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Abstract
Introduction: Researchers note a consistent decline in adolescents’ motivation and
participation in science. It is important to examine factors vital to students’motivation in
science, such as teacher‐student relationships (TSRs). Limited research in science has
examined TSRs from a multidimensional or person‐centered perspective. The present
investigation adopts Ang's tripartite relational framework to examine three dimensions
of TSRs: socio‐emotional support, instrumental help, and conflict. Such research is
needed to better understand the diversity of relationships that exist within a science
classroom and their impact on science motivation.
Methods: This study examined N = 2669 Australian high school students (66% girls;
Mage = 15.11 years; SD = 0.69). Data were collected via online sampling in the final
quarter of 2020. The data are cross‐sectional. Latent profile analysis was used to (1)
determine if distinct student profiles based on the three dimensions of TSRs existed
and (2) the extent to which these profiles were associated with varying levels of science
motivation: self‐efficacy, intrinsic value, utility value, and cost.
Results: Four distinct profiles were identified: Positive, Complicated, Distant, and
Negative. Students in the Negative TSR profile reported the lowest adaptive
motivation and highest cost. The associations between profile membership and
motivation were more varied for the Positive, Complicated, and Distant TSR profiles.
Conclusions: Findings indicate that dichotomous perspectives (positive vs. negative)
may be insufficient to describe the diversity of relationships within science classrooms.
Results also suggest that concurrent attendance to all dimensions of TSRs is needed to
improve relationships.
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1 | INTRODUCTION

Researchers have noted a consistent decline in secondary school students’ interest and motivation to study science
(OECD, 2017; Wilson & Mack, 2014), including in Australia, the site of the present investigation (NSW Education Standards
Authority, 2021; Office of the Chief Scientist, 2014). While this decline challenges the long‐term growth and stability of the
Australian economy, there are also individual costs to students. According to Watt et al. (2019), for example, students’
disinterest in science results in the premature shutting of career pathways. As a result of these national and individual costs,
multiple policy bodies in Australia and internationally have made students’motivation in science a key educational goal (e.g.,
Marginson et al., 2013; OECD, 2017).
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The present investigation draws on expectancy value theory (EVT) to understand students’ motivation, which prior
research demonstrates is an effective framework for understanding adolescent motivation in science (Andersen &
Chen, 2016; Burns, Martin, et al., 2019) and STEM more broadly (Perez et al., 2019). EVT posits that student motivation
depends both on expectations for success and subjective task values. Expectations for success refer to students’ belief in their
capacity to do well (Wigfield & Eccles, 2000). In the present investigation, this is operationalized via students’ science self‐
efficacy. While the analysis of subjective task values has traditionally included measures of intrinsic value (enjoyment and
interest in a subject), utility value (usefulness of subject to personal future), attainment value (personal importance of doing
well in a subject), and cost (negative aspects of task engagement, such as inability to engage in other activities or perception
that effort is not worthwhile) (Wigfield & Eccles, 2000), researchers have recently debated the distinctiveness of attainment
value from utility value (Burns, Martin, & Collie, 2021a). Some have collapsed these values into a single construct (Durik
et al., 2006; Jacobs et al., 2002), while others have forgone the inclusion of attainment value (Watt et al., 2019). Given the
particular importance of utility value beliefs in science outcomes (Harackiewicz et al., 2012), we adopt this latter approach.

According to EVT, students’ motivation is informed by their social contexts and relationships. Students internalize the
social messages transmitted through their relationships, such as those with teachers, and these messages in turn influence
both their expectations for success and the values they assign particular tasks (Wigfield & Eccles, 2000). For this reason
Students who experience more positive relationships with their teachers tend to develop more adaptive motivational beliefs.
Indeed, prior research has shown that positive teacher‐student relationships (TSRs) in science are associated with higher self‐
efficacy (e.g., Patall et al., 2018), greater intrinsic valuing of science (e.g., Burns, Martin, et al., 2019), and greater beliefs in the
utility value of science (e.g., Han et al., 2019). However, by and large, researchers examining the secondary science education
context often adopt a positive and univariate approach: focused either on single socio‐emotional relationship dimensions
(e.g., closeness, warmth [Han et al., 2019; Kelly & Zhang, 2016; Sakiz, 2017]) or single instructional dimensions (e.g.,
feedback [Burns, Martin, et al., 2019]). This is surprising given the extant theoretical and empirical literature that positions
TSRs as multidimensional (Hamre & Pianta, 2001; Hughes, 2011; Rimm‐Kaufman et al., 2015; Wentzel et al., 2010, 2017).
Even within research adopting a multidimensional framework, few studies examine socio‐emotional and instructional
aspects together (see Spearman & Watt, 2013 and Telli et al., 2010 for exceptions).

Multidimensional models of TSRs, such as Ang (2005; see also Ang et al., 2020) tripartite relational framework, typically
include both positive and negative dimensions. Ang (2005; Ang et al., 2020, 2008) argues that there are three dimensions of
TSRs: satisfaction, instrumental help, and conflict. Given the close conceptual alignment between satisfaction and more
common notions of warmth, relatedness, and closeness (Ang et al 2020; Hughes, 2011), we adopt “socio‐emotional support”
as an umbrella term. Socio‐emotional support refers to an overall sense of relatedness, which reflects the relational warmth
and level of care provided by teachers (Ang et al., 2020). Instrumental help refers to the academic structure teachers provide,
such as offering advice, guidance, and feedback (Ang et al., 2020), while conflict refers to the adverse interactions that take
place between the teacher and students that may hinder learning (Ang, 2005). Socio‐emotional support and instrumental
help reflect positive relationship dimensions, whereas conflict represents a negative dimension.

Closeness (captured in this study by socio‐emotional support) and conflict are the two most commonly agreed‐on
dimensions of TSRs (Mason et al., 2017), and Ang's inclusion of these dimensions in her tripartite model is consistent with other
well‐established models of TSRs (e.g., attachment theory driven models; Hamre & Pianta, 2001; Hughes, 2011). As noted above,
however, the inclusion of instrumental help is a departure from such models which typically either include dependency (i.e., the
extent to which students heavily rely on or cling to their teacher; Hamre & Pianta, 2001) or focus on closeness and conflict alone
(see Hughes, 2011; McGrath & Van Bergen, 2015). For adolescents in particular, instrumental help is important because it reflects
teachers’ increased emphasis on academic guidance during secondary school (Ang et al., 2008). In contrast, dependency is less
relevant for adolescents than for younger children (Burns, Bostwick, et al., 2019; Hughes, 2011; McGrath & Van Bergen, 2017).
Adolescents are also aware of the importance of instrumental help and see it as a key contributor to relationship quality
(Van Bergen et al., 2020). While research considering the relationship between closeness and instrumental help is equivocal (see
Ang, 2005; Song et al., 2015), there are distinct outcomes (Patrick et al., 2007): instrumental help consistently predicts
adolescents’ academic achievement (Ang, 2005) and closely aligned constructs such as academic support predict mastery goals
(Song et al., 2015). Instrumental help and socio‐emotional support both independently predict students’ interest in the class,
while socio‐emotional support predicts classroom‐based social goals (Wentzel et al., 2010).

The overall quality and nature of the relationship that students’ have with their teachers is emergent from their
experiences of each relational dimension and typically viewed on a positive to negative continuum (Ang, 2005; McGrath &
Van Bergen, 2017). Broadly speaking, researchers adopting a multidimensional approach argue that positive TSRs are those
characterized by higher socio‐emotional support, higher instrumental help, and lower conflict; negative relationships
are characterized as the inverse. While there is limited research that considers other combinations of dimensions beyond
the traditional positive‐negative binary, recent work by McGrath and Van Bergen (2019) highlights the presence of
“complicated” and “reserved” relationships in primary school (in which there is either high levels or low levels of both socio‐
emotional support and conflict together). These findings suggest a need to test such relationships in the secondary school
context, and more broadly to adopt multidimensional perspectives to capture the full diversity of TSRs.
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Empirical research taking a multidimensional approach to TSRs, in science or in other academic domains, has mostly
employed variable‐centered analyses (e.g., Ang et al., 2020; Spearman & Watt, 2013; Suldo et al., 2014; Wentzel et al., 2010;
for exception see Chong et al., 2010). While this research has provided important evidence for the impact of individual
relationship dimensions on student outcomes, there is a need to better understand the varying degrees to which students
experience each dimension in practice. Indeed, the findings of McGrath and Van Bergen (2019) indicate that some students
may experience closeness or conflict more intensely than others. Further, and in contrast to latent assumptions that
relationally “positive” or “negative” dimensions will cluster together, we note the possibility for different combinations of
dimensions to occur for different groups of students. This being the case, distinct relational profiles may also be differentially
associated with students’ motivation in science. Person centered analyses, such as latent profile analysis (LPA), affords the
opportunity to identify different subpopulations of students based on particular patterns of relational dimensions (see Collie
et al., 2020). Identifying these relational profiles can yield important insights about the diversity of relational quality students
have with their science teachers, while measuring associations with motivation can offer direction about what types of
relationships best foster adaptive motivation and which are problematic.

1.1 | Current study

The current study uses LPA to (1) identify if there are distinct TSR profiles in science and (2) examine if these profiles are
differentially associated with students’ science motivation (i.e., self‐efficacy, intrinsic value, utility value, and cost). Because of
the dearth of research in this area, this study is exploratory in nature. However, drawing on the research of McGrath and Van
Bergen (2019), we hypothesize that, in addition to the “classic” positive and negative TSRs, there are likely to be profiles that
reflect more mixed compositions. Further, drawing on variable centered research, we hypothesize that the profiles
characterized by higher ratios of socio‐emotional support and instrumental help as relative to conflict will have stronger
associations with self‐efficacy, intrinsic value, and utility value; whereas those profiles characterized by higher ratios of
conflict relative to socio‐emotional support and instrumental help will have stronger associations with cost. It is important to
indicate here that the ratios are based on the relative levels of indicators within profiles, rather than absolute values. For
example, it may be that some mixed profiles have the same absolute value of an indicator (e.g., conflict) but this level is
relatively high or low compared to other indicators. Examining such differentials between indicators is a benefit of person‐
centered analyses and can yield important insight about which indicators may be the most salient features of particular
profiles.

2 | MATERIALS AND METHODS

2.1 | Participants and sampling

Participants included 2669 Australian high school students in year 9 (45.40%) and 10 (54.60%) with an average age of 15.11
years (SD = 0.69). Sampling was limited to years 9 and 10 to take advantage of the Australian curriculum structure, in which
students can choose to discontinue science after year 10. The demographics of the sample are presented in Table 1.

Ethics approval was obtained from the institutional review board. Students were then recruited to participate via paid
advertisements posted on Facebook, Instagram, and Snapchat over a 1‐month period. Social media advertising has
demonstrated advantages when compared with traditional recruitment methods, with increased participants, more
participant diversity, and decreased effects of convenience sampling on measurement (Forgasz et al., 2018). To ensure
sampling quality, the advertising was limited to Australian students between 14 and 17; only one survey could be completed

TABLE 1 Sample demographics

Demographic group Sample Australia

Gender (girl) 66% 50.9%

Indigenous (aboriginal and/or torres strait islander) 5% 5.2%

Geographical location 8 States and territories 8 States and territories

Socioeconomic status (SES) 1023.26 (SD = 77.03) 1000 (SD = 100)

Note: Gender is based on Australian Bureau of Statistics’ (A estimates of gender ratios (ABS, 2021). It should be noted here that, 40 students (1.2%) endorsed nonbinary and 43
students (1.3%) preferred not to report their gender. These cases were recoded as missing in analysis to avoid making claims based on small percentages of students. Percentage of
Indigenous secondary school students is based on ABS school enrollment data (ABS, 2018). SES is based on the ABS Index of Relative Socioeconomic Advantage and
Disadvantage, which draws on data related to postcode.
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per IP address; and skip logic functions meant only students who selected year 9 and 10 could complete the survey. The final
sample was representative for SES and for the participation of Indigenous (Aboriginal and Torres Strait Islander) students
(see Table 1), with a gender split reflecting the higher average usage of social media by girls (Twenge & Martin, 2020).

Students completed the survey in the last quarter of 2020, at the end of the Australian school year. During this time
students had been physically back in schools for two quarters: remote learning due to the COVID‐19 pandemic was restricted
to the first two quarters of 2020. Upon completion of the survey, participants were given the option to enter a draw to win a
pair of headphones or gift vouchers.

2.2 | Materials

Information about the substantive and covariate measures is provided below. Reliability is assessed via coefficient omega,
with estimates >0.65 being considered acceptable (McNeish, 2018). Reliability estimates and descriptive statistics are reported
in Table 2.

2.2.1 | TSR factors

All TSR factors were measured on a scale from 1 (strongly disagree) to 7 (strongly agree). Socio‐emotional support was
measured via a science‐adapted version of the Teacher Personal Support subscale of the Classroom Life Instrument (4 items;
e.g., “my science teacher cares about my feelings”; Johnson et al., 1985). Instrumental help was measured via teacher
feedback and was assessed via the OECD measure of teacher feedback (5 items; e.g., “my science teacher advises me on how
to reach my learning goals”; OECD, 2019). Conflict was measured via teacher unfairness and was assessed via 3 (of six) items
from the OECD measure of teacher unfairness (OECD, 2019). The selected three items were included because they reflected
unfair classroom practices (“my science teacher disciplines me more harshly than other students”), whereas the excluded
items instead reflected teacher bullying/hostility (e.g., “my teacher ridiculed me in front of others”) (see Burns et al., 2020).
Preliminary analyses of the subscale factor structure indicated that one of the three included items had a low factor loading
(λ = 0.24), and that the reliability of the factor significantly improved after excluding this item (Δω = 0.15). For completeness,
therefore, two parallel LPAs were run with the item included and excluded. The two LPAs yielded similar results. Given the
improved factor reliability using two items and the similarity in results across both LPAs, it was decided to exclude the low‐
loading third item from further analysis (Hair et al., 2006). Across all three TSR scales, prior research has provided evidence
of reliability and validity (warmth, Wentzel et al., 2010; feedback Aditomo & Köhler, 2020; 3‐item conflict, Burns et al., 2020).

2.2.2 | Motivation variables

Self‐efficacy was measured via the self‐efficacy subscale of the Motivation and Engagement Scale—High School (Martin, 2009).
This factor included four items (e.g., “if I try hard, I believe I can do well in my science class”) and was measured on a scale
from 1 (strongly disagree) to 7 (strongly agree). Prior research provides evidence of reliability and validity (Burns et al., 2018).

Intrinsic and utility value were assessed using Eccles and colleagues’ measures (Eccles & Wigfield, 1995), adapted by Watt
(2004) for the Australian context. There are three items each measuring intrinsic value (e.g., “how interesting do you find
science?”) and utility value (e.g., “how useful do you believe science is?”), and responses are on a scale from 1 (not at all) to
5 (extremely). Prior research has provided evidence of reliability and validity for each subscale (Watt et al., 2019).

TABLE 2 Descriptive statistics and reliability estimates

M SD Skewness Kurtosis ω

Socio‐emotional support 4.73 1.88 −0.63 0.02 .854

Instrumental help 4.90 2.18 −0.72 −0.21 .921

Conflict 2.90 1.99 0.70 −0.04 .792

Self‐efficacy 6.08 0.81 −1.56 3.30 .803

Intrinsic value 3.63 1.00 −0.62 −0.18 .911

Utility value 3.93 0.72 −0.79 0.36 .829

Cost 3.26 2.26 0.45 −0.62 .774
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Cost was measured via the effort cost measure developed by Perez et al. (2014). This factor includes three items (e.g.,
“achieving in science sounds like it really requires more effort than I'm willing to put into it.”) and is measured on a scale
from 1 (strongly disagree) to 7 (strongly agree). Prior research has provided evidence of reliability and validity (Watt
et al., 2019).

A number of covariates were included because they have demonstrated significant associations with one or more
substantive factors in the present investigation: grade, gender, Indigenous status, SES, and prior achievement. Discussion of
the measurement and results related to the covariates are presented in Supplement.

2.3 | Data analysis

2.3.1 | Confirmatory factor analysis (CFA)

CFA was used to confirm the measurement structure and assess substantive bivariate correlations. The following fit indices
were used to determine adequacy of model fit: comparative fit index (CFI: excellent fit ≥0.95; adequate fit ≥0.90) and root
mean square error of approximation (RMSEA: excellent fit ≤0.05; adequate fit ≤0.08; Hu & Bentler, 1999). The CFA was also
used to generate factor scores for the latent profile indicators: socio‐emotional support, instrumental help, and conflict. This
was completed via the “savedata” function in Mplus. All analyses were completed in Mplus v8.4 using MLR as the estimator.
Total missingness was 11.69% and was handled using FIML.

2.3.2 | Latent profile analysis

Student profiles were assessed via LPA. Solutions with 1–7 profiles were tested. Because factor scores were used to model
profile indicators, profile indicators were standardized (Kam et al., 2016; Meyer & Morin, 2016; Morin et al., 2016; see also
Wang et al., 2022). The means and variances of the profile indicators were allowed to vary across profiles. Each solution
model was estimated with at least 5000 random start values, 100 starting iterations, and 100 final stage optimizations. The
replication of the best loglikelihood value was confirmed for each model before examining model fit. Model fit was assessed
via the following indices: akaike information criteria (AIC), consistent akaike information criteria (CAIC), Bayesian
information criteria (BIC), sample‐size‐adjusted Bayesian information criteria (SSA‐BIC), and the p value of the adjusted
Lo–Mendell–Rubin Likelihood Ratio Test (pLMR). Smaller AIC, CAIC, BIC, and SSA‐BIC values reflect better fit and an
elbow plot was generated to assess trends in these values (Morin et al., 2016). Significant pLMR values indicate that the
current profile solution (k) is better fitting that the previous profile (k−1). To determine the final solution, these indices were
evaluated in conjunction with considerations of parsimony and theory. Although not relied on, entropy is also reported.

After determining the optional solution, the manual 3‐step process outlined by Vermunt (2010); see also Asparouhov &
Muthén, (2014); Bakk et al. (2013) was used to save the posterior probabilities from the final solution and subsequently
specify the profiles in the model that included covariates and outcomes. Multinomial logistic regression was used to assess the
extent to which covariates were associated with an increased likelihood of profile membership compared to the selected
reference profile. All results related to the covariates are presented in Supplementary Material. The following factors were
included as outcomes: self‐efficacy, intrinsic value, utility value, and cost. Pairwise t tests were conducted via the “model
constraint” function in Mplus (Muthén & Muthén, 2017) to assess if the mean value of each outcome measure significantly
differed across profiles. It is also noted here that all predictors were regressed on outcomes to account for shared variance. A
total of 24 pairwise t tests were conducted. A Bonferroni correction was applied (i.e., 0.05/24) and indicated that only
differences significant at p < .002 were acceptable.

3 | RESULTS

3.1 | Confirmatory factor analysis

The CFA demonstrated excellent fit: χ2(248)= 1565.72, p < .001; CFI = 0.959; RMSEA = 0.041. The substantive bivariate
correlations are reported in Table 3. Because the correlation between socio‐emotional support and instrumental help was
high (r = .83), an additional single order factor structure was tested to ensure each represented a distinct construct; this model
demonstrated inadequate fit: χ2(54) = 1637.89, p < .001; CFI = 0.879; RMSEA = 0.095. The results of the strictly positive χ2 test
also indicate that the one single‐order factor demonstrated significantly worse fit compared to the hypothesized factor
structure of two distinct factors: χ2(2)= 617.50, p < .001. This suggests that although highly correlated, socio‐emotional
support and instrumental help are best treated as independent constructs. Thus, socio‐emotional support and instrumental
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help were retained as separate profile indicators; however, the implications of this high correlation are considered when
interpreting the profiles and implications for practice and future research.

3.2 | LPA: Optimal solution selection

All fit indices for the tested solutions are reported in Table 4. The values of the AIC, CAIC, BIC, and SSA‐BIC consistently
decreased as the number of profiles increased. The elbow plot indicated that there were two points at which the values
flattened: at the 3‐ and 4‐profile solutions and at the 5‐ and 6‐profile solutions (see Figure 1). The pLMR estimates indicated
that all such solutions were viable (i.e., all ps < .05). Because of these relatively ambiguous fit statistics, a multistep comparison
process was taken, starting with the 5‐ and 6‐profile solutions, which had the lowest AIC, CAIC, BIC, and SSA‐BIC values.
Following recommendations from Morin et al. (2016) and Marsh et al. (2009), determinations of final solutions should
consider both the fit statistics and the point at which additional profiles are no longer qualitatively distinct. Both argue that
consideration of theory and parsimony is particularly necessary for studies with large sample sizes (as can be considered the
case in the current study) because profile enumeration is influenced by sample size.

To determine the final solution, therefore, we compared possible solutions to one another in turn. The 6‐profile solution
did not offer a qualitatively distinct solution to the 5‐profile solution: the additional profile had a similar composition to the
first profile of the 5‐profile solution. The 5‐profile solution also did not yield a profile that was qualitatively distinct from the
4‐profile solution: the additional profile in had a similar composition to the second profile of the 4‐profile solution. For
completeness, the 4‐profile solution was also compared to the 6‐profile solution. The additional two profiles in the 6‐profile
had similar compositions to fourth and second profile of the 4‐profile solution. Finally, the 3‐ and 4‐profile solutions were
compared. The 4‐profile solution was qualitatively distinct from the 3‐profile solution, with one additional profile in which all
indicators were above average. The 4‐profile solution was therefore retained as the most parsimonious solution.

Profile names were determined qualitatively and reflected the students’ perceived relationship with their teacher based on
the relative extent to which they experienced socio‐emotional support, instrumental help (via feedback), and conflict (via
unfairness). Before naming profiles, Wald tests were conducted to determine if the profile indicators of each profile were

TABLE 3 Substantive bivariate correlations

Socio‐emotional support Instrumental help Conflict Self‐efficacy Intrinsic value Utility value Cost

Socio‐emotional support –

Instrumental help 0.83 –

Conflict −0.20 −0.10 –

Self‐efficacy 0.34 0.37 −0.18 –

Intrinsic value 0.45 0.47 −0.13 0.67 –

Utility value 0.32 0.39 −0.09a 0.59 0.74 –

Cost −0.30 −0.33 0.28 −0.62 −0.77 −0.71 –

Note: All correlations are significant at p < .001, except for those labeled.
aWhich are significant at p < .01.

TABLE 4 Fit statistics of the latent profile analysis

Log‐likelihood
Free
parameters AIC BIC SSA‐BIC CAIC Entropy plmr

Small profile
frequency

1 −11361.44 6 22734.88 22770.22 22751.16 22776.22

2 −9358.50 13 18743.00 18819.56 18778.25 18832.56 0.98 <0.001 20%

3 −5247.94 20 10535.87 10653.66 10590.12 10673.66 0.99 0.02 21%

4 −4659.43 27 9372.86 9531.87 9446.08 9558.87 0.94 <0.001 17%

5 −1976.96 35 4021.93 4222.17 4114.14 4257.17 0.99 0.04 12%

6 −1717.83 41 3517.67 3759.14 3628.87 3800.14 0.99 <0.001 6%

7 −1207.52 48 2511.04 2793.74 2641.23 2841.74 0.97 0.02 5%
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significantly different to (a) the mean of the overall sample (M = 0), and (b) indicators in other profiles. The 4‐profile solution
is presented in Figure 2.

Profile 1 (20.7%) corresponded with above average socio‐emotional support, above average instrumental help, and below
average conflict. Results of the Wald tests indicated that this profile had the lowest level of conflict and highest levels of
socio‐emotional support. Because of the presence of adaptive relationship dimensions and absence of conflict, as in other
theoretical conceptualizations of a positive TSR (Ang, 2005; Ang et al., 2020; Hamre & Pianta, 2001), this profile was labeled
“Positive TSR.”

Profile 2 (34.5%) corresponded with average socio‐emotional support, average feedback, and below average conflict. The
results of Wald tests indicated that this profile had significantly lower levels of socio‐emotional support and feedback than
Profiles 1 and 3, meaning they did not experience adaptive dimensions of TSRs to the same extent as other students
(McGrath & Van Bergen, 2019), but also had the second lowest levels of conflict. This profile was labeled “Distant TSR,”
reflecting the fact that these relationships were not strongly characterized by either adaptive or maladaptive dimensions.

Profile 3 (28.2%) corresponded with above average socio‐emotional support, above average instrumental help, and above
average conflict. Socio‐emotional support in this profile did not significantly differ from that in the Positive TSR profile, and
instrumental help was actually higher. Conflict was also very high, however, and did not significantly differ from that in the
fourth (maladaptive) profile. Given the combination of high adaptive and maladaptive indicators and drawing on previous
research identifying this typology (McGrath & Van Bergen, 2019) this profile was labeled “Complicated TSR.”

Profile 4 (16.6%) corresponded with below average socio‐emotional support, below average instrumental help, and above
average conflict. As noted above, students in this profile reported some of the highest levels of conflict. Considering the

F IGURE 1 Elbow plot akaike information criteria (AIC),
consistent akaike information criteria (CAIC), Bayesian
information criteria (BIC), and sample‐size‐adjusted Bayesian
information criteria (SSA‐BIC)

F IGURE 2 LPA results of 4‐profile solution. * Indicates this profile indicator is not significantly different from the sample‐wide mean (M = 0).
‡ Indicates that the profile indicators are not significantly different from one another different across profiles. Standardized profile indicators were used;
however, to better contextualize these findings, we include the sample‐wide unstandardized mean scores and measurement scale for each indicator here.
Socio‐emotional Support: M = 4.73 (SD = 1.88), measured from 1 (strongly disagree) to 7 (strongly agree) Instrumental Help: M = 4.90 (SD = 2.18), measured
from 1 (strongly disagree) to 7 (strongly agree) Conflict: M = 2.90 (SD = 1.99), measured from 1 (strongly disagree) to 7 (strongly agree)
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presence of conflict, the relative absence of adaptive relational dimensions, and longstanding theoretical compositions of a
negative relationship (e.g., Ang, 2005; Ang et al., 2020; Hamre & Pianta, 2001) this profile was labeled “Negative TSR.”

3.3 | LPA: Outcomes of profile membership

Comparisons of science motivation between profiles are reported in Table 5. Using pairwise t tests with a Bonferroni
correction (see Section 2), estimates below p < .002 were interpreted as significant. Across all four indices of motivation,
students in the Negative TSR profile reported significantly lower motivation than students in the other profiles. Among the
remaining three profiles, there was no significant differences in self‐efficacy. Students in the Distant TSR profile reported
significantly lower intrinsic and utility valuing of science than students in the Positive and Complicated TSR profile, however.
Students in the Positive TSR profile reported the lowest cost.

TABLE 5 Results of pairwise t tests

Self‐efficacy
t

M Positive TSR Distant TSR Complicated TSR Negative TSR

Positive TSR 4.872 –

Distant TSR 4.758 0.11 –

Complicated TSR 4.844 0.03 −0.09 –

Negative TSR 4.045 0.83a 0.71a 0.80a –

Intrinsic value

t

M Positive TSR Distant TSR Complicated TSR Negative TSR

Positive TSR 1.806 –

Distant TSR 1.622 0.18a –

Complicated TSR 1.869 0.06 0.25a –

Negative TSR 0.986 0.82a 0.64a 0.88a –

Utility Value

t

M Positive TSR Distant TSR Complicated TSR Negative TSR

Positive TSR 2.752 –

Distant TSR 2.585 0.17a –

Complicated TSR 2.783 0.03 0.20a –

Negative TSR 2.227 0.52a 0.36a 0.56a –

Cost

t

M Positive TSR Distant TSR Complicated TSR Negative TSR

Positive TSR 5.938 –

Distant TSR 6.234 0.30a –

Complicated TSR 6.301 0.36a 0.07 –

Negative TSR 7.018 1.08a 0.78a 0.72a –

Note: The absolute values of the t tests are reported here. Estimates denoted with.

Abbreviation: TSR, teacher‐student relationships.
aIndicate the difference is significant at p < .002 (i.e., Bonferroni corrected p value).

JOURNAL OF ADOLESCENCE | 1157

 10959254, 2022, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jad.12093 by M

acquarie U
niversity L

ibrary, W
iley O

nline L
ibrary on [14/12/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



4 | DISCUSSION

Using Ang's (2005) tripartite relational framework, the present investigation sought to identify the different types of
relationships that adolescents perceive with their science teachers and to determine if these relationships were differentially
associated with students’ science motivation. Findings indicated that there were four distinct types (i.e., profiles) of teacher‐
student relationships: Positive (20.7%), Distant (34.5%), Complicated (28.2%), and Negative (16.6%). Consistent with
McGrath and Van Bergen (2019)'s research with teachers, these findings supported our first hypothesis that there would be
relationship typologies beyond the “classic” positive and negative types. The existence of four profiles, including two mixed
profiles, indicates that dichotomous perspectives may be insufficient to describe the diversity of relationships that exist within
secondary science classrooms. It is important to note that profile differentiation may have been influenced by the relatively
high correlation between socio‐emotional support and instrumental help. Although supplementary tests supported testing
these as distinct profile indicators (see Section 2), the strong association between these factors may have limited the number
of qualitatively distinct profiles. Although four distinct profiles were still identified, future research using alternative measures
of socio‐emotional support and instrumental help may increase opportunities for identifying more mixed profiles with more
varied combinations of these factors. This finding further enhances our call for additional theorizing and research about the
multiple different types of TSRs and their outcomes.

4.1 | Types of relationships and motivation: Findings and implications for practice

Our second hypothesis stated that more positive relationship profiles would have stronger associations with motivation while
more conflictual profiles would have stronger associations with cost. We also posited that the relative level of indicators, in
addition to the absolute levels, would be important to consider when interpreting the association between profiles and
outcomes. As is discussed throughout this section, it is clear that the relative levels of indicators (i.e., differentials) is
important to consider when examining associations with students’ motivation. Consistent with this hypothesis, students in
the Negative TSR profile reported the lowest self‐efficacy, intrinsic value, and utility value in science, as well as the highest
cost. The findings regarding self‐efficacy and task value are consistent with theorizing about TSRs and EVT: students who
experience negative relationships with their teachers are likely to internalize maladaptive messages about their capacity and
place in science (Burns, 2020; Burns et al., 2021; Wigfield & Eccles, 2000). When considered from a multi‐dimensional
perspective, this finding also highlights the importance of using analyses that allow relationship dimensions to be considered
in combination. Students in the Complicated TSR profile reported similar levels of conflict to those in the Negative TSR
profile, but also reported above average levels of socio‐emotional support and instrumental help. Thus, it is not the presence
of conflict alone that may be associated with worse motivational outcomes, but the presence of conflict in the absence of
protective relational dimensions (Pianta et al., 2012).

Interestingly, students in the Positive, Distant, and Complicated TSR profiles demonstrated varied patterns of
associations with motivation. For self‐efficacy, students in these three profiles did not significantly differ from one another.
This finding was surprising given the relatively high levels of conflict reported by students in the Complicated TSR profile.
The common feature across these profiles is the average or above average levels of socio‐emotional support and instrumental
help. These findings suggest that supportive dimensions of TSRs may be more relevant than conflict to students’ science self‐
efficacy. Prior research has highlighted that social persuasions from teachers are positively associated with self‐efficacy in
science (Britner, 2008; see also Bandura, 1997). As there was no difference in self‐efficacy between those who experienced
average or higher levels of support in the current study, a threshold effect may occur. Students who receive sufficiently
positive social messages about their performance and effort (i.e., instrumental help) and report sufficient classroom support
(i.e., socio‐emotional support) likely to report higher self‐efficacy, while those who receive negative messages are likely to
report lower self‐efficacy. However, it is also important to note that science self‐efficacy was relatively high in the current
sample (Table 1). Because of this, there may simply have been minimal variance in self‐efficacy between profiles that reported
average to above average socio‐emotional support and instrumental help. Although discussed further in limitations, more
research is needed to examine if the proposed threshold effects remain in samples with more heterogenous self‐efficacy.

Students in the Positive and Complicated TSR profile also reported the highest perceptions of intrinsic and utility value
for science and did not significantly differ from one another. Students in both profiles reported significantly higher task
valuing than students in the Distant TSR profile. Whereas average socio‐emotional support and instrumental help seemed
sufficient to foster self‐efficacy, suggestive of a threshold effect, above average socio‐emotional support and instrumental help
were important for fostering intrinsic and utility value. This suggests that students’ perceptions of intrinsic and utility value
may rely more on their teachers. Students can derive evidence of self‐efficacy through multiple avenues (i.e., mastery
experiences, vicarious experiences), some of which can be had independently of teachers and the classroom (Bandura, 1997).
In this sense, students’ self‐efficacy may be somewhat robust in the face of teacher conflict. In contrast, previous research has
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demonstrated that students’ adoption of adaptive task values is closely informed by directly communicated social messages,
including from teachers (Canning & Harackiewicz, 2015; Gaspard et al., 2015; Harackiewicz et al., 2012).

Finally, as hypothesized, students in the Positive TSR profile reported the lowest levels of cost in science. The salient
feature of this profile, compared to the Distant and Complicated TSR profiles was the below‐average levels of conflict. Thus,
we suggest that conflict is the dimension most relevant to experiences of cost. Students may be less likely to see their effort
and investment in science as worthwhile if it accompanied by unfair or negative social relationships with their teachers
(Martin & Dowson, 2009; see also Hughes & Cao, 2018). In addition to the below average levels of conflict, comparison of the
Positive TSR profile with the Distant and Complicated TSR profiles indicates that there must be also a sufficiently large
differential between the positive and negative relational dimensions. Because cost did not differ between the Distant and
Complicated TSR profiles, it may be that the protective effects of socio‐emotional support and instrumental help can only
take effect when experienced alongside sufficiently low cost. Thus, when considering cost, increased provisions of teacher
support alone may be less effective than when considered in tandem with avenues for reducing perceptions of unfairness
directly.

The above findings provide important and nuanced guidance for teachers. Results of variable‐centered research typically
indicate linear relationships between the different relational dimensions and student motivation. Thus, students experiencing
the most socio‐emotional support, the most instrumental help, and least conflict possible will result in the best motivational
outcomes. These prior findings may hide more nuanced patterns, however. The findings of the present investigation indicate
that there may instead be threshold effects (i.e., findings related to self‐efficacy), and that it is important to consider the
relative balance (i.e., differentials) between the positive and negative dimensions, rather than their absolute values (e.g.,
findings related to the Negative TSR profile and cost). Although further research is required to more precisely identify these
thresholds and what the optimal differential between the positive and negative dimensions may be, for particular students,
the findings of the present investigation suggest that science teachers may consider a more nuanced and balanced approach
to managing their relationships with students.

4.2 | Limitations

There are important limitations to consider when interpreting the findings of this research. First, the data are based on
student self‐report. The use of student self‐report represents an important contribution to the literature on TSRs (particularly
conflict), which has largely relied on teacher reports of the relationship (for exceptions, see Wentzel et al., 2010; Wentzel
et al., 2017). Additionally, previous research has demonstrated that self‐report is appropriate for measuring intrapsychic
phenomena, such as motivation and recent research has demonstrated that student self‐reports are relatively accurate
indicators of teacher‐student interactions (Herbert et al., 2022). This notwithstanding, future work may consider
triangulating student report data with teacher data and classroom observations. Second, the data are cross‐sectional and
correlational. Future research may consider collecting data from students longitudinally and using experimental designs (e.g.,
targeted relationship interventions) to extend these findings and to address questions of causality. Third, our data were
collected via online sampling. This means that data and subsequent analysis are restricted to the student‐level and cannot
capture the hierarchical nature of students’ schooling experience (e.g., students within classrooms). Future research should
seek to capture clustered data that enables analysis of the student‐ and classroom‐level. Consistent with other online and
offline research seeking volunteer participation, it may also be that the students who chose to take the survey already felt
more positively towards science and their science teachers. Thus, variability in students’ experiences may be somewhat
limited by a self‐selection bias. However, the data were still robust, with distribution statistics (Table 2) indicating
approximately normally distributions, reliability estimates indicating strong internal consistency for all factors, and the
correlations aligning with those found in prior studies for all but one finding (the higher than typical association between
socio‐emotional support and instrumental help). Future research may nonetheless consider also collecting and comparing
data from classrooms, to test whether a wider range of attitudes towards science would emerge. Lastly, our investigation
focused specifically on science. Because research has indicated domain‐specific qualities to TSRs (Telli, 2016), future work
may consider examining if such profiles exist in other subjects (e.g., English, history, mathematics).

5 | CONCLUSION

TSRs are consistently considered essential to the academic success of students (Martin & Dowson, 2009). However, there has
been limited work that articulates the varied forms these relationships can take (McGrath & Van Bergen, 2019), and even less
so among adolescents specifically. The present investigation makes important contributions to the literature by outlining the
different types of relationships that adolescents perceive with their science teachers and how these relationships have varied
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associations with science motivation. The findings of this work augment current conceptualizing of TSRs and provide
important guidance to teachers on how to develop and sustain positive relationships.
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