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Several studies have looked at either the effects of students ' Self-Efficacy Expectations (SEE) on their mathematics performance results, or the effect of previous mathematics performances on students' SEE. Few studies have tested the theoretically proposed reciprocal relationship between mathematics SEE and performance in mathematics. Furthermore, previous studies have not included levels of difficulty, although this is an integral part of the definition of SEE. This study applied a new measure of SEE, which included both test taking facets and levels of perceived difficulty, to investigate their relationships with students' performance on a national test in mathematics. Two models gave very good fit to the data, and supported the reciprocal effects model. These models provided estimates of the relationships between students' test performance and their level and facet-specific SEE, respectively.

Introduction

Self-efficacy expectations (SEE) are important because extensive research indicates they are related to student learning and performance [START_REF] Zimmerman | Self-efficacy: An essential motive to learn[END_REF]. Studies have demonstrated the effect of mathematics SEE on performance results (e.g. [START_REF] Pajares | Self-efficacy beliefs and mathematical problem-solving of gifted students[END_REF] and vice versa (e.g. [START_REF] Pampaka | Measuring mathematics self-efficacy as a learning outcome[END_REF], but the proposed reciprocal relationship between SEE and performance [START_REF] Bandura | A longitudinal analysis of the relationship between mathematics-related affect and achievement in Finland[END_REF] has received little attention. Investigating this relationship empirically is important in order to understand the relationship between SEE and performance in mathematics, and the process by which SEE may influence performance in mathematics and vice versa. Few studies have investigated reciprocal effects between SEE and mathematics performance with longitudinal data, and none that we know of in relation to national tests in Norway. [START_REF] Bandura | A longitudinal analysis of the relationship between mathematics-related affect and achievement in Finland[END_REF] argued SEE vary according to three dimensions, but we know of no studies that have included SEE level of difficulty to investigate reciprocal effects with mathematics. As we argued in [START_REF] Street | Level, strength, and facet-specific selfefficacy in mathematics test performance[END_REF], including level of SEE is important as it is an integral part of the definition of SEE [START_REF] Bandura | A longitudinal analysis of the relationship between mathematics-related affect and achievement in Finland[END_REF]. We aimed to address this research gap by testing a reciprocal effects model including students' level and facet-specific SEE, and their scores on a Norwegian national test. To this aim, we applied a recently developed measure of mathematics SEE that includes four facets of test taking as well as three levels of perceived difficulty. We included students' SEE responses and test scores as they progressed from grade 8 to grade 9.

Theoretical background

Self-efficacy expectations (SEE) are individuals' judgments about perceived capability to perform on future tasks [START_REF] Bandura | A longitudinal analysis of the relationship between mathematics-related affect and achievement in Finland[END_REF], for instance students' expectations they are able to carry out the various facets involved with taking a mathematics test. Examples are problem-solving skills such as solving a certain number of problems or solving tasks of a certain challenge, or skills in self-regulation such as concentrating for a length of time or persevering through difficult problems. SEE affect future performance through mediating processes, influencing students' behaviors and motivations. SEE may influence individuals' tendencies to approach learning tasks, their effort and persistence while engaged in such tasks, as well as their self-regulatory processes [START_REF] Zimmerman | Self-efficacy: An essential motive to learn[END_REF]. SEE have been found to predict mathematical problem-solving after controlling for factors such as cognitive ability, mathematics Grade Point Average, anxiety, and gender [START_REF] Pajares | Self-efficacy beliefs and mathematical problem-solving of gifted students[END_REF]. There is also empirical support for the influence of past performances on SEE (e.g. [START_REF] Pampaka | Measuring mathematics self-efficacy as a learning outcome[END_REF]. According to [START_REF] Bandura | A longitudinal analysis of the relationship between mathematics-related affect and achievement in Finland[END_REF], SEE are formed through four sources, where mastery experiences is the strongest source. Mastery experiences stem from individuals' appraisals of previous performance situations, for instance their experiences from a previous, similar test. Importantly, previous experiences do not influence SEE directly, but are interpreted and made sense of by the individual [START_REF] Usher | Sources of middle school students ' self-efficacy in mathematics :A Qualitative investigation[END_REF].

A mutually reinforcing pattern of influence between self-beliefs and academic achievement is supported for several types of self-beliefs [START_REF] Valentine | The relation between self-beliefs and academic achievement: A meta-analytic review[END_REF]. Studies have, for instance, investigated reciprocal effects between self-concept and achievement [START_REF] Marsh | Academic self-concept, interest, grades, and standardized test scores: Reciprocal effects models of causal ordering[END_REF], however only few studies have investigated reciprocal effects between SEE and mathematics performance. [START_REF] Williams | Self-efficacy and performance in mathematics: Reciprocal determinism in 33 nations[END_REF] proposed a reciprocal effects model, which fit the data well for PISA results from 26 out of 33 countries. They argued reciprocal effects might be a fundamental psychological process, however the data from Norway was excluded from the analyses due to little variation in the grade-level variable. Hannula et al. (Hannula, Bofah, Tuohilampi, & Metsämuuronen, 2014) investigated the dominant direction of effect between mathematics performance and SEE, as students progressed from grade 3 to grade 9 in Finland. Their results supported a reciprocal effects model, where the effect from performance on SEE (.30) was somewhat stronger than the effect from SEE on performance (.26). Both measures were also relatively stable over time.

Measures of SEE have typically included SEE strength and SEE specificity (also called generality). While Bandura proposed a third dimension of SEE (1997), only few studies have included level of difficulty. Students' SEE may vary between different facets of mathematics, and in regards to different perceived levels of difficulty. In relation to the task 'naming uses for common objects' Locke et al. [START_REF] Locke | Effect of self-efficacy, goals, and task strategies on task performance[END_REF] found that SEE for tasks of medium to high difficulty were most predictive of subsequent task performance.

Theoretical model and research questions

In line with theory and empirical findings discussed, we propose a theoretical model (see Figure 1), where SEE and mathematics performance are reciprocally related. We included Norwegian students' SEE responses and subsequent test scores to investigate this model. In the model, students' SEE in grade 8 and 9 are related to their performance in mathematics in the same year. Furthermore, students' mathematics performances in grade 8 predict their SEE in grade 9. Both SEE and mathematics performance are relatively stable (mathematics performance the most stable of the two), with the grade 8 constructs predicting scores in grade 9. We further propose level and facet-specific SEE have differential relationships with mathematics performance. 

Methodology Participants

The participants were 95 students (44 female) in Norwegian secondary school who completed selfreport questionnaires and took national tests in mathematics at the beginning of grades 8 and 9 (13 and 14 years old). The participants were part of a larger sample, selected for cross-sectional investigations (see [START_REF] Sørlie | Regionale forskjeller i mestringsforventninger[END_REF]. Included in the study were schools where students had performed above and below what might be expected on national tests, considering measures of socioeconomic-status. For a detailed explanation of this strategy see Langfelt (2015).

Measures

The Self-efficacy Gradations of Difficulty Questionnaire was applied to measure SEE at the two time points (see [START_REF] Street | Level, strength, and facet-specific selfefficacy in mathematics test performance[END_REF], for a detailed analysis). This is a recently developed multidimensional measure of mathematics SEE, that includes four test taking facets (facet-specific SEE) related to problem solving (complete a number of problems, solve tasks of a certain challenge) and selfregulation (concentrate, not give up), and three levels (easy, medium, and hard) of perceived difficulty (level of SEE). Each of the 14 items in the measure are related to one test taking facet and one level of difficulty within each facet (see Figure 2 for an example facet, "concentrate", with three levels of difficulty). For each item, students are asked to indicate their confidence (strength of SEE) on an 11point scale from 0 "not at all certain" to 10 "completely certain". The structural validity of this measure was tested [START_REF] Street | Level, strength, and facet-specific selfefficacy in mathematics test performance[END_REF], and the resulting best-fit measurement model included three latent (unobserved) level constructs, with correlated uniquenesses (correlated error terms) specified for each of the four facets.

Thematic Working Group 08 The performance measure was raw scores from national tests in numeracy (Norwegian Directorate for Education, 2016). "Numeracy" is similar to what researchers generally refer to as mathematics. Norwegian students sit these tests at the start of the school year in grades 5, 8 and 9. Students in grades 8 and 9 sit the same test, which involves 58 problems, scored as either correct (1) or incorrect (0). We used unique identifiers to link the national test scores with the questionnaire responses.

Specification of empirical models

Our modeling choices were informed by the previously established factor structure of our measure, as well as our theoretical model. [START_REF] Street | Level, strength, and facet-specific selfefficacy in mathematics test performance[END_REF] found that the best-fit models were those that accounted for the multidimensional nature of SEE, through correlated latent constructs and correlated uniquenesses. In order to estimate the relationships between latent constructs in our models we used item parceling technique. Parceling involves aggregating (taking the sum or average) two or more items to manufacture an indicator of a construct (Little, Cunningham, Shahar, & Widaman, 2002, p. 152). While our measure of SEE is multidimensional, the factor structure has been tested and established in a previous study. Item parcels were formed to achieve "clean" latent constructs from each year, through aggregating items in such a way that the secondary loading was spread across parcels [START_REF] Little | To parcel or not to parcel: Exploring the question, weighing the merits[END_REF]. For example, the "easy" parcel contains all items related to the easy latent construct, across four facets. Similarly, the "concentrate" parcel includes all items related to the concentrate facet, across three levels of difficulty. As an example, the "concentrate" parcel in Figure 2 is created through summing the scores of the three items included.

Two reciprocal effects models were specified. Our hypothesized model (Model 1) includes national test scores and item parcels for SEE levels, representing the best-fit model from the previous study. The alternative model (Model 2) includes national test scores and item parcels for facet-specific SEE. In both models, SEE constructs in grade 8 are related to test scores in grade 9. Similarly, SEE constructs in grade 9 are related to test scores in grade 9. Correlations are specified rather than regression paths (see [START_REF] Street | Level, strength, and facet-specific selfefficacy in mathematics test performance[END_REF]. SEE constructs in grade 8 are intercorrelated, as are SEE constructs in grade 9. Furthermore, corresponding SEE constructs are related across the two years (e.g. SEE easy in grade 8 predicts SEE easy in grade 9). Test scores in grade 8 predict test scores in grade 9. Finally, the reciprocal relationships tested are the path from test scores in grade 8 on SEE constructs in grade 9, and the paths from SEE constructs in grade 8 on test scores in grade 9.

Analyses

We analysed the data with structural equation modeling, using the maximum likelihood estimator in Mplus (version 7.31 for Mac: [START_REF] Muthén | Mplus User`s Guide[END_REF]. We used fit indices recommended by previous studies (e.g. [START_REF] Morin | Doubly latent multilevel analyses of classroom climate: An illustration[END_REF][START_REF] Schermelleh-Engel | Evaluating the fit of structural equation models : Tests of significance and descriptive goodness-of-fit measures[END_REF], specifically we used the chi square (χ 2 /df =<3 acceptable), the Root Mean Square Error of Approximation (RMSEA <.08 acceptable), the Standardized Root Mean Square Residual (SRMR<.10 acceptable), the Comparative Fit Index (CFI) and the Tucker-Lewis index (TLI) (CFI/TLI > .90 acceptable). To assess improvement in fit between models, we used the following cutoffs: RMSEA (.015), CFI (.010), SRMR (.030).

Results

Item cross-correlations for items from the same year were consistent with previous results from the same measure. The correlation matrix indicates items are related to two types of latent constructs; levels (easy, medium, and hard) and facets (no. of problems, solve tasks, concentrate, and not give up). Autocorrelations between items in grade 8 and the same item in grade 9 demonstrate two tendencies. First, autocorrelations are significant for all items, except for two cases, both associated with the easy level (no. of problems_easy, and concentrate_easy). Second, the magnitudes of the associations are consistently weaker for items associated with the easy level, than the medium and hard levels. To illustrate this: the strongest autocorrelation of the easy level items is .21, while the weakest autocorrelations of the medium and hard level items is .26 and .29, respectively. Thus, the cross-correlations for each of the years indicate support for a multidimensional construct, while the autocorrelations indicate that students' scores on the medium and hard level items were more stable across time, than students' scores on the easy level items. The non-significant autocorrelations between the grade 8 and grade 9 easy level items might be related to a lack of variability in scores. Most students were highly confident in relation to the easy level items. Results from the structural equation models are presented in Table 1. Both our proposed models resulted in excellent fit. The aim of the present study is not model comparison, but to test a reciprocal effects model, as well as to estimate the relationships between national test scores and level and facetspecific SEE, respectively. Accordingly, parameter estimates from both models are reported (see Figures 3 and4). As can be seen in Figure 3, results from Model 1 partially support a reciprocal effects model between levels of SEE and national test scores. Specifically, national test scores in grade 8 predict levels of SEE in grade 9 in relation to medium and hard, but not easy, tasks. The predicted relationship from SEE level constructs in grade 8 to national test scores in grade 9 is not supported. However, all three levels of SEE are associated with test scores the same year, including when previous test performance is controlled in grade 9. Two further relationships are nonsignificant: the path from SEE easy level in grade 8 to grade 9, and the path from national test scores in grade 8 to SEE easy level in grade 9.

Fit indices for confirmatory factor analyses

Model 2 results (see Figure 4) are generally consistent with results for Model 1. Test scores in grade 8 predict three facets of SEE in grade 9 (not "concentrate"), while the paths from SEE facet constructs in grade 8 to test scores in grade 9 are nonsignificant. However, facet-specific self-efficacy constructs are related to performance results in each year, including in grade 9 (not "solve tasks") when previous test scores are included in the model. Unlike the other facets, the magnitude of the relationship between "not give up" and test scores is very similar in grade 8 and 9. Similar to the easy level in Model 1, the relationships between "solve tasks" and "not give up" from grade 8 to grade 9 are not significant. Finally, we see that test scores are more stable over time than either level or facet-specific SEE.

Discussion

The current study lent empirical support to a reciprocal relationship between level and facet-specific SEE, and performance in mathematics (RQ1). It was demonstrated that students' SEE were associated with scores on a test in the immediate future, while national test scores predicted their SEE one year later. All SEE items in our study are explicitly linked with the immediately upcoming test, thus it is reasonable the SEE constructs are associated with performance results of the immediately upcoming tests, but not with the tests one year later. In two previous studies, measures of SEE and performance were collected over the course of a single day [START_REF] Locke | Effect of self-efficacy, goals, and task strategies on task performance[END_REF] or three years apart [START_REF] Bandura | A longitudinal analysis of the relationship between mathematics-related affect and achievement in Finland[END_REF]. Findings from both these studies indicated the dominant effect was from performance to SEE. The type of test, and whether it is considered important by the students, might influence the relationship between performance experiences and SEE. National tests are quite "talked about" in school in Norway, and students in grades 8 and 9 are likely becoming increasingly aware of upcoming exams (at the end of year 10). This might have provided a particularly memorable context for their test experiences. Furthermore (RQ2), differential relationships were found between national tests and easy, medium and hard levels of perceived difficulty. The associations with test scores were stronger for medium and hard levels of difficulty, which is in line with previous research [START_REF] Locke | Effect of self-efficacy, goals, and task strategies on task performance[END_REF]. The relationships with test performance also varied between different facets of test taking, where "not give up" provided the strongest association.

In our sample students' SEE for medium and hard level tasks had both a stable (SEE regressed on SEE) and a dynamic (SEE regressed on test scores) component, while these estimates differed for the different SEE facets. For instance, in regard to 'concentrate', grade 9 SEE were predicted by grade 8 SEE, while in regard to 'not give up', grade 9 SEE were predicted by grade 8 test scores. This indicates students drew on their previous test experiences to a larger degree when formulating their SEE for perseverance, as compared to concentrating. This implies it is important to consider how to support student perseverance, particularly after adverse test experiences.

The current findings are limited in that we could not control for other factors that may have influenced students' SEE and test performance. Also, while the measure of SEE provided interesting information, partitioning the effects of test taking facets and levels of perceived difficulty, further replications are needed with a larger sample, and in different cultural contexts.
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 1 Figure 1: Theoretical model RQ1: What is the relationship between SEE and performance on national tests in mathematics in grade 8, and SEE and performance on national tests in mathematics in grade 9? RQ2: Do the relationships between SEE and performance on national test differ according to levels or facets of SEE?
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 2 Figure 2: Example from the Self-Efficacy Gradations of Difficulty Questionnaire
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 34 Figure 3: Structural equation model, Model 1 (correlated levels model)

Table 1 : Results from structural equation models

 1 

		Model	 2 	p	RMSEA CFI	TLI	SRMR
		Correlated levels model,	 2 (6)= 4.397					
	1	reciprocal relationship with test	 2 /df=0.73	p=.623	.000	1.00	1.02	.048
		scores						
		Correlated facets model,	 2 (12)= 10.890					
	2	reciprocal relationship with test	 2 /df=0.91	p=.538	.000	1.00	1.01	.061
		scores						
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