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ABSTRACT

Self-Determination Theory (SDT) is a sociocultural motivational theory that has been
extensively applied within schools as a means of developing teachers’ evidence-based
practice, where the satisfaction of three basic psychological needs for relatedness,
competence and autonomy has positive impacts upon students’ motivation to engage
with classroom-based learning activities. SDT has proved to be an effective theory for
suggesting why selected key classroom-based behaviours and variables influence the
students’ engagement more than others. Whilst SDT emphasizes the centrality of
autonomous motivation to students’ engagement with scientific learning, it may be
such engagement is more likely to be an outcome of students’ perceived competence
and teacher-student relationship quality. This potential outcome was explored through
focus group interviews with 70 students, aged between 9 and 13. The responses
consistently revealed key common variables that the students regarded the quality of
the teacher-student relationship as being influential upon their perceptions of the
teacher's effectiveness at enhancing students’ perceived competence as opposed to
satisfying any wish they had for their teacher to be autonomy-supportive. Such
perceptions were consistently self-reported as being influential upon their
engagement with, in this case, science-based learning activities.

Keywords: self-determination theory, student motivation, student engagement,
perceived competence, teacher-student relationship quality, science education

INTRODUCTION

Teachers are the key factor in motivating students to engage with learning activities within their specific
educational contexts (Ryan and Deci, 2009). A teacher whose behaviours reveal a positive attitude and enthusiasm
for learning within a specific curricula subject is more likely to have students who develop positive affect and
enthusiasm for learning and achievement within the subject (Fredricks et al., 2004; Tymms et al., 2008). Teachers’
ability to engage students’” interest and participation in their schooling in general (Christenson et al., 2012; Klem
and Connell, 2004; Skinner and Belmont, 1993) is regarded as essential for a sustained academic achievement
(Christenson et al., 2012; Fredricks et al., 2004; Marsh and Martin, 2011; Reeve, 2002, 2012).

Prior research suggests that “... at the classroom level, teacher support, positive teacher-student relationships
... autonomy support and authentic and challenging tasks have been associated with student engagement” (van
Uden et al., 2013, p. 44). Three essential factors consistently emerge as having a positive influence upon the optimal
development of students’ self-regulated academic motivation and achievement within classroom learning activities
(Connell and Wellborn, 1991; Hattie, 2012). These are the quality of teacher-student interpersonal relationships, the
extent to which learning activities are autonomously directed by students, and the nature and timing of
competence-related feedback given by the teacher to the student. Within the research reported here, student
engagement has been approached as an outcome of motivational informants, taking the form of a combination of
observable behaviours and self-reported affect-driven perceptions (Christenson et al., 2012; Fredricks et al., 2004;
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Contribution of this paper to the literature

e  The currentresearch posits that student engagement is an outcome manifested in response to the motivation
that students gain from the teacher satisfying the need for competence or autonomy, or both. A hierarchy
amongst types of engagement has previously been proposed by Reschly and Christenson (2006, 2012) in
that they argue that cognitive and emotional engagement precede and inform the quality and persistence of
behavioural engagement.

e The evidence and interpretations within the current research are significant in that it reveals student-
reported means of informing teachers” understanding of how they have and can have a direct impact upon
their students’ motivated engagement.

e This understanding may be used to inform practitioners’ evidence-based practice. For example, these
identified factors and the associated understanding of the interplay between them may be used in the design
and implementation of interventions with the objective of teachers successfully enhancing their students’
engagement with learning.

Klem and Connell, 2004; NRC, 2004). These perceptions and their informants are common to the three needs within
Self-Determination Theory (SDT: Ryan and Deci, 2000a).

The research discussed herein utilized SDT as a theoretical lens for identifying and interpreting some of the key
contextual variables that enhance students’ self-determined engagement with learning activities. The research
question - What do students regard as the key influences that have an impact upon their motivated engagement
with learning activities? - led to a focus upon variables included teacher behaviours and methods that have a
positive impact upon students” motivation to engage with learning, such as students” perceptions of the quality of
the teacher-student relationship. SDT is a sociocultural motivational theory that has been effectively applied within
schools as a means of developing teachers” evidence-based practice (Ryan and Deci, 2009), where the satisfaction
of three basic psychological needs (BPNs: relatedness, competence and autonomy) has positive impacts upon
students” motivation to engage with learning activities. Indeed, SDT has been empirically shown to be an effective
theory for explaining why some key classroom-based behaviours and variables influence the students” engagement
more than others (Reeve, 2002, 2012). Fredricks et al., (2004) note that the degree to which the three SDT needs
mediate between teacher behaviour contextual factors and engagement had not been investigated by most studies
seeking to understand engagement, and that least studied are the motivational relationships between perceived
competence and students’ persistent engagement with learning (p. 82). The research outlined here is one
contribution to reducing such a paucity of studies.

LITERATURE REVIEW

Motivation has been defined as a cognitive and affective force that initiates, sustains and directs engagement
behaviours, as an internalised process of formation drawn from the individual’'s experiences, perceptions and
interpretations (Reeve, 2012). It consists of an inner psychological drive leading to action, i.e. engagement
behaviours (Abrahams, 2011; Bandura, 1986). Engagement is defined as a motivation-driven mental construct
predictive of and predicted by students” perceptions of positive interpersonal relationships (relatedness) at school
in tandem with the cognitive and affective desire to initiate and sustain participation in a range of learning contexts
and activities therein (Fredricks et al, 2004). Engagement is observable as manifestations of the motivated desire to
be involved within learning activities. Engagement has been argued as being synonymous with self-regulated
learning through motivation-informed and driven desires or needs, as common behaviours include persistence,
attitude, concentration, the management of time, focus upon the main ideas and objectives, and the processing of
information (de Bilde et al, 2011; Zimmerman and Schunk, 2008). Fredricks et al. (2004) discuss three other forms
of engagement - affective, behavioural and cognitive: however, for simplicity, this study primarily focuses upon
motivational leading to behavioural engagement: that is, prosocial behaviours exhibited through participation in
school-based activities, and involvement in, for example, related extra-curricular activities and actively studying a
subject area beyond the classroom out of personal interest (NRC, 2004). Parsons and Taylor (2011) cite three
substantive reasons for researching and understanding the motivational processes and influences that impact upon
student engagement: defining different types of engagement and their observable indicators;

“... to help disengaged and disadvantaged students achieve and participate (or to reduce
drop outs); to assist in classroom management (reduce classroom disruptions and discipline
issues); and, finally, to engage students in learning about learning (to help them to become
skilled life-long learners as opposed to well-behaved, attentive students).”
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Student engagement is, therefore, of immense significance within classrooms as a measurable multidimensional
construct in the form of a dynamic, malleable outcome of students” motivation for learning through affective, verbal
and behavioural responses that are, reciprocally, predictive of students’ motivational inclinations (Klem and
Connell, 2004; NRC, 2004). Engagement has been posited as a significant predictor and indicator of students’
motivation and well-being within formal learning environments (Baumeister and Vohs, 2007; Fredricks et al., 2004;
Ryan and Deci, 2009). Therefore, students” engagement with learning in general is regarded as essential for the
long-term commitment of students to their learning goals and prosocial approaches to academic success (Fredricks
et al., 2004; Lawson and Lawson, 2013; Reeve, 2002, 2012). The converse of engagement is disengagement (also
known as disaffection). Disengagement has been empirically asserted to be a cause of increased school drop-out
rates, reduced attendance levels, and ultimately students not achieving their own self-perceived or their teacher-
regarded potential (OECD, 2000). As engagement has a positive association with improved educational outcomes
such as achievement levels, for teachers, “... the primary appeal of the engagement construct is that it is relevant
for all students.” (Christenson et al., 2012, p. vii) With regards to academic achievement and enjoyment of learning,
“... considerable evidence now reveals that students who are intrinsically motivated and inherently interested or
engaged in the learning process will more effectively master classroom assignments and achieve at higher levels”
(Harter, 2012a, p. 273).

The three most frequently mentioned forms of engagement within classroom-based learning are affective
engagement, cognitive engagement and behavioural engagement (Fredricks et al., 2004; Fredricks and Eccles, 2002;
Parsons and Taylor, 2011). In addition, a further form of engagement - agentic engagement - has recently been
proposed by Reeve and Tseng (2011). Affective, cognitive and behaviours engagement are asserted as combining
to inform behaviours indicative of student engagement within classroom-based learning (NRC, 2004). However,
Reeve (2012) proposes that all four subtypes of student engagement should be considered together when seeking
to understand and enhance students” academic engagement. Within each, engagement behaviours are viewed as
initiated by psychological responses and physical actions underpinned by motivational constructs (Connell and
Wellborn, 1991; Deci and Ryan, 1985; Reschly and Christenson, 2012; Skinner and Pitzer, 2012).

Affective engagement “... encompasses positive and negative reactions to teachers, classmates, academics, and
school and is presumed to create ties to an institution and influence willingness to do the work” (Fredricks et al.,
2004, p. 60). Indicators of positive affective engagement during learning activities include enthusiasm, interest,
enjoyment, satisfaction, pride, vitality and zest (Ryan and Deci, 2008; Skinner and Pitzer, 2012). Conversely,
indicators of affective disaffection include boredom, disinterest, frustration, anger, sadness, worry, anxiety, shame
and self-blame (Skinner and Pitzer, 2012, p. 25). Behavioural indicators of positive affective engagement include
excitement, elation, happiness, hope, joy, pride and gratitude. Negative indicators include tension, anger, sadness,
frustration, anxiety and shame (Pekrun and Linnenbrink-Garcia, 2012, pp. 261 - 262).

Cognitive engagement consists of inherently different internal psychological processes from those of affective
engagement. Cognitive engagement acts as the mediating bridge between context and learning outcomes (Connell
and Wellborn, 1991; Reschly and Christenson, 2012). Cognitive engagement has been defined as drawing “... on
the idea of investment; it incorporates thoughtfulness and willingness to exert the effort necessary to comprehend
complex ideas and master difficult skills” (Fredricks et al., 2004, p. 60). Indicators of positive cognitive engagement
include observations that a student is purposeful, approaches learning activities with enthusiasm, strives to achieve
a variety of learning goals, is a willing participant in learning activities, actively seeks challenges, and exhibits a
thoroughness and desire to achieve the best possible learning outcomes (Skinner and Pitzer, 2012). Indicators of
cognitive disengagement include a lack of self-direction, presenting themselves as helpless, unwilling or opposed
to tackling learning challenges, avoiding or being apathetic during learning activities, and presenting themselves
as incapable, incompetent or under undue pressure (Skinner and Pitzer, 2012).

Agentic engagement centres upon the active and volitional cognitive contributions that students make to learning
activities (Reeve and Tseng, 2011). Agentic engagement is asserted as predictive of cognitive, affective and
behavioural engagement, as well as an independent predictor of achievement within the classroom, particularly in
terms of students feeling empowered to make constructive contributions to their learning activities (Reeve, 2013;
Reeve and Tseng, 2011).

Motivation and engagement are usually dependent on an individual's self-perceptions of their actual
achievements and perceived competence (Schunk and Pajares, 2005). These two perceptions are purported to act
as motivational precursors of self-efficacy, which act, in turn, as predictors of sustained and effortful engagement
within an activity (Bandura, 1997). Such engagement involves the expenditure and sustaining of effort which is
optimally catalysed when the causes of competence are regarded as controllable. Zimmerman (1995) states that the
evolution and sustaining of academic competencies is one of the most demanding motivational and cognitive
challenges that developing children face (p. 202). Such perceptions of competence are constantly evolving and are
usually informed by factors such as feedback from teachers, personal aspirations, intrinsically motivated goals, self-
endorsed values, and a self-determined approach to activities through perceived autonomy-orientated causation.

3/22



Wood / Students’” Engagement with Science Learning Activities

All are informed by and internalised through context-specific experiences and self-perceptions (Reeve, 2012). These
may act as the causality orientations within learning contexts, and, especially, a student’s predictions regarding a
teacher’s verbal and non-verbal responses to the student’s efforts and achievement. From perceived verbal and
behavioural indicators of teacher warmth and expectation, each individual student will form their own worldview
of a teacher based upon their experience of prior interactions. This appears to inform a student’s perception of the
strength of their attachment to each of their teachers, and is likely to influence future responses to the teacher and
learning activities. The worldview formed is based upon criteria that experience has moulded as a means of
interpreting a teacher’s intentions, reliability and trustworthiness (Bretherton, 1987).

Self-Determination Theory (SDT) is a sociocultural motivational theory, involving the psychological and
philosophical interplay of three basic psychological needs (BPNs) - relatedness, autonomy and competence (Ryan and
Deci, 2000a). Relatedness is a basic psychological need, in that individuals have a “... psychological sense of being
with others in secure communion or unity” (Ryan and Deci, 2002, p. 7). As a theory of human motivation and
personality, SDT encompasses a continuum from proactive intrinsic motivation via passive extrinsic motivation to
inactive amotivation. It has been empirically shown to be both predictive and indicative of an individual’s sense of
relatedness, perceived competence and behavioural regulation within classrooms as specific sociocultural
environment (Reeve, 2002, 2012; Ryan and Deci, 2009). SDT differs from other sociocultural motivation theories in
two distinct ways (Ryan and Deci, 2000). First, it emphasises the quality of the unseen motivational regulator as
opposed to the quantity of the motivational regulator when considering the impact of different forms of motivation
upon students’ engagement with learning activities. A distinction is made between the different qualities of
motivation, which range along a continuum from the most positive quality (self-determined motivation) to the
most negative: a complete lack of motivation (amotivation) (Ryan and Deci, 2009, p.173). Second, it is the only
sociocultural motivational theory that places the importance of autonomy as central, taking the form of an
individual’s self-regulated, volitional and sustained engagement during an activity.

Relatedness in the classroom involves the development of meaningful relationships with significant others, such
as teachers and peers, through a sense of shared purpose and meaning (Painter, 2011). Competence is the
psychological need to feel effective and confident within learning activities, so that students feel or perceive that
they are capable of successfully performing within and completing a learning task (Ryan and Deci, 2002), and “...
refers to the need to experience oneself as effective in one’s interactions with the social and physical environments”
(Skinner and Edge, 2002, p. 301). Perceived competence is a precursor that informs an individual’s sense of self-
efficacy in terms of perceived capability of achieving further competence within a specific domain or context, and
self-agency, in the form of motivation to be autonomous and self-determined in working towards further
competence. These perceptions, motivational drives and need for competence are at the heart of achievement
motivation (Elliot and Dweck, 2007b). Therefore, perceived competence appears to be predictive of and predicted
by self-efficacy and self-concept, with all three energizing self-regulated learning (Schunk and Zimmerman, 1989,
1998, 2008). That is, an individual’s self-efficacy has been shown as predictive of their motivation to be autonomous,
and for the development of self-determined, self-regulating learners who are able to make the most of opportunities
to enhance their competence, engagement and social mediation within the classroom (Bandura, 1986, 1997; Connell
and Wellborn, 1991; Reeve, 2012; Reeve et al., 2008; Ryan and Deci, 2009). An individual’s need for and satisfaction
of autonomy is linked to their cognitive and affective perceptions of their ability to achieve self-determined or
externally-regulated goals (Bandura, 1997). Therefore, perceptions of competence act as initiators of persistence,
autonomy and sustained engagement during learning activities (Roberts et al., 1981). Autonomy is the
psychological need to feel agentic through being able to exercise some freedom of choice and to make contributions
to learning activities (Ryan and Deci, 2000), and “...refers to the need to express one’s authentic self and to
experience the self as the source of action” (Skinner and Edge, 2002, p. 298). Striving to feel that one can direct and
organize one’s behaviour, that one can choose and is not controlled and that one can develop and realize goals and
values that feel authentic and give a sense of direction and meaning (from Kaplan and Assor, 2012, p. 253).

Children’s perceptions of the teacher-student relationship quality appear to be influential predictors of
children’s engagement with learning activities (Hughes et al, 2008). Several studies have reported a specific
relationship between teachers’ interpersonal behaviours and students” positive engagement and attitudes to their
learning in science (Ainley and Ainley, 2011ab; den Brok et al. 2005, 2006b; Lee and Anderson 1993).

Within the reviewed literature to date, there has been a plethora of research relating to specific teacher
influences upon student engagement within schooling and the classroom in general. There is a wealth of empirical
support for positively correlating student engagement as a predictor of academic achievement and motivated
involvement within school in general (Connell and Wellborn, 1994; Finn, 1989; Klem and Connell, 2004; Voelkl,
1995, 1996, 1997). By comparison, there has been a paucity of research regarding domain-specific or subject-specific
engagement factors in science. Despite such a paucity, engagement-enhancing factors specific to children’s positive
perceptions of science have been investigated within a number of prior studies (Abrahams, 2009, 2011; Abrahams
and Millar, 2008; Ainley and Ainley, 2011a, 2011b; Blumenfeld and Meece; 1988; Darby, 2005; Lee and Anderson,
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1993; Lee and Brophy, 1996; Murphy et al., 2012). These have been reported, to varying degrees, that there are
several common key elements central to an engaging science education, including teaching behaviours and
approaches that promote autonomous learning and strong teacher-student interpersonal relationships. There was
a further identified gap in the research in that vast majority of studies were only informed by data collected using
questionnaires. However, the emergent common themes were rarely explored by researchers through discussions
with students through focus group interviews. Finally, none of the prior research has involved the in-situ testing
of SDT within a British school as means of identifying and understanding some of the key antecedents that inform
students” engagement within science education. To date, the majority of research applying SDT within education
has been situated in the USA. The current research has addressed the identified gaps.

METHOD INCLUDING ANALYSIS

Focus Group Interviews (FGIs) were used to harvest data which has enabled the researcher to gain an improved
understanding of how knowledge, ideas, experiences, perceptions and expectations have been formed and what
the sources of these are (Cronin, 2008). As Krueger (1998) asserts, the FGI, as with all qualitative research methods,
should not be regarded as scientific research, in that the “... goal of qualitative research is to understand and
communicate, not to control or replicate a study” (p. 64). Therefore, the focus group interviews (FGIs) were
conducted as a means of gaining in-depth insights into the extent to which perceived competence and need for
autonomy may or may not be affected by teacher-student relationship quality.

An FGI is “... a group interview or discussion” (Cronin, 2008, p. 227) which enables the discussion and
exploration of respondents’ views in depth. Within the current research, FGIs facilitated the exploration of students’
perceptions and experience-informed interpretations of the engaging or disengaging nature of their learning
environment. An advantage of utilising FGIs is that they provide a means of exploring students’ responses in depth,
alongside enabling respondents to determine how they respond to the exploration of their own perceptions and
experiences. The dialogic interactions between the FGI participants enable the in-depth discussion of ideas,
alongside elaboration through agreement or disagreement with the views of other respondents, and clarification of
thinking. Whilst two people may agree and share the same perceptions and experiences, they may still differ in the
words they use and the order in which responses are expressed. This includes being aware of the emphasis and
intensity of responses, which also, invariably, differs between respondents.

The pilot study involved 10 students (none of whom took part in the formal FGI stage), with a range of open-
ended questions being tested to ensure that these were non-ambiguous and easy to understand. Responses to the
pilot questions were used to adapt the wording of the questions common to all FGIs and to ensure researcher
neutrality, so that the questions could not be regarded as leading the respondents towards pre-determined views
or responses (see Appendix A). In addition, a semi-structured approach was taken to enable unplanned questions
to be asked if, for example, the researcher required clarification if he either did not understand responses or wished
to explore them in greater depth.

Analysis of the Transcribed FGIs

The analysis of the FGIs was undertaken with a view to enabling external validity (generalisation) for science
teachers wishing to apply the analysis outcomes within their own evidence-informed professional practice
(Altricher et al., 1993; Kincheloe, 2001, 2005, 2012; Smyth, 1996; Thomas, 2002, 2004). Analysis of the FGIs was,
therefore, focused through the research questions. Therefore, individual FGIs and the FGIs as a collective group
were interrogated using Thematic Content Analysis protocols (TCA: Anderson, 1998, 2004). TCA enables the
descriptive presentation of data collected using qualitative methods such as focus group interviews. The advantage
of conducting a TCA is that the outcomes are descriptive and analytical (Cresswell, 2009; Fischer, 2006; Smith, 2008).
However, TCAs are also a form of intuitive inquiry: a constructivist epistemology and ontology based upon the
intersubjective, inferential interpretations of subjective data that has been focused by the interviewer’s selection of
questions and the order in which they are asked (Anderson, 1998, 2004). As TCA is a form of interpretive inquiry,
the common points arising from the data analysis usually leads to far more questions than have been posed and
answered (Aldridge et al., 1999, p. 50).

The transcribed FGIs were analysed in order to identify common themes across the year groups, to provide an
overview of:

1. The self-reported affective, cognitive and self-attributional factors that students regard as being influential
upon their engagement with learning;

2. The key motivating teacher characteristics and behaviours regarded as mediating influences upon the
initiation and sustaining of engagement behaviours;

3. Specifically, the key teacher behaviours that;
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a. Inform students’ views of the quality of the teacher-student interpersonal relationship during and
outside science lessons;

b. Inform students’ self-attribute perceptions, such as self-competence for learning science and self-efficacy
within science lessons and activities, and;

c. Encourage or inhibit students’ participation and autonomy within learning activities within the
classroom and written assignments.

The emergent common themes are summarised in Appendix B.

The Research Setting

The research took place within an independent preparatory school in Great Britain. The headteacher and three
science teachers gave their consent for timetabled science lessons to be set aside to allow students to participate in
the FGIs. The children were mainly of white British origin, with parents, under the most recent social or
socioeconomic classification, being of the elite and established middle classes (as defined by Savage et al., 2013).
Science is taught as a general subject up until the end of Year Six (Fifth Grade), and from the start of Year Seven
(Sixth Grade) to the end of Year Eight (Seventh Grade) the teaching and learning of science is separated into the
scientific areas of biology, chemistry and physics.

Selection of Participants for the Focus Group Interviews

The FGI participants were selected so that there were, wherever possible, equal numbers of male and female
students within each group. The children were interviewed in groups as the school’s child protection policy
stipulated that children should not be interviewed on a one-to-one basis within an enclosed space. In addition, the
children were selected based upon their varying responses to topics covered within the aforementioned informal
discussions, rather than their confidence levels or ability to articulate perceptions. Therefore, most FGI groups had
six members as this would ensure that all of the selected children being able to discuss their perceptions as far as
their individual confidence and articulacy enabled them to do so. With some groups, however, given the small class
sizes, being rigid about the size of a focus group would have excluded one or two students. In this case, all of the
students within the age group were included. One class group contained only male students, and therefore all nine
male students from that group were interviewed. In total, 47 students participated: Group 1 - 6 students aged 10-
11 (3 male, 3 female); Group 2 - 9 students aged 10-11 (all male); Group 3 - 8 students aged 11-12 (5 male, 3 female);
Group 4 - 6 students aged 11-12 (3 male, 3 female); Group 5 - 6 students aged 12-13 (3 male, 3 female); Group 6 - 6
students aged 12-13 (3 male, 3 female), and; Group 7 - 6 students aged 12-13 (3 male, 3 female). Each group
participated in one FGI, with each FGI lasting approximately 45 minutes. Each FGI was recorded and transcribed.

RESULTS: Initial Analysis

The analysis of results was focused through the research question: What do students regard as the key
influences that have an impact upon their motivated engagement with learning activities? The key emergent themes
are summarised in Table 1 and Appendix B. The perceived quality of the teacher-student relationship consistently
emerged as the variable having the stronger impact upon students” motivation to engage with learning in science
lessons. Students” perceived quality of the teacher-student relationship was influenced by their affective and
cognitive responses and perceptions, mediated by their perceived competence. This, in turn, was influenced by the
methods that individual science teachers had used to enhance students’ feelings of self-competence during learning
activities. Students self-reported their enhanced positive perceptions of their engagement with science. Across all
cohorts and genders, such improvements were informed by positive changes to variables relating equally to
relatedness, autonomy support and competence within science lessons. For example, when a group of 10 to 11 year-
olds were asked about the role that the science teacher plays in motivating their engagement with learning
activities, they affirmed that the teacher is the most important factor influencing and informing their enjoyment of
science. This is due, according to the students, the teacher having the direct ability to particularly enhance the pace
and depth of their perceived competence.
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Table 1. Summary of the themes discussed by students during the Focus Group Interviews: perceptions of SDT-related
phenomena

AGE GROUP RELATEDNESS AUTONOMY COMPETENCE ENGAGEMENT
SUPPORT

TSIPRQ  R(TC) PosTreat NegTreat SLikeT SDislikeT R (TS) TExp TSRExt PAS PCom SelfEff SelfConf ComStrat PosAffec CogEng  AcaEng

within

lesson NegAffec CogDiseng AcaDiseng
Group 1 N (1) . . N - TNRC N N-I L P N-1 N N N

N - Tcont
10-11 PCl
Group 2 P . P P P-1 P P P P-L P P P
Group 3 \ \ \ \ V-1 N P P P \ \ \
11-12
Group4 V/Imp P/Imp P /Imp P/ Imp P/V P/ P/Imp P P/Imp P/Imp  P/Imp P/ Imp
Imp
Group 5 N N . . N N (A) N N-I N N N N N N
12-13
Group 6 \% . \ \ \% \ N-I P P P \ \ \
Group 7 P P A/Imp P/ P/Imp P/Imp P P P
Imp
Key: P = Positive responses / self-reported perceptions (mainly); N = Negative responses / self-reported perceptions (mainly); V = varied responses / self-reported
perceptions: a mixture of positive and negative responses: | = Investigations; L = Lessons; TCont = Teacher Controlling; PCl = Preferred Choice within Investigations; NI =

Not interesting; TNRC = Teacher Not Recognise / Acknowledge Student Competence; A = Ambiguity / Ambiguous; Imp = Improvement since last year.

Notes; Where a blank space has been left, the theme was either not discussed or insufficient information was available to form a perception as to whether the response
was, on the whole, positive, negative or varied.

ABBREVIATIONS: TSIPRQ - Teacher-Student Interpersonal Relationship Quality; R(TC) = Relatedness (Teacher Care); PosTreat (Positive Treatment); NegTreat (Negative
Treatment); SLikeT = Students Like Teacher; SDislikeT (Student Dislikes Teacher); R(TS) = Relatedness (Teacher Support); TExp = Teacher Expectations;

TSRExt = Teacher-Student Relationship external to science lessons; PAS = Perceived Autonomy Support; PCom = Perceived Competence; SelfEff = Self Efficacy; SelfConf =
Self Confidence; ComStrat = Strategies that have helped the students achieve success; PosAffec = Positive Affect; NegAffec = Negative Affect; CogEng = Cognitive
Engagement; CogDiseng = Cognitive Disengagement; Acakng = Academic Engagement; AcaDiseng = Academic Disengagement

The FGIs revealed that students” perceived competence was a vital precursor that influenced their motivated-
informed desire to be autonomous within learning activities. That is, more positive perceptions of perceived
competence were associated with a stronger desire to be autonomous within learning activities. Whilst there was a
weaker association between relatedness and autonomy support, the very strong correlative association between
competence and autonomy support suggests that the students” perceptions of autonomy support may be enhanced
by the students’ perceived competence. The influence of perceived competence as the central variable of
engagement and the development of positive teacher-student relationship quality was also posited by Archambault
et al. (2013). They report that whilst a positive teacher-student relationship was a reliable predictor of sustained
engagement across age groups, it was perceived competence that was the central variable informing engagement.
Indeed, they suggest that “...trying to change the relationship a teacher shares with each student will be more
challenging than attempting to alter student engagement” (p. 6).

A common response was that the students base their views of the quality of the teacher-student relationship
(relatedness) upon their perceptions of the teacher’s effectiveness at enhancing students” self-perceptions of
competence as opposed to satisfying any wish they had for their teacher to be autonomy supportive. However,
students often reported that they felt more positively about the quality of the teacher-student relationship when
they were given opportunities to demonstrate and develop their subject-specific competence through the
autonomous design and conducting of their own investigations.

The Teacher-Student Relationship Quality (SDT: Relatedness)

The students regarded teachers’ relational behaviours, affective reactions and the feedback they provide during
and following learning activities as central to their motivated and sustained engagement with science. These
motivational perceptions, in turn, informed students’ engagement with science through, for example, intrinsic
interest, enjoyment, and, where the teacher made it possible, the exploration of students” ideas and understanding
through inquiry-based learning. The quality of the teacher-student relationship was confirmed as cumulative
outcomes of interactions. It was clear that the relationship quality was informed by the consistency of teachers’
interactions with the students. For example, one student (aged 11-12) stated that, “...he’s sometimes really nice to
me, but then he sometimes gets really angry at me, for not much at all, so ... I'm a bit confused really, and so I don’t
really know”. Another student, within the sane group, stated that, “last year, he could sometimes be very, very nice
to me, and he could sometimes be very, very... I really, really hated him, and it was like so hard to tell if he liked
me or not, sometimes I thought that he didn’t really like me that much at all, and sometimes I thought that he sort
of liked me...”. Some of the 11 to 12 year-old students reported an ambiguity regarding the extent to whether their
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engagement within science lessons was based upon whether their perceptions of the teacher-student relationship
were positive or negative. However, other 11 to 12 year-olds reported that the teacher was central to their enjoyment
of and engagement with science. This viewpoint was articulated by a number of groups: that where there was a
perceived positive quality to the teacher-student relationship, there were also positive perceptions of competence
and autonomy within investigations. Stronger perceptions of positive relationships were sustained where the
teacher was receptive to students’ confidence levels and obvious competence, thereby enabling students to perceive
themselves as more competent during learning activities. The students enjoyed and appreciated lessons where they
had opportunities to demonstrate their competence through, for example, the discussion of their ideas, exploring
their understanding of scientific concepts, and demonstrating their learning within practical activities. From the
students” perspectives, teacher-student relationships were improved through science teachers’ feedback that was
regarded as positive. Such feedback included encouragement regarding the quality of work and the extent to which
understanding of concepts has been gained. Feedback should also enable the correcting of misunderstandings and
reinforcing the mastery of knowledge. Specific factors that influenced the students’ perceptions that the teacher-
student relationship is a positive one included the teachers’ ability to help students feel competent during science
lessons.

All students, with the exception of one group, perceived a positive sense of competence and the motivation to
be autonomous when a perceived positive teacher-student relationship was in place. The responses of the other
group differed, in that whilst this group reported negative relationships with their current science teacher, these
students still felt that they were learning more than they had with their previous science teacher. In this case,
competence, despite the lack of a positive teacher-student relationship or enjoyment, was attributed more in terms
of how the teacher taught the subject rather than the sense of relatedness that this particular group of students
attributed to the teacher-student relationship.

Autonomous Motivation (SDT: Autonomy)

The students expressed their desire to be autonomous within learning activities, especially investigations.
Further to changes of science teacher at the start of the academic year, many perceived a more positive teacher-
student relationship quality and motivation to be autonomous with their previous science teacher, comparative to
their current teacher. All confirmed that the teacher was the most important factor influencing and informing their
enjoyment of science. The students preferred having the choice as to whether they wanted the teacher to either
direct the investigations or to allow them more freedom by, for example, encouraging them to be entirely self-
directing. However, despite this factor having a positive influence upon their engagement with science, none of the
focus groups felt that there were regular opportunities for them to exercise open-ended autonomy within
investigations. Autonomy through inquiry-based learning, such as investigations, was important to the students as
means of enhancing their perceived competence. All felt that, within their present science lessons, there were fewer
opportunities for them to be autonomous than they would have liked. This did not, however, diminish their sense
of perceived competence within science. Fewer, or indeed no, investigations had potentially resulted in missed
opportunities for the children to learn or master concepts as autonomous and independent learners, especially
where the children had been used to being so with their previous science teacher.

The students reported that the opportunities for autonomous inquiry-based activities were reduced as they
progressed through the older age ranges within the school. The reason for this, in their opinion, was because, with
the older cohorts, the teachers placed a greater emphasis upon the importance of acquiring competence and
competence-related confidence through the understanding and retention of scientific concepts. One of the older
groups stated that they would prefer a science teacher that teaches in such a way that students” feelings of
competence were enhanced, especially as they were preparing for external examinations later in the academic year.
However, this was not seen as a negative, as the students’ preferred means of ensuring competence, understanding
and retention whilst, for example, preparing for examinations was through on-going interactions and discussions
with the teacher and with each other. This included the revision of previously encountered concepts through
discussion with the science teacher: for example, “... I think [the current science teacher] is much better at
explaining things than [the previous science teacher], because, [previous science teacher] kept just going on about
things, and he didn’t really explain them very well, so, I think [current science teacher] is a bit better, like at
explaining them, and helping you understand”.

Perceived Competence (SDT: Competence)

Students” perceived competence was enhanced when they are afforded opportunities to work together and help
each other during learning activities. In addition, students expressed a universal desire to move on to new scientific
concepts as and when they felt that they understood them, rather than always having to wait upon teachers’
decisions to do so: for example, “...you are not spending ages on one subject, like you're not spending like five
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lessons ...you're only spending one lesson... because you have done it in much less time, and if you're just doing
that every single time, in detail, it can get quite boring ...”. Students felt their perceived competence was further
enhanced by teachers who have a positive questioning style and that gave feedback which promoted further
understanding of and confidence with concepts. Other means of enhancing students’ perceived competence
included students being given more time to investigate concepts, to develop their understanding and to complete
work proficiently. The students preferred more direct input from their science teacher: careful explanations and
feedback were welcomed by students as the basis for improving upon their current competencies, as long as it was
accompanied by guidance upon how to improve. One student, for example, suggested that there was the need for
more focused feedback upon the content of the work rather the presentation of the work: “I don’t think he gives
out enough feedback on what we’ve done” and “I know that he marked my work wrong, but he didn’t explain it
why, so, I didn’t really know what to do”.

FURTHER ANALYSIS AND DISCUSSION

For a classroom to stimulate engagement, students should perceive that there is a relevance and value to
learning activities; a positive emotional climate within which students perceive a warm caring interpersonal
relationship with their teacher; that the teacher is attuned and responsive to the individual responses and needs of
students; that the students are making academic progress and are capable of making further progress (both
independently and through teachers” autonomy-supportive behaviours), and; that the students enjoy their time in
the classroom with that teacher (Pianta et al., 2012, p. 373; Reeve, 2009, 2012; Reeve and Halusic, 2009). Primarily,
to promote a positive teacher-student relationship through the enhancement of students’ perceived competence,
teachers should aim to enhance students” abilities by recognising and celebrating their competence within current
learning activities. This appears to be a basis for positive self-efficacious decisions when faced with further similar
learning activities. These contextual factors are likely to have a reciprocal impact, in turn, upon students’ perceived
competence (Hipkins, 2012; Hughes et al., 2011; Lam et al., 2012).

Students’ responses across the seven FGIs confirmed that perceptions of the quality of the teacher-student
relationship were directly influenced by students’ affective and cognitive perceptions of the methods that
individual science teachers had used to enhance the students” perceived competence. Students reported that their
teachers have the direct ability to enhance the pace and depth of the students’ perceived competence. The students
also confirmed that the teacher is the most important factor influencing and informing their enjoyment of and
engagement with science. This was based upon a teacher’s perceived ability to enhance the pace and depth of the
students” perceived competence. In addition, responses revealed that they base their views of the quality of the
teacher-student relationship upon their perceptions of the teacher’s effectiveness at enhancing students’ perceived
competence. This was regarded as more important than satisfying any wish they had for their teacher to be
autonomy supportive, with students’ perceived competence influencing their motivation for learning during
lessons.

It appears that such motivational influencers, if effectively afforded by teachers, should result in students being
encouraged and supported to become more independent, self-competent and self-agentic learners who have
positive perceptions of their self-efficacy. This, in turn, will inform their sustained desire to be autonomous
(Bandura, 1986ab, 1997; Dewey, 1902. 1938ab; Vygotsky, 1978). This posit was supported by the students’ responses
to questionnaires across the three data waves, which revealed that the strongest correlative association informing
their engagement was between relatedness and competence. The weakest correlative relationship informing their
engagement was between relatedness and autonomy support.

During all FGIs, relatedness (the quality of the teacher-student relationship) emerged as the most influential
SDT construct in terms of its impact upon students’ motivated engagement with science learning activities.
Students revealed that they based their views of the quality of the teacher-student relationship upon their
perceptions of the teacher’s effectiveness at enhancing students’” perceived competence. Perceived competence was
revealed as predictive of students” autonomous motivation during learning activities. It was also affirmed that the
teachers were central to students” enjoyment of and engagement with science. The quality of the teacher-student
relationship appears to be inextricably linked to the extent to which a teacher’s behaviours and afforded learning
provision during lessons promote the students’ perceived competence specific to science, based upon repeated,
confirmatory interactions. Students’ perceived competence was based primarily upon the performance feedback
provided by the teacher. Teachers” affordance of autonomy-supportive learning activities that were regarded as
enjoyable, interesting and enjoyable also informed and predicted students” engagement with learning activities
(Jang et al., 2012; Vansteenkiste et al., 2005, 2012). In addition, teacher care and affective support was revealed as a
potential predictive basis for enhancing students’ feelings of belonging, academic enjoyment, self-efficacy
(perceived competence) and engagement (Hardre et al., 2006; Pat El et al., 2012; Zhou et al., 2012).

Student responses, therefore, confirmed that, whilst the satisfaction of all three SDT basic psychological needs
is important, relatedness (positive teacher-student relationships) and competence are the two most influential SDT
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constructs upon their motivation to engage with science. As stated above, students” perceived competence was
regarded as a stronger basis for a positive teacher-student relationship than satisfying any wish that the students
had for their teacher to be autonomy supportive through, for example, the affordance of inquiry-based learning
activities. However, where such opportunities were afforded, the students did confirm that this reinforced and
promoted more positive perceptions of the quality of the relationship with their science teacher. Where students
had increased and / or sustained opportunities to exercise their own autonomy through inquiry-based learning,
they self-reported more positive perceived competence and progress in science. It may be that students who are
afforded the autonomy to demonstrate their competence through, for example, inquiry-based learning activities,
whilst supported by positive feedback from the science teacher, are more likely to develop a strong teacher-student
relationship and, reciprocally, are more likely to be engaged with science. In addition, the reciprocal feedback
perceptions of relatedness and competence have been asserted by students as having a direct impact upon their
engagement with learning (within the main study, and, for example, Harter, 2012a; Mahatmya et al., 2012). The
basis of this reciprocal relationship may be that perceived competence is influenced by an intrinsic motivation
orientation, which, in turn, is informed by a student’s perceptions that they have frequent opportunity to be
autonomous and be supported in this by the teacher (Guay et al., 2013).

Feedback as a form of support by the teacher enhances perceived competence, which, in turn, appears to inform
the quality of and balance between intrinsic and extrinsic forms of motivation (Deci and Moller, 2005; Ryan and
Deci, 2009; Vallerand and Reid, 1984). The quality of the balance between intrinsic and extrinsic motivation
determines the extent of engagement, as “Intrinsic motivation flourishes under conditions supporting autonomy
and competence and wanes when these needs are thwarted” (Ryan and Deci, 2009, p. 174). Indeed, intrinsic
motivation and other motivational variables are intrapersonal psychological responses to the sociocultural
conditions of the classroom, including the teacher-student relationship quality (Hughes et al., 2008) and the regular
enhancement of perceived competence during learning activities (Ryan and Deci, 2009). The nature of the learning
activity will influence students’ perspective of whether the activity encourages autonomy (such as inquiry-based
open-ended learning) or controlling (such as a test of factual knowledge and retention, where motivation is more
extrinsic than intrinsic (Benware and Deci, 1984; Fortier et al., 1995; Grolnick and Ryan, 1987). Perceived
competence can still have a strong influence upon students” motivated engagement through the internalisation of
an activity’s value, such as its potential to lead to further cognitive progress (Ryan et al., 1985).

Relatedness, through the quality of the teacher-student relationship, has been referred to as a “supplement”
within the SDT model, with autonomy and competence being more often emphasised as the basis for self-
determined engagement (Ryan and Deci, 2009, p. 178). However, the current research suggests that relatedness is
the essential central catalyst informing the quality of students” engagement through the enhancement of perceived
competence. Students across all cohorts self-reported that they temporally developed a stronger sense of
competence and autonomy support. This suggests that students are temporally able to develop positive perceptions
of their competence and self-efficacy across the full continuum of teacher motivating styles from autonomy
supportive to controlling (Close and Solberg, 2008).

From the results, of the three SDT constructs, the one that is most resilient with regards to engagement appears
to be competence, in the form of an individual’s sustained need and desire to be competent. This resilience was
affirmed, even when the quality of the teacher-student relationship is regarded as negative and there are limited
opportunities for students” autonomy to be exercised. Whilst none of the cohorts reported a consistent positive
relationship with their science teacher, a small number of individuals within each group did report a positive
relationship with the science teacher: in some cases, this was very positive. These students reported similarly
positive perceptions of their competence within science learning activities, of positive levels of the autonomy
allowed and, where afforded, autonomy support. However, with the increasing age of the groups it was interesting
to note that although the quality of the teacher-student relationship was regarded overall as negative by the
students there were still steady increases in the students” perceived competence and motivation to be autonomous.
This suggests that whilst the teacher-student relationship quality appears to be predictive of students” perceived
competence and autonomous motivation with younger students, the relationship may be less influential with the
increasing age of the students as they developmentally move from dependence upon the teacher to
interdependence (Harter, 2012a; Mahatmya et al., 2012; Ryan, 1982; Skinner and Pitzer, 2012). Also, it may be that
younger students perceive the quality of the teacher-student relationship as being more important, comparative to
their older peers, as the motivational basis for feeling engaged and competent within learning activities. It has been
suggested that younger students” perceptions of the teacher-student relationship quality are based upon a form of
learned helplessness: manifested as dependency upon the teacher for guidance, and for making the student’s
competence-based progress, successes and achievements overtly evident (Harter, 2012ab; Hattie, 2009, 2012; Pat El
et al., 2012). As students mature, they usually become less dependent on their teacher (Harter, 2012a). However,
there will still be adaptive help-seeking alongside an increasingly greater psychological need to be more
independent, as well as engaging in tasks and behaviours where they increasingly feel more competent by making
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progress as a result of their own self-motivated and self-determined autonomy (Harter, 2012a; Mahatmya et al.,
2012).

All groups reported their need to feel competent and to become more competent, even when the teacher-student
relationship quality was viewed as negative. In addition, the positive affect generated in response to perceived and
actual achievement was instrumental in enhancing students’ perceived competence and, in turn, an a more positive
teacher-student relationship quality. For example, enhanced engagement was observed during learning activities
when there were positive associations between students’ perceived competence and intrinsically regulated
motivation (Cox and Williams, 2008). These motivated perceptions and increased engagement resulted in the
student feeling more self-efficacious and, therefore, motivated and enthused by the challenges within new learning
activities. This appears to be due to perceived competence and self-efficacy combining to create an overall academic
self-concept which influenced the beliefs that the student has about their academic capabilities, skills and strengths,
and the experiences that have informed these (Bandura, 1977, 1986ab, 1997; Cleary and Zimmerman, 2012; Hughes
et al., 2011; Marsh and Shavelson, 1985; Pajares, 1996; Urdan and Turner, 2007).

It was interesting, also, that the students’ regarded their perception of competence as sustaining their
motivation for learning within science even if they did not always get the chance to translate this into autonomous
behaviours often associated with optimum engagement. This differs from the findings of other studies that have
focused upon the importance of the teacher-student relationship as the motivational basis for effortful engagement
(Archambault et al., 2013; Birch and Ladd, 1997; Hamre and Pianta, 2006; Hughes et al., 2008; Pianta and Steinberg,
1992; Pianta and Stuhlman, 2004; Pianta et al., 1995, 2002, 2003). A possible reason for the responses of the current
participants differing from those reported by other studies may be that they have learnt through experience to not
only be less reliant upon the quality of the teacher-student relationship as the basis for informing their perceived
competence but also at an earlier age than one would normally expect (Lynch and Cicchetti, 1997). The students’
perceptions revealed that, rather than looking to their teachers, they had become more reliant upon their peers at
this stage. They appeared to be using interactions with peers as an influential means of informing their perceived
competence within science lessons. Although this could not be confirmed, it may be that the excellent quality of the
teacher-student relationships that the children had when they were younger had helped them to internalise
benchmarks for judging their perceived competence and self-efficacy earlier than one would expect
developmentally. Indeed, Ryan (2001) highlighted the important compensatory role of peer influence, especially
when the teacher-student relationship is either negative or regarded as less important, reporting that there is a
tendency amongst young adolescents to group together according to perceived homophily: shared attributes
including “...the norms, values, and standards that concern academic motivation and achievement. This shared
peer group context is likely to influence adolescent motivation and engagement in school” (p. 1136).

Similar findings across FGIs revealed factors that were predictive of and are predicted by a positive teacher-
student relationship include a teacher who is;

1. receptive to students’ perceived competence and self-confidence;

2. mindful of students” competence levels, allowing learning to progress at an appropriate pace;

3. adept at explaining scientific concepts and theories in such a way that all students may understand them;
4

providing opportunities for the students to discuss their ideas and explore their understanding of scientific
concepts;

5. providing opportunities for the students to demonstrate their mastery, understanding and application of
scientific concepts;

6. listening to students, acknowledging their ideas and questions; positive and encouraging in his feedback
about a student’s progress and competence, including the correction of misunderstandings;

7. perceived to be working hard to help students develop their competence and understanding of scientific
concepts and processes;

8. treating all students fairly and equally, avoiding nepotism, and;
9. is adept at maintaining good relationships with students outside of science lessons.

Conversely, factors that are predictive of negative teacher-student relationships include a teacher who plans
lessons in such a way that is very different from the way that the students prefer to learn; is perceived to make no
effort to make learning enjoyable; who ignores the responses of students, particularly when they are attempting to
demonstrate that they are already able to do something or have completed something prior within the current
concept area, and; who does not allow sufficient time for the students to investigate concepts. Therefore, it is posited
that the teacher-student relationship quality may be used as a reliable predictor of perceived competence, academic
achievement, and educational outcomes such as sustained engagement with learning activities (Hattie, 2003).
Furthermore, the current research suggests that the motivation to be autonomous is an outcome dependent upon
the combined motivational impact of students” perceptions of the quality of the teacher-student relationship and
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their own perceived competence. The main study students self-reported that their perceptions of competence,
especially where there was perceived negative relatedness, were attributed more to the means by which the teacher
taught the subject and emphasised learning, rather than the sense of relatedness that this particular group of
students attributed to the teacher-student relationship. As none of the focus groups felt that there were regular
opportunities for them to design and lead open-ended, autonomous investigations, the perceived quality of the
interpersonal relationship with the teacher had become increasingly dependent upon the extent to which the
teacher directly enhanced the students” perceived competence during science lessons.

CONCLUSIONS

Whilst Ryan and Deci (2009) acknowledge that “... both the social-contextual and personal motivation variables
central to SDT have been found to predict engagement, performance and well-being” (p. 181) and assert that
relatedness, autonomy and competence have salient motivational influences upon an individual’s self-determined
motivation to engage with learning activities, they have not, within their writing, specified if one SDT construct is
central to the positive psychosocial development of the other two when applied to students’ motivated engagement
in the classroom. The emergent multivariate hierarchical influences of each of the three SDT needs upon the other
two and students’” motivated engagement with learning is at the heart of the students’ self-reported perceptions.

For a classroom to stimulate engagement, students should perceive that there is a positive emotional climate
within which students perceive a warm caring interpersonal relationship with their teacher; that the teacher is
attuned and responsive to the individual responses and needs of students; that the students are making academic
progress and are capable of making further progress (both independently and through teachers’ autonomy-
supportive behaviours), and; that the students enjoy the time they spend in the classroom with that teacher (Pianta
etal., 2012, p. 373; Reeve, 2009, 2012; Reeve and Halusic, 2009). Primarily, in order to promote a positive cumulative
and reciprocal teacher-student relationship through the enhancement of students” perceived competence, teachers
should aim to support and encourage students through the enhancement of students” abilities to internalise the
standards necessary for recognising and celebrating their competence within current learning activities. Such
standards appear to act as a basis for positive self-efficacious decisions when faced with further similar learning
activities. These contextual factors are likely to have a reciprocal impact, in turn, upon students’ perceived
competence (Hipkins, 2012; Hughes et al., 2011; Lam et al., 2012).

In summary, the students regarded their teachers as being central to the enhancement of students” engagement
and achievement within learning activities (see Appendix B). This was based upon the view that the students
perceived that the teacher has the direct ability to particularly enhance the pace and depth of the students” perceived
competence, mediated by teacher feedback. Students” willingness to listen to and act upon competence-based
feedback is informed by the perceived quality of the teacher-student relationship (Hipkins, 2012). Receptiveness to
teacher feedback reciprocally informs students” self-efficacy, and, as a result, impacts upon their engagement within
learning activities (Cleary and Zimmerman, 2012). The current research reveals that engagement is predictive of
students” motivation, which is reliant upon the individual teacher satisfying the need for competence or autonomy,
or both.

From the FGIs, it appears that there is a potential hierarchy between SDT BPNs. However, the quality of the
teacher-student relationship has been referred to as a ‘supplement’ within the SDT model, with autonomy and
competence more often being emphasised as the basis for self-determined engagement (Ryan and Deci, 2009, p.
178). However, the evidence within the current research suggests that relatedness, in the form of positive teacher-
student relationships, is the essential catalyst informing the quality of students’ engagement through the
enhancement of perceived competence. The results of the school-based research suggest that the teacher behaviours
and methods supporting students” perceived competence and motivation to be autonomous are optimized when
students perceive that they have a positive relationship with the teacher within the classroom. Where there is a
perceived positive teacher-student relationship, different forms of motivation were enhanced. These include
intrinsic motivation, extrinsic motivation to work towards goals that are regarded as having a personal value,
competence motivation and autonomous motivation (Hughes et al., 2008; Ryan and Deci, 2009). The desire for
autonomy also appears to have a motivating impact upon perceived competence and the resultant competence
motivation and intrinsic motivation to engage with learning. Students” motivation to exercise their own autonomy
originated with the students’ affect-driven feelings of perceived competence, self-agency and self-determination.
Autonomy was self-reported as the least influential of the three SDT basic psychological needs in terms of its impact
upon students” motivation to engage with learning activities.

A limitation of the current research was the sample size, which was necessarily small due to convenience
sampling as the research was undertaken with the teacher-researcher’s students. However, the seven focus group
interviews effectively harvested a range of student perceptions, including the experiences and inferences that had
shaped these, regarding the contextual factors and teacher behaviours that encouraged their motivated engagement
with learning. Repetition of the study by teachers would enable the extension of each questionnaire to explore each
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area in greater depth. In addition, allowing more time to conduct FGIs may lead to greater insights regarding
factors, experiences and perceptions that inform and influence students’ self-perceptions. In addition, the presence
of the researcher undoubtedly has an influence upon the behaviour of the people being studied, a phenomenon
known as ‘observer effect’ (Cohen et al., 2007). However, as with most research designs, the researcher will never
be successful in their attempts to eliminate their influence upon the people and settings they are studying and
seeking to understand (Hakim, 2000, p. 67).

The current research has been approached throughout with the objective of enhancing teacher-researchers’
contextual understanding of students’” motivation to engage with learning activities. The discussed findings
highlight areas that teachers may wish to focus their energies upon as means of enhancing the quality of the teacher-
student relationship and the students” perceived competence through a focus upon feedback. The findings may be
applied by teachers within their own classrooms as a means of improving and developing both their evidence-
informed professional practice and further in-school research. The implications of this research are discussed herein
in terms of the significance of the findings and their applicability as epistemological contributions to the substantive
field of SDT within educational research. The findings have practical implications for teachers in their own
classrooms, as well as school leaders and others involved in the formulation of educational policy based upon
research-led teaching.
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APPENDIX A

Examples of Questions Asked and Areas Explored during the Focus Group Interviews

Describe how well you get on with your current Science teacher, outside the Science lesson.

Do you have much contact with him outside of your Science lessons? Do you see him for other lessons, or
for other activities?

Do you think that liking your Science teacher outside of the Science lesson makes a difference to how you
feel about Science lessons at all?

Would you say that your perceptions of your teacher affect how you enjoy Science?

If you had that choice, would you have your previous Science teacher back, or would you stick with the one
you’ve got now?

Did your perceptions change over time? If they did, what might have caused those changes in your
perceptions?

If you're not feeling happy within Science lessons, what have your science teachers done to help?
What would your ideal Science teacher be like? What would you want from your ideal Science teacher?

Does your Science teacher listen to you? Do they use your ideas, and do you feel that your Science teacher
is listening to you?

Do you feel able to say to your current Science teacher, “Can we have a lesson where we can show you that
we have actually learned this?” Would you be able to do that?

Are you given lots of opportunities to discuss your ideas and thinking, or are you expected to have the right
answer?

What do you like most about your Science lessons?

Do you get opportunities to design, and do your own investigations? Does that make a difference to your
enjoyment of Science lessons?

What would be your ideal Science lesson?

Is the teacher the most important factor in your enjoyment of Science?

How does your Science teacher help you to feel more confident within Science?

How does your current Science teacher use feedback in terms of how well you're doing?
Does this help you to feel more competent, and that you are doing well within your Science?

In what ways has your Science teacher helped you to understand what you're learning? How do they help
you as individuals?

What could your teacher do to make the relationship between you and him stronger within the Science
lessons?

Is it important to like your Science teacher, and your Science teacher to like you, to make a difference to your
enjoyment and your progress within the lessons?

Is there anything else that you want to say about your enjoyment or improvement of Science, anything like
that, that I haven’t asked you about, or that you haven’t had the opportunity to discuss?

Does your current Science teacher’s feedback help you to feel more competent during science lessons?
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APPENDIX B

Summary of Characteristics of Students” SDT-Grounded Engagement with Learning in

10.

11

12.

13.

14.

Science

The influence of the interplay between the three SDT basic needs

There is an emerging important relationship, in terms of the influence that relatedness, in the form of
teachers” support behaviours, has upon students’ perceived competence, intrinsic motivation, and
motivation for engagement and achievement.

Students” classroom-based perceptions of teacher support (relatedness) influenced student’s perceived
competence, with both being predictive of students” motivation to engage in learning: a student’s individual
affect and motivation to engage with learning activities are based upon his/her perceptions of the classroom
environment.

Motivation for learning takes many forms, including intrinsic, self-determined, extrinsic and amotivation,
and are functions of and dependent upon age, mediated by students’ perceptions of the teacher and teacher-
provided support;

Regardless of age, perceived competence and the perceived satisfaction of competence emerged as the
strongest mediators between the teacher-student relationship (relatedness) and self-determined motivation
and engagement in learning;

Perceived competence was based upon performance feedback provided by the teacher, which, in turn,
informed students’ need for autonomy;

Both relatedness and competence, but not autonomy, mediate the effect of feedback upon students’
motivation: the extent to which a student regarded feedback as either positive or negative was dependent
upon the perceived quality of the interpersonal relationship with the teacher and the extent to which the
teacher’s feedback informs a student’s positive perceived competence;

Perceived competence and the influence upon self-efficacy

Common across the age range cohorts was the association between higher levels of perceived competence
and higher self-efficacy, higher self-esteem, and higher competence need satisfaction: this was equally
associated with higher levels of self-determined motivation and intrinsic motivation;

Key factors which were asserted as mediating between social contextual factors provided the teacher and
students’ sustained engagement were the provision of learning activities which promote students’ positive
perceptions of competence and self-efficacy

Competence support by the teacher was central to students” expectancy-related and self-efficacious beliefs;
Perceived competence has the potential to inform students’ self-efficacy, and, in consequence, impact upon
their engagement within learning activities;

. Relatedness and competence have a mediational influence upon students” motivational perceptions and

reactions predictive of engagement;
Prior academic self-concept significantly predicted academic achievement, which is potentially mediated
by students’ perceived competence.

Relatedness through the quality of the teacher-student interpersonal relationship

There was an emphasis upon the importance of the teacher’s role in ensuring that all of these factors are

sustained through their interpersonal and instructional styles;

The strength of the social relationship with the teacher was more influential upon students” motivation for

and engagement with learning, comparative to the students’ perceptions of autonomy and competence:

a. All three SDT constructs were found to partially mediate self-determined engagement with learning
through the quality of the teacher-student relationship.

b. A teacher’s interpersonal style and associated behaviours had a long-term impact upon students’ SDT
basic need satisfaction, adjustment to learning within a formal context, and an enhanced sense of the
desire to engage in learning;

c. Relatedness through teacher support was the basis of the teacher-student relationship quality;

d. Social-contextual factors afforded by the teacher within the classroom enable students to satisfy their
basic needs for relatedness, competence and autonomy;
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15.

16.

17.

18.

19.

20.

21.

22.

23.

e. Affective support by teachers is a sound basis for enhancing feelings of belonging, academic
enjoyment, academic optimism and self-efficacy (perceived competence) and engagement (academic
effort).

f. Significant associations were reported between perceived teacher affective support and students’
motivational, affective and engagement behaviour outcomes.

g. Teachers’ positive affective support behaviours include caring for and interest in students,
demonstrating respect and concern as appropriate, listening and responding to students” ideas,
recognition of effort, and fair treatment: these are argued to be positive predictors of students’
optimistic self-concept, academic effort, academic achievement, and the pursuit and practise of
prosocial behaviours.

h. Relatedness-enhancing behaviours were the basis of the development of higher expectations of
students, and were associated together: that is, a teacher who felt a stronger affective / relational bond
with a student had higher expectations of the student than, conversely, where the teacher felt a weaker
affective / relational bond.

i. The positive teacher-student interpersonal relationship develops through frequent interactions with
teachers during collaborative projects, focus upon relationship enhancement, modelling enthusiasm for
and confidence in students’ ideas, providing academic and emotional support which result in regular
opportunities to achieve success, and provide informative feedback in a positive manner, including
what was done well, and what may be done next to achieve further competence and success.

There were positive associations between teacher support, enhanced feelings of relatedness towards the

teacher, and students’ feelings of self-determined motivation;

The need for autonomy and factors informing perceptions of autonomy supportive
behaviours

Autonomy support and engagement may be enhanced over time, mediated by relatedness enacted as
teacher support. Reciprocal effects were found between earlier perceptions of engagement and later
perceptions of the motivating and engaging nature of the classroom.

Students who perceived a higher level of autonomous self-determination, as opposed to feeling controlled
by their teacher, were more likely to feel that all of their SDT basic needs were being satisfied as a direct
result of their teacher’s behaviours;

There is a positive relationship between students’ subject-specific science achievement, intrinsic
motivation for and engagement with learning in science lessons, which are influenced by perceptions of
autonomy support and perceived subject-specific competence in science;

Intrinsic motivation has a positive influence upon subject-specific self-concept, such as perceived
competence and self-efficacy, and, in turn, achievement, and further enhanced perceptions of autonomous
motivation, engagement and achievement over time;

The need to be autonomous may be a motivational outcome of the combination of teachers’ relational-
enhancing behaviours and the extent to which teachers” competence-based feedback enhances students’
perceived competence.

Teachers’ autonomy supportive behaviours have a positive mediating influence upon intrinsic motivation
via the influence of perceived competence;

Students’ perceptions of teachers” autonomy supportive behaviours was predicted by autonomous
motivation, dependent upon whether goals are perceived by students as intrinsic or extrinsic

Relatedness and autonomy support can enhance students” enhanced positive perceptions of higher need
satisfaction, self-determined motivation and engagement;

Teachers’ behaviours supportive of enhancing students’ positive engagement with learning

24.

25.

26.

Teachers should afford and create an optimal learning context which enhances students” affective

perceptions of well-being and the motivation to persistently engage in learning;

Teachers who deliberately increase the frequency of behaviours regarded as being central to the three SDT

constructs can enhanced their students” quality of motivation and their subsequent wish to engage further

in learning;

Teacher-student interactive dialogue supports students” sense of autonomy and competence:

a. Teachers’ performance feedback had an impact upon students” sense of relatedness and intrinsic
motivation for engaging in learning activities;

b. Key mediating variables that have an impact upon intrinsic motivation and subsequent engagement
were the teachers’ interpersonal style and instructional behaviours during lessons, and the influence of
these upon students” motivational needs;
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27. Perceptions of relatedness are enhanced by teachers’ supportive dialogue that is meaningful to the
student;

allowing students to take leadership roles within the classroom;

involving students in decision making;

affording a motivational climate that emphasises the competence of students;

encouraging students to develop their perceived competence as the basis for becoming more self-

efficacious when approaching new learning activities, and;

e. positive, autonomy-encouraging phrases, such as “You could” and “You might”, as opposed to “You
should” and “You must”, when used by teachers will be regarded as more autonomy supportive, and
therefore more motivating and predictive of engagement, than controlling.

28. Teacher support manifested as autonomy supportive behaviours were positively predictive of intrinsic
motivation and self-determined motivation to engage with learning activities.

an o
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