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1 Abstract

This thesis project was designed to review the impact of Precision Teaching on
elements of motivation and self-efficacy of male pupils in Year 5 and Year 6.
Precision Teaching (PT) is a formative assessment based intervention,
incorporating the principles of the learning hierarchy (Haring, Lovitt, Eaton, &
Hansen, 1978), to deliver individually tailored teaching supported by continuous
assessment and feedback. A mixed methods design incorporated single case
experimental designs and qualitative interviews with the purpose of exploring
the impact of PT on attribution style, locus of control and self-efficacy of pupils.
Data was gathered using an adaption of the Multi-dimensional Measure of
&KLOGUHQTV 3HUFHSWLRQV RI &RQWURO &BRQIENHO O
1999) and structured interviews with participants. Staff at three schools
implemented Precision Teaching with participants following training in this
intervention. Results indicate no significant direction of change for internal,
powerful others or unknown control over learning for pupils completing PT
sessions, with all pupils displaying high internal causal attributions for their
learning outcomes. Wider variation in unknown and powerful others control
responses during intervention phases indicates that some change may have
occurred in pupil perceptions of these elements. Of the four cases described,
evidence of increased self-efficacy was found in one case. Analysis of interview
data suggested that mechanisms of challenge, feedback of learning changes,
and increased competence were potential mechanisms of motivation change
initiated by PT. The paper concludes that further research is required to explore
these mechanisms with a wider range of participants, and the impact of PT
through closer analysis of participant attributions and loci of control over

learning outcomes.
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2 Introduction

Research indicates that those who experience difficulties with literacy are more
likely to require special educational needs provision, truant from educational
settings, and be excluded (Dugdale & Clark, 2008). They are also more likely to
experience negative adult outcomes such as reduced employment
opportunities, increased health risks and increased risk of becoming involved in
the criminal justice system (Dugdale & Clark, 2008; Gross, Jones, Raby, &
Tolfree, 2006).The focus on improving literacy skills has been a subject of much
research due to the evidenced link between poor literacy and negative life
outcomes (Gross, et al., 2006) 3/RZ OLWHUDF\ VNLOOV FRPSURPL)\
individual to access their rights, participate in civil, social and economic society
and ultimately can undermine the community itself. Literacy is therefore not only
an issue for the education sector but for all who believe in equality. Everyone in
society has a communal as well as personal interest in raising literacy
V W D Q G(Ddugiag, 2009, p. 5). For this reason, the researcher was interested
in investigating how literacy needs can be supported particularly for those

highlighted to be vulnerable to low achievement in this subject.

Gender differences in literacy attainment have been widely acknowledged
(Bradshaw, Ager, Burge, & Wheater, 2010; Richardson, 2012; Tyre, 2006) , with
some research studies indicating there are twice as many males exhibiting
reading difficulties as females (Flannery, Liederman, Daly, & Schultz, 2000;
Rutter, Caspi, Fergusson, Horwood, Goodman, Maughan, 2004) and that lower
socio-HFRQRPLF VWDWXV KDV D GHWULPHQWDO LPSDFW
skills in comparison to females who are equally disadvantaged (Entwisle,
Alexander, & Olson, 2007). Current survey data also indicates a persistent
gender difference in attitude towards literacy, with boys reading less often and
placing less value on literacy than girls (Clark & Burke, 2012; Eccles, Wigfield,
Harold, & Blumenfeld, 1993). Research indicates that motivation towards
learning influences learning behaviours (Dai & Wang, 2007), with self-efficacy
about the task key to predicting how engaged a pupil will be in learning and

their subsequent achievement levels (Bong & Skaalvik, 2003). This highly
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theorised multifaceted concept incorporates self-perceptions and attributions,

social norms and external drivers.

UK reviews of academic progress have provided broad recommendations to
LPSURYH ER\VY ZUdthéir gtitudeNdwar@sWvriing, with a key finding
being the provision of direct feedback to the pupil on the content and form of his
work (Ofsted, 2003). This produced further exploration of the effect of feedback,
formative assessment and interventions which used feedback consistently
during teaching. Positive affective outcomes of formative assessment have
been indicated (Butler, 1987; Miller & Lavin, 2007) with Precision Teaching
meeting the definitions of formative assessment (Roberts, 2012; Torrance &
Pryor, 2001). Government acknowledgement of the need to support the
motivation and attitudes of male learners towards literacy matched the
experiences of the researcher when working with male pupils on literacy
activities. The researcher therefore developed an interest in promoting affective
and motivation outcomes within learning. Limited literacy attainment for male
pupils and de-motivated attitude towards literacy was raised as an area of
concern within the patch of schools the researcher was working with during her
training placement, therefore highlighting this topic to be of specific importance
to the locality, in addition to reflecting a UK trend as identified by legislation and
research review (Clark & Burke, 2012).

The broad aims of the current study were therefore to explore the effects of an
evidence based literacy intervention (Precision Teaching) on motivational style
and attributions of young people who were experiencing difficulties with literacy,
specifically within the male population who were more likely to hold negative
attitudes towards literacy and be vulnerable to lower literacy attainment and
motivation. Research questions were formulated to systematically review any
changes in motivation through four A-B single case experimental designs.
Further exploration of the possible mechanisms of Precision Teaching which
may have impacted motivational shift were conducted through interviews with

participants.

The first part of this paper (Chapter 3) describes the literature review

undertaken to outline the background to literacy, motivation and assessment

17



through teaching which are fundamental underpinnings of the current study.
The subsequent systematic literature search outlines the current research
exploring the impact of Precision Teaching on motivation, and outlines the
potential for this paper to contribute to the evidence base for this intervention.

Chapter 4 outlines the mixed methodology used to investigate the research
questions in this study, alongside the epistemological considerations of the
researcher. This chapter also reviews the reliability and validity strengths and
weaknesses of the method and the ethical considerations of the study. This is
followed by a description of the data analysis methods and results for the four
single case participants (Chapter 5). A discussion of the results is included in
Chapter 6 together with reflection on the validity of the conclusions made.
Further questions are posed resulting from these conclusions, and the practical
application of aspects of the results for educational psychology practitioners are

discussed.
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3 Literature Review

3.1 Literacy learning

3.1.1 Basic skills in literacy

Literacy is defined by (UNESCO, 2005) DV *WKH DELOLW\ WR LGHQW
interpret, create, communicate and compute, using printed and written materials
associated with varying contexts. Literacy involves a continuum of learning in

enabling individuals to achieve his or her goals, develop his or her knowledge

and potential, and participate fully in community and wider soFLHW\"~ 81 (6&2
2005, p. 21). It is widely recognised that differences in literacy attainment on

leaving full time education have a significant impact on economic outcomes,
VSHFLILFDOO\ OLQNHG WR DQ LQGLYLGXDOTV HDUQLQ.
(Raudenbush & Kasim, 1998).

Literacy legislation and guidance

8. JRYHUQPHQW KDYH KLJKOLJKWHG WKH EURDG H[WH
skills, that is, reading and writing (and the skills of speaking and listening on

which they depend), are essential cross-curricular skills: they are not subjects

DQG DUH QRW FRQILQHG YRése(QUDE LpV KO).O'HeV NalRdQaY ~

Literacy Strategy (DfEE, 1998) highlighted the importance of targeting
intervention for those students who exhibited the poorest attainment,
introducing personalised learning programmes and increased literacy
interventions. Although teaching of literacy within the literacy hour and progress
monitoring improved following introduction of the national literacy strategy,

reviews found this was not informing teaching sufficiently (Ofsted, 2005).

Although many children received additional support or interventions, these did

not closely match pupil needs. The Rose Review (Rose, 2006) emphasised that
LQWHUYHQWLRQV ZHUH PRVW VXFFHVVIXO ZKHQ WKH
children through careful assessment, regular updating and tracking of
SURJUHVV«>DQG@ XVHG DVVHVVPHQWJ/ROURDMMHWYRSOS

(Rose Review, 2006, p. 45), recommending that assessment informed any
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additional Wave 2 intervention* work completed with pupils struggling with early

literacy skills.

3.1.2 Gender differences in literacy attainment

The initial deficit for boys in reading is evident (Flannery, et al., 2000) with this
gap increasing over the school career (Sullivan, 2009). Moreover Rutter et al.
(2004) reported that the rate of males exhibiting reading difficulties was
significantly higher than that of females. However measures used in these
studies did not include assessment of phonological processing which may
present a significant limitation to their conclusions of literacy difficulties (Bryant,
Bradley, Maclean, & Crossland, 1989; Snowling, 1998). Shaywitz, Shaywitz,
Fletcher and Escobar (1990) found an approximately equal prevalence of
reading difficulties in male and female participants despite defining literacy
difficulties through discrepancy with their 1Q which has been a strongly refuted
method of diagnosing literacy difficulties (Frederickson & Reason, 1995). A
recent study found the prevalence of writing difficulties was 2-3 times higher for
male pupils than females, with 25% of participants who had writing difficulties
not exhibiting comorbid reading difficulties (Katusic, Colligan, Weaver, &
Barbaresi, 2009). Wider variance of reading ability also appears to be shown by
male compared to female pupils (Hawke, Olson, Willcut, Wadsworth, & DeFries,
2009), with low probability of reading differences but significant probability of
lower writing skills for males than females (Berninger, Nielsen, Abbott, Wijsman,
Raskind, 2008). The Progress in International Reading Literacy Study (PIRLS)
report (Mullis, Martin, Kennedy, & Trong, 2011) indicates an increase in reading
achievement for male and female students between 2006 and 2011, but there
remains a significant discrepancy between male and female reading

achievement.

Although internationally England is a higher performing country for reading
achievement (Mullis, Martin, Gonzalez, & Kennedy, 2003) in an international

comparison the UK exhibited a difference in gender performance which was

L 7KH 6(1 &RGH RI 3BUDFWLFH UHIHUUHG WR XVLQJ D 3JUDGXDWHG |
special educational needs within school Skills, (DfE a (2001). This was developed by the

National Literacy Strategy (DfEE, 1998) into three waves of interventions, with Wave 2

incorporating small group interventions as part of a boost for students who would be expected

to catch up as a result of these interventions .
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smaller than only ten of 49 countries (Mullis, et al.,, 2011). Ofsted (2005)
reported that for reading attainment at the end of Key Stage 2, consistently less
male pupils then female pupils were achieving the average attainment level,
with this gap widening consistently in writing attainment (Younger & Warrington,
2005). Although higher proportions of males identify themselves as non-readers
than female (Jones, Fiorelli, Doiron, Scieszka, Haupt, Cox, 2003), some
KLIKOLJKW WKH LPSRUWDQFH RI PDOH SHUFHSWLRQ
that this may reflect male reports of non-reading of novels but may miss their
regular reading of other material (Sullivan, 2009). It therefore indicates a need
for review of the modes of accessing literacy, and attitudes towards literacy

which may be factors in this apparent discrepancy.

3.1.3 Gender differences in interest in literacy

Research has consistently found that female attitudes to literacy are more
positive than male attitudes within the UK and internationally (Clark & Burke,
2012; Mullis, et al., 2003; Sainsbury & Schagen, 2004) with this potentially
impacting on the amount of time students read (Logan & Johnston, 2009; News,
2014) and attainment in reading (McKenna, Kear, & Ellsworth, 1995). Although
generally attitudes towards reading become less positive over time, for females,
this attitude is more stable than males (Kush & Watkins, 1996). Interventions to
promote pupil attitudes towards reading have been indicated to improve
attainment towards reading alongside attitudes (McKenna, et al., 1995).
Competency beliefs and self-esteem have also been found to have an effect on
reading (Miserandino, 1996). Influencing the non-fiction reading habits of male
readers has been exhibited to require strategies to encourage males to develop
a masculine identity which incorporates reading as a desirable and valued
activity (Smith, 2004). Eccles et al. (1993) reviewed the differentiation made
between subjects by male and female pupils during primary school, with male
pupils rating their competency as higher in maths and sporting activities, whilst
female pupils rated their competency as higher in music. In relation to this, male
pupils rated sporting activities as having higher task-value, whilst female pupils
valued music and reading most highly. It may be important to explore potential
underlying factors affecting task-value such as competence before gender

differences from this study can be confidently asserted. Successful practices
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attributed to diminishing the gender gap in reading attainment include the
provision of reading challenges or competitions, involving parents and staff
training (Clark & Burke, 2012).

3.1.4 Literacy interventions

Ofsted (2005) reported the progress in literacy attainment since the
implementation of the National Literacy strategy in 1998 (DfEE, 1998). However

WKLV UHSRUW QRWHG WKDW 3WRR PDQ\ SX8d&riakéd UHFH I
LQWHUYHQWLRQ SURJUDPPHYV ZKLFK GR QRMSt&RHHW W
2005, p. 2), linking to the need for detailed and specific assessment of pupil

needs in order to cater for any deficits within teaching. The National Literacy

Strategy for writing (DfEE, 2001) discussed the need to teach writing skills in a

direct and systematic way as the conventions of written English and correct

formation can be arbitrary. This led to an increased focus on writing as a key

literacy skill within the national literacy strategy (DfEE, 2001) to be promoted
particularly for male students (DfE, 2011, 2012b). Ofsted recommended
LPSURYLQJ ER\WVY ZULWLQJ VNLOOV DQG WKHLU DWW
provision of direct feedback to the pupil on the content and form of his written

work (Ofsted, 2003). Pedagogic learning, focussing on target setting and
mentoring, and socio-cultural influences are also suggested to be important

when planning literacy interventions for male learners (National Literacy Trust,

2012; Younger & Warrington, 2005), with motivation reviewed as key in

promoting male attitudes to literacy (Bradshaw, et al., 2010).
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3.2 Motivation

3.2.1 Introduction

$ ZLGHO\ KHOG JHQHUDO GHILlQdagdh & @eaBansHd Wting D W L R G
or behaving in a SD U W L F X @ford ZDdlish online dictionary, 2013), with
psychological definitions encapsulating further elements such as perceived

control over the context (Weiner, 2005), attributions (Bandura, 1977), and social

norms (Ajzen, 1991). Historically motivation was understood as behaviour

driven by a series of innate physiological drives to meet basic needs (Brown,

1964; Hunt, 1965). Subsequent to these biologically based theories,
behaviourism began to influence understanding of motivation as a pattern of

learned behaviours and responses (Skinner, 1974), introducing the concept of

cognitive mechanisms influencing behaviour. Motivation is highlighted in

literature as a key aspect in promoting attainment (Archambault, Eccles, & Vida,

2010; Cassidy & Lynn, 1991; Miserandino, 1996; Ryan & Connell, 1989)
specifically through increasing literacy promoting behaviours (Unrau &
Schlackman, 2006). Moreover motivation towards reading is lower in the UK

than in the international community (Mullis & Kennedy, 2003) with changing
OHDUQHUVY DWWLWXGHY WRZDUGY UHDGLQJ DQG ZUL!'
attainment (McKenna, et al., 1995; Sainsbury & Schagen, 2004). Motivation is
suggested to modulate over time and changes to motivation are shown to

promote changes in school behaviours (Ames, 1992), thereby confirming the

importance of considering motivation when teaching.

3.2.2 Theories of motivation

Social learning theory

6RFLDO OHDUQLQJ WKHRU\ GHVFULEHV DO OdiEi# KDY LR X
and his or her meaningful environment ~ (Rotter, 1990, p.491). Social learning
theory postulates that human behaviour is frequently irrational and therefore
motivated behaviour may not match the attributions named by the individual,

and may not be applied identically in all environments (Rotter, 1990). Loci of
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control % are assumed to be attributed differently in varying environments and
may be generalised in some contexts (Blackman, 1962; Phares, 1957).
Behaviour across contexts is assumedtobe GLITHUHQW 3*DOWKRXJK WK
JUDGLHQW Rl JHQHUDOL]DWLRQ |URd®teR @OHO,WLAAXDWLRQ
Therefore an understanding of individual experience is suggested to be required
to understand motivating factors for that individual (Weiner, 1979). When
reviewing research previously analysed as indicating intrinsic or extrinsic
motivation, Rotter (1990) found that expectancies of future success differed
when individuals received differing re-enforcers. For example students were
likely to repeat behaviour in tasks when reinforcement to a task was perceived
to be based on their competence, rather than dependent on chance or
experimenter control (Blackman, 1962). The elements of reinforcement value,
expectancy and generalised expectancy are therefore key concepts within

social learning theory (Weiner, 1972).

Attribution theory

Attribution theory (Kelley, 1967) focuses on cognition, positing that human
beings are scientists trying to understand themselves and the environment
around them, using information, beliefs and motivations to perceive the causes
of past behaviours or outcomes, with loci of control within social learning theory
focussing on using attributions to perceive future events (Stipek, 2002).
Attribution theory (Kelley & Michela, 1980) discusses that attributions are
DITHFWHG E\ SUHYLRXV HYHQWYVY LQ DGGLWLRQ WR VKI
themselves and those around them (Thibaut & Riecken, 1955). Weiner (1979)
states that the perceived locus of internal or external control attributions can be
located within two further dimensions; stability (duration) and controllability
(individual control over an outcome). The type of attribution made about control
KDV EHHQ VKRZQ WR DIIHFW LQGLYLGXDOVY H[SHFWDYV
an impact on the generalisation of these expectancies to other tasks (Phares,

1957). Weiner (1979) proposed the following figure that cross-categorises

>/RFL Rl FRQWURO UHIHUV W R [MQH3LQ'D G XXD/OW I LEXMH R@IVOI RW RXWFRPHV F
to which persons expect that a reinforcement or an outcome of their behavior is contingent on their own

behavior or personal characteristics versus the degree to which persons expect that the reinforcement or

outcome is a function of chance, luck, or fate, is under the control of powerful others, or is simply

X Q S UH G LRo#eD E99G p. 489).
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behaviours according to spectrums of stability and controllability and indicates

the likelihood of an internal or external causal attribution.

Table 3.1 Table adapted from Weiner (1979, p.; 1992, p. 250)

Internal External
Stable Unstable Stable Unstable
Uncontrollable | Ability Mood Task difficulty | Luck
) Immediate ) Unusual help
Controllable Typical effort Teacher bias
effort from others

Initially the stability and controllability elements proposed by Weiner (1979)
were applied within achievement contexts (Marsh, Cairns, Relich, Barnes, &
Debus, 1984). However research applying these elements to other fields has
also been shown to have valid application in explaining spontaneous human
reasoning of causes; these include attributions linked to feelings of loneliness
(Michela, Peplau, & Weeks, 1982) and feelings of learned helplessness
(Abramson, Seligman, & Teasdale, 1978), theorising that cognitive treatment
should incorporate work to change attributions about failure to external,
unstable and specific loci, whilst adapting attributions for success to internal,
stable and universal loci. This was received by some as providing only a partial
explanation of behaviour associated with learned helplessness, and leaving
uncertainty regarding the bi-directionality of the impact of motivation (Wortman
& Dintzer, 1978). However it paved the way for attributional theories to be used
to understand the interaction between perception and behaviour (Schunk,
1981). Weiner (2005) suggests that it is only with this understanding of
individual attributions of locus of control, stability and controllability that

motivation can be impacted or changed.

Self-efficacy

Bandura (1977) described understanding motivation as a driver for behaviour
change through the perspective of self-efficacy. This is founded in motivation as

a cognitive function, with an individual setting a goal and evaluating behaviour
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to ensure these goals have been reached. Bandura introduced the element of
self-efficacy beliefs, describing that perceived self-efficacy regarding achievable
JRDOV LPSDFWHG DQ WKH LQGLYLGXDOVY PRWLYDWLR?
The theory of self-efficacy (Bandura, 1977) is described as correlated to self-
FRQFHSW WKLV GHILQHG DV DQ LQ@impetenseDanyy SHU
values. These perceptions when impacted by increased evidence of
competence and success, are suggested to improve self-efficacy and resulting
motivation to engage in further tasks (Bong & Skaalvik, 2003). Ajzen (1985)
further developed this perspective in the theory of planned behaviour, detailing
that motivated behaviour occurs as a result of intention. Intention is impacted by
the iIQGLYLGXDOVY SHUFHLYHG FRQWURO RYHU WKH E
behaviour goal and social norms surrounding the behaviour (Ajzen, 1991).
Understanding human perceptions and attributions therefore became

increasingly important to exploring and enhancing motivation.

3.2.3 Achievement and competence motivation

The theory of achievement motivation is rooted in the early cognitive theories of
SV\FKRORJLVWYV VWXG\LQJ WKH LPSDFW RI pYROLWLR
(Ach, 1910) and aspiration to achieve a goal as a key motivating factor in
completing the goal (Bandura, 1977; Lewin, Dembo, Festinger, & Sears, 1944).
Achievement motives originate in the premise of innate drivers for motivation,
where negative affect is produced through failure or high levels of challenge in a
task, subsequent motivation is then elicited in future task phases to avoid failure
(McClelland, Atkinson, Clark, & Lowell, 1953). Further developments of this
theory (Pintrich, 2000) have highlighted the preference of avoiding failure (Elliot
& Church, 1997; Skaalvik, 1997), mastery achievement producing more
cognitive engagement (Meece, Blumenfeld, & Hoyle, 1988) and the positive
outcomes in terms of self-efficacy and affective outcomes of achievement
mastery over a goal (Ames, 1992). Dweck (1986) purported that self-
perceptions and attributions made by an individual regarding their achievement
outcomes are integral to understanding motivation. Dweck and Molden (2005)
LQGLFDWH WKDW -thépi@s ahoGt Xk afesvdid @eir competence
feed into their self-worth and motivation, and defensive strategies are used by

individuals to avoid threats to their competence. Dweck (1986) characterises
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DGDSWLYH PRWLYDWLRQ DV WKDW ZKLFK LV puPDVWH

3FKDUDFW H U LUahgeGeBKing;; ldidl @igh effective persistence in the face
RI REVWDFOHV™ 'ZHFN Achievetnent motivation hypothesises
that affect impacts on motivation which in turn effects behaviours (McClelland,
et al., 1953). McClelland et al (1953) suggested that achievement motivation
can be enhanced by introducing challenging tasks which an individual is
intrinsically motivated to overcome. Dweck (1986) made the distinction between
learning and performance outcomes as having an important impact on
understanding  achievement motivation; performance outcomes as
characterised by motivation to gain positive external judgement and avoid
externally perceived failure, and learning outcomes characterised by individuals
being motivated to increase their individual competence in a task. A focus on
mastery within a learning environment is reported to induce learners to seek
challenge (Ames & Archer, 1988); mastery within this paradigm is typically
perceived as relying on individual effort (Skaalvik, 1997). McClelland (1953)
highlights that this challenge level is required to reflect the individual; too low
and attention will decrease, too high and the individual is likely to experience
negative affect and perceived likelihood of failure. Harter (1978, 1981)
describes the intrinsic drive to achieve mastery or competence as the
MHHITHFWDQFH PRWLYHY

Competence

&RPSHWHQFH LV GHILQHG DV 3WKH FDSD-Hiedted
EHKDYLRXU R @RitoteR&t@G/ohs, 2005, p. 548). Research indicates
that competence is a key factor in self-worth (Rhodewalt & Vohs, 2005), and
WKDW LQGL YtheGried abdif thé Hauses of their competence feed into
their self-worth and motivation (Dweck & Molden, 2005). Dweck (1986) stated
WKDW DQ LQGLYLGXD O wvdépilig/Hbd-doiFiehde @ aRtaskVdoddd
produce differing behaviour patterns; for learning outcomes, high or low
confidence of an individual would produce the same behaviour outcome of
seeking challenge and persisting in the task, where low confidence in
performance based outcomes would produce feelings of helplessness where
individuals would reduce their persistence and the level of challenge sought.

Following completion of a review of research Heyman and Dweck (1992)

27

WR S



described that learning orientated goals are linked with intrinsic motivation to a
task, with increased persistence and active engagement in challenging tasks,
thereby promoting competence and mastery. However the role of performance
goals were included in an adaptive developmental model of motivation,
specifically aspects of challenge and feedback, highlighting that challenge and
specific feedback on the level of current achievement rather than broad
statements about overall competence can be helpful in supporting adaptive
motivation (Heyman & Dweck, 1992).

/IHDUQHUVY FRPSHWHQFH EHOLHIV DERXW VFKRRO VX
time during their educational career (Jacobs, Lanza, Osgood, Eccles, &
Wigfield, 2002), however pupil self-concepts of their ability in third grade have
been shown to be predictive of the amount of reading pupils completed for
pleasure in tenth grade (Durik, Vida, & Eccles, 2006). Research indicates
interventions to increase task fluency are correlated with increased self-

competence beliefs (Quirk, Schwanenflugel, & Webb, 2009).

Subjective task value and ability self-concepts® represent two widely studied
components of literacy motivation (Baker & Wigfield, 1999). Archambault,
Eccles & Vida (2010) reported a pattern of decreased ability self-concept and
subjective task value for literacy, with this decrease more evident for male, low
socio-economic status pupils who presented reading difficulties and
motivational declines in the first two years of school. This pattern of decreasing
motivation towards reading has been evidenced in other studies (Unrau &
Schlackman, 2006), with task-value ratings of academic activities decreasing
during middle elementary school (Archambault, et al. 2010; Eccles, et al., 1993)
and competency beliefs indicated to mediate changes to the value placed on
activities (Durik, et al., 2006). Archambault et al. (2010) suggest that students
who show early signs of de-PRWLYDWLRQ ZLWK UHJDUG WR OLW
targets for interventions that promote intrinsic motivation and competence for
reading while they still perceive themselves as having good abilities and believe
UHDGLQJ DQG ZULWA@Bbarhbault, Esckesanddgiay 2010, p.813).

3AbilityseIf-FRQFHSW UHIHUV WR FKLOGUHQYY DVVHVVPHQW RI WKHLU
domain. Subjective task value is generally defined as specific to the individual, with links to child
interests, perceived utility, cost, and intrinsic motivation (Wigfield & Guthrie, 1997).
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3.2.4 Impact of motivational factors on literacy and learning behaviour

Research indicates that attributing a positive outcome as created by the self is
desirable and promotes positive self-esteem (Feather, 1967). Baker and
Wigfield (1999) indicated that factors of self-efficacy and challenge were
VLIQLILFDQWO\ SRVLWLYHO\ FRUUHGDieH$penZ bW K FKL
reading. Dai and Wang (2007) also reported the positive impact of goal directed
and intrinsic motivational factors on levels of reading comprehension. In a
longitudinal study of pupils in Grades 3, 4 and 6 (Becker, McElvany, &
Kortenbruck, 2010) intrinsic motivation towards reading corresponded to the
amount of time spent reading as previously reported by Wigfield and Guthrie
(1997). Researchers suggest a bidirectional effect of motivation and literacy
behaviours, suggesting that students who experience difficulties with reading
develop higher levels of extrinsic motivation which in turn inhibits reading for
pleasure (intrinsic motivation) (Becker et al., 2010). Supporting intrinsic
motivation in the classroom environment has been suggested to have an impact
on student motivation to engage in activities (Ames, 1992; Grant, 1993).
Weston (1989) described the effects of summative testing as potentially
damaging to motivation through emphasis of failure for students who struggle.
This corresponds to research indicating that summative assessment negatively

impacts self-efficacy and learning self-esteem (Harlen & Crick, 2002).
3.3 Assessment through teaching

3.3.1 Formative and summative assessment methods

Both summative and formative assessments are promoted within the current
academic system (Childrens Schools and Families Committee, 2008; National
Foundation for Educational Research, 2013; DCSF, 2009). Recent legislation
emphasises the value of assessment through teaching and aspects of formative
assessment (Bew, 2011; Black & Wiliam, 1998) indicating that this type of
assessment has importance in differentiating the curriculum to support the

specific needs of learners. Black and Wiliam (1998) indicated that formative
assessment offers a method by which learning can be improved, recommending
HOHPHQWYV RI IRUPDWLYH DVVHVVPHQW ZKL Beiting XSSRU

29



of clear goals, the choice, framing and articulation of appropriate learning tasks,
the deployment of these with appropriate pedagogy to evoke IHHGEDFN«DQG
appropriate interpretation and use of that feedback to guide the learning
WUDMHFWRU\ (Black/ 8WXilauH, 2998/ p. 46). They also note that staff
should show a commitment to involve learners in the assessment of their own
learning and joint assessment of learning with peers. Irons (2008) discusses the
importance to learning of both quality and time-specific feedback, highlighting
that formative feedback is a key assessment process which produces this.
Formative assessment has been reported to have a positive impact on pupil
self-perceptions of themselves as learners (Miller & Lavin, 2007).The theoretical
underpinning of formative assessment is described as constructivist (Black &
Wiliam, 1998), reviewing how each pupil construes the curriculum and adapting
WHDFKLQJ LQVWUXFWLRQ DQG DVVHVVPHQW WR VXSS

needs and understanding (Torrance & Pryor, 2001).

3.3.2 Precision Teaching

Precision Teaching (PT) (Raybould & Solity, 1982b, 1988a) is a method of
monitoring pupil progress during teaching. It is based on reviewing the
environmental factors such as curriculum sequence, mastered skills, un-

mastered skills and teaching arrangements alongside continuous assessment

of progress to promote learning. PT guides daily assessment and teaching

through utilising principles based in the instructional hierarchy (Haring et al.,

1978), which provides a theoretical fraPHZRUN WR PDWFK WKH SXSLOY
of skill with the stages required to further develop this skill. Fluency within the

hierarchy is defined as use of both accuracy and speed, indicating retention of

the learnt skill by being able to produce it quickly whilst maintaining accuracy

(Daly, Lentz, & Boyer, 1996). The theory of optimal instruction builds on this
theoretical perspective, stating that the environment and teaching can be

analysed to create a context where the learner will experience success through
appropriate challenge (Solity & Vousden, 2009). This approach states that
3ZLWKRXW DVVHVVPHQW WKHUH FDQ EH QR DGHTXDWH
FDQ EH QR DGHTXD W(RabdNdH2002Ppd B In this way, PT is a

form of assessment IRU OHDUQLQJ 3$VVHVVPHQW IRU OHDURQ

for which the first priority in its design and practice, is to serve the purpose of
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SURPRWLQJ VWXGHQWVYTY OHDUQLQJ«DVVHVVPHQW EH
when the evidence is actually used to adapt the teaching work to meet learning
Q HH @\ack, Harrison, Lee, Marshall, & Wiliam, 2002, p. 10), and which has
been recently highlighted within government guidance to provide an important

feedback mechanism to guide literacy interventions (Ofsted, 2005; Rose, 2006).

PT provides a measure of proficiency which is gained by examining both what a
pupil is able to do and how quickly they are able to do it (Lindsley, 1992;
Raybould & Solity, 1982a). UNESCO (2005, p. 40) note that speed and
accuracy are essential stages when developing literacy skills, and research
states speed gives an indication of expertise (Chiesa & Robertson, 2000). Much
research has been conducted evidencing the positive impact of PT including
promoting pupil attainment of basic literacy skills (Cavallini, Berardo & Perini,
2010; Heath, 2009), basic numeracy skills (Chiesa & Robertson, 2000) as well
as motor function (Fabrizio, Schirmer, King, Diakite, & Stovel, 2007), memory
(Ayers, Potter, & McDearmon, 1975), and basic skills following brain injury
(Chapman, Ewing, & Mozzoni, 2005; Kubina, Ward, & Mozzoni, 2000). It has
also been successfully used to monitor progress for adults (Ayers, et al., 1975),
students who have a diagnosis of Downs Syndrome (Irwin, 1991) and ASD
(Fabrizio & Moors, 2003). Recent research has highlighted the potential PT has
WR SURPRWH PRWLYDWLRQDO DORQJVLGH DFDGHPLF F
primary (Downer, 2007) and secondary settings (Roberts and Norwich, 2010).
However criticism of the behaviourist foundations of PT instruction exists
(Raybould & Solity, 1988a), specifically with this behaviourist paradigm leading
to over-emphasis on adapting the learning environment rather than focussing

on the individual learning differences of the child (Ballard, 1987).

Rose (2009) indicates that by the age of seven, pupils have learned many

literacy skills to a level of automaticity which places them in a positive position

WR VXFFHHG LQ WKHLU HGXFDWLRQDO FDUHHU 7KLYV
requires well-sttu FWXUHG V\VWHPDWLF WHDFKLQJ UHJXODU
(Rose, 2009, p. 10). Structured teaching alongside a framework for regular

practice and assessment are elements PT is indicated to provide (Binder &

Watkins, 1990; Raybould & Solity, 1982b).
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3.4 Systematic literature Review

The following review of current literature has been conducted to explore the
themes of Precision Teaching and motivation as outlined above. Systematic
reviews aim to provide an objective and comprehensive summary of the best
evidence available on a subject. Guidance from The Cochrane Review (Higgins
& Green, 2011) has been sought to guide this literature review. This guide

states that a systematic review should contain

X a clearly stated set of objectives with pre-defined eligibility criteria for
studies,

x an explicit, reproducible methodology,

X a systematic search that attempts to identify all studies that would meet
the eligibility criteria,

X an assessment of the validity of the findings of the included studies, for
example through the assessment of risk of bias,

X a systematic presentation, and synthesis, of the characteristics and

findings of the included studies.

The methodology followed by the reviewer was based on the guidelines as
defined by the Evidence for Policy and Practice Information and Coordinating
Centre (EPPI - Centre, 2010). These protocols highlight the importance of
including a transparent and explicit method of searching for articles for a
proposed research question.

In order to identify papers which were representative of the terms being
searched, the database thesauruses were used to improve the likelihood of
finding papers which matched the search criteria and were relevant to the
research question posed. Keywords were included in the search terms used for
the current systematic review (see Appendix 27) following the convention of
MSHDUO VHDUFKLQJY GR FXent&QBPRIGCdhtre/2E&LH). (3 3,

3.4.1 Search criteria

Electronic searches and hand searches were used alongside using general
search engines with the aim of gaining a comprehensive view of the relevant
literature available (EPPI-Centre, 2010). The databases Psych INFO, ASSIA,

Web of Knowledge and Wiley Online were searched through entering search
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terms into the electronic databases and Educational Psychology in Practice was

hand-searched for research which met the inclusion criteria.
The following question was used to guide searches within these data-bases:

What does the research evidence suggest is the impact of Precision
Teaching on motivation towards litera  cy and learning attainment for male

pupils in Key Stage 2 (aged 7 -11)?

3.4.2 Inclusion and Exclusion criteria

Inclusion criteria:

- Research focussed on measuring the impact of a Precision Teaching
(PT) intervention,

- Research documenting literacy outcomes for participants,

- Research focussed on participants of school age (i.e. between 5 and 16
years old),

- Papers written in English,

- Comments on the affective factors of PT for participants.

Exclusion criteria:

- Research which does not include Precision Teaching,

- Research which focusses on participants not of school age,

- Research which is not written in English,

- Papers with a methodology based on the opinions of researchers or
written as a theoretical discussion of the topic and therefore does not
include a directly implemented research study,

- Precision Teaching interventions focussed on non-literacy skills,

- Research using Precision Teaching only with a non-typical population

(i.e. Downs Syndrome, ASD, traumatic brain injury).

Inclusion in the literature review was decided on the following Weight of
Evidence (WoE) model (Gough, 2007). This follows the model as defined by the
EPPI-Centre (2010, p. 14):
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3¢ 7KH WUXVWZRUWKLQHVYVY RI WKH UHVXOWYV MXGJHG
the accepted norms for undertaking the particular type of research design used

in the study (methodological quality)

B: The appropriateness of the use of that study design for addressing the

systematic review's research question (methodological relevance)

C. The appropriateness of focus of the research for answering the review

guestion (topic relevance).

D: A combination of the process undertaken in steps A-C to provide an overall
assessment of the extent to which a study provides evidence to answer the

guestion posed by the systematic review “(Gough, 2007).

Of the 337 papers identified within the searches, 26 papers were reviewed with
nine of these included in the final systematic review (see Appendix 26 for a full
review of these papers and the WoE judgements made). Typically papers were
excluded due to a lack of description of any motivational outcomes of Precision
Teaching which resulted in limited relevance to the research question this paper
IS aiming to address. In order to allow the reviewer to extract comparative

details from each paper, the following structure was followed:
- Rationale and purpose of the study,

- Research question the study aims to address,

- The context of the study,

- Participants in the study,

- Methodology,

- Reliability of intervention used,

- Measures used within the study,
- Data analysis,

- Ethical implications of the study,
- Conclusions drawn,

- Limitations of study,

- Implications for future research.
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3.4.3 Papers

Brooks (1995) The purpose of this study is to investigate how teaching methods

and curriculum impacted learning, specifically focussing on the themes of
teaching content structure and teaching strategies and instruction, the premise
of these being that teaching and instruction need to be matched with individual
SXSLOVY VWUHQJIJWKY DQG ZHDNQHVVHV LQ WKHLU OHEL

This single case study was completed with a male participant (aged 11 years,
10 months) to teach word spelling. During the pre-tests, the pupil indicated
difficulties with phonological skills and auditory memory. The experimental
hypotheses for the study indicated that the pupil would make progress in
learning word spellings when a highly structured teaching approach was used
with corresponding reinforcement. A further experimental hypothesis was that
pupil progress would be supported by tailoring instruction and content to his
specific strengths and weaknesses. Precision Teaching was therefore used to
monitor pupil literacy success within a changing criterion design. A total set of
high frequency words (HFW) were tested prior to the start of the intervention, 6
weeks after instruction and 12 weeks after instruction. The total list of unknown
HFW were taught using the methods of look-say, tracing, simultaneous oral
spelling, findings words in words, phonics teaching, spelling rules, and a
baseline phase where each word was presented with no instruction.

Significant learning progress (p=0.005) in visual and semantic teaching phases
indicated the pupil responded better to activities tailored to his areas of strength.
The researcher concluded that merely applying a structure to learning which
includes reinforcement, monitoring and teaching may not produce successful
results. For this pupil qualitative investigation of methods which were likely to
best fit the learner supported positive affect, engagement and learning
progress. Further discussion of the interaction of these elements is not
discussed. Within the Weight of Evidence (WoE) model (Gough, 2007) the
changing criterion design was completed in accordance with methodological

standards, although replication is required for generalisation of results. The
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research comments on using PT to match instruction and teaching, and how
this may meet the affective needs of the participant, providing a contribution to
the focus of the current research paper. SCED methodology is used to review
the effects of PT on learning attainment of a single participant which appears to
be an appropriate methodology for the focus of the research. According to the
WoE model (Gough, 2007), this paper is therefore relevant to the systematic

review research question.

Downer (2007) explored the effect of Precision Teaching (PT) on learning affect
DQG ZRUG UHDGLQJ DFFXUDF\ LQ SXSLOVY OLWHUDF\
Stage 1, 2 and 3 in the UK using a fixed group design. The study focuses on
teaching high frequency words in a 4 minute daily session measured through
Precision Teaching probing accuracy and fluency. All pupils received the
Precision Teaching intervention to monitor high frequency word (HFW) reading
accuracy. No control group was used within this research. T-tests were used to
ascertain any significant differences between pre and post-test measures. This
study also discusses the attitudes of teaching assistants (TAs) and pupils
towards PT. There were substantial increases in the mean number of words
known after the intervention, however limited participant numbers within each
year group prevented significant differences on analysis. Throughout the age
ranges, male participants produced a lower initial accuracy level than female
participants. Within the Key Stage 2 school participants, male pupils scored
higher than female pupils following the intervention and made higher progress
increments. An average increase in performance of students is reported
alongside the appeal of PT to stakeholders, and the positive impact it had on
FKLOGUHQTVY FRQILGHQFH LQ UHDGLQJeDSon®HpUpHFHLY HG
behaviour changes, and anecdotal views from Teaching Assistants (TA) and
teachers reported predominantly positive views regarding the intervention
process and the generalisation of confidence and skills in the wider curriculum.
The average period of exposure to PT sessions was 22 weeks, however the full
range of exposure varied from 2 to 26 weeks. It is unclear how this difference in
the length of session exposure was controlled for within the data analysis. The
non-homogeneity of the intervention received by participants and the absence

of a control group produces difficulty in applying scientific rigour to data
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analysis. Although the group design methodology includes flaws which limit
conclusions about the improvement in accuracy of participants, this paper
begins to explore the affective outcomes of PT. For this reason, this study was

included in the literature review as this is relevant to the current research.

Roberts and Norwich (2010) used a quasi-experimental design to investigate

the effect of Precision Teaching (PT) on pupil word reading and academic self-
concept. The research primarily investigated the effect of PT on word reading
and academic self-concept over and above the changes made with usual
teaching arrangements. This research was completed with 77 participants from
five secondary schools, aged between 11 years and 4 months to 16 years and 2
months. Participants were separated into two cohorts for participation, the first
cohort taking part in the study during terms 1 and 2 of the school year, and the
second cohort taking part during terms 3 and 4. Random allocation was used
across year groups to assign pupils to an intervention or control group in each
cohort, with the control group receiving the usual teaching arrangements for six
weeks before receiving PT. Reading accuracy as measured by the 332 high
frequency words (HFW) as taken from the National Literacy Strategy (DfEE.,
1998) was measured at the start of the project, 6 weeks after either intervention
for experimental groups or baseline for control groups, and after a further 6
weeks of intervention for control groups and removal of PT for experimental
groups. Participants perceptions of themselves as learners was measured using
the Myself as a Learner Scale (MALS) (Robert Burden, 1998) at identical times
to the HFW measure. There were significant differences (p 0.05) between pre
and post-intervention MALS scores for control and experimental groups in
Cohort 2. The authors hypothesise that increased confidence and self-efficacy
(Bandura & Locke, 2003) were supported through a higher level of fidelity to the
Precision Teaching practices in Cohort 2. The researchers identified that further
research is required to explore the wider effects of PT on motivation of learners
through exploratory methodologies. Usual teaching methods differed between
schools, therefore producing difficulty in isolating the independent effects of PT.
The research conclusions were extremely relevant to the present research

paper. This study was therefore included in the review.
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Kessissoglou and Farrell (1995) implemented PT to support 12 pupils in Year 5

and Year 6 with their word reading. These pupils were identified using the
Neale Analysis of Reading Ability (NARA) (Neale, 1989) as functioning at least
two years behind their chronological reading age. Pupils were randomly
allocated to one of three groups; control, reading intervention and PT. Pupils in
the reading and Precision Teaching groups were given a 15 minute session with
a teacher in which the pupil read an unfamiliar book, learned to read unfamiliar
individual words and was then assessed through probes as advised within PT
literature (Raybould & Solity, 1982b). Within the reading group the participants
played unspecified educational games and discussed school rather than
receiving direct reading instruction. Researchers reported that participants
maintained their knowledge of the words they had learned at a five week follow-
up assessment. Results from the NARA indicated that the PT group made
slightly more progress than the other groups in word reading accuracy, with
higher progress in reading comprehension although statistical analysis of these
improvements were not provided. Kessissoglou and Farrell (1995) report wider
reaching effects on the self-confidence of the learner within reading. However
this is not quantitatively analysed and is a qualitative conclusion after reflection
on participant engagement with PT. Using the WoE model (Gough, 2007) this
research paper lacks elements of methodological rigour. However the
qualitative reflections in the study contribute information on the potential
affective influence of PT. It was therefore included as part of a body of research

beginning to explore the affective and motivational outcomes of PT.

Selfridge and Kostewicz (2011) report four case studies of pupils attending third

grade in a US elementary school. It documents the implementation of PT to
support delayed literacy skills. Participants attended the third grade in an
elementary school in the USA and were aged between 8 and 9 years of age.
Each participant received a literacy intervention session each day for 10 weeks.
The aim of these sessions was to increase fluency and accuracy of word
reading, with progress monitored through Precision Teaching. For two
participants, qualitative results indicated that PT initiated competition which

appeared to motivate effort in sessions. This study also reported that for two
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participants, tailored teaching and instruction to the specific needs of the pupils
was important to their learning progress. All participants were described to show
pride and increased enthusiasm in their learnt skills. As a case study based
paper, the methodology has limited measures to ensure removal of researcher
bias as all measures and description are based on feedback from the
researchers. Further limitations of the study are recognised by the researcher,
with participant attrition and case study methodology creating results specific to
the individuals, therefore not generalizable to wider populations. Using the WoE
(Gough, 2007) factors specified at the beginning of this review, this study
included limited information about participants therefore lacking analysis of
wider confounding variables which may have impacted outcomes. However the
qualitative description of participant responses to the PT programme further
indicate that elements of competition and motivation may be impacted by PT,
with further scientifically controlled replication of these effects in wider

populations required.

Sharpley and Rowland (1986) investigated the effects of a number of

interventions as monitored by PT; to review their effectiveness in reducing the
negative impact of academic stressors and promoting success. Fifty participants
aged between 9.0 to 11.9 years (32 male) took part in this study. The research
was carried out in four Australian rural primary schools. Participants were
randomly allocated to one of five teaching conditions; Electromyographic (EMG)
biofeedback, muscle relaxation whilst reading relaxation script, remedial
teaching, daily measures only and control group. The GAP Test of Reading
Comprehension (McLeod, 1977) was used as a pre and post measure of
comprehension performance level. The St Lucia Graded Word Reading Test
(Andrews, 1977) was also used as a pre and post measure of word reading.
Probes used within this research were passages of prose followed by
comprehension questions on this passage. Fluency and accuracy were
measured by noting the errors and correct words given in the first 100 words of
the passage. Fluency and accuracy were measured after each session. Direct
action as referring to providing remedial teaching appeared to significantly

improve reading accuracy and comprehension (p 0.05), with relaxation also

positively impacting accuracy rates (p 0.05). This study concluded that it is
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teaching with feedback on learning which appeared to make a difference to
literacy learning. Researchers suggested future research could be conducted
on reducing the threat of failure and the effect of this on the affective outcomes
for students. Using the WoE framework (Gough, 2007) input time received in
the remediation condition is a confounding variable which is likely to have
positively biased the significance of the impact of this condition. Probes used to
monitor accuracy and fluency are used throughout with comment on the positive
impact of feedback, therefore this study was deemed relevant for the current

literature review.

Stump, Lovitt, Fister, Kemp, Moore, and Schroeder (1992) reported a 4 year

collaboration between the University of Washington and Utah Learning
Resource Centre to equip teaching staff with evidence based instructional skills.
Two year cohorts of PT training were completed for staff with the purpose of
reviewing the training required for teaching staff to implement the PT skills
taught, the progress it promoted for students who have literacy difficulties and to
investigate the views of staff and students towards PT. The literacy teaching
focussed on increasing knowledge of word meanings. Eighteen members of
staff from 6 secondary schools implemented PT with 351 pupils. The research
design incorporated a baseline and intervention phase, followed by follow-up
phase. During the intervention phase Precision Teaching probes were
introduced and students collaborated to take turns in sharing the roles of
teacher and learner for 5-10 minutes 3 times per week. Probes were marked
and students received daily feedback on their scores. During the retention
phase, no vocabulary teaching or recapping occurred, instead probes were
introduced to measure on-going retention of previously learned vocabulary.
Although consistency of these phases promoted validity in comparing the
outcomes of PT, the phases particularly during baseline and intervention
periods were short. The PT intervention may therefore have been implemented
for an insufficient time to reasonably expect an effect, in addition to the baseline
phase being of insufficient length to provide a valid control for comparison.
Student fluency and accuracy was described to improve as measured by
calculation of fluency and accuracy rates from each probe. However no further

statistical analysis was undertaken on this data. For the majority of teachers
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and students a positive perception of PT was reported through Likert
responses, with students reporting that they perceived it had improved their
learning. However in Cohort 1 students also reported a lack of belief that PT
would support their learning progress in other classes, whilst in Cohort 2
students reported that PT implementation could become tedious. With
consideration to the WoE model (Gough, 2007) monitoring of teacher
implementation of PT was a methodological weakness, therefore potentially
decreasing intervention fidelity. Qualitative conclusions suggested that involving
student participants in their own learning may be an important part of the
success of PT. The consideration of student views and the affective outcomes

of PT establish relevance to this literature review.

Updike and Freeze (2001) reviewed a precision reading intervention with a

single participant within a case study methodological design. The participant
displayed limited reading confidence and skill. This study aimed to review the
impact of Precision Reading on fluency and any changes to enjoyment and
confidence in reading experienced by the participant. This study developed a
depth of knowledge of this single participant through a variety of qualitative data
collection techniques. During the intervention, total number of words read
correctly and the total number of miscues were totalled following the
SDUWLFLSDQWYYV UHDGLQJ RI D SDVVDJH DQiGe
participant increased his fluency and accuracy to pre-determined levels. The
researcher also described pupil pride in achievement and increased confidence
when reading the passages during the intervention. Although the researcher
clearly defined the limitations of the study, no researcher biases or credentials
of the researcher were made clear therefore limiting a review of the quality of
the case study (Robson, 2011). The researcher clearly indicates factors within
the study such as the focus on fluency and accuracy that would require further
research to generalise the results to other individuals, populations or skills. The
researcher indicates pertinent questions for further research to apply precision
reading with varying populations to determine who could be supported by this
approach, the breadth of the impact on literacy skills, the transfer of progress in
the intervention to wider academic content and the maintenance of skills after

the intervention has ceased. On review of the WoE factors (Gough, 2007) the
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researcher clearly acknowledges the limitations of application of the study, in
addition to noting the depth of detail about the single participant provided by the
case study methodology. As the study included motivation outcomes of PT for

this participant, it was included for discussion in this literature review.

Conclusions

From the papers consulted within the systematic review, several papers
anecdotally refer to an increase in student confidence, self-efficacy and positive
affect during PT interventions (Brooks, 1995; Downer, 2007; Kessissoglou &
Farrell, 1995; Selfridge & Kostewicz, 2011). However this is not an element
which has been specifically focussed on within the research base, the exception
being Roberts and Norwich (2010) who found changes in student perceptions of
themselves as learners after receiving PT. However this design focussed on
group changes which did not allow for in depth exploration of the individual
affective experiences of the participants completing PT sessions. Single case
and small group designs have been widely used to investigate the effects of PT
on learning in a number of varying contexts (Anderson & Alber, 2003; Bank, Le,
& Fabrizio, 2003; Behan, 2004; Brandstetter & Merz, 1978). However these
small studies have to date not been used to focus on the teaching and progress
monitoring methods within PT and the effect these have on motivational factors.
This systematic literature review therefore indicates that research focussing on
the impact of PT interventions on motivational factors would provide an original

contribution to the current research evidence.

3.4.4 Rationale

Lower literacy outcomes of male pupils have been described (Entwisle et al.,
2007; Flannery, et al., 2000; Mullis, et al., 2011) in addition to the importance of
literacy to future positive outcomes (Douglas, 2009; Raudenbush & Kasim,
1998). It is therefore of importance to explore the impact of interventions which
promote literacy skills in this population. Whilst progress in literacy is lower for

male than female pupils, research also indicates a negative attitude towards
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literacy (Sainsbury & Schagen, 2004), a decrease in the perceived value of
literacy for male pupils (Clark & Burke, 2012; Eccles, et al., 1993), and lower
levels of motivation to engage in literacy activities within this population
(Younger & Warrington, 2005). Precision Teaching is reported to consistently
support progress (Cavallini, Berardo, & Perini, 2010; Chiesa & Robertson, 2000;
Heath, 2009), with some anecdotal references to the effect of PT on motivation
towards learning (Downer, 2007) and research indicating changes in learning
self-efficacy following PT implementation (Roberts & Norwich, 2010).

The systematic literature search has indicated that there is a lack of research
which considers the impact PT has on a population vulnerable to low self-
academic perceptions and limited motivation towards learning. For a factor such
as motivation, the theoretical background would suggest individual perceptions
can create dilTHUHQFHV LQ pPRWLYEeWH & Nidhdde) 1a3R; X U |
Schunk, 1981), therefore indicating a need to investigate the effects of PT at an
individual level. Drawing on the work of Baker and Wigfield (1999) and Durik et
al. (2006) it is hypothesised that there is a theoretical basis for the impact of
motivation on learning, in addition to an evidence base for the success of PT in
supporting learning (Cavallini, et al., 2010; Oskar-Groen, 2010). It is further
hypothesised that the implementation of PT may therefore have an impact on
their academic self-concept, confidence and motivation towards learning
(Roberts & Norwich, 2010).

The current study assumes the multi-faceted nature of motivation including
attributions such as self-competence (Dweck & Molden, 2005) and loci of
control (Feather, 1967) alongside extrinsic environmental and intrinsic drivers of
motivation. The current study therefore aims to explore the impact of PT on the
motivation and self-efficacy of pupils who exhibit low motivation towards
literacy, and to systematically monitor and evaluate any changes to motivation
that occur and reflect on the mechanisms through which these changes occur.

This is reflected in the following research questions.

3.4.5 Research question
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Overall research question: What is the impact of Precision Teaching on the

motivation towards literacy learning of male pupils in Year 5 and Year 6?

The overall research question can be differentiated into further sub-questions:

Table 3.2 Table to show research questions

Research question

Research design

Measure

1. Does Precision
Teaching have a
positive effect on
control attributions of
male pupils towards
literacy learning

outcomes?

Series of four single-case

experiments

Multidimensional
Measure of
&KLOGUHQTV
Perceptions of
Control (MMCPC)
(Connell, 1985).

2. Does Precision
Teaching have a
positive effect on
academic self-efficacy
perception of males
towards literacy

learning?

Pre and post intervention

data.

Myself as a Learner
Scale (MALS)
(Burden, 1999).

3. How might
Precision Teaching
impact on motivation
towards literacy for

these pupils?

Post intervention data

Semi-structured
interview with
individual pupils to
explore the following
motivation
information:

- Internal and

external

attributions
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for learning
outcomes
Loci of
control
Achievement
motivation
Social
learning

theory
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4 Methodology

4.1 Introduction

This chapter describes the basis for the research design and methodology used
within this project. The philosophical considerations of the researcher are
described including a discussion of ontological and epistemological factors
leading to the development of this research project. Explanation of how these
considerations culminated in the research design chosen by the researcher are
stated alongside a description of the measurement techniques used. The
chapter concludes with a description of the single case experimental design
method used within this project and consideration of the ethical implications of
the research.

4.1.1 Philosophical traditions within research

Cohen, Manion and Morrison (2011) indicated that any research project must
begin with considerations of the differing views of reality or truth (ontology),
considering how we acquire knowledge (epistemology) and guiding the
methodology, data collection instruments and to some extent the data analysis
of any project. This project aimed to be a science based piece of research
(Robson, 2011) carried out using systematic thought processes, and ensuring
the research is completed with consideration to ethical implications. A key
component when planning and implementing this research project was to seek
findings which are reflective of, and relevant to, the real world practice of

educational psychologists.

4.1.2 Ontological considerations

Within the methodology of a research project, the view of reality (ontology)
taken by the researcher and participants is a fundamental factor defining the
research methods. Key to the ontological debate are the differing approaches of
perceiving the world. Broadly nominalism states that there are no universal
truths, and truths are particular to context or object, with knowledge being
defined by the person perceiving it. Pure realism holds that knowledge has an
independent existence regardless of the person perceiving it, because it is a
result of an objective reality. Within the social sciences Cohen et al. (2011, p. 7)

discuss that the nominalism-realism debate highlights the poles of the spectrum
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between subjectivity and objectivity within research. This spectrum is key to the
assumptions made by researchers about the subject of the study and therefore
the positioning of the research methods; this being the extent to which a social
phenomenon is imposed on an individual as a result of its external objective
HILVWHQFH UHDOLVP RU WKH H[WHQW WR ZKLFK WKL

cognitive interpretation of the social context (hominalism) (Cohen et al., 2011).

4.1.3 Epistemological considerations

Comprehending the world around us can be attempted using inductive,
deductive or a combined inductive-deductive reasoning approach (Cohen, et al.,
2011). Inductive reasoning highlights experiential knowledge whilst deductive
reasoning focuses on gathering evidence to prove or disprove a hypothesis
leading to knowledge gained through reasoning. This led to the assumption that
any scientist who conducted careful testing and analysis of enough evidence
FRXOG P D N bktiepticUdisEbYeries (Mouly, 1978). Cohen et al. (2011)
indicate that the scientific method to approaching research is that of a combined
inductive-deductive approach, with inductive beliefs acting as a factor to ground
the research in reality, and deductive factors to ensure research is systematic to
create valid and reliable research with testable outcomes. This combination of
inductive and deductive reasoning is viewed by the researcher as the
epistemological standpoint which is most secure to complete a valid research

study.

4.1.4 Positivism and post -positivism

These standpoints are argued to be related to opposing points of the
epistemological spectrum; positivism viewing knowledge as tangible, having an
objective reality, and post-positivism holding knowledge as subjective.
Positivism largely uses deductive and quantitative methods to provide objective
evidence to support or disprove hypotheses (Cohen, et al., 2011). Kierkegaard
amongst others (Holbrook, 1977; Roszak, 1970) emphasised the ability of each
individual to consider themselves in relation to the world and the inevitable limits
on understanding when applying general rules to the highly individual human
experience (Kierkegaard, 2000). Cohen et al. (p. 19; 2011) notes that post-
positivism would hold broadly nominalist views that the world is perceived by

each individual and can only be understood from their viewpoint, typically with
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interpretation.

Included within the post-positivist paradigm are naturalistic and interpretive
schools of thought which hold that human beings create meaning through their
activities and intentions; humans are individual agents motivated to respond by
complex factors and experiences. Cohen et al. (2011, p. 11) critiques the
positivist view when used to study social phenomenon which typically display
layers of complexity which may not be tangibly measurable. Cohen et al. (2011)
note that this is particularly relevant within school classrooms, noting that the
complexities within this context for a purely positivist researcher present a
SPDPPRWK FK[Cohery € dlH2011, p. 11).

As with all debate, there is a spectrum of viewpoints held within the definition of
post-positivist thought, from the non-existence of universal realities to those
who hold the view that there may be some truths which can be specific to
individuals or groups (Kvale, 2009). This theoretical position holds that contexts
are highly individual and require interpretation by the person experiencing them
in order to gain the subjective truth. Any conclusions are therefore difficult to
generalise and could be perceived in a number of different ways.

4.2 Research Design

The research design adopted by this researcher was a mixed methods design.
This incorporated a post-positivist epistemology using quantitative and
gualitative data to investigate the relationship between elements of PT and
motivation as guided by theory. Within a naturalistic real world setting there are
some limits on controlling for all extraneous variables, forcing the researcher to
recognise the impact these may have on the outcome of the research.
Assigning a post-positivist approach to real world research therefore appears
most appropriate for this study as it has wider scope to capture the subtleties of

interaction between participants and mechanisms in the environment.

The epistemological and ontological factors discussed has led the researcher to
use the single-case experimental design research method. This provided the
scope for elements of deductive reasoning whilst maintaining the inductive

standpoint which highlights the individual experience of each participant. In

48



addition to this the researcher has identified complex factors relating to
changing motivation and therefore has incorporated exploratory qualitative
interviews to be analysed alongside the quantitative data within a sequential
PLIHG PHWKRGV GHVLJQ 37KH -fhddeSseyudntidd Ime&k LY W Z
methods study will be to obtain statistical, quantitative results from a sample
and then follow up this data with a few individuals to explore or probe these
UHVXOWYV LQ RE®&é&sellG20@3WK 101). In the first phase quantitative
research hypotheses and single case experimental design methods address the
potential impact of PT (independent variable) on the motivation of ten male
pupils towards literacy. In the second phase qualitative hypotheses and
interviews are used to probe and explore aspects of motivation with pupils who
received a valid number of PT sessions to investigate the potential aspects of
PT which could be impacting on motivation towards literacy. A realistic
framework was utilised to provide a theoretical lens through which the
qualitative and quantitative data were analysed and results evaluated (Creswell,
2003).

4.2.1 Realistic overarching framework

Unlike the element of proving direct causation which is central to the positivist
epistemological view, realism explores the mechanisms at work within the
action-outcome cycle, reviewing the mechanisms and specific contexts within

which the outcome occurs (Robson, 2011). Within predominantly positivist
methodologies, VXFFHVVLRQLVW PRGHOV |RHo{W&veRaliga KDW Z
providHY D FKDQJH LQ WKURMRIKDWLY RYU NV ahoWtRisuZKD W
SURJUDPPH WKDW ZRUNV IRU ZKRP LQ(Pav&ddbW FLU
Greenhalgh, Harvey, & Walshe, 2004, p. 2). In this way, realism can be linked

ZLWK SUDJPDWLVP ZLWK FRQFOXVLRQV RI pWUXWKT |
(Robson, 2011). WhenexplRULQJ WKH pzZK\Yf WKH OLVW RI PHFK
within which the outcome should occur may be speculative (Pawson, et al.,

2004), however they can also be built on previous research and previously
established theoretical frameworks (Robson, 2011). Realism holds appeal for
UHVHDUFKHUV ZRUNLQJ ZLWKLQ DSSOLHG DQG pUHDO
understanding the mechanisms and contexts within which change happens,
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allowing researchers to account for research contexts where it is highly unlikely

that all extraneous variables can be controlled (Robson, 2011).

Within this research project, realist theoretical frameworks of motivation and the
factors thought to induce motivation were used to explore how and why PT may
have an impact on motivation and the mechanisms which may influence this
change. Motivation is highlighted as the key variable to be investigated within
this research project. Due to motivation being a broad and diverse concept, the
researcher highlights aspects of self-efficacy (Bandura, 1977) and perceived
control (Ajzen, 1985, 1991) as bringing key theoretical views to form the
qualitative and quantitative data collection methods and interpretation of data,

with pragmatic considerations also informing these aspects.

4.2.2 Mixed methods designs

Robson (2011) cites the following as typical features of a mixed methods

research project:

- Quantitative and qualitative methods within the same research project;

- A research design that clearly specifies the sequencing and priority that
is given to the quantitative and qualitative elements of data collection and
analysis;

- An explicit account of the manner in which the quantitative and
qualitative aspects of the research relate to each other and

- Pragmatism as a philosophical underpinning for the research.
(Denscombe, 2008)

Multi-trait multi-method matrix as by Campbell and Fiske (1959) suggested
gathering different forms of data on the same variable would increase the
validity of the data (Campbell & Fiske, 1959, p. 104), highlighting any variation
as likely to be caused by the variable and not by the data gathering method
itself (Jick, 1979). Jick (1979) describes the combination of qualitative and
guantitative methods as complementary and emphasises the use of these
different strands of data gathering to validate data. Mixed methods research
although a relatively new design is documented to be used across various fields

including health services (O'Cathain, Murphy, & Nicholl, 2007), school
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psychology (Powell, Mihalas, Onwuegbuzie, Suldo, & Daley, 2008) and
sociology (Formby, 2013).

Criticism of mixed methods research is described as a result of distinct
paradigms of qualitative and quantitative research which are not viewed as

being able to be combined in a meaningful way. Robson (2011) refutes this by

DUJXLQJ WKDW 3*sSDUDGLJPVY DUH HYDOXDWHG LQ WHUP

GHPDQGVY RI UHVHDUFK SUDFWLFH  5REVR®MS6)
discusses the complexitLHV R1 PL[HG P RiMitiK\RAG Y DRAEERICH]stating
that timing of the two types of data collection can be difficult. Bryman (2006)
indicated that mixed methods studies require a rationale which clearly indicates
the overarching framework and the purposes of different methods of data

collection.

4.2.3 Single case experimental designs

Typically single-case experimental designs (SCEDs) are used to investigate the
effect of an independent variable over and above that of the effect of the typical
context (Kratochwill, Hitchcock, Horner, Levin, Odom, Rindskopf, 2010). SCEDs
have been used to monitor a variety of overt behavioural response changes to
an intervention within clinical research (Nock, 2002; Sachs, 1973; Wetzel,
Baker, Roney, & Martin, 1966). McCormick (1995) describes SCEDs as

focussing on the effect of an intervention or independent variable on an

LQGLYLGXDO SDUWLFLSDQW 3%V ZLWK WUDGLWLRQDO

is to ensure that changes in the dependent variable are indeed the result of that
intervention and are not a consequence of chance or other factors. Unlike most
group-comparison experiments however, a basic tenet is that decisions about
results are made by expressly delineating what has occurred with each
individual in thH LQYHYVW(MEDMMIAR,QI995, p. 1). This marks the
philosophical contrast between single-case experimental designs and group
designs; the former focussing on tracking individual effects and the latter
focussing on group effects and average performances. There are a number of
types of SCEDs, including the reversal design (A-B-A), withdrawal (A-B),
alternating treatments design (A, B1, B2, B3) and multiple baseline designs.
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4.2.4 Rationale for multiple baseline research design

Multiple baseline single-case designs can be implemented across participants,
settings or behaviours (Barger-Anderson, Domaracki, Kearney-Vakulick, &
Kubina Jr, 2004b). Within a multiple baseline design, each participant takes part
in a baseline phase, with intervention phases then introduced at staggered time
intervals across the different participants, settings or behaviours. Confidence in
the effect of the intervention is taken from the pattern of changes in behaviour
corresponding to the staggered introduction of the intervention across
participants (Kazdin, 2003), indicating that if a change can be observed in an
LQWHUYHQWLRQ SKDVH ZKLOVW D QuRiMiKeHphase Ribks L FL SD
not show a change, this gives strength to the conclusion that the intervention
has caused the change (Watson & Workman, 1982). Where corresponding
baselines show similar trends, this adds evidence to the conclusion that it is
likely other extraneous variables were not having an impact on these pupils
during the period of the baseline and intervention.

Multiple baselines can be used in place of a reversal single-case design (ABA)
through avoiding the ethical and practical implications of removing the
introduced intervention during the reversal phase. Baer, Wolf, and Risley (1968)
state that multiple baselines do not need to return to the baseline phase due to
the extension of comparable baseline phases, arguing that an AB design is

sufficient within a multiple baseline design to infer causality.

4.2.5 Repeated measures

Within any SCED design, repeated measures are used as a systematic
measurement of changes of the behaviour being targeted by the intervention
(McCormick, 1995). These repeated measurements are designed to take into

account the variability of participant performance over time (Barlow, Nock, &

Hersen, 2009) WR SURYLGH D PHDVXUH RI HDFK LQGLYLGXI
GXULQJ WKH LQWHUYHQWLRQ SKDVH WKHUHE\ EHLQ.
epistemology that conceptualises behaviour as a continuously unfolding

S KHQ R P HKeRdd, 2003, p. 642). Baer (1977) describes this repetition as

an advantage of single-case designs over group designs, arguing that repeated
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measurement constitutes a sound defence that any change or pattern observed

between these data phases is highly unlikely to be produced due to chance.

4.2.6 Pre and post measures

When completing SCED research the focus is on charting changes in
dependent variables using repeated measures. However to increase the
reliability and validity of these measurements, commonly researchers combine
pre and post measures with a repeated measure within the SCED design to
support interpretation of the repeated measures data. The pre and post
measure information provides a comparison of before and after the intervention
is implemented, with the repeated measures data producing a measurement of

the changes which occur over time.

Within this research the independent variable is the PT intervention, with the

dependent variables being:

- Learning self-concept and self-efficacy of participants

- Perception of internal, unknown and powerful others attributions over
learning outcomes as reported by participants

- Changes in attribution and locus of control as mechanisms of developing

motivation

Measures which have been used to investigate changes in these dependent
variables for pupils over the course of this research project are outlined in
Section 4.6.

Within this research, quantitative and qualitative information has been gathered
with the purpose of triangulating data in order to increase the likelihood that the
collated data is representative of the active factors influencing motivation for the
pupil participants. This research has used a combination of data gathering
methods in an attempt to widen the scope of understanding of the factors
impacting on motivation towards literacy of the participants in this project.
Triangulation has been raised as a valuable component of research through its
utility in increasing the confidence of the researcher that the data collected is

not as a result of factors relating to the method of collection or source of the
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data, but more reflective of the factors influencing the dependent variable under

investigation (Banister, Burman, Parker, Taylor, & Tindall, 2001).

4.2.7 Interviews

Semi-structured interviews were used by the researcher to provide qualitative

data within the mixed methods research design. The purpose of interviews

within research can vary, providing information to test or develop hypotheses,
JDWKHU H[SHULPHQWDO RU VXUYH\ GDWD DQG WR
(Cohen, et al., 2011). Kerlinger (1973) also described that interviews could be

used during research studies to explore participant responses and the reasons

for these responses. The purpose of using interviews within the current study

was to test hypotheses in conjunction with quantitative methods regarding the

impact of PT on motivation towards literacy. The researcher generated an

interview schedule designed to reflect the research questions identified by the

research project (Banister, et al.,, 2001, p. 53). The interview schedule (see
$SSHQGL] LQFRUSRUDWHG SUREHV WR SURPSW SXS
systematic development of an everyday device used in conversation when one
SHUVRQ LV LQWHUHVWHG LQ SUHF L(Xid3e¢D 1984 p. WAL Q RW K
Addition, reflecting, transition, situation, emotion and personal probes were

used as devices to probe but not lead an interviewee into elaborating on their
discussion. Robson (2011, p. 284) advocates the use of probes to ensure rich

data gathering within interviews.

54



4.3 Method

4.3.1 Stakeholders and their involvement

During the planning and implementation of this project, the Local Authority the
researcher was working in had highlighted lower outcomes for students than the
national expected achievement levels. This decrease in attainment was
particularly evident in literacy and was highlighted as a priority focus for
educational settings. As a result of this, PT as an evidence based intervention
was felt to be a positive and relevant intervention to use to promote literacy
skills for individuals in the authority. It was noted by the researcher that within
the specific patch the researcher was working in, schools regularly referred Key
Stage 2 male pupils who had become disengaged with literacy and their
motivation towards this subject was further hampering their low attainment.
Schools reflected that this was a relevant focus and were keen to investigate
ways of improving student literacy through PT alongside reviewing any impact
this may have on motivation towards the subject. Schools therefore worked with
the researcher to identify pupils who would be suitable to take part in the

project, with these regularly prioritised as being in Year 5 and 6 of Key Stage 2.

This research was completed as a doctoral thesis project during the
UHVHDUFKHUfV VWXG\ RI $SSOLHG (GXFDWLRQDO 3V
Nottingham. The primary objective was to explore the impact of PT on
motivation towards literacy for individuals vulnerable to low literacy outcomes

and motivation towards learning.

4.3.2 Sampling strategy

The researcher used a purposive sampling strategy which refers to a population
sample chosen specifically on knowledge of the population and for the specific
purposes of the study. As a specific population was used for participant
enrolment within this study, generalisation to populations other than the one
used within the study was not required and therefore a purposive sample was
suitable. Through use of the data gathered within the single-case experimental

studies, some initial trends may be able to be made for a wider number of
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individuals who fulfil the inclusion criteria applied to the population included in

this project. However this would be highly tentative.

4.3.3 Population

Participants were gained from a population of male students attending schools
within a geographical area within a Local Authority. These individuals all
attended Year 5 or 6 in three mainstream primary schools within a Local
Authority.

4.3.4 Inclusion criteria
To determine participants who would meet the purposive population sample, a
number of criteria were created which participants were required to meet in

order to be eligible to take part in the study:

- Male,

- Year 5 or Year 6 (aged between 9 years 5 months and 12 years 0
months),

- Attending a mainstream school within a 5 mile geographical radius in an
English Local Authority,

- Staff highlighting concerns regarding literacy attainment. Literacy
attainment was one or more sublevels below the national average for a
child of their age within the literacy area to be targeted by the
intervention,

- Staff identified them as de-motivated towards literacy learning through
dis-engaged behaviour in literacy lessons (as defined by not reading for
pleasure, increased distractibility in lessons and limited willingness to
take part in literacy activities).

Pupil participation was then examined using a second exclusion/inclusion set of
criteria (see Section 5.5) to review whether a viable level of PT input had taken
place. As a result of this four students were included in the final interview phase

and full data analysis.
4.4 Procedure

4.4.1 Initial contact with schools
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On review of the initial focus of the project, initial discussions were completed
with the link person across these schools (see Appendix 1), typically the Special
Educational Needs Coordinator (SENCO). The researcher initially liaised with
six schools following commonalities of feedback leading to creation of a
potential research project. An initial sample of 10 pupils was identified by staff
across three schools who volunteered to be included in the project through
consultation of the initial inclusion criteria. Three schools responded indicating
interest and further pragmatic details were discussed with either the head

teacher or SENCO. Each meeting that took place followed the same agenda.

4.4.2 Staff training in intervention

The researcher devised and led the training (see Appendix 2) based on PT
research and information (Raybould & Solity, 1982; Raybould & Solity, 1988;
Roberts and Norwich, 2010) and PT training received by the researcher
(Raybould, 2002). Staff across different schools received the same amount of
training in Precision Teaching; however this was delivered in one session or
over multiple shorter sessions depending on availability of staff. In school L, PT
training was provided for the SENCO, head teacher and Y5 class-teacher as
well as two teaching assistants. In other schools this training was only given to
teaching assistants who were responsible for implementing the approach. The
training included information on key elements of the Precision Teaching
intervention; probes, aim rates and charting. The related hand outs provided for

staff can be viewed in Appendix 3, 4 and 5.

4.4.3 SCED implementation
Each participant received Precision Teaching in the following pattern (for a full

timeline please refer to Appendix 37):

A = Baseline phase. This extended from 3 to 6 weeks (excluding Easter
+ROLGD\V ZLWK WKH PHDVXUH OXOWLGLPHQVLRQDO Ot
of Control (Connell, 1985) completed each week. No Precision Teaching was

introduced during this time.

B= Intervention phase. This phase lasted between 6 to 8 weeks depending on
HDFK SXSLOYV SODFHPHQW ZLWKLQ WKH PXOWLSOH EI
was introduced during this phase.
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Once each week the researcher visited the school to complete the repeated
PHDVXUH OXOWLGLPHQVLRQDO OHDVXUH RI &KLOGUL
(Connell, 1985) with each participant. The researcher actively initiated a routine
of participant measurement which aimed to promote consistency in the day of
the week and the time of day each participant was tested. This routine was
consistent across the baseline and intervention phases excluding two occasions
when this routine was transferred to the following day as a result of
researcher/pupil unavailability. On each occasion the researcher administered
the measure using consistent instructions as can be reviewed in the script
included in Appendix 7. For some participants the location of administration of
the measures changed, however every effort was made to ensure this location

was free of distraction for the participant.

During the intervention phase on the weekly completion of the pupil measures,
the researcher typically reviewed the Precision Teaching graphs for each
participant. This was an attempt to ensure treatment integrity and support staff
in correct implementation of the Precision Teaching strategies.

4.5 Intervention

The independent variable within this project was the implementation of
Precision Teaching alongside literacy activities already in place for pupils. The
literacy skills taught and teaching resources used within this research study
were not identical between participants due to the differing literacy needs of
each pupil. Consistency of the implementation of Precision Teaching was

stipulated for staff within training delivered by the researcher.

After the initial Precision Teaching presentation, the researcher met with
teaching assistants on an individual basis to discuss the pupils who would be
involved in the research project and the area of literacy to focus on within the
teaching sessions. Teaching Assistants were encouraged by the researcher to
continue existing literacy interventions using resources held within school to
formulate literacy activities during daily teaching sessions. The resources used
by each Teaching Assistant in the teaching sessions during the baseline and
intervention phases are listed prior to the descriptonof SDUWLFLSDQWVY UHYV
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Pupils received literacy input during the baseline in accordance with the schools
current practice. Further resources and activities were also structured by this
input during the Precision Teaching intervention phase, however Precision
Teaching provided guidance on the application of this content and monitoring of

progress as explained in the above information. The detailed context of each

SDUWLFLSDQWYfV OLWHUDF\ LQSXW LV GHVFULEHG

information. A timeline of data collection is included in Appendix 37.

4.6 Measures

Post-positivist theory holds that humans are not determined by universal laws
because we are agents of change; humans exercise individual choices which
cannot necessarily be determined by external forces and universal laws (see
previous discussion about positivist and post-positivist thought) (Cohen, et al.,
2011). This produces difficulties in defining observable and therefore
measurable behaviours within human action that takes into account individual
choice and intention. Proponents such as Chomsky (1959) highlight that this is
made further difficult by human fallibility to correctly infer the stimuli which affect
behaviour. This is extremely relevant to the measurement of motivation as a
dependent variable; not only is the concept of motivation multi-faceted, post
positivist theory indicates that each individual may respond differently as a
result of changes in motivation due to the potential mechanisms at work.
Measures were therefore chosen to review motivation and the inter-related

factor of perceptions of the pupil on their own ability as a learner.

Pre and post measure

A pre and post measure of self-efficacy within learning was completed by the
researcher. The Myself-as-a-Learner Scale (Burden, 1998) is a 20 item scale
and can be used for pupils between 9 and 16 years of age. The items within this

PHDVXUH DUH UDWHG VWDWHPHQWY UHODWLQJ

themselves as a learner and problem solver. This scale was completed by the
pupil at the beginning of their baseline phase and after the intervention phase,
and was read to pupils if there were queries about reading ability. The MALS is
reported to show concurrent validity of 0.001 significance with the unknown

cognitive control, control by powerful others and internal cognitive control
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DVSHFWV PHDVXUHG E\ WKH OXOWLGLPHQVLRQDO OHD
of Control (MMCPC) (Connell, 1985). The researcher also completed some
additional feedback with the staff on the pupils they had completed the

Precision Teaching sessions with (see Appendix 9).

Repeated measure

During the baseline and intervention phases, repeated measures of motivation

were taken as required within a SCED. This was based on a selection of items

IURP WKH OXOWLGLPHQVLRQDO OHDVXUH RI &KLOGL
(MMCPC) (Connell, 1985) which asks students to rate their responses to
questions relating to their perceived sense of control in cognitive, social,

physical and general domains. Internal consistency calculations for the
cognitive domain items indicated correlation between items through alpha
coefficient values for unknown (0.67), powerful others (0.59) and Internal control

(0.56) (Connell, 1985) :KLOVW WKH JHQHUDOO\ DFFHSWHG
reliability coefficient value is above 0.7 (Nunnally, 1994), it should be noted that

the small number of items within each domain may have an adverse effect on

the coefficient value (Pallant, 2005), therefore this alpha coefficient was

reported to display fair reliability within items in the cognitive scale.

There has been some indication that the MMCPC measure shows low construct
and divergent validity (Marsh & Gouvernet, 1989), however it is further
described that divergent validity of the different domains is low, but divergent
validity of the internal, unknown and external causes within each domain is
satisfactory (Connell, 1985; Marsh & Gouvernet, 1989). The statements refer to
the attributions made by the responder when experiencing failure and success
in these domains. The 12 cognitive statements were taken from the MMCPC
guestionnaire and repeated each week. These statements were chosen as they
referred to the cognitive domain which was most relevant to the research
questions, where social, physical and general domain statements were
irrelevant. In the original version of the MMCPC, the statements were filled out
by pupils ticking a box to indicate their response to each statement.

It was felt by the researcher that changes needed to be made to the response

mode in order for the measure to be more engaging for the participant and to
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ensure randomisation of the statements on each occasion the measure was
completed. The researcher created 12 laminated cards on which were printed
one of the 12 statements from the MMCPC. The researcher also created a
board on ZKLFK ZHUH DWWDFKHG IRXU UHVSRQVH
WUXH" 31RW YHU\ WUXH" 36RUW RI WUXH" DQG
the original questionnaire format. Participants were requested to place each
statement in the envelope which they felt best matched their response that
week. A consistent script was used each week to instruct the participant on the

measure (see Appendix 7).

The researcher also considered the development of a measure of staff
perception of pupil motivational change in order to further triangulate data.
Three items from The Questionnaire for Identifying Behavioural Problems
Associated with Maladaptive Motivational Style (Leo & Galloway 1994) were
considered; these statements focussed on mastery motivation, learned
helplessness and self-worth motivation (see Appendix 8).This was piloted and
used during the research study. However a very high number of missing data
points led the researcher to feel that analysis of the data would be invalid and
not add to the conclusions of the study. In addition staff reflected that the
guestions were too broad to capture subtle changes in behaviour, and that they
were unsure that their observations of behaviour captured pupil motivation

accurately. It was therefore discontinued as a measure.

4.7 Pilot study

As the repeated measure (MMCPC) took statements from a pre-existing
guestionnaire and the current study was implementing them in a novel way, the
researcher felt it would be valuable to the validity of the measure to complete a
pilot study. The purpose of this was to ensure the statement content and the
response method of completing the measure could be understood by this age
group. The pilot study also completed the pre and post measure (MALS) with
pupils to ensure that the statement content could be understood by this age
group. This took place in a school which was in the geographical location of the
schools of participants taking part in the research study. The pilot study was
completed with ten Year 5 participants. The data from the measures completed

in the pilot study are not included in the overall data analysis of the project, but
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responses from students on their understanding of the measures influenced
how measures were undertaken in the study (see Appendix 11 and 12). Pupils

reported no difficulties understanding or completing the measures.

4.8 Reliability and Validity

Barger-Anderson, Domaracki, Kearney-Vakulick and Kubina (2004a) describe

that the impact of an independent variable within a multiple baseline design can

only be concluded where measures have been taken within that design to

ensure internal and external validity and control replication. Cohen, Manion and

Morrison (2011) GHVFULEH WKDW 3WKH IXQGDPHQWDO SXUSR
is to impose control over conditions that would otherwise cloud the true effects

Rl WKH LQGHSHQGHQW YDULDEOHV X S®denWetld., GHSH C
2011, p. 155). Internal validity refers to measures taken to determine whether

the treatment or intervention has made a difference to the dependent variable,

and external validity refers to the extent to which the research can be
generalised to wider populations and whether the research is designed in such

a way that it measures what it sets out to measure (Cohen, et al.,, 2011).

Validity and reliability are also important within qualitative data gathering, with
MWUXVWZRUWKLQHVVY uDXWKHQWLFLW\Y DQG pFUHGI

qualitative researchers (Creswell, 2003, p. 196)

4.8.1 Validity and reliability issues within the current study

As this research project was set within a real world research setting (Robson,
2011), the researcher acknowledges the quantitative and qualitative data
gathering within the mixed methods design would be unable to control for every
variable which may impact on the validity and reliability of the data. The
following threats to these elements were considered prior to the research

beginning.

Internal validity

Variables in the environment of each participant may have changed and have
an impact on their performance between the start of the baseline phase and

end of the intervention phase of the research project. The impact of this history
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RQ WKH SDUWLFLSDQWVY SHUIRUPDQFH FRXOG EH PLV
the independent variable. Although pre and post tests were used in the current
study, the single-case design allowed the researcher to take regular data points
from each individual therefore increasing the likelihood that small changes in
performance across the study timeline would be observed. In addition due to
the increased presence of the researcher having contact with the participants as
opposed to a pre and post-test design, this allowed for the researcher to be
notified of any environmental changes for each participant which may have
impacted on their performance. Maturation is also a threat to internal validity,
this being the natural development of skills during the project which have an
impact on performance in the measures. To control for this, the researcher
attempted to ensure the repeated pupil measure (MMCPC) was specified to
responses regarding literacy learning. A multiple baseline was also planned to
attempt to administer the intervention over extended periods of time in an
attempt to increase the likelihood that treatment effects impacted pupil

performance rather than maturation or history.

Statistical regression may also have an impact on the data in this research,
indicating that scores particularly on the pre and post-test measure may regress
to the mean, with the potential of the researcher attributing post-test higher
scores to an overall low score and vice versa. This is a particular threat to
validity following repeated testing (Kazdin, 2003). Testing effects are also
relevant to this research study, with the repeated weekly test potentially
prompting practice effects. In order to control for the effects of testing, the
researcher developed an innovative method of completing the repeated
measure. This was developed with pupils through the pilot study and utilised a
method which resulted in the twelve statements being presented randomly on
each occasion they were used with each participant. The mode of response
was also designed to be novel for the pupil in order to promote attention and
motivation to engage with the measure. Internal validity can be improved by
waiting for stability of the data within the baseline phase and ensuring
consistency of the intervention implemented. Consistency of implementation of
Precision Teaching was ensured through observation of initial PT sessions by

the researcher and a further validity measure where a session was observed
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and the researcher gave feedback to the Teaching Assistant regarding any
changes that needed to be made to ensure fidelity to the Precision Teaching

intervention (see Appendix 13 for a pro-forma of this checklist).

When using qualitative data Creswell (2003) describes that accuracy and
credibility of findings is crucial to their validation. Within the present study the
researcher used participant checks and audio recording to ensure that the
interview data was accurately recorded. Specifically checks were planned for
interview transcripts to be checked for accuracy by an independent judge. In
addition the researcher acknowledges the bias which can influence qualitative
data analysis. In order to address these biases, visual analysis of the single-
case experimental design data was reviewed by a number of colleagues
independent to the study. Thematic analysis of the pupil interviews were also
checked by inter-raters. Within the data analysis and discussion, efforts have
EHHQ PDGH WR JLYH D 3WKLFN GHVFULSWLRQ’
order to convey the reasons for the conclusions reached (Creswell, 2003, p.
196). Within this study both qualitative and quantitative measures have been
used to examine information on the dependent variable. Triangulation of this
data has been used to strengthen the validity of the conclusions drawn through
creating a coherent set of themes within data analysis which combine common

themes within the data strands.

External validity

The researcher acknowledges that the single-case designs within this research
study are less concerned with generalizability than would be the case for a
group experimental design. However replication of the cases described in this
study could enable replication thereby increasing the potential generalizability of
the findings of the current study. Therefore all attempts have been made by the
researcher to give a clear description of the interventions in place within the
current study to support any future replication. Replication can be improved by
matching eligible participants by characteristics to ensure that there are minimal
differences between the participants studied.

Reliability
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Motivation as previously discussed is a multi-faceted construct which leads to
complexities in reliably measuring it. Triangulation of research measures was
one method by which the researcher gathered information on this construct
within this study to promote reliability of the data. Triangulation of perspectives
reduced the impact of observer bias which may be present. The researcher
acknowledges that reverse participant bias may have impacted pupil responses
to the repeated measure through the repeated nature of the measure leading to
some occasional indications of disaffection from pupils. The standardised
measures of the MALS and MMCPC were considered by the researcher to be
satisfactory in their measurement of self-efficacy and attributions of control
which as have been discussed are factors which have been linked to the

construct of motivation.

4.9 Ethical considerations

A proposal was made to the ethics committee at The University of Nottingham
and approved (see Appendix 39). Further alterations to the study were re-
submitted to the chair of the ethics committee who approved these changes.
The following ethical considerations have taken into account the guidance
available to psychologists to guide ethical research practice. This includes the
British Psychological Society (BPS) guidance within the Code of Human
Research Ethics (2010) and the BPS Code of Ethics and Conduct (2009). The
researcher has also taken into consideration the ethical principles and guidance
contained within the HCPC guidance for practitioner psychologists (2010) and
guidance on conduct and ethics for students (2009).

4.9.1 BPS Principles of Ethical Research

4.9.1.1 Respect

Students within this study could be seen as vulnerable in that they are not
meeting the learning levels typically expected for someone of their age. They
could therefore be feeling that their confidence is undermined and therefore be
vulnerable to further failure. It was made evident to staff, parents and pupils that
participation in this project is voluntary and that they are free to withdraw at any
time. The right to withdraw is clearly set out in the parent, pupil and staff

information sheet, and each member of staff, parent and pupil also indicated
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their understanding of this right to withdraw within the consent form. Pupils were
regularly asked if they would like to continue, and informed during measures
that they did not have to answer questions if they did not wish to. Consent was
gained from parents followed by the pupil themselves. The information provided
(see Appendix 14 and 15) includes as much information as possible in language
appropriate for the reader. An information sheet was also provided to the school

teaching assistant (see Appendix 16).

All participants were provided with the contact details of the researcher and

research supervisor and were encouraged to make direct contact should there

be any queries or concerns raised. It was discussed with staff that should a

pupil become distressed by the process, this should be taken as an indication

that they no longer wish to participate in the intervention and research. In the

event of this their data monitoring would be discontinued, with their data not

included in the study. In addition to this when the researcher extended the study

by completing interviews with target pupils, audio recordings of the pupils were

PDGH RQO\ ZLWK WKHLU SDUHQW FDUHUYV H[SUHVVHG
of pupil and parents (see Appendix 17 and 18).

Competence

The researcher ensured she reviewed the BPS guidance on conduct and ethics
(2009) throughout the thesis project to ensure the practice within the project met
the high standards of competence required. These guidelines were also used to
recognise any ethical difficulties which arose and engage in a process of ethical
decision making identified in the Code (BPS, 2009). The researcher also
received regular university and placement supervision during the research
project acknowledging any limits to professional practice as a TEP, and gaining
support for the process of recognising limits to skills, knowledge and training.
The training provided to schools on Precision Teaching followed evidence
based intervention guidance provided to the researcher and therefore promoted
ethical practice in putting into place the best methods known to support the area
of learning targeted by this research project.

Responsibility
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Staff were consulted regarding the suitability of this programme for the pupil. If
at any point during the intervention, staff felt the intervention was inappropriate
for the student, they were encouraged to discuss this with the researcher in
order to review whether this pupil should be removed from the intervention.
Debrief materials were provided for pupils, staff and parents following their
participation in the research study (see Appendix 19 and 20). Details which
could affect the confidentiality of pupils or staff participating in the project were
kept securely and coding used wherever possible. Potential methods of coding
were discussed within supervision and confidentiality of pupil information was
achieved throughout using a coding system chosen by the researcher. Weekly
data from each participant was recorded using this anonymous coding system,
which was known only to the researcher. The researcher was granted full CRB
disclosure for her research practice. During the extension of the project,
interviews were recorded using an audio recorder in order to support valid and
reliable data analysis. Transcripts of these audio recordings were created by the
researcher and checked by professional peers. Following the checking of the
accuracy of these transcripts the direct audio recording was destroyed to
prevent any inadvertent identification of participants. This was based on
guidance sought from the ethics department at the Department of Psychology at

The University of Nottingham.

Integrity

The purposes and procedures of the research study are clearly set out within
the information sheets provided to staff, parents and pupils (see Appendix14, 15
and 16). This attempts to ensure that participants are fully informed about the
research purposes and measures, with pupils, members of staff and parents
having the opportunity to put questions to the researcher to clarify any points.
This study did not offer any monetary reward for students or parents for
participation in this study. However due to a change in the Local Authority
Educational Psychology Service delivery, schools received a free allocation of
EP time, and were required to pay for further EP input. As this study is part of
WKH UHV H DddterdlHttaifidg it was offered free of charge, therefore
meaning that schools who would otherwise be required to pay for the EP input

they were receiving the time for free. To ensure integrity, schools within the
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area were given an equal opportunity to take part, and the researcher worked

with all schools who indicated an interest.

A key ethical consideration concerned in the research design was regarding the
length of baseline and intervention phases within the SCEDs. In this study the
researcher did not feel it was ethically or practically viable to provide the
Precision Teaching during the intervention phase and then remove it to review
the impact of the intervention. Due to this a multiple baseline design was
attempted. This resulted in the baseline for some participants being longer than
others. However the baseline was not longer than 6 weeks and students were

receiving literacy intervention during this time without the Precision teaching.
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5 Results

5.1 Introduction

This chapter provides background information on options for data analysis
within single-case designs. The chapter then proceeds to define the data
analysis methods used within this paper and the rationale for this. A description
of the participants and their individual results is followed by an overview of

some common trends drawn from the data.

5.2 Statistical Analysis of Single Case Experimental Designs

Statistical data analysis techniques typically used within group designs are
arguably based on a set of criteria which are different to those underlying
single-case designs (Barlow, et al., 2009), including assumptions of typical
population distribution and independence of data points. Baer (1977) describes
that single-case data are not based on the independence of data assumptions
which seem necessary for parametric statistical analysis of data to ensure Type
1 errors® are avoided (Baer, 1977, p.172). Therefore a number of non-
parametric effect size tests have been increasingly used in single-case design
research (Brossart, Parker, Olson, & Mahadevan, 2006; Parker, Vannest, &
Davis, 2011). Advantages of statistical tests are cited as raising validity of effect
conclusions (Ferron & Foster-Johnson, 1998), and providing a method to
compare N=1 designs within meta-analyses (Solanas, Manolov, & Onghena,
2010). However it is argued that statistical tests providing indications of
probability are prone to Type 1 errors due to autocorrelation of data (Matyas &
Greenwood, 1990).

Interrupted time-series analyses are a statistical analysis option within single-
case designs, however these typically require over 50 data points (Barlow et al,
2009) which is challenging for small-scale real world researchers to achieve.

Visual randomisation tests (Ferron & Foster-Johnson, 1998) are also a

4 Type 1 error refers to rejecting the null hypothesis and incorrectly assuming significant
differences that would not be present in the wider population (Kazdin, 2003; Pallant, 2005). In
contrast with Type 1 error, Type 2 error refers to concluding there is no difference between data
in the research sample when in fact a difference is present (Pallant, 2005; Robson, 2011).
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consideration, however they require randomisation of data which can be

practically restricted within real world research.

Wider debate argues against the use of statistical tests within single-case
research, stating that any effect should be visually observable through the
mechanism of plotting single-case data on a real-time graph. (Michael, 1973).
However others have argued that current single-case research is increasingly
interested in smaller indications of intervention effects, and that statistical
analyses such as effect sizes provide greater objectivity, precision, certainty
and wider comparability of single-case data (Parker, Vannest, & Brown, 2009)
In contrast to group designs using effect sizes, single-case designs typically
measure variation and amount of overlap between baseline and intervention
phase data to provide a magnitude of effect measure (White, Rusch, Kazdin, &
Hartmann, 1989).Statistical methods of analysing SCED data have become
more prominent in recent years (Kazdin, 2003) and are suggested to be
supplementary to visual analysis (Brossart, et al., 2006; Harbst, Ottenbacher, &
Harris, 1991), although no statistical approaches have been consistently

applied.

5.3 Visual Analysis of Single case Designs

Creating a visual graph is the typical data presentation and analysis method

used within single case experimental design research (Barlow, et al., 2009;

Kazdin, 2003). This visual depiction of data over time is typically used to review

the presence of a relationship between the independent and dependent

variables, alongside concluding the strength of this relationship (Barlow, et al.,

2009; Kratochwill, et al., 2010) through evaluating the effect of an independent
YDULDEOH LQ FRPSDULVRQ ZLWK W&EbMIrSZDWWLFLSDQW T

Despite the prevalent use of visual analysis within single case research, it has
received some criticism around its vulnerability to Type 1 and Type 2 error
(Matyas & Greenwood, 1990). An inverse relationship occurs between Type 1
and Type 2 errors, such that as the likelihood of making a Type 1 error
decreases, there is a corresponding increase in the likelihood of making a Type
2 error (Robson, 2011). Identification of a weak treatment effect is less likely to

occur through visual analysis (Baer, 1977) which may indicate visual analysis is
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vulnerable to Type 2 error (Ferron & Foster-Johnson, 1998). Research has also
indicated evidence of poor inter-rater reliability within visual analysis (Harbst, et
al., 1991), with some researchers claiming the lack of agreed references used
to interpret graphs as a potential reason for the lack of inter-rater agreement
(Furlong & Wampold, 1982).

This has led to increasing calls to define further stringent and agreed descriptive
numerical techniques by which to analyse within and between phase effects
(Kratochwill, et al., 2010; Morley & Adams, 1991). Systematic examination of
data within and between conditions through changes in level, trend and
variability of performance are increasingly used to support SCED analysis
(Horner et al., 2005).

Percentage of non-overlapping data between baseline and intervention phases
has been used to determine the effect of an independent variable (Scruggs,
Mastropieri, & Casto, 1987), although lack of reliability of this calculation with
low numbers of data points and the effect of extreme outliers on the calculation
creates limitations to the approach(Allison and Gorman 1994). The percentage
of all non-overlapping data (PAND) calculation (Parker et al., 2009) attempts to
control for these criticisms by including all data points within phases. However
Parker et al. (2009) describes that this calculation is not suitable for use with

data sets which include less than 25 data points.

Kratochwill, Hitchcock, Horner, Levin, Odom, Rindskopf and Shadish (2010)
discuss that to evidence that a relationship is present between an independent
and outcome variable, and to indicate the level of strength between these
variables, SCED researchers must clearly demonstrate an effect within the
documented data of the study using systematic and consistent values of
analysis. These elements are described below:

Table 5.1 Table of analysis factors to support graph visual analysis as
described by Kratochwill et al. 2010.
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Analysis Phase data | Description Outcomes
factor explored
Level Within Mean (average) score in | Where the mean
phase data. | data points within each score is higher or
phase. Mean shift can lower between the
be calculated through baseline and
analysing the intervention phases,
percentage of mean this indicates a
changes between difference between
phases (Harbst et al. the baseline and
1991) intervention phase
data. Higher mean
shift scores indicate
higher levels of
change between
phase means.
Trend Within The line of best fit of the | The line of best fit
phase data. | data in the baseline and | should be level in the
in the intervention baseline phase to
phase. These lines also | indicate stability of
indicate where the data | the data (Barlow et al.
would be projected to 2009). The trend line
be. in the intervention
phase indicates an
increasing, stable, or
decreasing data
trend.
Variability Within The range of scores and | Where the standard
phase data | standard deviation of deviation and

scores around the trend

line.

variation values are
low, the data values
are more tightly

packed around the
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average score,
indicating a data set
which has higher
stability. This is
potentially indicative
of a more reliable
data set within a

phase.
Immediacy | Between Indicates the change in If the data points at
of effect phase data | the mean score of the the start of the
last three data points in | intervention phase
the previous phase in are different to those
comparison with the in the baseline phase,
mean score of the first this may indicate an
three data points in the immediate effect of
next phase. the intervention.
Overlap Between Indicates the amount of | The smaller the
phase data | overlap between the overlap between data
data points in one phase | points in the different
and the next phase. phases, the greater
the indication of an
effect. The less
overlap between data
points in the baseline
and intervention
phases, the greater
the indication of a
change between the
data in phases, which
could indicate an
intervention effect.
Consistency | Between Reviews the consistency | Within AB data sets,
of effect phase data | of phase data with data | this is not possible to
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of other identical calculate due the
condition phases. number of data
phases not being
large enough to
indicate consistency
of data (Kratochwill et
al. 2010).

Kratochwill (2010) suggests that there are four stages in the visual analysis

process which are as follows:

1. Review the baseline phase (A) to review whether there is a predictable
pattern of behaviour and whether the data indicates a behaviour in need
of change.

2. Assess the level, trend and variability within each data phase, and
compare this with adjacent data phases.

3. Compare the overlap, immediacy of effect and consistency of data
patterns in similar phases.

4. Review all analysis factors to see whether there are three or more points
which demonstrate an effect at different points in time across data

phases.

(These stages of visual analysis have been adapted from Kratochwill et al.,
2010)

5.4 Data analysis procedures used in the current study

5.4.1 MMCPC data analysis

In order for the SCED data to be analysed, the researcher created graphs of the
data points using Microsoft Excel (Carr & Burkholder, 1998; Dixon, Jackson,
Small, Horner-King, Mui Ker Lik, Garcia, 2009). These graphs plotted total pupil
ratings for unknown, powerful others and internal control from each data
collection point as individual data points. Total values were plotted as average
ratings were not sufficient for visual analysis as the steps between data points

were extremely small. Visual inspection of these graphs was then completed
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using the Kratochwill et al. 2010 analysis factors of level, trend, variability,
immediacy of effect and overlap outlined previously. Additional numerical values
were also calculated to provide wider detail to support analysis of any
intervention effect. Further statistical analysis was decided against due to the

limited data points in the present data sets.

The effect size provided by calculation of the Improvement Rate Difference
(Parker, et al., 2009) has been described as the difference in improvement rates
between the baseline and intervention phases.. It is argued to provide a sound
alternative to other effect size calculations such as R? and Cohens d (Parker, et
al., 2009) and has been used within single-case research (Vannest, Harrison,
Temple-Harvey, Ramsey, & Parker, 2011) . IRD has been indicated to be able
to distinguish amongst the lowest 10% of effects (Brossart, et al., 2006) and is

calculated using the procedure outlined below:

sUasaa
Soac &plmprovement Rate (IR)

*where #impr. indicates the minimum number of data points which would need
to be removed from the phase data to eliminate overlap between phases, and
#total indicates the total number of data points in the phase.

Improved data points are analysed visually. An improved data point in the
baseline is one which ties or exceeds any data point in the treatment phase. An
improved data point in the treatment phase is defined as one which exceeds
any data point in the baseline phase (Parker, et al., 2009). Within the current
study Phase A and Phase B improved data points were reviewed to calculate
improvement rate. The following calculation was then completed to find the

Improvement Rate Difference:
Phase B IR - Phase A IR = IRD

The maximum IRD score is 1.00, indicating a 100% improvement in data points
in the intervention phase than in the baseline phase. IRD scores of 0.5 or below
indicate any difference is present by chance, 0.5 - 0.7 indicate a moderate
effect size, and effects rated as large are IRD scores over 0.75 (Parker, et al.,
2009).
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The remaining numerical elements used to analyse data within this paper are

described in full in the table below.

Table 5.2 Numerical data analysis measures used in the current study

Variable

Numerical contribution to analysis

Level

The mean difference between the level in one phase and level in
the next phase (mean change) will be calculated by subtracting
the mean from Phase B from the mean from Phase A (Harbst et
al. 1991) An increased number indicates an increase between
Phase A and B mean ratings. To calculate the percentage of
change between these phases (mean shift) the Phase A mean
will be subtracted from the Phase B mean and the difference
divided by Phase A mean (Harbst et al. 1991).

Variability

Standard deviation will be calculated and described for both

baseline and intervention phases.

Immediacy

of effect

Comparison of the last data value in Phase A and first data value
in Phase B (Harbst et al. 1991), to give a tentative review of

increase or decrease in ratings between phases.

Overlap

The total number of overlapping data points was calculated
through eyeballing the data and completing the following
calculation: Number of overlapping data points/Total number of
data points x 100 = % overlap.

Effect size was calculated as a product of the non-overlapping
data points within the improvement rate difference (IRD)
calculation (Parker, et al., 2009; Parker, et al., 2011).

Trend

The formula used to create the linear trend line for each factor
graph equates to y=mx+c where m indicates the slope of the
known x and y graph variables. This slope value will be included
within the numerical information to provide an indication of slope

gradient to supplement the visual analysis.

5.4.2 Inter-observer agreement
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Inter-rater reliability checks were made of the visual inspection completed by
the researcher. This was in order to promote accuracy of the data analysis and
conclusions drawn. Nine people (including trainee Educational Psychologists
(EPs), EP colleagues and university graduates) were asked to review the
graphs and provide their judgement on the presence and significance level of
any observable changes within the data. In visual analysis for data to propose
SVWURQJ HYLGHQFH™ .UDWRFKZL OO alstWvobOn®er-raters

DUJX

PXVW LGHQWLI\ D FDXVDO UHODWLRQVKLS EHWZHHQ C

is demonstrated by three observed effects with the possibility of at least one

demonstration ofanon-HIITHFW .UDWRFKZLOO HW DO H”

can be claimed where three demonstrations of an effect are not
observed. Brossart, Parker, Olsen and Mahadevan (2006) describe that inter-
rater judgement of single-case graphs should be rated on the level of
confidence a judge has about the effect of the intervention after observing the
data. These criteria were used by the current researcher through showing each
inter-rater the level, trend, variability, overlap and immediacy of effect graphs,
and giving instructions to give their agreement rating to confidence statements.
Raters were advised to identify a significant change where they rated that three
or more elements demonstrated this (see Appendix 34 for example inter-rater

script).

Although there is a precedent within research to use an average judgement

rating, the researcher felt that this eliminated the variability in scores, thereby

DUJX

making the analysis insensitive. )OHLVVY NDSSD zZDV WKHUHIRUH
IXUWKHU GHYHORSPHQW RI WKH &RKHQYV .Dréat&iD FDOI

agreement between more than two raters (Fleiss, 1971). This is a statistical
measure which calculates the level of agreement between more than two rater
judgements, which identifies the level of agreement over and above that
expected by chance. The value produces scores between 0 and 1, with 1
indicating total agreement between raters. Fleiss Kappa was designed for many
inter-rater observers (Fleiss, 1971). Review of this statistic indicates that it can
be highly sensitive and therefore produces overly cautious reliability statistics
(Falotico & Quatto, 2014).

7KH IROORZLQJ FDOFXODWLRQV DUH XVHG WR FDOFXO|
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EQEQ

K= 52E Q@

The following sub-calculations are also used:

When interpreting Fleiss Kappa values, a general standard has been proposed
by Landis and Koch (1977) as follows:

Less than O = Poor agreement
0.01-0.20 = Slight agreement
0.21-0.40 = Fair agreement
0.40-0.60 = Moderate agreement
0.60-0.80 = Substantial agreement
0.80-1.00 = High/perfect agreement
(Landis and Koch, 1977, p.165)

These benchmarks are used within a wide range of research (Afzal & Robinson,
2009; George, Rutley, & Walsh, 2008; Nordahl, Krglner, Pall, Currie, &

Andersen, 2011), and therefore have been applied in the current study.

5.4.3 Reliable Change Index

The Reliable Change Index (RCI) calculation (Jacobson, Follette, Revenstorf,
Hahlweg, Baucom, & Margolin, 1984) was used to analyse how much change
occurred between the pre and post Myself as a Learner Scale (MALS) data in
the present study. The RCI index has been recommended for use with pre-test
post-test measures (Speer & Greenbaum, 1995) specifically as it takes the
instrument reliability into account (Hageman & Arrindell, 1993; Speer, 1992),
and has been used within single-case designs (Blackwell & Holmes, 2010;
Lundervold & Belwood, 2000). Reliable change provides evidence of a
significant statistical change however this is not equivalent to a significant
clinical change and it remains necessary to analyse further data to identify

evidence of clinical change.
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Christenson and Mendoza (1986) made some alterations to the original RC

index, and proposed that it could be completed using the following formula:

Jacobson and Truax (1991) describe that a RCI calculation yielding a result of
1.96 or above would indicate a reliable change of scores, with a highly unlikely
chance (p 0.05) of an RCI score of 1.96 or above occurring without actual

change between data points.

The RCI calculation was used to analyse the reliable change index statistic for
HDFK SDUWLFLSDQWVY SUH DQG SRVW LQWHUYHQWLR
Scale (MALS) (see Appendix 38 for a full review of RCI calculations).

5.4.4 Thematic Analysis

Thematic analysis has been used within this research project to analyse the
interview data provided by each included participant after the intervention phase
KDG HQGHG 7TKHPDWLF DQDO\VLV LV GHVFULEHG DV
analysing, and reporting patterns (themes) w L W K L Q (Bebn\&Clarke, 20086,
p. 6), and is a process used to analyse qualitative information (Boyatzis,
1998).Thematic analysis identifies patterns within data and seeks to organise
this information to allow for interpretation of common or diverging themes
(Boyatzis, 1998). For this reason, thematic analysis was chosen by the
researcher to identify themes within the data in an attempt to organise and
interpret the potential mechanisms affecting the motivation outcomes for

participants in this study.

Each interview was analysed individually following the procedure below:

1. Becoming familiar with the data. In this instance this was achieved

through transcription of recorded interviews.
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2. Generating initial codes. As indicated above this was completed using a

theory-driven approach.
3. Searching for themes within the data set.

4. Reviewing themes to ensure coded data and theme labels reflect a

consistent pattern.
5. Defining and naming themes through inter-rater checks.
6. Narrative description of data.

This process has been adapted from Braun and Clarke (2006).

Boyatzis (1998) describes three methods of developing code within thematic
analysis: theory driven, prior data or prior research driven, or inductive as taken
from the raw data. The researcher analysed the raw data using theory driven
code, as linked to the motivation research base and theories of motivation used

within other measures and the literature review in this paper.
The researcher derived a theory-driven code following the process below:

Stage 1. Generating initial themes through contemplation of theory and

previous research findings.

Stage 2: Checking compatibility of these themes with the raw interview
data gathered.

Stage 3: Determining the reliability of coders and the code through inter-
rater checks.

These stages have been adapted from Boyatzis (1998).

The theoretical code was developed through review of motivational theories
described in the literature review of this paper; these included attribution
theories of motivation (Kelley, 1967; Weiner, 1979, 1985) social learning
theories (Lewin, et al., 1944; Rotter, 1990) and achievement theories
(McClelland, et al., 1953). Overall themes of attribution theory, social learning
theory and achievement motivation theory were therefore used. The purpose of

developing a theoretical code using these elements was in order to incorporate
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motivation elements which were common across the theoretical discussion
surrounding motivation, and elements which have an evidence base. The
researcher hypothesised from the research evidence on motivation, that
elements of perceived loci of control, social norms and experiences, and
individual attitudes could act as mechanisms to impact motivation in the current
study. Specifically attributions were analysed in line with developments within
attributional theories (Weiner, 1979) labelling elements of aptitude as stable,
internal but uncontrollable; temporary effort as internal, unstable and
controllable; long term effort as internal, stable and controllable;
fatigue/environmental elements as external, unstable and uncontrollable; and
chance causation as unstable, external and uncontrollable (Weiner, 1992, p.
250). These elements were therefore used to create sub-themes from which
coding of the data was undertaken. The initial thematic map as drawn by the
researcher is included in Appendix 25. In addition, Appendix 25 includes a
combined list of themes, sub-themes and codes used to analyse interview data.
(DFK SXSLOfV LQWHUYLHZ GDWD ZDV [RQPathdudgic LQGL
themes and sub-themes remain consistent, codes differed according to the data

within each interview.

The researcher acknowledges the increased vulnerability of theory-driven
analysis to researcher bias (Boyatzis, 1998). However flexibility was maintained
in the developed themes to ensure its application to the data sets, and validity
of the data was promoted using inter-rater checks. Inter-raters were provided
with information to explain the definitions of the sub-theme titles used by the
researcher. Adjustments were made following inter-rater feedback to change
allocation of data to sub themes and adjusting the theme and sub-theme titles
to reflect the data more accurately. Inter-raters agreed with approximately 85%
of the data allocated within the sub-themes. Inter-raters also indicated their level
of agreement regarding the sub-theme title and data within that sub-theme for
each participant. Where inter-raters queried the suitability of titles and the data
within the theme, a discussion was undertaken to agree a more suitable title.
This was required for no more than ten percent of the sub-theme titles for each

participant.
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5.5 Multiple baseline process

Typically multiple baseline analysis reviews the baseline stability of all
participants, and WKH RYHUDOO FKDQJHV EHWZHHQ SDUWI
intervention phase data, to conclude the presence of a change due to the
intervention (Barger-Anderson, et al., 2004b). Kazdin and Kopel (1975) state
that a multiple baseline design should include four or more baselines to promote
accurate observations of any changes in behaviour as this is more likely to
make clear the effect of any generalised changes occurring which are impacting
on the intervention outcomes. Kazdin and Kopel (1975) note that collecting
baselines across different individuals and situations contributes to the validity of
inferences drawn between the intervention and changes in behaviour due to the
fact that these cases are likely to be highly independent therefore strengthening
the conclusion that the intervention is having an impact despite generalised

changes outside the research design.

Within this research study, ten participants were initially included. The rate of
PT sessions was calculated as the average number of sessions conducted per
week. Below three consistent sessions a week is considered as insufficient
frequency from which to draw valid conclusions about the impact of PT
(Raybould, personal email, 2014, see Appendix 35). To promote validity in the
conclusions drawn from this study, the researcher considered that for pupils
who did not receive this number of sessions, the PT would not have had
adequate time to make any impact on pupil progress or motivation, thereby
invalidating the analysis of their single-case data. This exclusion criteria was
applied to participants, and Pupil A, B, C and D were determined to have

received adequate input as outlined in the table below.

Table 5.3 Rate of Precision Teaching sessions for pupils within the research project.

Pupil No. of sessions No. of Rate of PT
completed intervention sessions per
weeks available | week (no.of

sessions/no. of
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PT weeks

Pupil A 29 8 3.6
Pupil B 29 8 3.6
Pupil C 28 8 3.5
Pupil D 20 5 4

Pupil F 12 5 24
Pupil G 13 6 2.1
Pupil E 18 7 25
Pupil H 13 5 2.6
Pupil | 16 7 2.2
Pupil J 10 6 1.6

The variation in the number of PT sessions received by participants is argued
by the researcher to severely compromise the conclusions regarding overall
group comparisons of change between baseline and intervention phases. This
comparison was therefore not completed. However the baseline phases of all
participants were analysed for stability as a key factor of multiple baseline
designs is establishing a pattern of stable baselines (Hawkins, Sanson-Fisher,
Shakeshaft 'Y (VWH *UHHQ

The purpose of completing a multiple baseline analysis in this paper therefore
was to promote the validity and reliability of the intervention data through
comparison of the stability of baselines over different time periods. The
staggered times the interventions were introduced to participants (see Appendix
37) is proposed to add some strength to conclusions about the effect of time-
related extraneous variables such as history and maturation for intervention
phases of pupils who had received adequate PT ( Pupils A, B, C and D). This
baseline analysis provided the researcher to review any changes in
performance when the intervention was introduced, contrasted with participants
who were still completing their baseline phase. This is particularly helpful when
analysing AB designs as they are vulnerable to history and maturation validity
threats (Barlow, et al., 2009).
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5.6 Research Questions

The data analysis methods described above were applied to the data gathered

to explore the effect of Precision Teaching on aspects of motivation. The

following table reviews the research questions this project set out to investigate

prior to a full description of the data.

Table 5.4 Research questions and analysis methods

Research

guestion

Research

design

Measure

Analysis procedure

Does Precision
Teaching have a
positive effect on
control
attributions of
male pupils
towards literacy
learning

outcomes?

Series of four
single-case

experiments

Multidimensional
Measure of
&KLOGUHQY
Perceptions of
Control (MMCPC,
Connell, 1985)
- Internal
control
- Powerful
others
control
- Unknown

control

Visual analysis of
within and
between phase

data

Numerical analysis

Inter-observer

agreement

Does Precision

Teaching have a

Pre and post

intervention

MALS

Reliable change

analysis of pre and

positive effect on | data. post

academic self- measurements.
efficacy

perception of

literacy learning?

How might PT Post Semi-structured Thematic analysis
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impact motivation
towards literacy

for these pupils?

intervention

data

interview with

individual pupils

using motivation
theories to guide

transcript analysis.

As part of a mixed methods research design, deductive and inductive data were

gathered using quantitative and qualitative data. For the quantitative sub-

questions 1 and 2, the following hypotheses were made:

Experimental hypothesis: The implementation of PT will increase motivation as

observed in increased levels of internal attributions of control, and lower ratings

of powerful others and unknown attributions of control over learning outcomes

as shown in MMCPC ratings. This will also be identified through an increase in

self-efficacy ratings.

Null hypothesis: There will be no change to locus of control attributions or self-

efficacy ratings following introduction of PT.
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5.7 Multiple bas eline analysis

Multiple baselines of nine participants were analysed by three inter-rater judges
for each element measured by the MMCPC (Connell, 1985). The baseline
phases of these single-case designs varied from three to six weeks. All
baselines contained three data points despite data being gathered over longer
time periods for some pupils as outlined in Appendix 37. The researcher
acknowledges that whilst three data points is acceptable for analysis of single-
case designs, further data points would have strengthened conclusions about
baseline stability. The limited number of data points creates some limits to the
conclusions that can be drawn about the stability of the baseline phases.
Examples of stable and unstable baseline patterns were provided to the inter-
raters using examples from Barlow et al. (2009) (see Appendix 33). Inter-rater
reliability was completed (see Appendix 36) to rate stability using the Fleiss
Kappa statistic (Fleiss, 1971) (see Section 5.4.3). In the discussion below, a
baselineiV GHVFULEHG DV DFKLHYLQJ VWDELOLW\ LI LW Z
S6WURQJO\ DIJUHH “ratEefsWKUHH LQWHU

Internal

On examination of the baselines for nine pupils, six single-case designs met the
criteria for baseline stability as judged by three inter-rater judgements (see
Appendix 28). Internal ratings of control were at ceiling level within the baseline
phase for five of these seven participants, with the remaining two participants
producing ratings predominantly above the mid-point range of the scale. Inter-
rater agreement was calculated as 0.669388 indicating moderate to substantial
reliability of agreement between inter-rater judgements. Therefore analysis of
the internal control changes for Pupils A, B and C in the following results
analysis are strengthened by the stability observed for participants who had not

yet received the intervention in this multiple baseline analysis.

Powerful Others

On examination of the baselines for nine pupils, five single-case designs met

the criteria for stability as judged by three inter-rater judgements (see Appendix
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28). There was a broad range of ratings provided by participants, with ceiling
effects present in the baseline data of Pupil A and Pupil G, to floor ratings
produced by Pupil B. Inter-rater agreement was calculated as 0.247212
indicating that fair agreement between inter-rater judgements. Tentative
conclusions can therefore be made regarding the stability of participant
UHVSRQVHV ZLWKLQ WKH PSRZHUIXO RWKHUV FRQWUTF

effect observed in the intervention data for Pupil A, B and C.
Unknown

On examination of the baselines for nine pupils, the baseline phase data for
Pupil A, B and G met the criteria for stability as judged by three inter-rater
judgements (see Appendix 28). The range in baseline values was extensive,
from near ceiling effects in the data of Pupil G and A, to scores below the mid-
point range on the scale for the remaining participants. Inter-rater agreement
was calculated as 0.258824 indicating that judgements between raters were at
a level above that expected by chance and produced fairly reliable judgements
of baseline stability. Unknown control data was observed by inter-raters to
produce six unstable baselines, and therefore stability across the data set for
this element of control could not be confidently assumed. This results in highly
tentative conclusions when analysing intervention effects for unknown control in
the data of Pupils A, B and C.
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5.8 A-B SCED data analysis

Results of the four single case studies are presented in the following section.

5.8.1 Fidelity to PT intervention

An observation of two PT sessions was undertaken for each pupil (A, B, C and
D) by the researcher during the intervention phase (Appendix 13). Teaching
Assistants completing the PT sessions using good teaching techniques which
were motivating for pupils. During the initial observation, staff required some

support to ensure treatment fidelity. These items were:

- Limiting the number of items being used in the teaching,

- Ensuring the words taught were the words used within the probe at the
end of the teaching session,

- Ensuring the area where the session was taking place was quiet and free
of distractions,

- Completing the chart with the pupil,

- Referring specifically to the aim rate and encouraging the pupil to make
effort to beat this score in the next session,

- Teaching non-similar items in a session.

The researcher discussed these items with the staff members and reviewed the
PT principles covered in the training staff had received. These elements were
checked in a subsequent fidelity check on which occasion the elements
discussed were present for Pupils A and C. For pupils B and D further advice

was provided after the second check to support fidelity to the intervention.
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5.9 Pupil A

5.9.1 Context

Pupil A attended the Year 5 class of mainstream primary L at the time of the
research project, aged 9 years 8 months. He had been placed on the School
Action register due to concerns regarding his limited literacy progress. Pupil A
was described by staff as displaying some low-level disruptive behaviours in
lessons such as making noise at inappropriate times during the lesson, talking
to other pupils during individual work, and receiving regular negative behaviour
points during lessons. He was also appearing to be increasingly disengaged,
not completing individual work despite having the pre-requisite skills to do so
and appearing to lack concentration during teaching times. These behaviours
ZHUH DSSDUHQW WR VWDII SDUWLFXODU&&ddniz OLWH
progress levels during Year 5 were in September 2012 Reading (2C) and
Writing (1A), and in September 2013 Reading 2A+ and Writing 2C+. He had not
received support from Local Authority support agencies prior to this project.

5.9.1.1 Delivery of interventio n

Training was provided as described in Section 4.4.2. During the intervention,
Teaching Assistants used high frequency words (HFW) as determined by the
school (My First Years, 2004) which were already being practiced and focussed
on during literacy sessions. They reviewed his HFW knowledge and taught for a
maximum of 10 minutes, with the HFW being included in sessions before lower
frequency words. Words were written on flash cards and the whole list
presented to him within each session. During the intervention phase the
teaching activities were adapted according to the PT guidance where pupil
progress did not increase at an adequate rate (see Appendix 5). During the
intervention phase, teaching was limited to short lists of words and presented
using flash cards but also incorporated into games such as finding an identical
SDLU DQG WLPHG DFWLYLWLHV VXFK DV uplDVW UHD

passage of text.

3XSLO $YV SURJUHVV GXULQJ WKH 37 LQWHUYHQWLRC
Appendix 29) inacc RUGDQFH ZLWK 37 JXLGDQFH 3XSLO $YV ¢
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a consistent pattern over subsequent blocks of words, with correct items
increasing and incorrect items decreasing to the aim rate before a novel block
of words were introduced. Staff experimented with changing the number of
ZRUGV EHLQJ WDXJKW GXH WR 3XSLO $YV GHOD\ LQ U
aim rate. They also adjusted the games being used during the second and fifth
EORFN RI LWHPV WR VXSSRUW 3XSLO $V HQIJ®JHPHC

regularly compared his performance scores competitively with Pupil B.

592 'RHV B3UHFLVLRQ 7HDFKLQJ KDYH DQ HIIHFW RQ 3X

control over learning?

9LVXDO DQDO\WLV ZDV XQGHUWDNHQ RQ WKH JUDSK RI
subscales of powerful others control, unknown control and internal control. The

visual description and numerical analysis to elaborate on the graph elements

are described separately for each control factor. Perceived powerful others

control data can be viewed in Figures 5.1, 5.2, 5.3, 5.4, and 5.5, with numerical

data presented for this control element in Table 5.5. Unknown perception of

control data can be viewed in Figures 5.6, 5.7, 5.8, 5.9 and 5.10, whilst

numerical data is presented in Table 5.6. Internal control data is presented in

Figures 5.13, 5.14, 5.15, 5.16 and 5.17, with numerical data for this control

element included in Table 5.7.
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5.9.2.1 Pupil A perceived powerful others control
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Figure 5.1 Graph to show variation in powerful others ratings of Pupil A.

—— Mean Baseline
—— Mean Interventior

T02°L'LT
T02°L'TT
€T0Z°L'S
102°9°/2
102°9°0C
T0Z'9°ET
€102°9°L°
|0y [ooyos
€T02'5°€
102'G°9T
€T02'S'6
_®  Em0TS
SSINIRRNC
|0J1U0J SIaylo _:tw>>OQ OdOININ

Intervention

Baseline

91

Figure 5.2 Graph to show level change in powerful other ratings of Pupil A.
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Figure 5.4 Graph to show immediacy of effect in powerful others ratings

of Pupil A.
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Table 5.5 Visual and numerical analysis summary for Pupil A: powerful others control

Analysis Visual analysis Numerical measurement
factor description outcome
Level Within this graph (Figure Baseline mean rating: 12.333
5.2), the average rating is Intervention mean rating:
very similar across the 11.875
baseline and intervention Mean change: 11.875-
phase. The plotted average | 12.333=-0.458
line is slightly lower in the Mean shift:-0.037 (3.7%
intervention phase. On decrease)
eyeballing the data, there
are no obvious outliers
which would affect the
representativeness of the
mean calculation
Variability Variation between the data | Variation for Phase A: 0.333
points in the baseline and Variation for Phase B: 0.410
the intervention phase is
small as shown in Figure Standard deviation for Phase
5.1. Through eyeballing the | A: 0.577
data, ratings also seem to Standard deviation for Phase
be clustered relatively B: 0.640
closely around the mean
line.
Immediacy | On review of the three data | Last Phase A data value:12
of effect points in the baseline and First Phase B data value:12
first three data points
(Figure 5.4) in the
intervention phase, there is
very limited difference
between these values.
Overlap Only two data points were Baseline phase improvement

visually analysed to be

rate: 0%
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independent of the other Intervention phase
data points (Figure 5.5). improvement rate: 23%
This is calculated as an 81% | IRD = 23%

overlap between baseline
and intervention phase data
points indicating a limited
change between phase

data.
Trend The predicted trend for the Baseline trend line equation: y
baseline phase indicates a =-0.5x+13.333
decreasing slope gradient Intervention trend line
(Figure 5.3). The equation: y = 0.0727x +12.484

intervention phase data has
level trend line, indicating
minimal change during the

intervention phase.

5.9.2.1.1 Pupil A powerful others control inter  -rater reliability

The baseline was rated as stable with an inter-rater agreement value (k) of
0.25. This indicates that overall agreement of rater judgements to agreement
categories provides fair reliability. However the inter-raters gave neutral
judgements that a change could be observed between phases, with these
ratings providing a moderate level of reliability (k = 0.55). Inter-raters disagreed
that a significant change occurred between the phases of data, with a fair
reliability value corresponding with these judgements (k = 0.307692). Through
inter-rater judgement of visual analysis of the data, the ratings for powerful
others control over learning for Pupil A can therefore be analysed as stable
within the baseline and did not vary markedly from this level during the

intervention.
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5.9.2.2 Pupil A perceived unknown control
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Figure 5.6 Graph to show trend in ratings of unknown control for Pupil A

Figure 5.5 Graph to show level in unknown control ratings of Pupil A.
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Table 5.6 Visual and numerical analysis summary for Pupil A: unknown control

Analysis Visual analysis Numerical measurement

factor description outcome

Level There is a limited change in | Baseline mean rating: 12.666
the overall means between Intervention mean rating: 11.5
the baseline and
intervention phases (Figure | Mean change: 11.5-12.666=-
5.2), although the mean 1.166
rating within the intervention | Mean shift: 0.09 (9% decrease)
phase is slightly lower.

Variability From eyeballing the data, Variance for Phase A: 0.333
there is a higher level of Variance for Phase B: 1.713
variance within the
intervention phase than in Standard deviation for Phase A:
the baseline phase (Figure 0.577
5.3). Data points are closely | Standard deviation for Phase B:
clustered around the mean 1.309
in the baseline phase, but
much less so in the
intervention phase.

Immediacy | The three data points within | Last Phase A data value:13

of effect the baseline phase can be First Phase B data value:12
viewed to be slightly higher
than the first three points in
the intervention phase
(Figure 5.4). However there
is some overlap between
these points.

Overlap Seven data points of a total | Baseline phase improvement

of eleven overlap (63%)

therefore indicating some

rate: 0%

Intervention phase improvement
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change between the
baseline and intervention

phase data (Figure 5.6)

rate:50%
IRD = 50%

Trend

The linear trend line for the
baseline phase is level and
the predicted trend line
continues at this level
(Figure 5.5). The
intervention phase trend line
decreases on a slight

downward gradient.

Baseline phase: y = Ox+12.667
Intervention phase: y = 0.1504x
+12.579

5.9.2.2.1 Pupil A unknown control inter

-rater reliability

Inter-rater judgements strongly agreed that the baseline data points were

stable, with a moderate to substantial reliability agreement value (k =

0.608696). Inter-rater judgements also agreed that there was a change between

the baseline and intervention phases although the inter-rater reliability rating

was slight (k = -0.2), and that this change was significant with a fair level of
reliability to this agreement (k = 0.320755).
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5.9.2.3 Pupil A perceived internal control
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Table 5.7 Visual and numerical analysis summary for Pupil A: internal control

Analysis Visual analysis Numerical measurement

factor description outcome

Level From visual analysis of the Baseline mean rating: 14.667
average ratings as plotted Intervention mean rating:
on the graph (Figure 5.9), 12.875
the ratings are slightly lower | Mean change: - 1.792
in the intervention phase Mean shift: - 0.122 (12%
than in the baseline phase. | decrease)

Variability The variability in data points | Variation for Phase A: 1.333
within the baseline and Variation for Phase B: 1.553
intervention phases is
reviewed to be slightly Standard deviation for Phase A:
increased in the intervention | 1.154
phase (Figure 5.10). Standard deviation for Phase B:

1.246

Immediacy | On comparison of the three | Last Phase A data value:14

of effect data points in the baseline First Phase B data value:14
and first three data points of
the intervention phase
(Figure 5.7), although there
is overlap, the intervention
phase data points are the
same or lower than those in
the baseline. This indicates
a decrease in pupil ratings
immediately as the
intervention is put into place.

Overlap Five of the eleven data Baseline phase improvement

points are overlapping (45
%). Eyeballing this graph
(Figure 5.11) indicates the

intervention phase data

rate: 33%
Intervention phase improvement
rate: 75%
IRD= 42%
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display some decrease in
comparison to the baseline

data.

Trend The linear trend within the Baseline trend line: y = -Ox +
baseline phase appears to 16.6667

decrease very steeply with Intervention trend line: y = -
the intervention trend line at | 0.0727x+13.484

a level and stable slope (see
Figure 5.8).

5.9.2.3.1 Pupil Aiinter nal control inter -rater reliability

Inter rater judgements indicate that the stability of the baseline is not clear with
an inter-rater agreement level calculated as providing fair reliability that
judgements made above the agreement level were not achieved by chance (k =
0.3333). One inter-rater judge indicated that they agreed that the baseline was
stable, with the remaining two judgements indicating neutral views. Inter-rater
judgements indicate a fair level of reliability in their agreement about the change
of the data between the baseline and intervention phases (k = 0.307692), with
three judgements agreeing that a change could be observed. Two inter-raters
gave neutral judgements as to the significance of this change, with one inter-
rater agreeing the change between data phases was significant. These

judgements indicate fair reliability, with a k value of 0.37931.

5.9.3 Summary of MMCPC ratings for Pupil A

Overall the MMCPC ratings produced by Pupil A suggests that Precision
Teaching had no impacton WKLY SXSLOYfV UDWLQJV RI WKH HIIHF
KLV OHDUQLQJ ZLWK 3XSLO $1V SHUFHSWLRQ WKDW S
control over his learning sustained throughout the baseline and intervention
phases. A decrease in the unknown control within the intervention phase could
LQGLFDWH WKDW 3UHFLVLRQ 7HDFKLQJ KDG D SRVLW
locate control over his learning and locate reasons for learning outcomes.

However, internal control also appeared to decrease slightly in the intervention
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phase but remain within high ratings throughout the intervention phase,
potentially indicating a ceiling effect. This decrease in internal control
corresponds to a similar trend in unknown control, however the researcher is
not able to confidently assert there is a relationship between these two factors.
The implication of this for future research will be discussed in the next chapter.
The researcher noted anecdotal feedback during the weekly data gathering and
indicated that Pupil A was becoming familiar with the repeated measures
procedure and did indicate a lack of enthusiasm to complete the measures on
some occasions. The ratings provided by this pupil may therefore not be
UHSUHVHQWDWLYH RI 3XSLO $9V WUXH SHUVSHFWLYH
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5.9.4 Does Precision Teaching have a positive effect on academic self -
perception for Pupil A ?

Myself as a Learner Scale (Burden, 1999)

3XSLO $D¥selhe iderformance in this measure was 85, with a post-
intervention score of 71 as shown in Figure 5.18. This equates to a decrease
between these time points of -14. The RCI value is calculated -18.421. This
value exceeds the significant difference statistic stated within the reliable
change index literature (Speer, 1992), and therefore indicates a significant
change between the pre and post-test scores given by Pupil A. However there
LV D GHFUHDVH RI EHWZHHQ 3XSLO $TV ILUVW DQ
indicate the potential for Precision Teaching to have had a negative impact on
Pupil $fV SHUFHSWLRQ RI KLPVHOI DV D OHDUQHU +RZH
the occasion of taking the second MALS measure, there were a number of
SRVVLEOH FRQIRXQGLQJ YDULDEOHY ZKLFK FRXOG KDY
Pupil A was extremely distracted during this session as he had been removed
from a lesson he enjoyed. He therefore responded extremely quickly to the
guestionnaire items and the researcher was dubious as to how accurately these
UHVSRQVHY UHIOHFWHG WKH SXSLOYfV WUXH IHHOLQJV
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Figure 5.16 Graph to show change in MALS scores for Pupil A
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5.9.5 How might Precision Teaching have impacted motivation towards literacy
for Pupil A?

The full thematic analysis of this interview can be found in Appendix 21.
(I WUDFWV RI WKH GDWD DUH VWDWHG EHORZ WR L
regarding progress made within literacy and perceptions of what contributed to
literacy progress during PT sessions. The theoretical code used to analyse this

data is described in Section 5.4.4.

Attribution theory

Thematic analysis of the interview data for Pupil A appeared to show a number

of internal attributions for learning changes including personal effort and ability.

Pupil A reported that he noticed changes in his literacy skills during the

Precision Teaching sessions. When asked for his views on what caused these

changes, he reported a number of internal attributions. He attributed some

internal ownership and responsibility for his learning, indicating on a number of
occasiRQV DWWULEXWLRQV RI KLV VXFFHVVHV EHLQJ L
SUDFWLFHG WKHP >+):@ DQG WKDW«SUDFWLFHG WKHP
HDV\ FRV DOO \RX QHHGHG WR GR ZDV FRXQW WKHP
number of external factors which he felt contributed to learning changes,
DWWULEXWLQJ ORZHU VFRUHV LQ 37 VHVVLRQV ZLWK
D JRRG VOHHS” DQG DWWULEXWLQJ WKH HQYLURQPH(
S UR JU Hnexiewer: Right, cos being quieter helps you concentrate? A:
<HDK«, GLGQYW JHW SXW RII"

Specifically Pupil A appeared to indicate that teachers had a high level of

control over how much he learned (Interviewer: 32N VR WKH\ GLGQYW GR
to make the changes happen? Who did then?” A: 37 KH WHDFKHUV«’
VSHFLILFDOO\ QRWHG VWDII UHVSRQVHYV DV LPSRUWDC
UHDG KDUG ZRUGY DQG WKH RQHV , ZHUH VWXFEFN RQ
VKRXW RU OLNH«WKH\ MXVW WHOO \RX«JLYH \RX WKU
anG JLYH \RX D FKDQFH WR OLNH VWRS EHLQJ EDG °
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Pupil A indicated unknown attributions for learning changes on a number of
occasions. Pupil A reported increasing instability in his learning progress (3, 1P
JHWWLQJ PRUH«ONoNIYHgdd W heteU(poilited to half way down the

timed probe sheet) DQG ,1G JHW DERXW WZRIiké GtRrQgkttimigQ G W K
here and then to here (pointing to further down the timed test) | indicating that

he acknowledged changes in his literacy skills during his Precision Teaching

sessions, and that his learning was changeable rather than fixed. When linked

ZLWK 3XSLO $1V UHVSRQVHVY RQ HOHPHQWYV RI FRQWUF
Pupil A emphasised the importance of staff to his learning progress regularly
throughout the interview. Input from staff is not controlled by Pupil A and is an

external force, therefore his acknowledgement of this input as a key element to

his progress may indicate a limit to his feelings of internal locus of control over

his learning progress. Pupil A also attributed changes in his learning to the
BUHFLVLRQ 7HDFKLQJ SURJUDPPH EHLQJ LQ SODFH
VHVVLRQV@ OLNH PDGH LW HDVLHU WR UHDG P\ EF
VSHFLILFDOO\ WKH OHDUQLQJ RIlisKhoineH to adtiMitidsxoll Q F\ Z F
the table) helped me with my reading, like reading the words and that, like that

FRPHVY XS DQG WKH\ FRPH XS D ORW LQ P\ ERRNV DQ
These statements indicated a perception that this intervention as an external

resource had supported his learning.

The following data was located within a locus, stability and controllability
attribution matrix as proposed by Weiner (1972). This data is presented here as
these attributions were repeated on a number of occasions GXULQJ 3XSLO &

interview.

Table 5.8 Internal attributions of learning progress during Precision Teaching sessions

controllable uncontrollable

stable «DQG WKHQ , ZzD/
them all right! (longer
term change)

unstable like practiced them /
[HFW] and
WKDW«SUDFWLF
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(temporary effort)

Table 5.9 External attributions of learning progress during Precision Teaching sessions

controllable uncontrollable

stable / They [teaching staff]
GRQYW UHDOO!
VKRXW« SUHGL
external factor)

unstable | must not have had a /
JRRG VOHHS« W
fatigue)

Social learning theory

Pupil A highlighted that he was identifying the words he learned to read in the

Precision Teaching sessions within his wider literacy activities 3«LW >3UHFLVL
7THDFKLQJ VHVVLRQV@ OLNH PDGH LW HDVLHU WR UHD
This indicates that Pupil A had learned skills which he was generalising to
EURDGHU FRQWH[WY DQG UHFRJQLVLQJ WKLVeddSSOLF
P\ ERRNVY DQG DOO WKDW LQ FODVV’ 7KLY LQGLFDW
his expectancy to be able to read these words successfully in wider contexts

than only the Precision Teaching sessions, with a corresponding positive effect

on his locus of SHUFHLYHG FRQWURO RYHU OLWHUDF\ OHDU
,IP JHWWLQJ PRUH ULJKW’

Pupil A identified that Precision Teaching supported his awareness of progress

through the timed test (probe) results and recording this on the Precision

Teaching chart. Pupil A was receiving feedback from the Precision Teaching

P HW K RIGt&fviewer: you knew you were getting faster? A: <HDK” ZKLFK
SURYLGHG UHJXODU UHLQIRUFHPHQW RI KLV OHDUQL
getting them all right! ).

Achievement theory
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Pupil A indicated feelings of positive affect following achievement of higher
scores within Precision Teaching (Inteviewer. 3What did the Precision
Teaching sessions make you feel about what you were learning? "~ A: it made
me feel happy cos like wheQ ,fP ROGHU , FDQ OHDUQ"~ 3XSLO $
skills were important because of their influence on future learning. Pupil A also
reported that he felt literacy skills were important to learn for testing in school
3$QG WKHQ LI , QHHSKWRJGRUDVWRPDW LQ FROOHJH
reading and all that ).

This indicates an external motivating factor, however it also may indicate an
achievement motivation for Pupil A; that he is motivated to learn a skill for the

purpose of achievement. However Pupil A does highlight the limits to his
LQWHUQDO PRWLYDWLRQ WR::FKPSOGHRV HWOL\ WBIK DFO OV B
to but... " Interviewer: 3% XWA 3% XW , GRQIW UHDOO\ OLNH LW’
internal achievement motive may conflict with his internal motivation and
HQMR\PHQW RI OLWHUDF\ DFWLYLWLHV 7KLV KLJKOL
understanding of socially expected goals (doing tests) and his limited internal

value of learning literacy for tests. It is unclear from this interview how external

forces such as staff or family member values regarding the importance of

H[DPV PD\ KDYH LPSDFWHG RQ 3XSLO $YV UHVSRQVH
learning HFW was very positive for him, he felt this was helpful in his wider

reading and therefore had higher utility. The utility he identified of learning HFW

DV WKH\ 3FRPH XS D ORW LQ P\ ERRNV" KLJKOLJKWYV
between his perceived utility of the skill he is learning and his motivation to

apply his attention to literacy activities.
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5.10 Pupil B

5.10.1 Context

Pupil B attended the Year 5 class of L Primary School at the time of the

research project, aged 10 years 3 months. Pupil A was on the School Action

Plus register due to low levels of progress. He had received some support from

LA services to support his numeracy and literacy progress. Pupil B did not

display any challenging behaviour but was becoming increasingly disengaged,

not completing independent work in lessons, copying other students instead of

working out answers independently despite mostly having the pre-requisite

skills to do the task, and requiring staff prompts to complete tasks rather than

initiating engagement. Staff described Pupil B to be a quiet pupil who typically

did not ask for help within class, preferring to get on with a task himself despite

requiring additional adult support. Staff perceived this to be as a result of peer
FRPSDULVRQ DQG 3XSLO %YV GHVLUH QRVdch®wrr.EH KL.
Multi-agency support was not occurring at the time R1 WKLY SURMHFW 3
academic progress during Year 5 was recorded in the school national
curriculum attainment levels as Reading 1B+ Writing 1A+ in September 2012,

and Reading 2C and Writing 2C+ in September 2013.

5.10.1.1 Delivery of intervention

The Precision Teaching (PT) training was delivered as described in Section
4.4.2. Baseline teaching sessions were used to teach Pupil B high frequency
words (HFW) as determined by the school word lists (My First Years, 2004)
which were being used during literacy sessions. TAs completed daily
individualised sessions focussed on unknown words for a maximum of 10
minutes. Words were written on flash cards and the whole list presented to
Pupil B during each session. During the intervention phase the teaching
activities were differentiated according to the PT guidance. The words
introduced in each session as guided by their frequency in literature, with the
higher frequency words being included before lower frequency words. During
the intervention phase, this list was limited to the words being learnt in the

current phase and presented using flash cards but also incorporated into games
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LQ UHVSRQVH WR DQDO\VLV RI 3XSLO %V HQJDJHPHQV

information and training.

3XSLO %YV SURJXEHT \intévetdibrQwas recorded on a chart (see
$SSHQGL] 'XULQJ WKH LQLWLDO DQG VHFRQG E
performance demonstrated a high number of incorrect responses, and a
decreasing trend in the number of correct responses. During the second block
of items, staff reported that Pupil B experienced difficulty with this block of
words and decreasing confidence. Therefore the words in this block were
distributed over future blocks of items, and new engaging games introduced to
promote re-engaJHPHQW IRU 3XSLO % LQ DFFRUGDQFH ZLWK
performance then followed a consistent pattern over subsequent blocks of
words, with correct items increasing and incorrect items decreasing to the aim
rate before a novel block of words were introduced. Staff maintained four words
within each block, theorising that above this number appeared to be more too
challenging for Pupil B. Staff reported that Pupil B requested his probe
assessment score after each session, and was aware of changes in his
progress. Staff also reported that Pupil B consistently discussed competing to
get a better score, and asked questions regularly about how his score

compared with other pupils.

5.10.2 'RHV 3UHFLVLRQ 7HDFKLQJ KDYH DQ HIIHFW RQ 3XSLO ¢

over learning?

9LVXDO DQDO\VLV ZzDV XQGHUWDNHQ RQ WKH JUDSK RI
others control, unknown control and internal control over his learning. The visual

analysis description and numerical analysis to elaborate on the graph elements

are described separately for each control factor. Perceived unknown control

data can be viewed in Figures 5.19, 5.20, 5.21, 5.22 and 5.23, with numerical

data presented for this control element in Table 5.10. Perception of powerful

others control data can be viewed in Figures 5.24, 5.25, 5.26, 5.27, and 5.28,

whilst numerical data is presented in Table 5.11. Internal control data is

presented in Figures 5.29, 5.30, 5.31, 5.32 and 5.33, with numerical data for

this control element included in Table 5.12.
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5.10.2.1 Pupil B perceived unknown control
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Figure 5.17 Graph to show trend in unknown control ratings for Pupil B

Figure 5.18 Graph to show level in the unknown control ratings of Pupil B.
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Figure 5.19 Graph to show variance in unknown control ratings for Pupil B
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Figure 5.20 Graph to show overlap of unknown control ratings for Pupil B Figure 5.21 Graph to show immediacy of effect in unknown control ratings for
Pupil B
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Table 5.10 Visual and numerical analysis summary for Pupil B: unknown control

Analysis Visual analysis Numerical measurement

factor description outcome

Level Through eyeballing the data, | Baseline mean rating: 9.666
there appears to be a small | Intervention mean rating: 8.625
decrease in the average Mean change: - 1.041
unknown control ratings in Mean shift: -0.107
the intervention phase as
compared with those of the
baseline phase.

Variability There is a much higher level | Standard deviation for Phase A:
of spread around the mean | 0.577
in the intervention phase Standard deviation for Phase B:
than in the baseline phase 1.505
as data points are visually
more clustered around the Variation for Phase A: 0.333
mean line in the baseline Variation for Phase B: 2.267
phase.

Immediacy | From visual analysis the Last Phase A data value:9

of effect three baseline points and First Phase B data value:10
the first three data points in
the intervention phase do
not present as largely
different, although the final
data point begins to indicate
a further decreasing trend
as the intervention phase
continues.

Overlap Eight of the eleven data Baseline phase improvement

points overlap (72%), which

indicates a limited amount of

rate: 0%

Intervention phase improvement
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independent data points. All
baseline phase data points
overlap with those in the

intervention phase.

rate:37.5%
IRD = 37.5%

Trend

Both trend lines are
decreasing in gradient. The
trend line appears to show a
slightly decreasing slope
within the intervention
phase. However the
projected trend from the
baseline phase indicates an
increasingly steep decline
as compared to the

intervention phase.

Baseline trend line: y = -
0.5x+10.667

Intervention trend line: y = -
0.2381+10.619

5.10.2.1.1 Pupil B per ceived unknown control inter

-rater reliability

Inter-rater agreement indicated that the baseline was stable with moderate to

substantial reliability of these judgements (k = 0.608696), indicating a good

level of control with which to compare the intervention phase data. Inter-raters

agreed that there had been a change between the baseline and intervention

phase data with a fair level of agreement (k = -0.24138). The significance of this

change was agreed by one judge with neutral judgements from the remaining

two inter-raters. These judgements were calculated to have a slight reliability (k

= 0.068966).
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5.10.2.2 Pupil B perceived powerful others control

Figure 5.23 Graph to show variance in powerful others control ratings for
Pupil B

Figure 5.24 Graph to show level of ratings of powerful others control for Pupil
B.

Figure 5.22 Graph to show trend in ratings of powerful others control for Pupil
B. 115
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Figure 5.25 Graph to show overlap of powerful others control for Pupil B Figure 5.26 Graph to show immediacy of effect in ratings of powerful others

control for Pupil B.
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Table 5.11 Visual and numerical analysis summary for Pupil B: powerful others control

Analysis Visual analysis Numerical measurement
factor description outcome
Level Through eyeballing the data, | Baseline mean rating: 4
the average rating within the | Intervention mean rating: 5
baseline phase is slightly Mean change: 1
lower than the intervention Mean shift: +0.25
phase.
Variability There is a wider spread of Standard deviation for Phase A:
data points in the 0
intervention phase than in Standard deviation for Phase B:
the baseline phase. 1.414
Variation for Phase A: 0
Variation for Phase B: 2
Immediacy | Although the first data point | Last Phase A data value:4
of effect in the intervention phases First Phase B data value:6
differs by +2 from the last
point in the baseline phase,
comparison of the three
baseline points with the first
three intervention points
indicates a limited difference
between these ratings.
Overlap Seven of the eleven data Baseline phase improvement
points overlapped between | rate: 0%
the baseline and Intervention phase improvement
intervention phases (63%) rate:50%
IRD=50%
Trend The trend line of the Baseline phase trend line: y = 4

baseline phase is
completely stable in its

predicted trend. The

Intervention phase trend line: y
= 0.1203x+3.9925
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intervention phase trend line

displays a slight increase in

gradient.

5.10.2.2.1 Pupil B powerful others control inter  -rater reliability

For Pupil B baseline stability within powerful others control was agreed by all
raters with a fair level of agreement between raters (k = 0.25). Inter-rater
judgements unanimously agreed that a change had occurred between data in
the baseline and intervention phase, with a moderate reliability value for this
agreement (k = 0.55). However inter-raters varied in their judgement of the
presence of significant change between the baseline and intervention phase,
with two raters indicating neutral decisions, and one rater indicating agreement
that a significant change was present. The reliability of this inter-rater

agreement was indicated to be fair (k = 0.307692).
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5.10.2.3 Pupil B perceived internal control

Figure 5.29 Graph to show variability in the ratings of internal control for

Pupil B.
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Figure 5.28 Graph to show trend in ratings of internal control for Pupil B



Figure 5.30 Graph to show immediacy of effect for internal control ratings for Figure 5.31 Graph to show overlap in the ratings of internal control for Pupil B.
Pupil B
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Table 5.12 Visual and numerical analysis summary for Pupil B: internal control

Analysis Visual analysis Numerical measurement
factor description outcome
Level High mean level to begin Baseline mean rating: 11
with, maximum score being | Intervention mean rating:
16. Slight decrease in mean | 10.875
during intervention phase Mean change: - 0.125
but not significant shift. Mean shift: -0.011
Variability The data in the baseline Standard deviation for Phase A:
phase displays no variance. |0
There is also very limited Standard deviation for Phase B:
variance in the intervention | 0.991
phase data although this is
visually larger than within Variation for Phase A: 0
the baseline data points. Variation for Phase B: 0.982
Immediacy | Visual comparison of the Last Phase A data value:11
of effect three baseline data points First Phase B data value:11
and the first three data
points in the intervention
phase reveals no variation.
Overlap A high level of overlap is Baseline phase improvement
present in this data set rate: 0%
(81%) with only two Intervention phase improvement
independent data points in rate: 25%
the intervention phase. IRD= 25%
Trend The trend lines for each Baseline phase trend line: y =11

phase are very similar to
each other. The baseline
phase trend line is at a level
gradient of 11 due to the
stability of the baseline data
points. The intervention

phase trend line has a

Intervention phase trend line: y
= 0.0326x+11.148

121




slightly decreased gradient,
however this decrease is

small.

5.10.2.3.1Pupil B internal control inter  -rater reliability

Within the baseline phase of ratings of internal control, inter-rater judgements all
strongly agreed that the baseline data were stable with a fair reliability of this
agreement between inter-raters (k = 0.3333). Two inter-raters reported neutral
statements, with one in agreement regarding the presence of change between
the baseline and intervention phase data. The reliability value for this inter-rater
agreement was (k = 0.307692). Two inter rater judgements disagreed that a
significant change was present between the baseline and intervention data, with
one judge remaining neutral. A fair reliability value was calculated for these

judgements made by inter-raters (k = 0.37931).

5.10.2.4 Summary of MMCPC ratings for Pupil B

From visual and numerical analysis, the mean data appears to indicate a slight
GHFUHDVH LQ 3XSLO %YV SHUFHSWLRQ RI XQNQRZQ F
from what was a high rating of unknown control during the baseline phase.
However this decrease is indicated to be small, with high overlap between
SKDVHV 3XSLO %YV XQNQRZQ FRQWURO UDWLQJ GHFL
week of the intervention phase, before increasing to previously held levels
during the last two weeks of the intervention phase. It is not clear what led to

this increase in unknown control ratings.

:LWKLQ 3XSLO %YV UDWLQJV RI KLV SHUFHSWLRQ RI S
00&3& PHDVXUH WKHUH LV DQ LQFUHDVH LQ 3XSLO %
end of the intervention phase with stable ratings between these periods. The
variation in the ratings in the intervention phase is larger than that of the
baseline phase with these outliers likely to have affected the mean which is
similar to the baseline phase average. The consistency of the intervention as
identified by the researcher through fidelity checks (see Section 5.8.1.1), and

the stable baseline identified by inter-rater judgement (see Section 5.8.2.2.1),
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indicates that there may have been some impact of PT on powerful others

control ratings for Pupil B.

7KHUH LV D VOLJKW GHFUHDVH LQ 3XSLO %MV LQWE
intervention phase, followed by an increased trend in the final weeks of the
intervention. Pupil B began the baseline phase reporting ratings of 11 for
internal control. Although a small increase in variance was present within the
intervention phase, ratings between 8 and 12 were reported by Pupil B and the
DYHUDJH UDWLQJ UHPDLQV VLPLODU WR WKH LQWHUYI
of elements of internal control over learning therefore appear to indicate that the
introduction of PT did not have a significant impact on his feelings of internal

control.

123



5.10.3 Does Precision Teaching have a positive effect on academic self -

perception for Pupil B ?

Myself as a Learner Scale (Burden, 1999)

3XSLO %HageliBdJperformance in this measure was 51, with a post-
intervention score of 68 as shown in Figure 5.34. This equates to an increase
between these time points of 17. The RCI value is calculated as 22.368. The
RCI value of 22.368 calculated for the change between pre and post MALS
values exceeds the significant difference statistic stated within the reliable
change index literature (Speer, 1992), and therefore indicates a significant
change between the pre and post-test scores given by Pupil B. This changes
his performance in the MALS measure from a below average self-efficacy
score, to within the average range of self-efficacy scores that could be

expected.

Staff views were gained following the intervention phase. Staff reported that
Pupil B had improved in his reading and evidenced using words learnt within the
PT teaching sessions within wider reading, specifically his fluency within paired
or group reading. Staff described that Pupil B showed a level of pride in his
increased literacy skills during lessons, and recognised activities he was able to
complete with higher levels of fluency due to his learning within the PT
sessions. Staff reported that although Pupil B initiated completing the PT
sessions and appeared motivated to take part in these, he did not show
noticeable changes in his motivation to complete literacy activities within the

wider mainstream curriculum.
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Figure 5.32 Graph to show changes in MALS score for Pupil B
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5.10.4 How might Precision Teaching have impacted motivation towards literacy
for Pupil B?

The full thematic analysis of this interview can be found in Appendix 22.
Extracts of the dataare VW DWHG EHORZ WR LOOXVWUDWH 3XSLC
progress made within literacy and perceptions of what contributed to literacy
progress during PT sessions. The theoretical code produced to analyse this

data is described in Section 5.4.4.

Attribution theory

Internal attributions indicated that Pupil B took ownership of his learning, with
VWDWHPHQWY VXFK DV 3, ZHUH JHWWLQJ PRUH WKLC
TXLFNHU DQG , ZzDV UHDGLQJ PRUH ZRUGV™ ,Q DGGLW
for personal effort as a pre-FXUVRU IRU OHDUQLQJ FKDQJH 3ZRU
on, and then like keep learning them and learning them until then | could do

em!), which is incorporated within an internal locus of control. Pupil B
highlighted external factors he perceived had impacted learning changes

including staff support (Interviewer: 30k did your teachers do anything to make

those changes happen or to help those changes to happen in your reading? “B:

3LNH KHOSLQJ PH OLNH UHDG WK Li@ddvitést] wh® pidperQW YV R
JRRG«EHFDXVH LWV KHOSLQJ PH OLNH JHW EHWWI}
environmental factors such as the quiet work environment (Interviewer: 3what

was it like working in that area of the classroom? ‘B: 3(UP«ZHOO WKDW ZDV
quiet ELW VR LW ZHUH DOULJKW«<RX FDQ MXVW FRQFHQYV

Pupil B highlighted the difference between some teachers and the teachers he

completed the PT sessions with:

B: 3(UP QRUPDOO\ RWKHU WHDFKHUV WKH\ MXVW WKH
something ZURQJ WKH\ ZRQTW OLNH«WKH\fOO MXVW PDNH
LW«%XW WKH\fUH >37 VWDII@ MXVW OLNH \RX PLVV R
NHHS RQ UHDGLQJ WKH VHQWHQFH RU ZKDWHYHU «

This was allocated to show a stable uncontrollable external perception of control
which Pupil B felt contributed towards his learning progress. Pupil B highlighted
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that he felt encouraged by staff to achieve his learning goals (Interviewer:

What did they [teaching staff] do to help you to read things? If | saw them

helping you to read something, what would | see them doing? "B: Encouraging

PH« pn&RPH RQ \RX FDQ GR LW DQG DOO WKDW’ 3XSL
and controllable aspects which impacted on learning changes. He made a

number of statements regarding personal effort being needed to support

learning change (Interviewer: 3: KDW ZRXOG , VHH \RX GRLQJ RU \R
RU \RXU BOPARUNLQJ KDQUGHHWY Lhow Hiddyod feel you helped

WR PDNH WKRVH FKDQJHV KDS$HO3WIRG\RRUHU B WGLH)I
7TKHUHIRUH 3XSLOYV %YV SHUFHSWLRQ RI HIWHUQDO
progress should be considered alongside his internal attributions about personal

effort.

The following data was located within a locus, stability and controllability
attribution matrix as proposed by Weiner (1972). This data is presented here as
WKHVH DWWULEXWLRQV ZHUH UHSHDWHG RQ D QXPE!

interview.

Table 5.13 Internal attributions of learning progress during PT sessions for Pupil B.

controllable uncontrollable

stable 3ZRUGV WKDW , |/
on, and then like keep
learning them and
learning them until then |
FRXOG GR HP ~
effort)

unstable S3DIPRUH DWWH{(/

(temporary effort)

Table 5.14 External attributions of learning progress during PT sessions for Pupil B.

controllable uncontrollable

stable 3ZHOO WKDW ZD| 31RUPDOO\ R)
ELW VR LW ZHU K teachers, they just,
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WKH\TUH OLNE
teachers you get
something wrong
WKH\ ZRQYW
OLNH«WKH\TO
you wait there until
\RX ILQLVK LW
3 WTV >3UHFL
Teaching] helping me
like get better at
ZRUGVY DQG W

unstable /

Social learning theory

Pupil B highlighted his OHYHO RI FRPSHWHQF\ FKDQJLQJ 3, Z
WKLQJV ULJKW DQG DOO WKDW’ DQG WKDW WKLV VX
OLWHUDF\ UHDGLQJ DQG WHVWYV

3 YH EHHQ OLNH RQ
EHWWHU DQG WKDW’ -aHdificOlty Rith. tGe-h@rdv/helwas @ailnid- W L

EHIRUH WKH\ EHFDPH HDVLHU 3DW ILUVW LW ZDV D E
Pupil B highlighted that he used the chart to identify his progress (Interviewer:

S6R \RX GLG WKH GRWV RQ KHPHDDREYG(BRDXZK WK \WXH
UHDFKHG DQG WKDW« VR LW >FKDUW@ ZRXOG WHOO
GHVFULEHG WKDW KH IHOW 3LQ WKH PLGGOH" ZKHQ LC
OLWHUDF\ OHDUQLQJ VWDWLQJ WKDW OLWHUDF\ VNLO

Achievement theory

Pupil B highlighted the element of competition between himself and peers (B:

8 J/LNH ZH >3XSLO $ % DQG &@ ZHUH KDnehvigdemw KLV OL)

SKDYLQJ D FRQMHDUWWVHHLQJ ZKR FRXOG JibMgtakKkH PRV W
this prompted positive effect. Pupil B also highlighted staff encouragement

3&RPH RQ \RX FDQ GR LW™ DV KHOSIXO IRU KLV UHDG
clear whether this motivated Pupil B to attribute further success to his own

ability, or motivated him to succeed for staff approval. Pupil B appeared to be
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very positive about the PT intervention activities and monitoring processes,
specifically the probe assessments, linking these to being positive because they

led to learning progress;

Interviewer: 32N DOULJKW 6R ZKHQ \RX ZHUH GRLQJ WKH V
GRLQJ WKH WLPHG WHVW"’

B:3,W ZDV SURSHU JRRG«EHFDXVH LWV KHOSLQJ PH Ol
WKDW”’

Pupil B reported no negative affect regarding the PT sessions. He reported

positive affect following an increase in learning progress (Interviewer: What did

that [Precision teaching session] make you feel like? B: (UP««KDSS\
However Pupil B described that this may not have been transferred to his wider

attitude towards literacy (Interviewer: 3'LG \RX QRWLFH DQ\ FKDQJHYV
ZHUH IHHOLQJ DERXW UHDGLQJERUY-XDW WKW XDWHVKH

Pupil B described his perception of the difference between skills learned for
tests, and skills learned within PT to help improve his skills, stating that the
ODWWHU UHDVRQ ZDV 3JRRG’

B: 3,Q WKHYVH pdgitiigHtaV RT words and probe sheets in front of him)
WKH\fUH MXVW OLNH ZRUGY DQG WKH\fUH OLNH WKH\
for your learning and that b XW OLNH«>SD X¥oHRDWTNKHHY EXW WKH)\
WKH\ GRQYW JR LQWR OLNH RXU WKLQJ\V IRU RXU OHY
PH DQG WKDW«”~

$OWKRXJIK 3XSLO % GHVFULEHG WKH QHHG WR 3JHW D
the importance of literacy skiOOV IRU KLV IXWXUH 36R , FDQ GR V
P\ OLIH" ZKLFK LQGLFDWHG D SRVVLEOH PRWLYDWLQ
ZHUH VRPH GLVFUHSDQFLHV QRWHG LQ 3XSLO %MV UH'
response about the importance of literacy (, Q WHU Y LtdiZyeWB, $¥s being

good at reading or at literacy, is that an important thing to you or not so

LPSRUWDO®OWP QRW ERWKHUHG PH’ EXW WKHQ OLQNL
increase in achievement or success in literacy (Interviewer: 3: Kat did that

>VXFFHVV LQ 3UHFLVLRQ WHDFKLQJ VHVVIRQ@ P
S(UP««KDSS\"’ KHQ GHVFULELQJ WKH LPSRUWDQFH R
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3XSLO % DVVRFLDWHG WKLV ZLWK EHLQJ 3D ELW LPSR
to promote good performances within tests. Negative affect was described by
Pupil B when he was discussing doing spelling tests in literacy. However Pupil

B reported positive affect following learning progress which he linked to being a
result of PT.
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5.11 Pupil C

5.11.1 Context

Pupil C attended the Year 5 class of mainstream primary L at the time of the
research project, age 10 years 0 months. He had been placed on the School
Action Plus register regarding limited progress in literacy with an emphasis on
handwriting. Occupational Therapy had advised school on fine motor control
support for Pupil C, and LA learning support was in place to promote academic
progress. Although Pupil C did not display challenging behaviour in class, he
appeared to become distracted and disengaged, frequently looking around the
classroom and out of the window, looking towards sources of noise in the
classroom rather than listening to the teacher, and not completing independent
ZRUN ZLWKRXW VWDII SURPSWYV DSSUR[LPDWHO\ HYHU
across Year 5 was recorded in the national curriculum levels were Reading 2C
and Writing 1A+ in September 2012, and Reading 3B and Writing 2B+ in
September 2013. Staff described Pupil C as being extremely motivated by staff
praise, and as being willing to try any activities presented to him by staff.

However independent motivation was low.

5.11.1.1 Delivery of intervention

The Precision Teaching (PT) training was delivered as described in Section
4.4.2. Pupil C used the New Nelson Handwriting programme (Smith and Inglis,
1984) used by the school. Pupil C moved through the cursive writing steps as
guided by the programme. During the baseline teaching sessions he used
handwriting sheets and activities focussed on handwriting repetition. During the
intervention phase these actvLWLHY ZHUH GLIIHUHQWLDWHG DV 3X
not increasing at an adequate rate as advised by the PT guidance. These
changes incorporated varying activities and games to incorporate words using

letter joins, and competitive games with staff.

3XSLO &MV SURJUHVV GXULQJ WKH 37 LQWHUYHQWLR
$SSHQGL][ 3XSLO &YV DLP UDWH ZDV UHGXFHG GX
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mode (writing) therefore requiring longer to produce items in the probe
assessment. This also reflected his difficulties in fine motor control and
therefore the aim rate was reviewed regularly during the intervention phase to
ensure it was at the optimum rate for his ability. Performance followed a
consistent pattern over subsequent blocks of words, with correct items
increasing to the aim rate and incorrect items decreasing. On occasions, Pupil
C did not reach the minimum number of incorrect answers. In response to this
VWDIIl DGDSWHG WKH WHDFKLQJ LWHPVY DQG PHWKRGV
learning. Staff also varied the items between teaching digraphs, and teaching
whole words containing these digraphs in an attempt to teach pre-requisite skills

before higher level skills (see Appendix 4).

5112 'RHV 3UHFLVLRQ 7HDFKLQJ KDYH DQ HIIHFW RQ 3X

control over learning?

9LVXDO DQDO\VLV ZDV XQGHUWDNHQ WR UHYLHZ WKH
MMCPC ratings. The visual analysis description and numerical analysis to
elaborate on the graph elements are described separately for each control
factor. Perceived unknown control data can be viewed in Figures 5.35, 5.36,
5.37, 5.38 and 5.39, with numerical data presented for this control element in
Table 5.15. Perception of powerful others control data can be viewed in Figures
5.40, 5.41, 5.42, 5.43 and 5.44, whilst numerical data is presented in Table
5.16. Internal control data is presented in Figures 5.45, 5.46, 5.47, 5.48, and

5.49, with numerical data for this control element included in Table 5.17.
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5.11.2.1

Pupil C perceived unknown control

Figure 5.34 Graph to show variability in the unknown control ratings of Pupil C.
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Figure 5.33 Graph to show trend in ratings of powerful others control for Pupil C.

Figure 5.35 Graph to show level of unknown control ratings for Pupil C.
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Figure 5.36 Graph to show overlap of unknown control ratings for Pupil C Figure 5.37 Graph to show immediacy of effect for ratings of powerful others
control for Pupil C.
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Table 5.15 Visual and numerical analysis summary for Pupil C: unknown control

Analysis Visual analysis description Numerical measurement
factor outcome
Level Within the graph the plotted Baseline mean rating: 7.666
average data indicate a small | Intervention mean rating:
increase in the mean during 9.375
Phase B. However this Mean change: +1.709
increase appears to be Mean shift: 0.222
slightly decreased and does
not represent a large average
change.
Variability On eyeballing the data, the Standard deviation for Phase
spread of data around the A: 1.154
mean appear to be larger Standard deviation for Phase
within the intervention phase | B: 1.846
than the baseline phase.
Variation for Phase A: 1.333
Variation for Phase B: 3.410
Immediacy | The first data point in the Last Phase A data value:9
of effect intervention phase is identical | First Phase B data value:9
to the last point in the
baseline phase. However
comparison of the three
baseline data points and the
first three data points in the
intervention phase reveal
wider variation, with the
intervention data points
indicating two increased
ratings of unknown control.
Overlap There is a medium level of Baseline phase improvement

overlap between the data

points, with six data points

rate: 0%

Intervention phase
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(54%) overlapping others in improvement rate: 50%
the data set across the IRD: 50%
baseline and intervention

phases.

Trend The intervention trend as Baseline phase trend line: y =
seen on the graph is stable, -0.0025x+9.396

whilst the baseline trend Intervention phase trend line:
shows an increasing steep y = 0x+5.6667
gradient.

5.11.2.1.1 Pupil C unknown control inter  -rater reliability

Inter-rater judgements varied in their confidence of stability of the baseline data,
with two raters agreeing the data were stable, but one rater stating a neutral
judgement. However the agreement level for these judgements was calculated
to provide moderate reliability (k = 0.608696). Inter-rater judgements indicated a
change between baseline and intervention phases with a fair reliability value (k
= -0.2). However a significant change was not indicated, with two raters
choosing neutral agreement, and one rater disagreeing that the difference was
significant. The inter-rater judgement agreement was calculated to have a slight
reliability level (k = 0.068966).
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5.11.2.2 Pupil C perceived powerful others control
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Figure 5.40 Graph to show variability in powerful others control ratings for Pupil
C.
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Figure 5.39 Graph to show trend in ratings of powerful others control for Pupil C. 137



16 Baseline Intervention
= 1 |
g 14 i
242" |
5 40 - !
£ 38 | A
8 5 . !
Q84 |
S !
= 2 i
= 0 | : _
SEZ88888¢88¢8
SRIIQI3TRIIQKSR
6 Wwww e 6o oo NNN
) 0 S @ .
NOSEE~ORRNY DN
Date
Figure 5.42 Graph to show immediacy of effect for ratings of powerful others Figure 5.41 Graph to show overlap for ratings of powerful others control for Pupil
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Table 5.16 Visual and numerical analysis summary for Pupil C: powerful others control

Analysis Visual analysis Numerical measurement
factor description outcome
Level Through eyeballing the data | Baseline mean rating:7.666
there is a minimal increase Intervention mean rating: 7.75
change between the mean Mean change:-0.084
in baseline and intervention | Mean shift: -0.010
mean rating.
Variability Variance within the Standard deviation for Phase A:
intervention phase appears | 1.154
to be much larger than Standard deviation for Phase B:
within the baseline phase 1.669
data. The spread of data
points around the mean in Variation for Phase A: 1.333
the intervention phase is Variation for Phase B: 2.785
broad with a changing
increase and decrease in
scores throughout.
Immediacy | A decrease change of -2 Last Phase A data value:9
of effect was indicated in the first First Phase B data value:7
data point of the intervention
phase. On review of the
three baseline data points
and the initial three data
points of the intervention
phase, there is a large
degree of overlap with a
slight increase in the third
data point of the intervention
phase.
Overlap There are a number of non- | Baseline phase improvement

overlapping data points

within the intervention

rate: 0%

Intervention phase improvement
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phase, some of these are rate: 12.5%
higher and some lower than | IRD= 12.5%
the baseline phase data
points. This echoes the
wider spread of data in the
intervention phase than the
baseline phase.

Trend The baseline trend appears | Baseline phase trend line:y =
to show an increasing and X+5.6667

steep gradient, whilst the Intervention phase trend line: y
intervention gradient = 0.0351x+7.4561

remains stable.

5.11.2.2.1 Pupil C powerful others control inter  -rater reliability

Two inter-rater judgments agreed that the baseline data indicated a stable
trend, with one inter-rater providing a neutral judgement regarding baseline
stability. Agreement between these judgements was calculated to provide fair
reliability (k = 0.25). Two inter-raters stated their agreement that there was an
observable change between baseline and intervention data, with one judge
providing a neutral judgement. These ratings were calculated to have a
moderate level of inter-rater agreement reliability (k = 0.55). Two inter-rater
judgements gave neutral agreement that a significant change was observed
between the baseline and intervention phases. However one inter-rater agreed
that this change was significant for this element of control. These judgements
were calculated to provide a fair inter-rater agreement reliability value (k =
0.307692).
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5.11.2.3 Pupil C perceived internal control

Figure 5.43 Graph to show variance in ratings of internal control for Pupil C.

Figure 5.45 Graph to show level of internal control ratings for Pupil C.

Figure 5.44 Graph to show trend of internal control ratings for Pupil C. 141



Figure 5.47 Graph to show overlap of internal control ratings for Pupil C. Figure 5.46 Graph to show immediacy of effect for internal control ratings for
Pupil C.
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Table 5.17 Visual and numerical analysis summary for Pupil C: internal control

Analysis

factor

Visual analysis

description

Numerical measurement

outcome

Level

Within the average rating
data plotted in the graph, a
limited change in the mean
of the baseline and
intervention phases is
observed. However the
ratings provided by Pupil C
identify a high rating of
internal control indicating a
ceiling effect. This rating
pattern fluctuates only
slightly throughout the
intervention phase
producing a slightly lower
mean. However this remains
close to the maximum rating
available for this control

element.

Baseline mean rating:15.333
Intervention mean rating: 14.25
Mean change:-1.08

Mean shift: -0.07

Variability

There is less variance of the
data evident in the baseline
phase than the intervention
phase. However visual
analysis of this data
LQGLFDWHY WKDW
ratings of internal control
fluctuate by a maximum of
three rating scale points
throughout the baseline and

intervention phases.

Standard deviation for Phase A:
1.154
Standard deviation for Phase B:
0.886

Variation for Phase A: 1.333
Variation for Phase B: 0.785

Immediacy

The three data points in the

Last Phase A data value:16
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of effect baseline and initial three First Phase B data value:15
data points in the
intervention phase fully
overlap therefore indicating
no evidence of an
immediate effect of
Precision Teaching on the
perception of internal control

over learning for Pupil C.

Overlap Data points in both the Baseline phase improvement
baseline and intervention rate: 0%

phases overlap fully with the | Intervention phase improvement
exception of one rate: 12.5%

intervention phase data IRD = 12.5%

point (overlap of 90.9%).

Trend Through eyeballing the data, | Baseline trend line: y = x+13.333
the intervention linear trend | Intervention trend line: y =

line indicates an increasing | 0.0251x+14.04

trend with a relatively steep
gradient. In comparison to

this, the intervention phase

trend line remains stable.

5.11.2.3.1  Pupil C internal control inter -rater reliability

Two inter-rater judgements indicated that the baseline data was stable, with one
judge providing a neutral judgement. These ratings were calculated to provide a
fair agreement reliability value (k = 0.3333). However, inter-rater judgements
indicated neutrality or disagreement that a change was present between
baseline and intervention data. These agreements were calculated to have a
fair agreement level (k = 0.307692). It therefore followed that a significant
change between data phases was also not agreed within inter-rater

judgements, with this producing a fair agreement reliability value (k = 0.37931).
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5.11.2.4 Summary of MMCPC rating results

Within perception of powerful RWKHUV FRQWURO 3XSLO &YV PHDC
baseline and intervention phases are similar. Inter-rater judgement agreed that
although a change is present between phase data, this change is not
significant. This reflects the increased variance present in the intervention

phase; the conclusions that can be drawn from this data are therefore unclear.

Pupil C rated his initial perception of unknown control within the baseline phase
at a medium level, with a mean of 7.6. However variance across the
intervention phase data is increased. This variation indicates some change in
responses during the intervention phase, which could be attributed to the
introduction of PT. The trend line within the intervention phase remains stable,
however it is steadily increasing in the baseline phase. This could indicate that
the intervention phase inhibited the upward gradient of this trend and produced
a more stable set of ratings. However the baseline trend is based on three data
points and therefore the validity of this predicted trend could be questioned. PT
may have some impact on unknown control for this pupil but this was not
indicated to be a significant increase or decrease change. The pattern of
responses for unknown and powerful others control are similar across the data

set.

3XSLO &MV LOWHUQDO FRQWURO UDWLQJV DSSHDUHG
level between the baseline and intervention phases. Ratings begin at a high

level and there are small variance and standard deviation calculations for both

phases. The high level of overlap (90.9%) indicates a non-change between

baseline and intervention phases as reflected in inter-rater judgements. It could

be inferred that the perception of internal control was not impacted by the
implementat LRQ RI 37 +RZHYHU 3XSLO &V UDWLQJV ZHUH
WKH EDVHOLQH SKDVH DQG WKHUHIRUH PD\ QRW EH |

views.
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5.11.3 Does Precision Teaching have a positive effect on academic self -

perception for Pupil C?

Myself as a Learner (Burden, 1999)

Pupil C produced a pre-test score or 83 and post- test score of 76, with a
decrease difference between Time 1 and Time 2 of -7. The RCI score of -9.21
indicates that this decrease change between these time points is significant.
The RCI score calculated for the change between pre and post MALS values
exceeds the significant difference statistic stated within the reliable change
index literature (Speer, 1992). Although a decreased MALS score is evident
(see Figure 5.50), both of these scores remain within the range of scores
specified by the MALS measure to indicate a positive level of self-efficacy

towards learning.

Staff views were gained following the intervention phase. Staff reported that
Pupil C initially found it difficult to achieve the aim rate during the PT sessions,
and that this had to be lowered to reflect the difficulty he was having. Staff did
QRW GHVFULEH D OHVVHQLQJ LQ 3XSLO &MV HQJDJHP
reluctance to take part in the writing activities which may have been associated
with a decrease in his feelings of confidence and self-efficacy towards his
literacy learning. Staff reported that Pupil C initiated verbal feedback to them
that he enjoyed writing during the sessions and that he felt he was making
improvements. Staff reported that Pupil C was extremely motivated by staff
praise and recognition of achievement. They also described that Pupil C
continued to require prompts in wider literacy and curriculum lessons, and did

not noticeably change his initiation of task completion during this time.
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Figure 5.48 Graph to show change in MALS score for Pupil C

5.11.4 How might Precision Teaching have impacted motivation towards literacy
for Pupil C?

Views were obtained during an interview between Pupil C and the researcher.
The full thematic analysis of this can be found in Appendix 23, theoretical code

produced to analyse the data is described in Section 5.4.4.

Attribution theory

3XSLO &TV Uindica&I@arnte Yerception of internal attributions regarding
VXFFHVV 3, JRW D ELW TXLFNHU«DQG D ELW QHDWHU"
FDXVH RI ODFN RI SURJUHVYV 3RKPUinkeH td thork shieét]). P XG G O |
Pupil C appeared to locate some causes of learning changes externally,

describing staff as supporting his learning through the PT resources

C:3:HOO O0OUV + GLG WKLV WR PDNH P\ KDQGZULWLQJ TX
Interviewer: 3$QG ZKDW LV WKLV ZKDW GLG WKH\ GR"’
C: 3: H O ndicates timed test probe sheets @ °

Pupil C did not report any internal elements which could be defined as

uncontrollable, instead indicating an understanding of learning outcomes
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resulting from controllable factors such as individual effort and practice

(Interviewer: 3So when you did practice at home, or when you were doing your
handwriting in school, why did youdo it? 'C: 3: HOO VR WKDW P\ KDQGZUL
EHWW.HUH ZURWH VWRULHV«SUDFWLFHG ZKHQ , UHDG I
indicates that learning can change; Pupil C identified his changing learning

progress consistently within this interview (C: ¥Well it looks more neater than

WKH RWKHUV«ZKDWYfV LQ WKH E(Rdmtihy tddf&emviorkUH D QG
sheets) «xDQG WKHUH«ZHOO WKHUH Lt tidisw ot BwodlewW WO H EL
OLQH GRQH™ WKHUHE\ LQGLFDWLQJ WKH SHUFHSWLRC

changed during the PT sessions.

The following interview data was located within a locus, stability and
controllability attribution matrix as proposed by Weiner (1972). Statements
presented here are attributions that were repeated on a number of occasions
GXULQJ 3XSLO &YV LQWHUYLHZ

Table 5.18 Internal attributions of learning progress during Precision Teaching sessions
for Pupil C

controllable uncontrollable

stable { still do need to work on | /
my handwriting (longer

term effort)

unstable Well it looks more /
neater than the
RWKHUV«ZKDW{
books and there and
there (pointing to

different work

sheets) «xDQG WKHU
there it gets a little bit
done, but there | got a
whole line done “(change
in learning ability linked

to effort)

148



Table 5.19 External attributions of learning progress during Precision Teaching

sessions for Pupil C.

controllable uncontrollable

stable T here were these first they [staff]
(pointed at worksheets) | showed me what to
working on my write “(external support
handwriting “(repeated for learning)
predictable skills

practice)

unstable / Interviewer: ©Ok what
was it like when there
were other teachers
there working at the
same time?”

Pupil C: Get
distracted a bit
(unpredictable

environmental factor)

Social learning theory

Pupil C indicated some external social motivators such as teacher expectations
(Interviewer: 3ZK\ LV LW >OLWHICDF8 R R.\PARR {miNMKBoGy WHat
1P VD\LQJ" DQG ZLGHU VHAKRR@UHTXLURRHAWVQR PD
what would happen? 'C: 3 HOO ,1G JR GRZQ«”~ 3XSLO & DOVR LC

examples of awareness of failure and the social consequences of this;

C: Do you feel like being good at your handwriting or literacy generally is
important?

C: Yeah!

Interviewer: Why, why is it important?

C. 6R P\ WHDFKHU ZLOO NQRZ ZKDW ,fP VD\LQJ
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Interviewer, 6 R WKDW WKH WHDFKHU ZLOO NQRZ ZKDW \RXT{
important, how come?

C. :HOO EHFDXVH LI WKH WHDFKHU GRHVQYW NQRZ ZKD\)
NQRZ ZKDW P SXWWLQJ DQG OLNH LI VKH OLNH LQ C
examand ,YYH JRW WR ZULWH LW GRZQ DQG VKH GRQYW N
QRW QHDW ,Y00 JHW GRQH ,Y00 MXVW JHW QR PDUNYV

Pupil C indicated that he felt it was important to get as good a mark as his peers
indicating a degree of social comparison. However further exploration of this
element of the interview indicated that in addition to social comparison, there

may be a social focus for Pupil C to achieve literacy goals:

Interviewer: And why is it important for you to get a good mark? *
C: ®HOO F R\gotthe Skl marks as my friend and then we go to the
VDPH VHFRQGDU\ VFKRRO DV PH WKHQ , PLJKW EH LQ

Achievement theory

Pupil C reported that he observed changes in his learning through looking at his
PT chart, linking these changes to positive affect;

Interviewer: 3ZKDW GLG LW IHHO OLNH ZKHQ \RX ZHUH GRLC
were doing you handwriting and you saw at the end that your green line was

JRLQJ XS"’

C:3HOO LW PDNHV PH IHHO JRRG °

Interviewer: 30PP ZK\ GLGBNIHW®X IHHO JRRG"’

C.:.*%HFDXVH LW VKRZHG WKDW P\ KDQGZULWLQJTV JHW

Pupil C indicated that challenge was present within the PT sessions

(Interviewer: 3<HDK ZKDW ZDV LW OLNH OHDUQLQJ QHZ OHYV
those letters even neater? WKDW ZDV WEKDMWUQDNEHLW KDUGHU” +R
KH OLQNHG FKDOOHQJH ZLWK SRVLWUMétviehndrHFW GHVF
3%« DQG ZK\ ZDV WKDW IXQ WR: S®BFIZXWH VKN ZHUH WKL!
VRPH GLIILFXOW ZRUGV«DQG VBKH&ZRQMW JLYH PH DQ\ |

Pupil C then linked positive feelings with making progress (,QWHU Y LWaH U 3
PDGH LW NLQG RI IXQ FRPLQXDEFHW®OVEB RKDXZ/ I W\RWRI X
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KRZ WR MRLQ LW DQG WKHQ \RX WU\ WR PDNH LW QHD
would have IHOW ERUHG LI FKDOOHQJH KDG QRW EHHQ SUH
LW ZHUH HDV\ LW ZRXOG KDYH EHHQ ERULQJ’ 3XSLO ¢
GULYHU IRUDFKLHYHPHQW VWDWLQJ LW PDNHV PH IH
P\VHOI" 1HJDWLY Hsdibédby\Wupl ' Whénthe was discussing

GRLQJ VSHOOLQJ WHVWYV LQ OLWHUDF\ ZKLFK ZDV FRQ
he described whilst completing assessment during PT. Pupil C indicated a drive

to achieve and a link between positive affect and achievement. The interview

data suggests elements of internal (i.e. feeling proud) and external (teacher

expectations) affecting his motivation towards literacy.
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5.12 Pupil D

5.12.1 Context

Pupil D attended Year 6 in mainstream primary S at the time of the research
project, aged 11 years and 0 months. He had been placed on the School Action
Plus register regarding low levels of progress in literacy despite additional
interventions throughout school. He had received previous LA learning support.
Pupil D was receiving assessment for a diagnosis of dyslexia and as such used
additional dyslexia aids in school. Staff stated that Pupil D found literacy
extremely difficult and appeared to display low self-esteem and low motivation
in this subject as indicated by not initiating giving answers to the class in
literacy, under-confidence when reading in groups, and not asking for help
when he experienced difficulties. Staff reported that Pupil D was quick to notice
his difficulties and was slow to engage in activities he perceived would be
GLIILFXOW 3XSLO 'fV OLWHUDF\ SURJUHVYVY OHYHOV G

SHDGLQJ & :ULWLQJ & ,Q -XO\ 3XSLO 'V DFDGHF
4, Writing 3A.
5.12.1.1 Delivery of intervention

Pupil D completed a computer based phonics programme (Big Cat, Collins
Education) during the baseline phase. This phonics programme was completed
for 15 minutes on four occasions each week, with staff also supporting him in 1-
1 sessions with blending and segmenting the sounds in the programme on a
number of occasions per week. As such baseline measures were taken whilst
Pupil D was receiving the phonics based programme. However during the third
week of the baseline phase (w/b 16.5.2013), staff discussed the possibility of
changing the focus of the sessions WR +): 7KLV ZDV DV D UHVXOW
low spelling performance on his SATS papers, and staff feedback that Pupil D
was resistant to doing further work on phonics skills and preference to work on
spellings. The focus of sessions thus changed to HFW. Pupil D completed one
week of baseline whilst completing sessions on HFW spelling before the
intervention phase began. In addition Pupil D ceased to take part in the Big Cat

phonics programme for this week of baseline.
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3XSLO 'V SURJUHVV G X UritighJwas/ ketbrdd obh @ \Wwhdrt) (6t
$SSHQGL] 3XSLO 'fV SHUIRUPDQFH IROORZHG D
subsequent blocks of words, with correct items increasing and incorrect items
decreasing to the aim rate before a new block of words were introduced. Pupil
D appeared to find it difficult to eliminate errors and therefore the aim rate was
decreased. This appeared to have a positive effect especially when matched
with including non-similar words in the block of taught items. However Pupil D
then appeared to reach the aim rate quickly during subsequent blocks of words.
This was discussed with the TA to explore increasing the level of challenge for
Pupil D. Pupil D continued to achieve this increased aim rate in a short space of
time which may have indicated less challenge than may have been optimal for
his engagement. The TA also alternated the games being used to support Pupil
'TV HQJDIJHPHQW DQG LQWHUHVW

5.12.1.2 Reliability and validity requirements

7KH FKDQJHV WR 3XSLO 'fV LQWHUY HQ dhicR€@sdbsG W KH
make analysis of any changes between Phase A and Phase B vulnerable to
validity errors such as history. The removal of the BigCat intervention and
introduction of high frequency word spellings were in place for the last week of
the measured baseline phase and therefore not in place long enough to
produce a consistent pattern of motivation before PT was introduced. The
changes occurring whilst the baseline phase was completed decreases the
likelihood that a stable baseline could be reliably gained. One valid data point
within the baseline did not meet the minimum number stipulated by SCED
literature (Kratochwill, et al., 2010). This led the researcher to eliminate the
possibility of using this data as a comparison with the intervention phase data.
Therefore although the graphs are described below, this is a highly tentative
description and any direct effect of PT is not confidently asserted and should be
analysed with utmost caution due to the lack of consistency in the baseline
intervention. As a result description of the mean shift, immediacy of effect and
overlap between data points were removed from the discussion of Pupil D V

numerical data as these are direct baseline-intervention comparisons.
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5122 'RHV 3UHFLVLRQ 7HDFKLQJ KDYH DQ HIIHFW RQ 3XSLO '

over learning?

Graphs are presented below for each control factor individually as measured by
the MMCPC. Tabulated discussion of these factors follows the graphs.
Perceived unknown control data can be viewed in Figures 5.51, 5.52, 5.53, and
5.54, with numerical data presented for this control element in Table 5.20.
Perception of powerful others control data can be viewed in Figures 5.55, 5.56,
5.57, and 5.58, whilst numerical data is presented in Table 5.21. Internal control
data is presented in Figures 5.59, 5.60, 5.61, and 5.62, with numerical data for

this control element included in Table 5.22.
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5.12.2.1 Pupil D perceived unknown control
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Figure 5.52 Graph to show level of unknown control ratings for Pupil D

Figure 5.51 Graph to show overlap in ratings of unknown control for Pupil D
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Figure 5.50 graph to show trend in unknown control ratings for Pupil D
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Table 5.20 Visual and numerical analysis summary for Pupil D: unknown control

Analysis Visual analysis Numerical data

factor description

Level Within the intervention Intervention phase average
phase, the pupil produces rating: 4
ratings of 4 throughout
which is the lowest score
available.

Variability Within the intervention Intervention phase variance:
phase, there is no variation |0
within the data as all Intervention standard
reported scores are at 4. deviation: 0

Trend Within the intervention Intervention phase trend

phase, the trend line
continues at a low stable

level

line:y=4
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5.12.2.2 Pupil D perceived powerful others control
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Figure 5.54 Graph to show overlap in ratings of powerful others for

Pupil D

Figure 5.55 Graph to show level in ratings of powerful others control for Pupil D



Table 5.21 Visual and numerical analysis summary for Pupil D: powerful others control

Analysis Visual analysis Numerical data
factor description
Level Within the intervention Intervention phase average
phase, the mean rating is rating: 4.2
low.
Variability Through eyeballing the data, | Intervention phase variance:
variance within the 0.2
intervention phase is small,
with a difference between Intervention standard
the maximum and minimum | deviation: 0.447
points of two rating points.
Trend On visual analysis of the Intervention phase trend

trend lines on the graph, the
intervention phase trend line
appears to be stable with a
very slight increase in the

slope gradient.

line: y = 0.0541x+3.702
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5.12.2.3 Pupil D perceived internal control
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Figure 5.59 Graph to show variance in ratings of internal control for Pupil D Figure 5.58 Graph to show trend in ratings of internal control for Pupil D
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Figure 5.60 Graph to show overlap in ratings of internal control for Pupil D

Figure 5.57 Graph to show level of ratings of internal control for Pupil D.
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Table 5.22 Visual and numerical analysis summary for Pupil D: internal control

Analysis Visual analysis Numerical data

factor description

Level The intervention average Intervention phase average
rating is extremely high. rating: 15.8
Data points are tightly
packed around the means
rating in this phase.

Variability When eyeballing the data, Intervention phase variance:
the intervention phase 0.2
appears to show a low level
of variance, with all scores Intervention phase standard
being close to or at the deviation: 0.447
highest rating available
within the measure used.

Trend Through visual analysis of Intervention phase trend
the intervention trend line as | line: y = 0.285x+15
represented on the graph,
the intervention phase trend
line remains at a stable high
level throughout.

5.12.2.4 Summary of MMCPC ratings for Pupil D

Pupil D displayed low scores of unknown control within the intervention phase,
with scores decreasing to the lowest score available within the measure. This
indicates that Pupil D did not perceive learning changes to be a product of
unknown elements of control. Pupil D also displayed low ratings of powerful
others control during the intervention phase. This indicates that Pupil D
perceived learning changes were not impacted by the effect of powerful others
within his context. Pupil D appeared to have a high level of internal control as

measured by his ratings in the MMCPC. These ratings remained at a ceiling
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level throughout the intervention phase and deviated only slightly in a
decreased direction during the fourth week of the intervention phase. Within
PXSLO 'fV UDWLQJV RI SRZHUIXO RWKHUV FRQWURO
increase in the fourth week of the intervention phase as contrasted with a
corresponding decrease in internal control ratings. It should be noted that
ceiling effects may have impacted on the responses of Pupil D in internal

ratings of control.

Due to the inconsistency of the baseline intervention, it is difficult to be confident
that PT had any direct impact on these ratings. Highly tentative analysis of the
intervention phase data may indicate that Pupil D appears to have a high
perception of internal control over success and failure outcomes in his learning,
with a perception of unknown and powerful others as having a minimal impact

on his learning outcomes.
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5.12.3 Does Precision Teachi ng have a positive effect on academic self -

perception for Pupil D?

Myself as a Learner Scale (Burden, 1999)

The pre-test score or 63 and the post-test score of 71 reveals a difference of +8
between Time 1 and Time 2 data gathering points as shown in Figure 5.63. The
RCI score of 10.52 indicates a significant change between the pre and post test
VFRUHV IRU 3XSLO 'fV SHUIRUPDQFH LQ WKH 0%$/6 $0O
score within the average range of scores indicated by the measure, the higher
Time 2 score places him more firmly within this average range. This indicates
WKDW 3XSLO 'V Héffiddey ©Qwavdsihis \éairing may have improved
between Time 1 and Time 2, although clinical significance would need to be
identified through analysis of triangulation of quantitative and qualitative data. It
should also be acknowledged that any conclusions regarding PT as a cause of
change between these pre and post test scores should be interpreted with
caution, as control between the baseline and intervention phases was

compromised.
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Figure 5.61 Graph to show changes in MALS score for Pupil D
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The TA working with Pupil D reported that the activities used within PT sessions
had to be carefully tailored to him. Initially, the TA used competitive elements
within activities to promote competition. However Pupil D responded negatively
to this. The TA reported that she perceived Pupil D to become extremely de-
motivated by this as he perceived he would lose any competition as his
opponent was more skilled than him. However the TA stated that timed
DFWLYLWLHY DQG WKH WLPHG SUREH DVVHVVPHQW
engagement and he appeared to enjoy the timed element and competition
against himself. The TA reported that during the PT sessions, Pupil D
appeared to be pleased when he was able to beat his previous score, and was

motivated to beat his target aim rate.

5.12.4 How might Precision Teaching have impacted motivation towards
literacy for Pupil D?

Views were obtained during an interview between Pupil D and the researcher.
The full thematic analysis of this interview can be found in Appendix 24. The

theoretical code produced to analyse this data is described in Section 5.4.4.

Attribution theory

Pupil D appeared to reject broad external attributions for learning changes
relating to staff input (Interviewer: 3Did Mrs Y do something to help those
changes to happen? "‘D: No. “Interviewer: 31 R" 0OUV < GLGQTW GR DQ\W|
make those changes happen? " D: WellsheoUJDQLVHG LW DQG WKDW T\
However he did describe staff behaviour which he perceived supported his

learning:

Interviewer: 3What was Mrs Y like as a teacher? What did she do? ’

D: ¥ RHVQIW.VKRXW

Interviewer: 3..And what did you like aboutthat VKH GLGQfW VKRXW"

D: tearntalot.”

Interviewer: 3:K\ LI D WHDFKHU GRHVQTW VKRXW GR \RX OH|
D: 3% HFDXVH \RX JHW WR FRQFHQWUDWH DQG \RX JHW V
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Pupil D appeared to perceive that this behaviour supported his concentration
and this in turn helped him to learn. A limited number of internal attributions for
learning progress were acknowledged by the pupil within this interview,
although he appeared to link his effort with making progress:

, QWHUY Ldd &hiywould you needto FRQFHQWUDWH RQ \RXU VSHO
D: 37R LPSURYH’

He identified no internal attributions as a cause of the progress he made
(Interviewer: Ok, do you think that you did anything to make those changes

happen with your spelling? D: No). Pupil B also appeared to indicate some
unknown attributions regarding changes in progress (D: Every week we did so
PDQ\ ZRUGVY DQG WKHQ MXVW JRW EHWWHU DW LW’

3XSLO 'V UHVSRQVHV LQ WKH LQWHUYLHZ DSSHDUHG
improved his learning, and that PT had made his learning success feel unstable
(changeable) and controllable (he had control over how his learning was

changing). The following interview data was located within a locus, stability and
controllability attribution matrix as proposed by Weiner (1972). This data is

presented here as these attributions were repeated on a number of occasions

GXULQJ 3XSLO &YV LQWHUYLHZ

Table 5.23 Internal attributions of learning progress during Precision Teaching sessions
for Pupil D

controllable uncontrollable

stable Interviewer: how did you |/
learn that word?

Pupil D: We used it over
and over again.
(personal long term
effort)

unstable Interviewer: If | saw you |/
concentrating, what

would | see you doing?

Pupil: Working

164



(temporary effort)

Table 5.24 External attributions of learning progress during Precision Teaching

sessions for Pupil D.

controllable uncontrollable
stable Interviewer: What about | Every week we did so
the level of difficulty many words and then

staying the same made it | just got better at it
better in those sessions? | (unknown cause of
Pupil D: | made progress | success)

(PT promoted stable
level of challenge)

unstable Interviewer: Ok, could /
anything have made it
more exciting or better,
or less boring?

D: Read better words.

Social learning theory

Pupil D indicated his awareness of the progress he had made in his literacy

skils (D: 3, PDGH SURJUHVV"™ DQG WKDW 37 KDG VXSSRUW
progress (' %when I did spelling tests she (Mrs Y) always used to mark me
workandthHQ , GLGQIW XVHG WR JHW D ORWPDQG WKHQ ,
sessions), WKHQ VKH VDZ D FKDQJH LQ P\ ZRUN"’

Pupil D also identified that these skills had improved within wider activities (D:
SQRZ , FDQ VSHOO ZRUGV LQ P\ SODQ tHdn'his I&viglloF K P D\
expectancy for development of his literacy skills and future success in this

academic area.

Pupil D highlighted comparison with his peers on a number of occasions,
indicating his awareness that his level of achievement was lower than that of his

peers (D: €os when | were with the rest of the class doing my spelling test we
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normally did 30 and the best | did | got 15, and everybody else were getting in
20s ). Pupil D appeared to highlight that his attitude towards learning and
achievement is motivated by producing scores that are within the typical range
of his classmates

D: 3+LJKHVW , HYHU JRW ZDV LQ PLOQXWHV« QR ZL
Interviewer:. 3PPP ZRZ :KDW GLG WKDW PDNH \RX IHHO OLNI
D: 3+DSS\ ’

Interviewer: 3:K\ ZRWBOGW PDNH \RX IHHO KDSS\"’

D: 3& RV , JRW WKH VFRUH ZKDW WKH\ ZHUH GRLQJ LQ FC

Pupil D identified that literacy holds value and is important to learn

(Interviewer: 3$QG LV EHLQJ JRRG DW OLWHMB¥NDLDR'S RAMXWD Q
did not indicate further reasons for this importance despite exploratory

questions around this subject (Interviewer: 3PPP KRZ FROPPFM%HFDXVH
OLWHUDF\ LV SUREDEO\ RQH RI WKH PRVW LPSRUWDQW

Achievement theory

Pupil D appeared to be aware of the need to make progress and use personal

effort to do so (Interviewer: 32N VR ZK\ ZRXOG \RX QHHG WR FRQF
VSHO@ML®IR LPSURYH" ,Q DFFRUGDQFH ZLWK DFKLHYH
theories, Pupil D also stated that he desired a level of challenge (Interviewer:

3W IHOW JRRG ZKHQ \RX FDPH DFURVV D ZRUB \RX GLG
¥eah “Interviewer: Ok, why did it feel good? "D: Because | wanted a
FKDOOHQJH” 3RVLWLYH DIIHFW IRU 3XSLO ' ZzDV OLQN
as others in his class. This social comparison may have acted as a motivating

factor for him but may also have indicated a wish to avoid failure as Pupil D

identified experiencing negative affect due to not achieving the same levels as

peers (Interviewer: 3ZK\ ZRXOG LW IRHEHEDHED QRWQWDN RPHWKLC
3% HFDXVH , Y00 EH EHKLQG DOO WKH WLPH" S$FKLHYHF

drive to avoid negative affect would stimulate learning behaviour.

Despite identifying the difficulty level as too high in class assessments, Pupil D
identified that the level of challenge during PT sessions was not high enough

B: | know quite a lot of the words we were doing, and it got a bit boring after a
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ZKLOH GRLQJ WKH VDPH ZRUGV" ,Q FRQWUDGLFWLRQ
affect due to his success in PT to be linked to repeating words to learn them

(Interviewer: 32N DQG KRZ GLG \RX OBDUK XWKDBNLIR BBHU DC(
RYHU DJDLQ’ $OWKRXJIJK KH H[SUHVVHG IHHOLQJ ERUF
discrepancy was manageable for him as he identified that he was making

progress and this was a motivating goal for him.

When asked what would have improved PT sessions and produced less

negative affect, Pupil D responded that higher levels of challenge were required
(Interviewer: What kind of words would have been better? “D: Harder words

WR VSHOO’ 3XSLO " LGHQWLILHG WKDW 37 VHVVLRQV
spelling confidence, and induced positive affect (Interviewer: 3'L G WHKIH \

session activities) make you feel good, bad,in WKH PLGBGORRG ~

Interviewer: 3&DQ \RX WHOO PH DQ\ PRUMWMERKXOWZRRQILGH
DERXW VSHOOLQJ" 3XSLO 'LQLWLDWHG WDONLQJ DER
during the interview, and referred to the probe and chart process as the method

by which he kept track of progress during the intervention. This indicates that

the PT processes of monitoring progress may have been a factor in supporting

his understanding of learning changes. Pupil D appeared to make some

distinction between different types of achievement, progress in spellings, and

wider application of this for tests and school assessment (Interviewer: 3VR

ZKDW ZDV KHOSIXO DERXW: WO SH & HP\HVWHRQWSHOO DQC
PH WR JHW KLJKHU JUDGHV”’
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5.13 Overall results summary

This section aims to provide a summary of the key findings from the four cases,
and summarise the common features across the cases. Yin (2013) indicated
that within case study designs, similar findings across case studies can be
explored in order to support analysis of general themes. Although not offering a
synthesis of results due to the limitations in generalisation of single-case
designs, the researcher acknowledges the value of exploring trends within
single-case data sets, particularly within the current methodology where case

study designs have been replicated (Barlow, et al., 2009).

5.13.1 Research question 1: Does Precision Teaching have a positive
effect on control attributions of male pupils towards literacy

learning?

All pupils displayed high levels of internal control during the baseline phase.
The ratings of Pupil A were observed to slightly decrease during the intervention
phase, however all others remained high with the researcher querying the
ceiling effects of the measure which may have prevented accurate recording of
this element of control. Within powerful others control the effect of PT is not
evident during the intervention phase of Pupil A, however a change is present
for Pupil B and C with much wider variation in data points within the intervention
phase than within the baseline phase. This is not observed to be a significant
directional change. Unknown control for Pupils A, B and C were observed to be
in the mid-high range of ratings within the baseline phasHV 3XSLO $fV UDV
decreased in the intervention phase, and Pupil B and C displayed large
variation within their unknown control ratings during the intervention phase
mirroring the pattern observed for powerful others control. This may indicate
that PT impacted pupil perceptions of unknown and powerful others control over

their learning.

Although some changes are evident between baseline and intervention phases
for pupil perceptions of control as measured by the MMCPC, these are not
confidently discussed as significant changes as highlighted by the inter-rater
judgements.
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5.13.2 Research question 2: Does Precision Teaching have a positive

effect on self -efficacy?

Pupil A produced a significantly decreased score between the MALS
(Burden,1999) measurement completed pre-baseline and post-intervention.
Pupil C also produced a significant decrease change in performance score
between the pre and post-test MALS measurement. However these scores
remain within the average range of scores which are expected for a child of his
age. Pupil B produced a significantly increased change between pre and post-
test MALS scores. The pre-test score was below the expected range of self-
efficacy scores, with the post-test score within the average range of self-efficacy
scores that could be expected according to the standardised scores. Pupil D
also indicated a significant increase change between the pre and post test
VFRUHV IRU 3XSLO 'fV SHUIRUPDQFH LQ WKH 0\WHOI
Pupil D produced an initial score within the average range of scores indicated
by the measure, the higher Time 2 score places him more firmly within this
average range. Self-efficacy was therefore observed to increase in two of the
four single-case studies. However it should be noted that for Pupil D, this
change cannot be confidently attributed to the implementation of PT due to
inconsistency during the baseline phase. For two pupils this MALS score
decreased between Time 1 and Time 2, indicating that the intervention may

have had a negative impact on self-efficacy.

5.13.3 Research question 3: How might Precision Teaching have impacted

motivation?

A common theme during the interviews was pupils reporting instability within
their learning progress; this equating to improvement changes in their learning
as an outcome of PT. Pupils A, B, C and D perceived that they made progress
during the PT sessions and referenced the monitoring system (chart) as helping
them to keep track of this. Their progress was exemplified in the PT charts for

each pupil and pupils linked making progress to positive affect. Some cases
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identified a noticeable change in the speed and accuracy of their performance
in the skill they had been learning. Pupils also identified increased confidence in
using their skills. Identification of improvement through probe assessment and
charting may be linked to self-efficacy and achievement motivation as well as
adapting internal attributions that success can be gained through their effort in
the sessions. Elements of PT were highlighted as external factors which
contributed to changes in learning. Specifically the probe timed tests were
linked to pupil perceptions of improving literacy skills. Pupils related their
SURJUHVV WR VHVVLRQV DQG VHVVLRQ DFWLYLWLHV

describing the aspect of repetition of skills as being important to their progress.

All pupils described the positive presence of challenge. In particular, Pupil B, C
and D noted that the lack of challenge within an activity would produce negative
feelings such as boredom. Challenge within the activities used and probe
assessments were specified by pupils. Within the interviews, pupils appeared to
highlight this element as an extremely positive part of the sessions, producing
positive affect and enjoyment. Furthermore, Pupils A and B specifically
indicated competition as an extension of the element of challenge. Pupils
reported the presence of a level of competition against their previous scores in
the PT sessions, in addition to Pupil B describing competition between himself
and a fellow pupil.

All pupils described features of the teaching staff as a key element to how much
progress they made in their learning. Specifically pupils described their positive
IHHOLQJV DERXW VWDII ZKR GLGQfW VK&WavelnQG KR.

positive impact on their learning.

Pupils A and C highlighted elements of not understanding what had led to
changes in their learning. This element indicated these pupils did not attribute
learning changes to luck or chance, but appeared to be unable to locate the
factors creating the change. Although all pupils reported high internal control
ratings throughout, there were some differences between pupils in their
reported perceptions of controllability over their learning, with some students
citing uncontrollable external factors as a cause of their success. Pupils

identified the utility of learning their focus skill. Pupil A specifically linked his
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perceived utility of the skill as supporting his motivation to apply effort to
learning. Pupil A highlighted internal attributions for success outcomes and
external attributions for failure outcomes whilst for other pupils this pattern was
not as distinct. Although it cannot be conclusive that PT impacted on these
attributions, PT may have had an impact on this attribution pattern. This
distinction between success and failure outcomes will be reviewed in the

discussion.
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6 Discussion

6.1 Introduction

This chapter discusses the key findings from the four single cases, and
considers the main conclusions with reflection on previous research and
theoretical review in the area of motivation. Research design and methods
chosen for this research study are reviewed, alongside an examination of the
validity and reliability of the results. Concluding sections discuss the
implications for applied educational psychologists, and the areas for future

research highlighted by this study.
6.2 Key findings

6.2.1 Effect of Precision Teaching on locus of control

The MMCPC measure (Connell, 1985) focuses on three dimensions. These are

SWKH GHJUHHV WR ZKLFK FKLOGUHQ VD\ WKDW WKH\

occur (unknown control), that their own attributes bring about these outcomes
LQWHUQDO FRQWURO DQG WKDW RWKHU SHRSOHTV I

(powerful others cont U R (@onhnell, 1985, p. 1019). It was hypothesised that for

pupils who experience difficulties in their literacy learning, the introduction of PT

to promote their literacy skills would have a positive impact on attributions of

control these pupils felt towards their literacy outcomes. It was hypothesised

that increased motivation would take the form of higher levels of internal

attributions over success outcomes, and lower ratings of powerful others and

unknown elements of control over general learning. Loci of control has been

described extensively in prior research and theory (Weiner, 1985) as having an

influence on behaviour and the cognitive intention to act (Azjen, 1991). Locus of
FRQWURO UHIHUV WR LQGLYLGXDOVY LQWHUQDO RU
EHKDYLRXU ®WKWwhioB lgersbhs expect that a reinforcement or an

outcome of their behaviour is contingent on their own behaviour or personal

characteristics versus the degree to which persons expect that the

reinforcement or outcome is a function of chance, luck, or fate, is under the
FRQWURO RI SRZHUIXO RWKHUV RU LV VLPSO\ XQSUF

Individual perception of control is theorised to be a central theme identified
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within this theoretical approach to motivation (Kelley, 1967; Schunk, 1981;
Weiner, 1985).

All four pupils identified mid to high ratings of their perception of internal control
over learning. The limited change between baseline and intervention phase
ratings may indicate that for pupils in this study, the introduction of PT did not
have an effect on internal attributions of control. However from this data set, the
researcher is unable to conclusively label a directional impact of PT on internal
attributions due to the apparent ceiling effects of the MMCPC. In addition the
statements used within the MMCPC measured internal control attributions for
both academic success and failure. This limited the overall analysis of positive
and negative patterns of internal attributions. Jacobsen, Lowery and DuCette
(1986) described that typically developing children state internal attributions
(e.g. ability) as causes of success, but locate causes of failure externally.
Children with learning difficulties attribute success and failure (less successful
outcomes) to external causes more often than children without learning
difficulties (Jacobsen, et al., 1986). Attributions of internal control for success
have been reported by students who produce significant levels of effort in their
work, and who report higher levels of confidence that they will make academic
progress (Banks and Woolfson, 2008). When comparing reported locus of
control attributions (locus, control and stability) of young people with learning
difficulties with academic progress over two years, Kistner, Osbourne and
LeVerrier (1988) found that those who attributed failure to unstable and
controllable attributions were more likely to make academic progress. They
were also more likely to show independent learning behaviours in the
classroom. Causes of failure are rated with higher levels of internal, stable and
global attributions for pupils with lower achievement (Forsterling & Binser,
2002). High levels of internal control in the current study may indicate pupil

perceptions of failure as attributable to internal factors such as their ability.

Limited internal control over success is reviewed as a pre-cursor of learned
helplessness, specifically when pupils perceive failure as due to internal causes
and perceive it as a global experience (Abramson, et al., 1978). Forsterling and
Morgenstern (2002) describe that typically attributions serve the self-concept;

attributions regarding success are linked to abilty much more so than
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attributions made on the occasion of failure in an attempt to protect the self from
damaging the self-concept. Attributing failure to internal factors has been

labelled as a maladaptive attributional style (Abramson, et al., 1978). However
maladaptive attributions have been reversed for depressed participants by

training participants to use evidence of previous successes and failures to
SURGXFH 3UHDOLVWLF DWWULEXWLRQV" ZKHQ DWWU
(Forsterling & Morgenstern, 2002). Altering maladaptive attributional styles may
therefore promote academic achievement (Kistner, Osbourne and LeVerrier,

1988).

Within the current study, unknown control ratings decreased in one case (Pupil
A) and increased in variance during the intervention phases of two cases (Pupil
% DQG & 7KH GHFUHDVH LQ 3XSLO $1V DWWULEXW
indicate that he was more able to locate the cause of his academic successes
or failure (Connell, 1985) following PT implementation. Skinner and Chapman
(1984) distinguish between perception of causality (the relationship between
causes and outcomes) and perception of control (the potential a person feels
they have to affect an outcome). In the discussion surrounding unknown control
this distinction becomes increasingly pertinent, as an individual is required to
understand cause and effect relationships before they are able to perceive their
ability to control an outcome. Furthermore Butler and Orion (1990) reported a
strong association between low achievement in school and pupils reporting that
they were not aware of the causes of changes to their learning (i.e. unknown
control). This study suggested that what distinguished high achievers from low
achievers was not the level of control pupils perceived, but that lower achievers
were unable to understand why the outcome had occurred. Although a
decreasing trend appears to be present during the intervention for Pupil A,
wider variation for Pupils B and C may indicate that the introduction of PT
affected pupil understanding of why outcomes occurred but did not consistently

increase or decrease understanding.

Within powerful others control, the effect of PT is not evident within the
intervention phase of Pupil A, however a change is present for Pupil B and C
with much wider variation in data points within the intervention phase. However

this is not observed to be a significant directional change. Decreasing external

174



control factors and increasing internal control has been identified to have
positive impacts on learning; research indicates that increasing the level of
autonomy within extrinsic motivation programmes (i.e. programmes which
attribute outcomes to participant factors such as effort) has promoted pupils to
be more engaged with learning (Patrick, Skinner, & Connell, 1993), with
increasing autonomy leading to higher attainment (Miserandino, 1996) and
increased teacher ratings of pupil learning behaviours (Harris & Rosenthal,
1985). When reviewing research previously analysed as indicating internal or
external attributions of control, Rotter (1990) found that expectancies of future
success were higher when individuals received re-enforcement based on their
competence rather than chance or experimenter control (Blackman, 1962). This
suggests that a decrease in powerful others control may be beneficial to
learning alongside an increase in internal attributions for success and increased
feelings of self-efficacy over successful outcomes and feelings of self-
competence. The variation of ratings for powerful others control increased for
Pupils B and C could suggest a changing perception of the impact of powerful
others control over leaUQLQJ IRU WKHVH SXSLOV +RZHYHU W
control ratings also remained high, potentially suggesting limited inter-play
between these two factors, or reflective of ceiling effects in the measurement of

control ratings.

6.2.2 Effect of Precision Teaching on self -efficacy

The researcher hypothesised that participants who experienced regular learning
difficulties and indicated low motivation to engage in learning would display low
learning self-efficacy. It was further hypothesised that following implementation
of PT, pupil self-efficacy would increase. An increase in self-efficacy within
research examining PT has been previously described (Downer, 2007; Roberts
and Norwich, 2010). Within the pre and post measurement of self-efficacy
(MALS) (Burden 1999), self-efficacy ratings increased for two of the participants
in this study (Pupils B and D). This indicates that their self-efficacy, as defined
by pupil perception of themselves as a learner and problem solver (Burden,
1999), and confidence that they can successfully perform academic tasks (Bong

& Skaalvik, 2003) increased following the intervention period. However, caution

175



should be taken when analysing the self-efficacy results of Pupil D due to the

inconsistency in his baseline phase.

Bandura (1999) sWDWHYV 3IDLOXUH SURGXFHV KLJK PRWLYD\
mood when people believe they have the efficacy to fulfil difficult performance
VW D Q G (Bah@uva, Pastorelli, Barbaranelli, & Caprara, 1999, p. 259). Burden
(1998) describes significant concurrent validity (p=0.001) between the MMCPC
scale (Connell, 1985) and the MALS measure (Burden, 1999). In this way, self-
efficacy beliefs could be characterised by intrinsic motivation (Harter, 1978) and
internal attributions as located within the attributional model of locus of causality
(Weiner, 1985). This concurrent validity may also indicate that lower unknown
attributions are associated with higher reported self-efficacy (Burden, 1999).
Pupils B and D displayed lower ratings of powerful others control and unknown
control over learning, in comparison to Pupil A and C who both produced high
ratings for their unknown and powerful others control attributions. Although
internal control was rated highly for all participants, a tentative analysis of these
results may suggest that pupils who attribute less control over learning to
external causes, and who are able to locate causal attributions for their learning,
specifically within internal attributions, may experience more positive academic
self-concepts. This would be consistent with research relating to the positive
impact of internal attributions of control on self-concept and mood (Foérsterling
and Binser, 2002).

The increase in self-concept observed in the scores of Pupil B and D may also
reflect the impact of pupils receiving increased evidence of achievement and
mastery within the intervention. Self-efficacy theory hypothesises that promoting
mastery experiences increases self-efficacy (Bandura, 1997). Rhodewalt and
Vohs (2005) state that competence is a key factor in self-worth, leading to the
individual being invested in ensuring their competence is upheld through
engaging fully in the task. Research indicates that interventions to increase task
fluency are correlated with increased self-competence beliefs (Quirk, et al.,
2009) thereby suggesting that that increased self-efficacy for Pupil B may have
been affected by increased fluency as taught through PT.
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Dweck and Molden (2005) LQGLFDWH WKDW -th€p@k YahdatXtbeOV | V'
causes of their competence feed into their self-worth and motivation. This is
highlighted to have important practical application in schools, to engage
achievement motivation and subsequent learning through promoting individual
competence in the classroom (Raven, 1989). Increased competence and
subsequent mastery in a subject have been found to promote higher levels of
cognitive engagement with a task (Meece, et al.,, 1988), and is predictive of
positive learning behaviour such as time spent on reading activities (Baker and
Wigfield, 1999) in addition to adopting in-depth strategic approaches to learning
over a long-term period (Prat &ala & Redford, 2010). Mastery is also indicated
to promote positive affective outcomes when achieving learning goals (Ames,
1992). Research indicates that increased academic self-concept and self-
efficacy increase positive affect (Bong & Skaalvik, 2003). Conversely, negative

self-efficacy beliefs are linked to feelings of depression (Bandura et al. 1999).

Decreased academic self-concept scores were observed for Pupils A and C. In
observing the PT charts, both pupils made progress in their assigned literacy
skill and therefore competence and self-efficacy would be expected to increase
(Quirk, et al.,, 2009). Wider literature on academic self-concept indicates that
self-concept may be specific to particular domains (Marsh, 1990), and appears
to be context specific (Marsh & Shavelson, 1985), therefore a general measure
of academic self-concept such as the MALS may reflect a broad self-concept
which may have been impacted by variables such as limited progress in other
subject areas. It may also be possible that PT had a negative impact on self-
efficacy through introducing themes of low self-competence or self-efficacy for
pupils. This would require further investigation and is not indicated in the
affective responses of pupils to the intervention, or in the progress made during
the programme. Marsh and Martin (2011) report that self-efficacy promotes and
pre-empts achievement, with achievement then promoting further self-efficacy
and positive self-concept. Although the PT charts record improvement in
accuracy and fluency for pupils, it may be that the intervention was not in place
for a sufficient time pericdto i mMmSURYH SXSLOVY EHOLHIV DQG FRQI
increased ability to maintain and generalise their success as described in the

instructional hierarchy (Haring et al., 1978).
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6.2.3 Potential mechanisms of change

In the current study, a realist overarching framework was adopted in order to

explore the effect of PT on motivation. Realist synthesis adopts the assumption

WKDW HYDOXDWLRQ RI DQ LQWHUYHQWLRQYV VXFFHV
Rather it focuses on the context and learner characteristics which are required

to trigger the mechanisms which produce intervention success. Realism
DGYRFDWHYV WKDW 3LW LV QRW SURJUDPPHV WKDW ZR
HQDEOH WKHLU VXEMH F W(PaWééh, PADH pl 342K il fallevdry
discussion incorporates elements which were identified through thematic

analysis of pupil interview responses as factors which may have influenced

pupil motivation towards literacy. These are discussed as potential mechanisms

of how PT may have influenced motivation.

Within the thematic analysis, a common theme highlighted by participants was
the presence of challenge, both within activities and assessment elements of
PT. Specifically pupils B, C and D described negative outcomes such as
boredom relating to the challenge OHYHO 3XSLO & VWDWHG 3,1 LW .
KDYH EHHQ ERULQJ" 3XSLO ' DOVR LGHQWLILHG KLV S

of challenge,

Interviewer: 3,W IHOW JRRG ZKHQ \RX FDPH DFURVV D ZRUG
spell?”

D: ¥eah...”

Interviewer: Ok, why did it feel good? ~

D: 3% HFDXVH , ZDQWHG D FKDOOHQJH"’

Provision of adequate challenge is incorporated within the PT guidance
(Raybould, 2002) and advocates that aim rates are used to determine this for
each pupil. Achievement motivation suggests that most individuals prefer and
are motivated by tasks which incorporate some level of challenge (Weiner,
1992). McClelland et al (1953) suggested that achievement motivation can be
enhanced by introducing challenging tasks which an individual is intrinsically
PRWLYDWHG WR RYHUFRPH ZLWK ORZ FKDOOHQJH OH

whilst high level challenge may induce negative affect. Competition challenge
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was also highlighted by participants to be involved in creating positive affect

during the PT sessions,

Interviewer: 3:KDW GLG WKDW PDNH \RX IHHO OLNH"’

PupilB: 3(UP KDSS\ OLNH ZH >3XSLOV $ % DQG &@ ZHUH
WKLQJ ~

Interviewer. 3SKDYLQJ D FRQWHVW"’

% <fHDK VHHLQJ ZKR FRXOG JHW WKH PRVW °

The following mechanistic link is therefore proposed.

Mechanis
r{ Precision [ - r{ achievement

Teaching: {challenge motivation
Activities and {competition {positive affect
probes

=m - e

Figure 6.1 Challenge and competition as potential mechanisms of motivation change

Competition has been indicated to promote reading attainment in male pupils
through the provision of reading challenges or competitions (Clark & Burke,
2012). Challenge has also been linked to increased observed learning
behaviour; Baker and Wigfield (1999) indicated that challenge was significantly
SRVLWLYHO\ FRUUHODWHG ZLWK FKLOGUHQYV UHSRUYV
there is debate regarding the positive impact of competition on motivation.
Research suggests that competition can be linked with performance goals and
this produces negative self-evaluations following failure (Lam, Yim, Law, &
Cheung, 2004). This has led to calls for the focus of feedback about learning
outcomes to be on mastery and effort (Lumsden, 1994). However attribution

theorists describe the negative impact of attributing failure to internal factors
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such as effort (Abramson, et al., 1978; Weiner, 2005). This therefore suggests
that further exploration is required to identify how competition can be used
positively to promote achievement, whilst also not damaging self-concept and

motivation attributions.

During the interviews, pupils highlighted that charting and staff encouragement
provided feedback about progress during the intervention. Through charting, PT
provides a measure of proficiency by examining both what a pupil is able to do
and how quickly they are able to do it (Lindsley, 1992; Raybould & Solity,
1982a). Therefore learners are increasingly aware of the increased competence
within their learning. Competence is linked to increased intrinsic motivation
(Harter, 1981; Harter & Connell, 1984), and the competency beliefs of learners
are indicated to mediate changes to the value placed on activities (Durik, et al.,
2006) which in turn impacts on motivation to engage in activities. Participants
described the chart as a visual indicator of changes in their learning, and linked

this with positive affect.

Interviewer. 3ZKDW GLG LW IHHO OLNH ZKHQ \RX ZHUH GRLC
were doing you handwriting and you saw at the end that your green line was

JRLQJ XS’

C:3HOO LW PDNHV PH IHHO JRRG °

Interviewer. 30PP ZK\ GLG LW PDNH \RX IHHO JRRG"’
C.:.*%HFDXVH LW VKRZHG WKDW P\ KDQGZULWLQJTV JHW

The following diagram highlights the hypothesised mechanism and the potential

motivational outcomes it could impact.
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. . . ({self—eﬁicacy )
({Preus_lon Teaching: ) 4 MeChanlsm {academic seltoncept
Charting and feedback o
{internal attributions

{feedback of changes in {effort

Iearning progress {positive affect

(formative assessment) {internal perception of control
{awareness of increased (Harter, 1978)

competence

L - Motivation
s  OUtCOME

Figure 6.2 Feedback of progress as a potential mechanism for motivation change

PT is argued to utilise formative assessment through these routine timed
assessments and underpinning instructional hierarchy framework. Formative
assessment is defined by its methods of adapting teaching instruction and
DVVHVVPHQW WR VXS Spetifity ledrBifgkneSds amdufidérstanding
(Black, Harrison, Lee, Marshall, & Wiliam, 2004; Torrance & Pryor, 2001).
Formative assessment has been reported to have a positive impact on pupil
self-perceptions of themselves as learners (Miller & Lavin, 2007), with
summative assessment negatively impacting self-efficacy and learning self-
esteem (Harlen & Crick, 2002).

5HDOLVWLF IHHGEDFN UHJDUGLQJ OHDUQHUVYT DELOL
appears to produce more realistic attributions about learning changes, and
more effort directed to tasks where success has been evidenced (Forsterling &
Morgenstern, 2002). Furthermore Butler (1987) reported that interest in tasks,
attribution of effort and achievement were linked to students receiving specific
comment on their performance. Feedback which refers specifically to the
individual (formative assessment) promotes mastery achievement, where
normative feedback links to performance related goals (extrinsic motivation)

(Pekrun, Cusack, Murayama, Elliot, & Thomas, 2014). Process-oriented
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comments had a greater effect on changes in maths achievement and student
levels of interest than feedback which highlighted grades (Harks, Rakoczy,
Hattie, Besser, & Klieme, 2013). Formative feedback as provided by the PT
charts and staff feedback may therefore have impacted similar outcomes for the
FXUUHQW VWXG\YV SDUWLFLSDQWYV

In the thematic analysis, pupils B and D noted the difference between focussing
on literacy to achieve good grades, and learning literacy skills for intrinsic value
of the subject. This may correspond to the distinction between subjective and
task-values of literacy (Wigfield & Guthrie, 1997), with students in this study
linking literacy skills to being intrinsically valuable and motivating due to their

utility, where literacy skills learned for tests were not motivating:

B: 3,Q WKHV HpdiihgHONPY words and probe sheets in front of him)

WKH\fUH MXVW OLNH ZRUGV DQG WKH\fUH OLNH WKH\
IRU \RXU OHDUQLQJ DQG W K D Wdd R WO\LHNUWH EXSD XWHKHHD <G
WKH\ GRQIW JR LQWRRO LRHURXHIYWR NVQDOVG WKH\TUH MX
PH DQG WKDW«’

,W PD\ EH WKDW IRU WKHVH SXSLOV 37 WDSSHG LQW

literacy skills.

Failure in learning was also highlighted within the pupil interviews. Those who
have experienced high levels of failure are more likely to interpret this failure as
having internal causal attributions rather than typically external attributions
(JacobseQ HW DO $OWKRXIK WKH FXUUHQW VWXG\T
internal attributions for their progress, participants also attributed success to
external factors. Participants who have experienced higher incidences of failure
appear to make less realistic causal attributions in a similar trend to those who
are depressed (Fosterling and Binder, 2002a).These maladaptive attributional
styles are linked with students perceiving that failure is inevitable and engaging
in limited persistence in tasks (Nunez, Gonzalez-Pienda, Gonzalez-Pumariega,
Roces, Alvarez, Gonzalez, 2005). Those who produce maladaptive attributions
are suggested to engage in a cycle of decreased motivation and achievement in
learning as a result of maladaptive thinking styles (Chodkiewicz & Boyle, 2014)

as exemplified in the cycle below
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q MALADAPTIVE
ATTRIBUTION

Poor academic

achievement "| failed
because I'm
stupid”
Decreased

Decreased self

motivation and esteem

lack of effort

Figure 6.3 Cyclical interaction between attribution style and academic achievement as taken
from Chodkiewicz & Boyle, 2014, p.81.

Consideration of the motivating factors for each individual and engaging in
promoting adaptive thinking styles to support positive attributions may therefore
be of benefit to supporting motivation (Casserly, 2013). However it further
highlights the difficulty in analysing and identifying the cause and effect
relationship within motivation (Becker et al. 2010). It may therefore be important
to consider combining programmes which support progress with those which

support adaptive attribution styles to promote motivation alongside learning.

6.3 Evaluation of measures

Within this research study, the Multidimensional Model of ChildrHQ TV
Perceptions of Control (MMCPC) (Connell, 1985) was used to evaluate
changes in the internal, external and unknown attributions of pupils. Research
indicates that self-concepts are domain specific rather than generalised (Marsh,
1990; Song & Hattie, 1985) which this measure acknowledges. Factor analysis
raised some concern that the MMCPC when used in total form cannot reliably
discriminate control across the different domains it sets out to measure but does
distinguish between control elements within domains (Marsh & Gouvernet,
1989). The MMCPC scale has previously been used to examine pupil
perceptions of the classroom climate and loci of control over learning (R. M.
Ryan & Grolnick, 1986), the effect of child perception of parent involvement on

loci of control over learning (Grolnick, Ryan, & Deci, 1991), the effect of coach
IHHGEDFN RQ SXSLOVY SK\VLFDO S(HdJF HIBSY biRiIQe/ R1 W
support understanding of pupil locus of control in a number of other contexts
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within research studies (Grolnick & Slowiaczek, 1994; Morton, 1997; Mynard,
Joseph, & Alexander, 2000). It therefore provided an established measurement

tool.

As discussed in Section 4.8, internal consistency of the cognitive scale items
was indicated. The cognitive scale was chosen for use as this was relevant to
the research question. Limiting the length of the repeated measure met the
ethical principles held by the researcher to cause no harm or stress to
participants despite repetition. This measure was also easily accessible to the
researcher within the time frame available. On reflection, the use of a measure
which further specified control elements (i.e. effort and ability) such as The
Student Perceptions of Control Questionnaire (Wellborn, Connell, & Skinner,
1989) may have supported more definitive conclusions. Ceiling and floor effects
were evident for some participants during MMCPC measurement. This may
indicate the measure may not have been appropriate to discriminate responses

particularly in areas of internal and unknown control.
MALS

The Myself as a Learner Scale (MALS) (Burden, 1998) has been used to
explore academic self-concept in a wide array of research studies including
reviewing the impact of teacher praise (Chalk & Bizo, 2004), transition to
secondary school (Norgate, Osborne, & Warhurst, 2013) and dyslexia (Burden
& Burdett, 2005). It has been demonstrated to have strong internal consistency
(alpha coefficient = 0.85). In addition the MALS measure has been indicated to
have strong concurrent validity with the MMCPC (Connell, 1985), providing
strength to the coherence of results gained using both of these measures in the
current study. This was a key aspect in choosing these measures for the current
study.

Child perceptions of motivation as measured by the MMCPC were the primary
source of data within the single-case design. Although these perceptions were
triangulated through use of a correlated pre and post measure and qualitative
interview methods, and matched prior theory on the importance of individual
perceptions (Kelley, 1980), the behavioural impact of any changes in motivation

were not measured. Previous studies have used observations and staff ratings
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of pupil behaviour (Gottfried, 1990) to provide an additional indication of
motivational change (Becker, et al., 2010; Dai & Wang, 2007). Despite initial
development by the researcher of a staff perception of motivational change
measure, this was eliminated due to limitations of the high subjectivity of staff
ratings. Motivating factors and attributions of success and failure are highly
individual (Kelley & Michela, 1980). It may have been of further interest to
compare any changes in attribution and motivation with observed changes in
specific behaviour to test further theoretical links within this data set. However
research studies on factors affecting motivation have widely used participant
perceptions as the primary measure (Patrick, et al., 1993) as is the case in this

research study.

6.4 Validity

In order to have confidence in the conclusions, consideration of validity within
the methodology, data gathering and analysis techniques are essential (Cohen,
et al., 2011). Horner, Carr, Halle, McGee, Odom and Wolery (2005) specify that
within single-case designs, due to conclusions of effect being dependent on
phase repetition, and generalisation being reliant on specific replication,
detailed descriptions of pupils, contexts and independent variables are essential
(McCormick, 1995). This level of description has been prioritised throughout this
study.

Kratochwill et al (2010) cites the following factors as threats to validity
particularly within single-case designs; these are discussed in relation to the

current study.

Ambiguous temporal precedence

This refers to the time an independent variable is introduced so as to conclude
the effect of one variable on another. Within the current study, staff received the
PT training at multiple points during the baseline phase, PT was not introduced
until the intervention phase. Although staff were explicitly asked to continue
their original teaching methods until the intervention phase, the principles taught
within the PT training could have impacted on teaching within the baseline
phase. This variable is acknowledged here, however the real-world context

required the researcher to introduce the PT intervention to staff before the

185



intervention phase. This was completed with explanation of the overall research

design so as to eliminate any unintentional cross-over effects.
Selection

Selection of participants was controlled through using initial inclusion criteria
specified in Section 4.3.4. On reflection, more defined criteria may have
improved selection. The researcher acknowledges this threat to validity of the
current study, particularly within a multiple baseline design. Selection also refers
to the introduction of the intervention phase for different participants within a
multiple baseline design (Kratochwill, et al., 2010). Introduction of the
intervention within this research study was randomised by school rather than
individual participant need. This random introduction may provide additional
strength to the design as introducing the intervention to pupils with most need
first may have introduced a false improvement effect impacting on intervention

effects.

History

The researcher diligently sought information on each pupil during the project to
explore any confounding variables which may have had an impact on motivation
outside of the introduction of PT. For six of the ten participants, PT was not
completed with the consistency required to be confident that PT impacted
motivation change outside of any confounding history variables. Therefore
these participants were excluded from the in depth data analysis (see Appendix
5.5). Despite using an AB design which does not protect for the effects of
history (Kratochwill, et al., 2010), the multiple baseline provides some strength
to the methodology through multiple introductions of the intervention over time
(Barlow, Nick & Hersen, 2009).

Maturation

Studies must demonstrate the effect of an intervention at three different time
points with Kratochwill et al. (2010) describing that a multiple baseline design
meets this criteria if they also have at least three baseline conditions. In this
way the threat of maturation is weakened due to the reduced likelihood that
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maturation effects have affected all time points evenly. Within any SCED

design, repeated measurement ensures a protective factor against maturation.

Statistical regression

Repeated measurement of loci of control throughout the study in addition to the
pre and post-intervention measures provided the researcher with a method of
analysing any regression to the mean. In addition the analysis of variation, trend
and level within data sets introduced further protection from statistical

regression being mistaken for an intervention effect.
Attrition

Kratochwill et al (2010) state that participant drop-out can have an invalidating
effect on data analysis due to limited data points. Within the current study Pupils
E and J demonstrated limited data points through absence and the number of
received PT sessions was used as a comprehensive exclusion criteria by the
researcher (as described in Section 5.5) to establish single cases whereby the
effects of PT could be more reliably inferred (Kessissoglou & Farrell, 1995;
Raybould & Solity, 1982b; Roberts & Norwich, 2010).

Testing

The MMCPC measure was adapted to meet the concentration span of the
participants as detailed in section 4.6. Repetition of the measure is
acknowledged as a potential threat to its validity. The researcher addressed this
by tailoring the measure to pose randomised items in order to prevent practice
effects and produced an interactive mode of response. This response mode
was piloted. The researcher acknowledges that increased familiarity with
statements through repetition may have created decreasing engagement
despite the efforts of the researcher. Anecdotally participants appeared to enjoy
completing the repeated measure. The researcher therefore has reason to
believe that the repeated exposure did not negatively impact on engagement

and therefore did not impact on the validity of the responses given.

Instrumentation
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The conditions under which the MMCPC was delivered during both baseline
and intervention phases remained consistent throughout. Consistent scripts
were used by the researcher to administer both the MMCPC and MALS
measures (see Appendix 6 and 7) in an effort to increase the validity of data
gathering. The measures had pre-defined statements, and were chosen with no
input from the researcher, therefore limiting any effect of researcher bias. Both
measures had been piloted with pupils of the age included in this study to
ensure participants would be able to understand the statements and response

choices (see Section 4.7) which strengthened the mode validity.

6.5 Reflection on design

Strengths

In this research study, using a single case experimental design (SCED) to
analyse the effect of the independent variable supported a robust framework to
analyse the effect of PT on locus of control, with measures taken at consistent
intervals to allow for close analysis of changes over time. In addition this design
allowed the researcher to explore the individual responses of participants rather
than amalgamating them within a group design. Use of a pre and post measure
with concurrent validity to the MMCPC added strength to conclusions as it
supplemented the repeated measures taken within the SCED. In addition, use
of the Reliable Change Index (RCI) to analyse changes between pre and post
intervention performance strengthened the analysis of any significant changes

and increased the validity of the conclusions made.

Visual analysis for each case was provided with three inter-rater judgements,
which guarded against criticism of the subjective nature of visual analysis of
single-case data. In addition these inter-rater judgements were statistically
analysed to assess the level of correlation between them. The use of numerical
data to analyse SCED data values provided information to supplement visual
analysis. This strengthened the method of data analysis in this research study
in accordance with recent research developments and recommendations as

outlined in Section 5.3.
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Use of qualitative data gathering methods following the PT intervention allowed
for the researcher to explore the values and motivational factors for each pupil,
and attempted to draw out and analyse the contribution these may have made.
Inter-rater judgements regarding the allocation of interview statements and
codes to overall themes also promoted the reliability of the thematic analysis.
The interviews used a structured framework and qualitative methods to avoid
invalidating data through factors such as leading questions, whilst supporting
participants to provide as much information as possible through integrating
advice on probes, and interview techniques specifically for use with children
(Berg, 1995; Lodico, Spaulding, & Voegtle, 2006; Robson, 2011). Weekly
interaction with staff and pupils provided an opportunity for the researcher to
support treatment fidelity and explore the potential factors which may influence

history or maturation conclusions when analysing the data.

Challenges

Within research it is also crucial to consider the methodological weaknesses in
order to assess limitations to conclusions. The following factors have been

identified within the current research study.

The researcher liaised with teaching staff on a number of occasions to promote
understanding of the need for regular PT sessions, with this explicitly stated
within the training. Although this liaison increased the number of PT sessions
completed, low average sessions over the intervention phase occurred within

two of the three schools participating in this project as described in Section 5.5.

Due to the timings of the school term, a period of holiday took place either
within the baseline phase or just prior to the start of the intervention phase for
participants. This led to a limited number of data points for some participants,
alongside large gaps in the data sets of some participants due to holiday
periods and absences. Confidence in the effect of the intervention could have
been compromised due to these missing data points. This was considered by
the researcher to represent uncontrollable factors of working within a real-world
research context (Robson, 2011), and flexibilty was required from the

researcher to comply with school term time scales. However in future research,
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the researcher acknowledges closer definition of timelines during term-time is

imperative for rigorous methodologies to be applied to real world settings.

The baseline for participants was limited to between three to five data points.
Whilst the recommended minimum number of three data points was met
(Kratochwill, et al.,, 2010), the researcher acknowledges the strength of
conclusions would have been enhanced by longer baselines, and improved
stability before the intervention is introduced. Ethical considerations were part of
this decision, as delaying the intervention would have resulted in delaying the
implementation of an evidence based intervention to pupils who were
experiencing difficulties in their literacy skills at a key point in their academic
career. Multiple baseline analysis was hampered by three data point baseline
phases despite the extended length of baseline period for some participants.
The longer time-frame gave an indication of the consistency of a stable baseline
pattern. However longer baselines and more data points would have been
preferable to determine a stronger stability effect and enabling stronger
conclusions about any effect of the intervention phases. In addition, although all
pupils involved in the research study were taking part in 1-1 literacy sessions
prior to the start of the research project, some students were not receiving this
as regularly as was required for PT implementation in the intervention phase.
Therefore to endorse equivalence between baseline and intervention phases,
the number of times some pupils received teaching sessions in the baseline
phase were put into place more consistently than prior to the research project
taking place. This could have impacted on pupil MMCPC ratings in the baseline
phase. The researcher acknowledges this as a compromise to the conclusions,
but that this compromise was necessary to support equivalence in the

consistency of sessions provided across the baseline and intervention phases.

A comprehensive test of pupil literacy skills was not completed pre and post
intervention. Considering the theoretical and evidence based link between
competence and elements of motivation, it may have been of interest to have
incorporated an element of pre and post assessment of literacy skill. However a
measurement of literacy skills was not considered to be directly applicable to
the research questions posed in this study, with pupil attributions the principle

focus. The opportunity to analyse the longer term effects of PT on motivation
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was not available within the present study. Considering that motivation
elements such as self-efficacy, changes in competence beliefs and locus of
control over learning may change over longer periods of time (Bong & Skaalvik,
2003), a delayed post-test measure may have supplemented results. Using
Teaching Assistants to deliver the intervention may have contributed to limits in
the fidelity of PT implementation. However comprehensive training was
completed with all staff, alongside weekly visits to complete the repeated
measures at each school during which staff were aware of the availability of the
researcher to support them with any queries. In addition fidelity checks were

completed with each staff-pupil dyad.
6.6 Conclusions

6.6.1 Original contribution of the current study

A review of current literature indicates wide reaching study of factors which
impact motivation such as self-efficacy (Bong & Skaalvik, 2003), loci of control
(Feather, 1967; Flowers, Milner, & Moore, 2003) and attributions (Weiner,
2005). PT is also indicated to be a formative intervention, providing feedback on
areas of attainment requiring improvement (lrons, 2008) within time-bound
goals (Miller & Lavin, 2007). Moreover, the close monitoring of progress is
described to be a key method by which PT promotes progress (Raybould &
Solity, 1988b). Anecdotal indications from previous research suggests that PT
has a positive impact on the self-efficacy of young people who have difficulties
acquiring and retaining learning skills (Roberts & Norwich, 2010). This study is
the first to focus on how PT may impact motivation, and sought to contribute a
detailed understanding of the impact of PT on aspects of motivation specifically
within a population who are more vulnerable to lower motivation towards literacy
learning. The SCED methodology provides a close account of changes to
motivation when PT was implemented, and is the first to highlight this factor
through focus on individual cases. The current study is also the first to provide
qualitative data to explore the potential mechanisms of motivational change as

a result of PT.
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Furthermore, this research has combined reviewing loci of control alongside
self-efficacy in a unique contribution to the understanding of the impact of PT.
Exploration of motivation and self-efficacy within a population with low self-
academic perceptions and limited literacy motivation is suggested to provide a
unigue area of research, resulting in the current study focussing on male pupils
in the later primary school years when motivation particularly towards literacy
learning is evidenced to decrease (Clark & Burke, 2012; Eccles, et al., 1993).
Despite the limitations present, and challenges of real world research, this study
suggests that PT may have an effect on motivation through supporting
progress, promoting pupil feelings of competence through its monitoring and
assessment techniques, and introducing elements of challenge which may have
D SRVLWLYH HIIHFW RQ SXSLOVY PRWLYDWLRQ WR HQ
PT could have had a positive impact on unknown causal attributions for the
participants in this study as discussed in Section 6.2.1. The researcher
acknowledges that any trends identified in this paper are based on four single
cases, and therefore require further research to increase their validity and

generalisability.

6.6.2 Questions for future research

The mechanisms proposed in this paper will require further research due to the
limited number of participants these conclusions are based on. Students who
take part in PT sessions typically have difficulties with learning which have been
linked to maladaptive attributions and extrinsic rather than intrinsic motivation.
Exploration of how PT impacts on a specific maladaptive attribution pattern
such as stable, uncontrollable and internal causal attributions (Weiner, 1972)
may provide a method through which systematic measurement of the impact of
PT on the broader concept of motivation can be made. It may also be of interest
to complete further longitudinal study of PT to explore the longer term effects of
this intervention on motivation. Exploring motivation during the intervention and
over the following year after the intervention has ended shows consideration to
the typical long-term trajectory of areas of motivation and self-concept.
Longitudinal data may also highlight differences between motivation at the

beginning and end of the intervention. In addition, to further explore the specific
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