M6X01439: Professional Learning Journey:
Raising Standards in Science


Abstract
This report has been created as a result of findings from Subject Leadership monitoring activities of Science, specifically science investigations across the school. Internal standardisation revealed a lack of evidence to assign samples of work, primarily in the Foundation Phase, with secure outcomes and levels due to current science investigation frames not aligning with National Curriculum outcomes and levels. They also did not give children any opportunity to reflect on their learning, a vital element of scientific investigation and enquiry. This prompted a Book Scrutiny where a sample of learner books were looked at in depth. This monitoring activity highlighted the findings gained from standardisation along with a lack of differentiation and progression across the year groups. 
As a result of these findings, new and updated science investigation frames were created and distributed across the school. These frames are progressive and in line with National Curriculum requirements. Subsequently, there has been an improvement in standards in science, evidence of which has been gained through qualitative data in the form of recent standardisation and book scrutiny, as well as quantitative data collected from data analysis.
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Introduction

This report has been created as a result of findings from Subject Leadership monitoring activities of which highlighted a need to raise standards in Science across the school.
As Subject Leader for Science, there is a personal responsibility to carry out a range of subject leadership tasks throughout the year. Initially, concerns were raised as a result of an internal Science standardisation session focusing specifically on Science investigations. These science investigations were being planned and completed using science investigation frames, a form of scaffolding that aimed to support learners with their investigative skills and provide a clear structure for their work. However, it was identified that Foundation Phase (FP) samples of work did not align with the FP Outcomes for Knowledge and Understanding of the World (KUW) (WG, 2008). This was also the case in very few KS2 samples of work, with a lack of evidence available to assign these pieces of work a secure level. 
These findings prompted a Book Scrutiny of samples of FP and KS2 books to monitor standards within the teaching and learning of Science across the school. Book Scrutiny findings supported previous findings, highlighting a consistent lack of ‘Constructive Alignment’ – the process of aligning teaching and learning activities to the intended outcomes of the learners (Biggs, 2003) and providing little evidence to support teacher assessments of learners where National Curriculum (N.C.) outcomes and levels were assigned. Subsequently, this emphasised a need for new, updated and progressive science investigation frames that would meet year group expectations and N.C. outcomes and levels. 
This report will include a review of literature, the methodology behind the collection of empirical, qualitative data, findings and analysis of this data along with the recommendations and the outcomes of these on current practice. Although these findings have provided relevant information and evidence for the study, it is important to highlight that these findings have been collected from only a sample of learner work and books. This has limited the results gained, providing only an overview of standards. 





Literature Review
Constructive Alignment
‘Constructive Alignment’ (CA), a term coined by Professor John Biggs (2003), is the practice whereby an educator’s planned teaching activities align with the intended outcomes of the learners. It is a form of outcome-based learning and, as suggested by McMahon and Thakore (2006 cited in UCD, unknown date), is the congruity between assessment and teaching methods and activities with the desired learning objectives. 
CA is a process which consists of two elements. As developed by Biggs (HEA, unknown date), the ‘constructive’ aspect relates to the learner constructing meaning through relevant teaching and learning activities planned by the educator. As Biggs (2011) explains, this comes from the constructivist theory whereby learners construct their own knowledge through their own activity. The ‘alignment’ aspect of the process relates to the provision that is put in place by the educator to allow the learner to achieve the desired outcomes within a supportive and encouraging learning environment. (See Figure 1) 
[image: ]






*Figure 1: Constructive alignment process (Accessed from:  http://www.ucdoer.ie/images/3/3c/Aligned-curriculum-model.gif)


CA is critical in making learning meaningful and purposeful, however researchers argue that CA is only effective when the teacher acts as the facilitator. Lawson (2011) suggests that the educator needs to facilitate learning, as opposed to only transmitting information, by intentionally providing a range of opportunities that will transform their learning.  Biggs (2011) suggests that the educator must focus on what and how pupils will learn as opposed to what needs to be taught. Consequently, the intended learning outcome and assessment criteria must specify not only what needs to be learned but how and to what standard it will be learned.
Although Biggs (2003) relates CA to Higher Education within his research, CA is a teaching strategy that is used sub-consciously in personal practice, even as a primary school teacher. When planning effective lessons, the learning objective is defined first, followed by success criteria that will allow learners to achieve the task. Subsequently, planned activities are then executed by the learners within a supportive learning environment. These activities align with the learning objective and desired outcomes for the lesson in order to assess outcomes effectively – this is a continuous cycle in personal practice.

Scaffolding

Now widely used within the education system, the term ‘Scaffolding’ was first used by Wood, Bruner and Ross (1976 cited in Hammond, 2001) as a metaphor to describe the nature of support given within learning. Hammond (2001) suggests that it is a term that refers to support that can assist learners in developing knowledge and understanding that they may not develop independently, thus achieving tasks and outcomes planned and delivered by the educator. Much like scaffolding used within construction is a temporary structure used to support a building, scaffolding within education is a temporary support system designed to allow the learner to complete a task.
Scaffolding has close links with Vygotsky’s ‘Zone of Proximal Development’ theory. This is the balance between children’s ability to learn independently and what they can learn with the support and guidance of adults, including parents and educators, and other experienced individuals. (See Figure 2)
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*Figure 2: Scaffolding process (Accessed from:  https://niu.edu/spectrum/archives/scaffolding.shtml )

According to Pound (2008), Vygotsky believed that by supporting children in their learning, adults will in turn promote the development of knowledge, understanding and ability in the learner. Jonquiere (cited in MacNaughton and Williams, 2009) suggests that the educator has a responsibility to narrow the gap between the known and unknown, providing learners with the necessary tools to acquire new learning and skills through effective scaffolding. 
Over the years there has been much debate over the benefits of scaffolding in education. NIU (2008) suggest that a primary benefit of scaffolding is how it provides a supportive learning environment whereby the educator acts as the facilitator, allowing learners to achieve outcomes and gain knowledge and understanding that they may not have gained without. However, scaffolding is not without its challenges. Scaffolding is viewed as an umbrella term by many researchers. There is no clear definition of the metaphor ‘scaffolding’, therefore it can be interpreted in different ways by different educators. This is a challenge in itself. Some educators view scaffolding as general help or even direct instruction. Verenikina (2008 cited in Kell, et al, 2008) suggests that this can hinder learners’ development as direct help and instruction removes the need for learners to be independent. This is a contradiction of scaffolding as a support strategy as this should only be a temporary support that will enable learners to achieve a task independently, which they may not have been able to do before.

It is of personal belief that CA and scaffolding are both important tools that can help achieve effective teaching and learning. CA enables learners to know what and how they are learning, along with the expectations at the end of the activity, within a supportive learning environment. Scaffolding can work alongside this theory, providing the supportive learning environment needed whereby learners can gain knowledge and understanding that will allow them to achieve outcomes both independently and effectively.


Methodology
According to Johnson and Christensen (2010, p.116) ‘Respecting the privacy of research participants is at the heart of the conduct of ethical research.’ The data in this report has been collected from a mainstream primary school. The identity of this primary school will remain anonymous and will therefore be referred to as ‘School A’ throughout this report in order to sustain confidentiality.
As part of Subject Leadership in School A, it is an expectation that that all teachers with a responsibility for a subject/Area of Learning and Experience (AoLE) undertake a range of monitoring activities. These monitoring activities give the teacher the responsibility and opportunity to monitor standards and provision in a number of ways, allowing them to identify strengths and areas for development and take ownership of their subject area. (See Figure 3)









Figure 3 (Subject Leadership Process)


The monitoring activities utilised, which provided the basis for this report, were internal standardisation in Science and Book Scrutiny focusing specifically on the teaching and learning of Science investigations across the school. These monitoring activities were an opportunity to undertake empirical, qualitative research into current standards in Science across the school. However, it is important to note that these monitoring activities were implemented using only a sample of learners work from each year group. Due to teacher workload and time limitations, it is implausible to carry out monitoring activities of the work of every learner in the school.  This means that there are some limitations in research. 
Standardisation
In School A, standardisation activities are undertaken in all core subjects on a termly basis. Standardisation is used in School A to ensure there is a consistent approach in assessing and levelling learners’ work. It also ensures teachers keep up-to-date with subject outcomes and levels, sharing a mutual understanding of what the outcomes and levels look like in the form of learners’ work. During standardisation, teachers collaborate and scrutinise an array of learners’ work, from Outcome 3 to Outcome 6 in the FP, and Level 2 to Level 6 in KS2, using the N.C. outcome/level descriptors to assign that piece of work a best fit outcome/level. Learner names and the context of the samples of work are kept anonymous from teachers during standardisation activities in order to avoid any bias when assigning an outcome or level. This means an outcome/level is assigned based purely on the evidence that is seen as opposed to what is known about the learner. During this particular standardisation, FP samples of work were assessed against the FP Knowledge and Understanding of the World (KUW) outcomes (WG, 2008) and the KS2 Science in the National Curriculum levels (WG, 2008)

Book Scrutiny
In School A, Book Scrutiny is used to monitor teaching and learning through a sample of learner books. Book Scrutiny is undertaken by Subject Leaders on a half-termly basis, made up of one full scrutiny of standards, then one follow-up scrutiny every term. This monitoring activity allows Subject Leaders to check standards of both teaching and learning and monitor the use of processes and policies to ensure there is a consistent approach across the school.  Subject Leaders take a sample of books from each ability (ALN, bottom, middle, top) of year group (Reception to Year 6) across the school. These books are then cross-referenced against year group expectations and school policies and processes. Judgements ranging from unsatisfactory to excellent are then provided against a range of criteria and feedback is shared, identifying strengths and the areas for development.


Findings
These findings are based on empirical, qualitative research. Qualitative data has been described using Estyn’s judgement words and Estyn’s quantifiable words/phrases to describe proportions of learners. (Estyn, 2017)

Standardisation
Through internal standardisation in Science, teachers encountered some difficulty in assigning outcomes to the sample of FP work provided. This difficulty gave the teachers the opportunity to engage in constructive professional dialogue regarding the current provision for science investigations in the Foundation Phase. Very few samples of work were assigned secure outcomes, teachers felt they were unable to accurately assess nearly all of the samples of work due to restricted learning opportunities. Children were not given an opportunity to reflect on their investigating – an important element of Outcomes 4 to 6 in KUW in the FP (WG, 2008). This was a criticism of the current investigation planning frames. Staff agreed that the current investigation frames did not give the children an opportunity to reflect on their investigating, therefore limiting learning opportunities.
When looking at the KS2 sample of work, most levels were agreed unanimously. However, there were very few discrepancies that needed to be discussed. Staff felt unable to assign a secure level to very few of the samples as although a pupil had predicted an outcome for their investigation, the pupil did not give a reason for this prediction. In addition, around half of the KS2 samples of work showed that lower KS2 pupils were also using the current Science investigation frames. This showed a lack of progression and differentiation, also outlining that there may be a lack of challenge in science for KS2 pupils. 

Book Scrutiny
Following standardisation, as Subject Leader of Science the decision was made to undertake a Book Scrutiny in order to look further into the difficulties and discrepancies that had been identified.  This Book Scrutiny focused on Science investigations in a sample of both FP and KS2 books and was undertaken alongside the FP KUW outcomes and KS2 science levels. 
In nearly all FP books it was clear that pupils were not being provided with any opportunities to reflect on their learning. As stated in the FP framework (WG, 2008), in the KUW area of learning, children need to reflect on and evaluate their work, thinking about how they will know if something has worked.
In the FP books, each science investigation frame used was cross-referenced with the FP outcome that had been assigned to each child through Teacher Assessment. It was evident here that these planners did not align with the given outcomes, highlighting a lack of evidence to support teacher assessment judgements. It also suggested that FP teachers were unsure which investigation frame supported which outcome, again restricting children’s learning and, in some cases, being too challenging for the child.
In KS2, around half of the pupil books showed evidence of the current science investigation frames being used. This meant that these KS2 pupils were also not being given the opportunity to reflect on their learning, consequently restricting these pupils’ learning also. This also highlighted a lack of progression from FP to KS2 and little evidence of differentiation.
When KS2 books were compared with the KS2 science levels, it was identified that a minority of pupil books did not show enough evidence to support their current science level from teacher assessments. Vital elements of the level descriptors were not evident in these books, confirming that the current Science investigation frames were not suitable for providing evidence for levelling the pupils and certainly were not challenging enough for KS2 pupils. This identified that KS2 teachers were also unsure which investigation frame supported which level and needed some guidance on how to secure pupil’s science levels.











Analysis

Following these monitoring activities, a need to raise standards in Science across the school was identified. As subject leader for science, a personal challenge was set to change the current provision for science investigations in order to raise these standards. Therefore, new science investigation frames were created from Outcome 3 to Outcome 6 in the FP and Level 2 to Level 6 in KS2.
Each investigation frame was created alongside FP KUW outcomes and KS2 Science levels. Each aspect of the investigation process was cross-referenced with the outcomes/levels, ensuring opportunities to complete each element of the investigation process effectively. These investigation frames were created as a booklet for FP and KS2 with each frame fronted with a cover-note stating the outcome/level suitability and a summary of expectations in order to achieve this outcome. This allows teachers to ensure each learner can be provided with a frame that is relative to their ability, providing both support and challenge, tailoring the scaffolding to individual ability. 
Each frame was first quality-assured by the Senior Leadership Team (SLT). Following this, the frames were distributed to teachers during an ADDs session. This gave teachers the opportunity to cross-reference the investigation frames with the N.C. outcomes/levels, allowing them to ask questions, provide feedback and suggest any improvements. This established a supportive culture, helping teachers feel valued and allowing them to have an input in a resource that they would ultimately be delivering. This also built a collective efficacy as all teachers have a shared responsibility to ensure learners receive the best learning opportunities possible.
 Since receiving these frames, teachers are now able to ensure that the science investigation process correlates with the outcomes/levels of the children. Through standardisation activities it has become evident that learners are being provided with opportunities to reflect on their learning and achieve outcomes relevant to their ability. It is now clear which outcome/level each learner is working at, with very few discrepancies.  
Through Book Scrutiny, differentiation is explicit in nearly all books and the investigation frames are being implemented effectively, providing appropriate support and challenge to pupils. Progression across each year group is also evident.
	Academic Year
	O5+ (KUW)
(Year 2)
	O6 (KUW)
(Year 2)
	L4 + (Science)
(Year 6)
	L5 (Science)
(Year 6)

	2016/17
	80%
	23%
	80%
	33%

	2017/18 (Expected)
	87%
	37%
	94%
	39%


As a means of supporting the qualitative data collected from monitoring activities, quantitative data for KUW in the FP and Science in KS2 has also been in analysed. (See Table 1)
(Table 1: End of Key Stage Data for School A)
As highlighted in the table above, it is expected that there will be an improvement in quantitative data for end of Key Stage outcomes in KUW at Year 2 and levels in Science at Year 6. The expected outcomes and levels at the end of each Key Stage show an improvement of at least 6% compared to data received from last academic year. However, it is important to note that these are only expected levels for this academic year as final assessments are due to take place at the end of the Summer term. These expected improvements support the findings that have been collated from recent Standardisation and Book Scrutiny after using the new and improved Science investigation frames in current practice.

Conclusion
This report was created following concerns raised in School A regarding standards in Science across the school.  These concerns were raised following subject leadership activities focusing on Science investigations from FP to KS2. Limitations in evidence were noted with only a sample of learners’ work and books being analysed. These limitations were confronted due to the workload and limited time that educators are faced with. However, it is felt that valuable findings were gained despite these limitations, giving a good insight into and overview of current standards in Science.
These monitoring activities brought several findings to light. Through standardisation, it was evident that FP children were not given any opportunities to reflect on their learning in science. It was also apparent that the current science investigation frames did not align with the FP outcomes. Similarly, in KS2 there were some discrepancies in the expectations of pupils’ work to achieve the expected levels. 
Following subject-specific standardisation, a Book Scrutiny was undertaken of a sample of FP and KS2 books of each ability from each year group. Book Scrutiny findings displayed a lack of opportunities for FP children to reflect on their learning, as well as a lack of challenge in KS2. This activity also proved that the current science investigation planners did not marry up with FP outcomes and KS2 levels, also suggesting that teachers were unsure which frame to use with each level, restricting learning opportunities.
These findings identified a need to raise standards in Science across the school. Therefore, as subject leader for science it was decided that current science investigation frames needed to be updated in order to allow learners to achieve outcomes and levels that they are truly capable of. New science investigation frames were therefore created from Outcome 3 to Outcome 6 in FP and Level 3 to Level 6 in KS2. Every aspect of each frame was meticulously cross-referenced with the KUW outcomes in FP and the KS2 levels in science to ensure learners were provided with opportunities to use a broad range of science skills to secure outcomes/levels. It then became clear which frame aligned with each outcome/level, allowing teachers to differentiate accordingly. 
The investigation frames were quality-assured by the SLT before being distributed to every teacher. Teachers are now able to provide each learner with a science investigation frame that is relevant to each learner’s ability - supporting learners with ALN and challenging More Able pupils effectively. Teachers are now able to assign secure outcomes/levels to learners’ science investigations and differentiation in learners’ books is explicit.
Constructive Alignment, aligning intended outcomes to the activities (Biggs, 2003), is now evident and these frames now provide a form of scaffolding for the learners to achieve the intended outcomes with independence. However, it is important that the teachers act as the facilitators and create a supportive learning environment whereby learners can achieve outcomes with independence in order to avoid hindering the development of knowledge, understanding and skills.
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Monitoring Activities
(i.e. Book Scrutiny, Standardisation, Listening to Learners)


MRF (Monitoring and Review Form) to note strngths and Areas for Development


Subject Action Plan (Formed by Areas for Development)


SDP (informed by subject action plan)


SER (Identify strengths and areas for development)
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