understanding of addition as she is able to reflect on her work and make improvements. 

Within the learning mind map, shown in appendix 1, the pupil states that she enjoys playing mathematical games. Therefore, during the interview, shown in appendix 2, the pupil was asked to declare why she enjoyed playing said games, to which her response suggests that the pupil has the ability to apply her knowledge of mathematics in different contexts and real-life situations. Ebbinghaus (1885) believed that in order for the brain to effectively memorised information, said information must be repeated and recalled in different contexts. Furthermore, DCELLS (2008b, p.33) states that the brain must make connections between cells through ‘repeated use’ to allow memorable learning to occur. Both Ebbinghaus (1885) and DCELLS (2008b) show how playing mathematical games is likely to enhance the pupil’s memory of the mathematics she has learned. However, I feel that there is insufficient data to state whether the mathematical games the pupil has engaged with have developed her knowledge or memory of her mathematical skills. Squire (2003, p.58) states that video games used within education may develop some skills, such as mathematics, however they have been criticised as they take away children’s ‘opportunities to develop their creativity’. Furthermore, Palmer (2015) is of the belief that children are negatively affected when using too much technology and should not be surrounded by it throughout the day. Both Squire (2003) and Palmer (2015) imply that the pupil may be developing some mathematical skills when playing games, but it may be detrimental to their other skills, such as creativity. During mathematics sessions, the pupil would frequently engage in group discussion about different topics, for example the pupil would discuss the correct and incorrect elements of work, shown in appendix 4, to which the pupil in question was very confident when doing so and on a number of occasions shared her discussion with the class. Appendix 5 provides data of an observation of the pupil during a discussion, to which it suggests the pupil has the ability to effectively communicate with group members, share her knowledge of column addition, and recall the addition step by step approach. Vygotsky (1987, cited in Kozulin, 2003, p.40) theorised that people learn for interaction and ‘collaboration with more capable peers’ which results in them gaining a greater understanding of the topic, compared to working independently. This suggests that by the pupil discussing the correct and incorrect elements of work, shown in appendix 4, they are recalling prior knowledge, to which Ebbinghaus (1885) and DCELL (2008b) previously stated is an effective way of memorising information, along with developing their knowledge and understanding of the topic as she is ‘collaborating with more capable peers’ (Vygotsky, 1987, cited in Kozulin, 2003, p.40).

When learning to use the column method for addition the pupil seemed to benefit from the step-by-step approach that was introduced and modelled by the practitioner, shown in appendix 6. Within the pupil’s learning mind map, shown in appendix 1, the pupil states that she believes that step by step methods aid her learning. Appendix 7, an example of the pupil’s column method work, evidences that the pupil has used the step-by-step approach to aid her addition. Bates (2016, p.46) describes how scaffolding can be used to support the learner’s development by breaking a ‘given task into smaller sub-tasks’. Furthermore, Stuyf (2002) states that the aim of scaffolding pupil’s learning is that the learners eventually become independent with the task and no longer require the support of the scaffolding. Both Bates (2016) and Stuyf (2002) show how providing the pupil with a step-by-step approach may have supported the pupil’s knowledge and development of the column method and will eventually allow her to become independent. However, when the teacher implemented a step-by-step approach to support the pupil using the column method for subtraction, as seen in appendix 14, it is evident within a sample of her work shown in appendix 13, that the pupil did not benefit from the scaffolding. In question 3 of the sample of work, the pupil has incorrectly subtracted two one-digit numbers, 9 from 6. It could be suggested that the pupil has insufficient knowledge of number and negative numbers. Psarianos (2017) describes how number is ‘a solid foundation’ for the development of  mathematical skills and fluency. Donaldson (2015) states that learning should be an inclusive continuum where pupils, at an individual pace, build upon their prior knowledge and work towards progression steps. Both Psarianos (2017) and Donaldson (2015) imply that, in order for pupil to progress to higher level skills, they must develop and build upon their basic skills. 

Language 
Within the pupil’s language learning map and the interview conducted with the pupil, shown in appendixes 15 and 8 respectively, the pupil describes how she enjoys learning and using language as it builds her confidence. Ferris (1998, quoted in Arango, 2015) informs how students often show inhibition during lessons due to their lack of confidence which can have a negative impact on their learning. Furthermore, Norman and Hyland (2003, p.12) describes how group activities and interactions with other people develop and enhance ‘confidence and achievement at all levels of learning’. Therefore, Ferris (1998, quoted in Arango, 2015) and Norman and Hyland (2003) imply that developing and enhancing confidence is likely to increase the pupil’s learning of language. Additionally, Donaldson (2015, p.30) states that one purpose of Wales’ new curriculum is to allow children to be ‘confident individuals’ who ‘are building their mental and emotional well-being by developing confidence’. This implies that confidence and pupil well-being is important to develop within the education system in Wales and has an impact on children’s learning. Within the pupil emotion table, shown in appendix 9, the pupil expresses her enjoyment of reading and writing stories, to which she states in the pupil interview, shown in appendix 8, she does in her spare time. Cimmiyotti (2013) informs that, within their research, there is a correlation between reading skills and academic performance. Cimmiyotti (2013) continues to describe how high reading ability, attained from reading regularly, can benefit the learner’s following skills: writing ability, as they have a wider range of vocabulary; and mathematic performance, as they have greater comprehension skills which aid their problem-solving skills. Additionally, The Children’s Book Review (2010) state that learners increase their vocabulary and develop their writing skills when reading, however they highlight the fact that books must be of a high quality to benefit the learner. Both Cimmiyotti (2013) and The Children’s Book Review (2010) highlight that reading can enhance and develop the learner’s reading ability, along with vocabulary, writing skills and mathematics. 

An activity within the classroom required the pupil to use information, that she had previously researched, to teach her partner about the life of her chosen artist. The task required her to recall information she had previously researched and use said information to provide another learner with an understanding of the life of the artist. Appendix 10 shows an observation of the pupil during the lesson. Thinking Classroom (2018) describes how there are two categories of thinking skills: cognitive thinking skills and reflective thinking skills. Cognitive thinking skills include learners gathering information, organising information and forming a basic understanding, and applying the information and understanding (Thinking Classroom, 2018). Additionally, Bloom’s taxonomy included the following three levels of thinking: knowledge, the act of recalling information; comprehension, the act of understanding the information; and application, the act of using and applying the information (Bates, 2016). Both sources show that the pupil has the reading ability to derive meaning from new information and apply it in a different context. As previously stated within the assignment, Ebbinghaus (1885) theorised that, for memorable learning to occur, information must be repeated and recalled in different contexts. This reinforces the fact that the pupil’s thinking skills has an impact on their learning and understanding of language.  

Appendix 11, a vocabulary table created by the pupil to support the description of her artwork and therefore her written speech, shows that the pupil has a good level of vocabulary and illustrates her understanding of adjectives. As previously stated, Cimmiyotti (2013) and The Children’s Book Review (2010) described that there may be a correlation between reading regularly and having a wide range of vocabulary. The sample of the pupil’s written speech, shown in appendix 12, exemplifies that the pupil’s regular reading has developed her range of vocabulary and has benefitted her understanding of language as she is able to apply her knowledge of vocabulary in her written work. DCELLS (2016a, p.29) describe how learners attaining a level four in writing use ‘adventurous’ vocabulary intentionally. This is evident in her work when vocabulary such as ‘wonky’ and ‘swirly’ are used, shown in appendix 12. This sample of work also shows that the pupil has the ability to adapt her writing style to conform to the expectations of a written speech. DCELLS (2008c, p.24) inform that learners should have a growing awareness of the ‘style’ of different types of writing and should ‘adjust their language’ to suit the style in which they are writing in. When using the vocabulary to describe her artwork, it is evident that the pupil has insufficient knowledge of listing, and therefore using punctuation effectively. DCELLS (2016a, p.12) state that pupils in year five should be able to ‘use a full range of punctuation’ including listing correctly. Additionally, DCELLS (2008c, p.24) describe how learners should become ‘competent writers’ who display the ability to write ‘clearly and coherently’. These statements evidence the importance of developing the pupil’s knowledge of using punctuation correctly to write clear description. Furthermore, Donaldson (2015, p.49) believes that Wales’ new curriculum should develop competence in language to a high level to allow pupils to develop as ‘ambitious, capable learners’. The sample of work, shown in appendix 12, identifies that the pupil can confidently structure her written speech using sub-headings, to which, when attaining level 4, learners should organise their work appropriately (DCELLS, 2016a). Additionally, Smith and Dawes (2014) state that learners towards the end of Key Stage 2 should use paragraphs to organise their writing effectively. Within the learner’s work, shown in appendix 12, it is apparent that the pupil can use sub-headings to organise their work, however the learner requires more opportunities to develop her knowledge of how to correctly paragraph in order to progress her writing. 

Future progress 
Within the pupil’s column subtraction work, a sample shown in appendix 13, it is evident that the pupil has insufficient knowledge of number, particularly subtracting two numbers that will result in a negative outcome. To progress the pupil’s learning, the teacher could use the connections model to support her understanding of number. Haylock and Thangata (2007, p.108) describes how the connections model allows learners to ‘construct understanding of mathematical ideas’ through the use of the following: concrete experiences, language, pictures and mathematical symbols. Additionally, DCELLS (2008b, p.35) state that learners must make connections between ‘existing skills, knowledge and understanding, and new learning’. Haylock and Thangata (2007) and DCELLS (2008) imply that supporting the pupil in making connections between different sources of information will develop her knowledge and understanding of mathematics. With regards to subtraction, it would be beneficial for the learner to be provided with multi-link when conducting column subtraction, to understand that it is not possible to subtract seven from five and have a positive outcome, providing her with a concrete experience. It would also be very beneficial for the learner to use a number line, which includes positive and negative numbers, as it will support the pupil’s understanding of the order of negative numbers, providing the pupil with understanding through pictures. As previously stated, a step-by-step approach was used to support the learner with her column addition and subtraction. Stuyf (2002) informs how the aim of scaffolding is for learner to become independent and no longer require the support. However, the pupil required the use of the step-by-step scaffolding during all lessons. Therefore, the scaffolding must be gradually released in order to develop the independence of the learner (Stuyf, 2002). Graves and Fitzgerald (2003, quoted in Fisher and Frey, 2016, p.2) state the gradual release of responsibility model entails teachers gradually doing ‘less of the work’ and the learners gradually assuming ‘increased responsibility for their own learning’, which encourages independence within learners. Therefore, Stuyf (2002) and Graves and Fitzgerald (2003, quoted in Fisher and Frey, 2016) show that gradually removing the support from the step-by-step instructions will allow the learner to develop her mathematical independence. Additionally, Donaldson (2015, p.28) describes how independence should be ‘fostered’ within all teaching and learning. DCELLS (2016b) describe how learners, attaining a level four within mathematics, should be able to problem solve using their own strategies. Therefore, it would be beneficial to progress the learner’s knowledge and apply her column addition and subtraction skills when solving mathematical problems. The pupil suggested in her learning map, shown in appendix 1, that playing mathematical games supported and developed her learning. Ebbinghaus (1885) and DCELLS (2008b) agreed with the use of mathematical games as they encourage the memorisation of information through repeated use in different contexts. Furthermore, DCELLS (2016b) state that learners should be given opportunities to ‘transfer mathematical skills should to a variety of context’ to which playing mathematical games develops. However, it was previously noted that there was insufficient data to conclude whether the mathematical games had an impact on the child’s learning. Therefore, to progress the pupil’s learning and understanding of mathematics, the teacher could provide the pupil with specific mathematical games that develop skills that have been and are currently being developed within mathematical sessions. This will allow the teacher to monitor what games the learner is playing and ensure that they are developing her understanding of mathematics. A game that would be beneficial to the pupil’s understanding of mathematics is ‘Times Tables Rock stars’ which develops learner’s knowledge of times tables through daily practice (Times Tables Rock stars, 2019). DCELLS (2016b) states that learners in year 5 should be able to identify multiples of from 2 to 10, which shows the importance of developing the pupil’s times tables.

Within the pupil’s written speech, shown in appendix 12, it was evident that the pupil had insufficient knowledge of how to structure her work into paragraphs correctly. In order for the pupil’s writing to be progressed, the teacher should model to the learner how to structure work into paragraphs correctly, ensuring that they emphasise the main aspects of paragraphing. Eggen and Kauchak (2001) state that instructional strategy, modelling, allows learners to observe skills being conducted by the teacher. Furthermore, DCELLS (2008d) describe that teachers in Wales may use modelling to allow pupils to observe the language and learning skills they require. Eggen and Kauchak (2001) and DCELLS (2008d) reinforce the suggestion that the teacher must model how to use paragraphs to the learner as it will allow them to observe and apply the skill within their work. On the contrary, Haston (2007) states that modelling can inhibit students’ learning if it is not used in appropriate situations. Additionally, Abraham Maslow theorised that comfort is a lower-order need that learners must have in order to learn (Bates, 2016). Therefore, it is recommended that the teacher ensures that the learner is in a comfortable learning environment to ensure they are able to engage with the teacher when modelling and gain an understanding. Another element of the pupil’s language that could be progressed is her knowledge of using punctuation to list correctly. In order for the learner’s skills to be progressed it is recommended that the teacher conducts a miscue analysis for the pupil’s writing. Driscoll, Lambirth and Roden (2015) describe how a miscue analysis allows the teacher to observe the pupil writing and provides the teacher with the following opportunities: discussing the work the pupil is writing and suggesting alterations they must make and why. Driscoll, Lambirth and Roden (2015) show that conducting a miscue analysis will allow the teacher to provide the learner with specific, personalised targets based on their writing and provide one-to-one support to develop her knowledge of listing correctly. Donaldson (2015, p.26) describes how ever learner ‘benefits from personalised learning’ and encourages them to take more responsibility of their own learning. Dean (2006) states that personalised learning focuses on the child’s specific learning developments and may increase their learning. Donaldson (2015) and Dean (2006) furthermore show how conducting a miscue analysis and providing the pupil with personalised targets will encourage the pupil to develop her knowledge of punctuation and may increase her understanding. Within the pupil’s language learning map, shown in appendix 15, the pupil suggests that using language, for example discussing ideas with a group, supports the development of her confidence. A way that the learner’s skills could be progressed is by providing her with more opportunities, inside and outside of the classroom, to develop her oracy skills. For example, the pupil could be involved in increasing opportunities where she must listen to other members of the classroom sharing their viewpoints, consider them, then respond to what they have discussed (DCELLS, 2008e). Donaldson (2015, p.48) comments that developing oracy ‘is of central importance to both thinking and learning’ and suggests that oracy has an impact on the development of essential skills. Millard and Gaunt (2018) agrees with this idea and describe how developing oracy can result in ‘cognitive gains’ in which additional subjects, such as mathematics and science, are supported and developed as oracy can transfers reasoning skills. Donaldson (2015) and Millard and Gaunt (2018) reinforce the progression of the learner’s oracy skills as it provides support and development to additional essential skills. However, Oradee (2012, p.534) research suggests that the most effective way to develop oracy is by using a combination of the ‘three communicative activities’: discussion, problem-solving and role-playing.
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Appendix 1 – Learning map: mathematics
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Appendix 3 –Sample of work: corrections
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Appendix 6 – Step-by-step column addition
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Appendix 10 – Observation: thinking skills
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Appendix 11 – Sample of work: Vocabulary table
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Mathematics Interview

Question

Pupil’s response

A there things you enjoy about
‘mathematics?

Yes, love column addition because I find
it fun following the steps you have taught
us. Tthink it has made my adding much
better. T also think that 1 will use addition a.
ot when 1 am older.

‘Do you think it s important o learn
‘mathematics? Why?

Yes, I think it is very important, 1 will use
‘maths a lot when 1 am older, like when I am
in secondary school and universiy.

‘What do you do if you are stuck in
‘mathematics? What do you use o help
you

‘When I gotstuck, I can ask a friend for
help, the teacher, use a hundred square, or
use the times table sheet I have in my draw.

‘What s your favourit topic of
‘mathematics?
(Shape/number/measuring/time)

ke all topics of maths. My favourite topic:
is addition because I think it's fun and 1
know 1 will use it when I'm older, like
when 1 go shopping or 1o the bank.

Youincluded in your learning mind
‘map that you think playing mathematics
‘games helps you learn maths. Why do
you think this?

Playing maths games on the iPad refreshes
my memory of what  have learned before,
so1don’tforget any of my maths. I like the
‘game we play at the end of maths lessons.
with you where we have (o answer as many
of the additions sums as we can before the
time runs out. T alo like games that use
maths in jobs, like working in a bank,
football maths and adding up money from a
shopping lst.

In your learing mind map you said that
‘youthink step by step methods help you
learn in mathematics. Why do you think
this?

Iihink it is important to use the steps for
column addition because it makes sure you
don't forget any of the steps or mix any of
them up. When we self-assess out own
work, T can look at the steps and see where |
made a mistake and I can make corrections

in green pen.
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Learner Observation Form

Name of learner(s): . Class: Year SI6

Time: 1015 Date: 2011/18
Activity: Mathematics session - Group discussion
‘about M5 Wrong column addition question.

Comments;
‘The pupil efectively discussed with her group the
correct and incorrect lements of the Mz Wrong
‘column addition question. She communicated the
groups ideas to me and the class and was able to
provide ustification using the step-by-step approach.
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Step-by-step column addition method

1.5et out columns — Th|H|T[U
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and Units

2.Write the digits in the correct Th
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How do you feel about language

Use the emoisinthe table below to describe how you feel when
conducting the following activiies.

Tanpy Bored gy Sutably
challenged

© | 0| oo

Ay Emotion

Reading stories )

Reading magazines

Reading eafiets

Witing stories

Wiiting recount texts

Sharing deas with 3 group

Sharing deas with the dass

Presenting information/ideas to
the class
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Name of learner(s): . Class: Year SI6

Time: 1015 Date: 26111715
Activity: Gallery Topic - Sharing research activity

Comments;
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Step-by-step column subtraction method

1.Set out columns — Th|H|T[U
Thousands, Hundreds, Tens
and Units
2.Leave a space and write the Th|H|T|u
digits in the correct column and 3 2[4 2
drawaline 39| ) _1qy3 — | [4]2/3
3.Go down the column and Th|H|T|u
211213l
subtract the 2 digits. Write z ¥ 2‘_
the answer under the line. 1191213
1219
4.1f you cannot subtract the 2 Th|H|T|U
digits, e.g. 2-3, take from the % ! i'i‘_
next column and add the digit in 119)2]2

Wi
o

the space above.
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We would therefore be grateful if you could confirm that permission has been sought
and that exploration tasks have been undertaken by signing below.

STUDENT NAME (PLEASE PRINT).
SCHOOL NAME (PLEASE PRINT)

SENIOR MENTOR/CLASS MENTOR NAME (PLEASE PRINT)

/kﬁv

SENIOR MENTOR/CLASS MENTOR NAME (PLEASE SIGN):

Lo

Ifyou have any queries regarding this, please contact:

rachel wallis@uwisd ac uk
Many thanks in advance,

ECAD5004 module team
Rachel Wallis

Sarah Elsey

Linda Davies

Nerys Defis
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