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The purpose of this study was to investigate the effects of increased explicitness of assessment criteria on students' performance and motivation. Successive levels of explicitness, from feedback based on (implicit) criteria to a combination of exemplars and explicit criteria, were implemented in eight classes at four schools (n = 153 students, 12–13 years old) during four teaching sequences in science. Data was collected on: (a) student performance through knowledge tests, (b) student motivation (self-efficacy, goal orientations, and self-regulation) through questionnaires, and (c) perceived clarity of goals and criteria through “exit tickets.” Findings show that student performance improved from pre-, to post-tests at all schools (effect sizes from 0.82 to 1.38), but not in relation to the level of explicitness. There was also an increase in self-efficacy for low-performing students, but, again, not in relation to explicitness. These changes are instead assumed to be an effect of the formative feedback provided as part of the intervention. The only change related to the level of explicitness, was an increase in self-regulation scores by high-performing students when having access to both exemplars and explicit criteria. Findings therefore suggest that low to medium levels of explicitness in assessment have no discernable effects on students' performance or motivation.
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INTRODUCTION

Findings from empirical research, where clear goals and explicit assessment criteria have been shared with students, indicate that increased transparency may positively affect student performance, reduce anxiety, as well as support students' use of self-regulated learning strategies. In particular, the use of rubrics has been seen to decrease the level of “performance/avoidance self-regulation,” which refers to actions motivated by negative emotions, such as anxiety (Panadero and Jönsson, 2013). Furthermore, it is suggested that students' motivation for learning is positively affected by their understanding of learning goals and performance criteria (Ellis and Tod, 2015). Fears voiced against the practice of sharing criteria with students is that students may not understand the criteria or that the use of criteria may turn students' attention away from productive learning toward surface strategies and “criteria compliance” (e.g., Torrance, 2007; Sadler, 2009).

Since there is a lack of studies systematically investigating how students are influenced by the use of explicit criteria, it is currently not fully understood under which circumstances it is productive for student learning and motivation to share explicit assessment criteria. The aim of this study is therefore to investigate the influence of increased explicitness of assessment criteria on student performance and motivation.

BACKGROUND

According to the widely accepted definition by Sadler (1987) a criterion is:

A distinguishing property or characteristic of anything, by which its quality can be judged or estimated, or by which a decision or classification may be made (p. 194).

Following from this definition, using criteria for assessment purposes is a two tier process. The first stage involves the discernment of these “distinguishing properties” in a text, a presentation, a product, or in any other format used, and the second involves making a judgement about the quality of the performance. This conceptualization of assessment differs markedly from a measurement model of assessment, building on test theory (e.g., Shepard, 2000). For example, by focusing on the quality of products, the assessment is direct and does not involve any inferences about students' latent capabilities in terms of proficiency, knowledge, or competency. Nor does the assessment involve any claims about generalizability of the results. The only claim made is about the merits of the current performance. Another important difference between “assessment-as-judgment” and “assessment-as-measurement” is that in the former case, no scale has to be involved. Criterion-referenced assessment may result in a qualitative judgment about the potential of the particular piece of student work, which may be expressed in terms of strengths and suggestions for development according to the criteria.

The abovementioned characteristics of criterion-referenced assessment are responsible for the potential that such assessments have for students' learning. First, by focusing on strengths and suggestions for development, criterion-referenced assessments are excellent material for formative feedback. As opposed to test results, which are deeply codified and have to be transformed in order to function as formative feedback, criterion-referenced assessments do not need such a transformation. Second, without a common scale, criterion-referenced assessments are not easily comparable between students, which means that the negative effects of social comparisons associated with grading may be avoided. Third, since the assessment is direct, the base/data for assessment is available to the students, which means that they—with time and practice—should be able to judge the quality of their own or others' performance.

Yet another possibility provided by criterion-referenced assessments is to communicate the criteria to the students prior to their performance. As suggested by for instance Panadero et al. (2016), students could benefit from being familiar with the criteria during all phases of the self-regulation cycle (e.g., Zimmerman, 2013). They can use criteria to set more realistic goals for the activity during the planning phase, monitor their work during the performance phase, and also self-assess their performance during the evaluation phase. However, in order to communicate the criteria to the students beforehand, the criteria have to be made explicit.

Explicit and Pre-Set Criteria

As pointed out by Sadler (1985), people are constantly engaged in appraisals, without necessarily making reference to any (explicit) criteria. This observation has two important implications. First, the recognition of quality predates any formulation of explicit criteria, which means that explicit criteria are articulated in retrospect. Second, people cannot be devoid of criteria. When judging the quality of something, be it student performance or something else, people have to rely on some kind of criteria. However, these criteria need not be explicit, but implicit and unspecified. They may also be personal, as opposed to being shared by a particular community of practice. Such “latent criteria” basically exist inside the heads of assessors, who might not even be aware of their conceptions, let alone being able to articulate them. Instead, the criteria emerge in the process of judgment. This model of assessment using latent and emerging criteria is common in appraisals of wine, literature, works of art etcetera, where the criteria are more or less inaccessible to others than the connoisseurs or experts. Criteria are also routinely transmitted from the expert to the novice by joint participation in activities involving evaluative judgment, as opposed to communicating the criteria as (more or less) abstract formulations (Sadler, 1987).

Articulating criteria undoubtedly has its advantages. As explained by Säljö (2005), language gives us the possibility to structure the world around us and focus on what is considered relevant in current practice. Furthermore, once criteria have been formulated linguistically, they can be discussed, critiqued, and (possibly) adapted to new contexts.

However, there are also perils of transforming implicit criteria to explicit. Some problems with explicit criteria have been meritoriously discussed by Sadler (e.g., Sadler, 2009, 2014). For instance, Sadler points out that it does not matter how many criteria you define, they will still not be able to represent the richness and complexity of real world performance. This means that teachers always run the risk of encountering student performance that is judged as high quality, but that does not fit into the predefined set of criteria. As suggested by Klenowski and Adie (2009), this problem may be particularly pronounced for novice teachers, who have been seen to be more prone to use criteria and standards “to the letter,” as compared to experienced teachers who tend to use criteria in a more flexible manner.

That explicit criteria cannot fully represent the richness and complexity of real world performance also means that assessments of different parts or aspects of performance does not necessarily add up to the whole. This is particularly evident in cases where sub-scores from analytical assessments are arithmetically added together into a summary score, possibly resulting in a score not in line with a holistic assessment of overall quality. It should be noted, however, that scoring criterion-referenced assessments (as defined here) is questionable, since it means placing qualitatively different dimensions of performance on the same scale and also making the assessment compensatory (Sadler, 1987). It would be more reasonable to express the outcome of criterion-referenced assessments in terms of strengths and suggestions for development (i.e., a qualitative assessment). In such cases, there does not have to be any conflict between analytic and holistic assessments; rather they may complement each other.

The final peril of transforming implicit criteria into explicit ditto that will be discussed here, is the “fuzziness” of criteria. Sadler (2009) writes that discrete criteria should be conceptually distinct from one another: “Each criterion is assumed to have an established interpretation that, at least in theory, represents a property that is different from those signified by the other criteria, taken singly or together” (p. 166–167). To make this discussion concrete, we can use a practical and common example: assessing the quality of wine. When assessing the quality of wine, connoisseurs typically refer to the balance, intensity, finish, and complexity of the wine. Without going into details about the meaning of these criteria, it is obvious that they can be used by tasters of wine all over the world in order to make meaningful conversations about the quality of wine. Similar criteria can be found in a number of specialized communities, such as masters assessing the speed, strength, technique, and balance of practitioners in martial arts. In both of these cases, the criteria are “distinguishable properties” that can be discerned by experts in these communities, although not necessarily by outsiders or novices. The word that represent these properties, however, are more or less arbitrary. The property of “balance” in wine could probably be called “even-ness” without losing any of the meaning attached to it, since language does not have the precision to express exactly what we mean. Furthermore, although using the same word, “balance” has a quite different meaning in martial arts. In order to come to know the “true meaning” of a criterion, you must therefore learn how it is used in practice. The important point to be made here, however, is that the arbitrary nature of the words chosen to represent the criteria does not necessarily reflect a similar indetermination of the actual criteria, which consist of a combination of words and accompanying practice.

Taken together, there are both advantages and dangers with articulating latent criteria. By making criteria explicit, they can be communicated and discussed, as opposed to implicit criteria that are hidden in the heads or the practice of experts. If communicated and understood prior to task performance, explicit criteria can be used by students to set goals, as well as to monitor and evaluate their work, which may in turn affect their motivation and task performance. However, in order to understand criteria, they also need to understand the practice to which the criteria belong. The arbitrary words used to represent the criteria will typically not be able to communicate the richness and complexity of the qualities that the criteria refer to. Relying solely on these words, in isolation from practice, therefore run the risk of trivializing the original criteria.

Explicit Criteria and Student Task Performance

There are different ways to make criteria explicit, but here the focus will be on scoring rubrics. There are two reasons for this choice. First, rubrics are probably the most common way to communicate criteria to students (Dawson, 2017), and, second, rubrics are also used in this study as a means of explicating assessment criteria.

In 2007, Jonsson and Svingby (2007) published a review on the use of scoring rubrics for both summative and formative purposes. Rubrics are instruments for assisting assessors in judging the quality of student performance on open and/or complex tasks, as opposed to drawing conclusions about student proficiency based on the quantity of correct answers. All rubrics have at least two features in common. First, in order to assist in identifying the qualities to be assessed, the rubric includes information about which aspects or criteria to look for in student performance. Second, in order to assist in judging the quality of student performance, the rubric includes descriptions of student performance at different levels of quality. And by combining these features into a two-dimensional matrix, a rubric has been designed (Jönsson and Panadero, 2017).

What Jonsson and Svingby (2007) found, was that the use of rubrics had the potential of promoting learning and/or improving instruction by making expectations and criteria explicit, which facilitated feedback and self-assessment. However, at that time, the number of studies investigating the formative potential of rubrics was quite limited and the Jonsson and Svingby (2007) review included only 25 studies. Since then, the interest in rubrics has steadily grown. Dawson (2017) writes that the 100th paper mentioning “assessment rubrics” was published in 1997, the 1000th in 2005, and sometime in 2013, the 5000th paper mentioning rubrics was published.

In 2013, a new review on rubrics was published, which focused exclusively on the formative function of rubrics (Panadero and Jönsson, 2013). The findings from this review corroborated the findings from the previous one, by showing that the use of rubrics may provide transparency to the assessment, which in turn may: (a) reduce student anxiety, (b) aid the feedback process, and (c) support student self-regulation; all of which may indirectly facilitate improved student performance. Brookhart and Chen (2014) also note, in a follow-up review on both summative and formative uses of rubrics, that several studies reporting on the effects of rubric use on learning and performance used relatively rigorous designs, such as experiments and quasi-experimental studies.

Since then, a number of empirical studies reporting on positive effects on student performance from the use of rubrics have been published. For example, Lipnevich et al. (2014) used experimental design to compare the effects of standardized feedback: a detailed rubric, exemplars, and a combination of both. Findings show that all three conditions led to significant and strong improvements, with the stand-alone rubric leading to the greatest improvement. Similarly, Greenberg (2015) reports that students using a rubric performed with higher quality as compared to students who did not. It should be noted, however, that several of the studies reporting on improved performance are situated in a higher-education context. As already remarked by Panadero and Jönsson (2013), while studies performed in higher-education contexts tend to report on positive results when providing the students with rubrics, longer and larger interventions are typically needed in order to produce positive results in schools. Time devoted to work with the rubric therefore seems more crucial for younger students and studies only investing a few lessons1 typically report no, small, or mixed results (e.g., Smit et al., 2017).

Interestingly, although the findings are more unambiguous in the higher-education context, this is also where the most vigorous debate concerning explicit criteria can be found. Typically, critics a priori assume that rubric-assisted learning is superficial or misguided. For instance, Torrance (2012) writes is in relation to transparency of expectations:

With respect to the core aspirations of higher education, the issue can be stated very bluntly: Are we trying to get students to jump through pre-specified hoops, by making the nature of those hoops more apparent and encouraging students to better understand how the objectives of a course can be met; or are we trying to get students to think for themselves? (p. 330).

Similarly, Sadler (2009, 2014) argues that the idea to develop explicit descriptions of academic achievement standards is “fundamentally flawed” since words, symbols, diagrams, and other “codifications” lack the necessary attributes to represent the criteria or standards. Any attempt to communicate criteria to students through the use of language (or any symbols) are therefore bound to be futile. Still, as reported by Lipnevich et al. (2014), rubrics:

/…/ forced students to examine what they had done, and look to see how it met the requirements of the task, rather than trying to imitate the exemplar without checking their understanding of the task. /…/ the rubric may have called for a more sincere and mindful engagement, which resulted in the student carrying out effective revision practices and thus improving their performance (pp. 551–552).

Correspondingly, in a study by Jonsson (2014), several students claimed that they used the rubric in order to structure and assess the progress of their work, but it was also shown that some students did not use the criteria when they felt that they did not need to. A plausible explanation for these findings is that codifications provided are sufficient for higher-education students, since they are already familiar with the practice to which the criteria belong, while younger students are not (yet).

Taken together, there is accumulating empirical evidence that explicit criteria may support student performance. This is particularly true for higher-education students, while more comprehensive and long-term interventions are needed for younger students. Furthermore, the empirical support for the claim that the use of explicit criteria leading to superficial learning is weak and the critique is typically based on personal and/or theoretical considerations only (e.g., Kohn, 2006; Wilson, 2006). Contrary to this claim, current research rather supports a notion of students as conscious consumers/users of criteria.

Explicit Criteria and Student Motivation

Regarding the effects of rubric use on motivation, the most common constructs investigated are self-efficacy and self-regulated learning (SRL). The main rationale for assuming that the use of explicit criteria affects these constructs is that the criteria may support students in gaining a deeper understanding of the requirements of the task at hand, thereby being able to set more realistic goals and more accurately estimate their capacity to perform the task (i.e., improving their self-efficacy). Explicit criteria may also support students in monitoring their task performance and facilitating reflection about the final product (i.e., self-regulate their learning).

In relation to self-efficacy, the findings from empirical research are mixed, making it difficult to draw any firm conclusions (Panadero and Jönsson, 2013; Brookhart and Chen, 2014). For instance, Andrade et al. (2009) found that self-efficacy increased for a group of students using rubrics, as well as the comparison group, but although the increase was larger in the rubric group, the difference was not statistically significant. Furthermore, there was a significant effect of gender, where the self-efficacy of girls were higher. Another example is the work by Panadero and colleagues, where self-efficacy was affected by the use of rubrics in only in one of three studies (Panadero et al., 2012, 2013; Panadero and Romero, 2014).

In relation to SRL the findings are generally positive, but not necessarily straight forward. As an example, Panadero and his colleagues have performed a number of studies relating to students' learning orientations and SRL. In one of their investigations, they found that the level of SRL strategies was higher in a group of secondary-education students using rubrics, as compared to students in a control group (Panadero et al., 2012). In another study, it was found that scores on a performance- and avoidance-oriented SRL scale decreased for pre-service teachers using rubrics (Panadero et al., 2013). In yet another study, Panadero and Romero (2014) found that a group of pre-service teachers using rubrics scored higher on a learning-oriented SRL questionnaire, as compared to students who were asked to self-assess their work without any instrument to facilitate the self-assessment. Again, performance- and avoidance-oriented SRL scores also decreased significantly in the rubric group.

These findings are indeed indications of positive effects on students' SRL, but the students using rubrics in the study by Panadero and Romero also reported higher levels of stress while performing the task as compared to the control group. Furthermore, the learning-oriented SRL scores decreased for psychology students using rubrics (Panadero et al., 2014). This means that while the use of rubrics may decrease performance- and avoidance-oriented SRL strategies, which are often detrimental for learning, they do not necessarily increase learning-oriented SRL.

In sum, research on the consequences of using explicit criteria on students' motivation is still largely under-explored. In particular, given the assumption that access to explicit criteria could foster superficial approaches to learning, it would be imperative to gain a deeper understanding of how students' goal-orientations and other motivational constructs are affected by the use of explicit criteria.

AIM AND RESEARCH QUESTIONS

As outlined above, the use of explicit criteria has been shown to improve student short-term performance, but mostly in higher-education contexts and maybe also with adverse consequences for students' long-term learning and motivation. This study therefore aims to investigate the effects of increased explicitness on student performance and motivation in a long-term perspective. Specifically, the study aims to answer the following questions:

1. How is student performance affected by an increase in explicitness?

2. How are students' motivation affected by an increase in explicitness?

3. To what extent are students' perceptions of clarity of goals and assessment criteria affected by an increase in explicitness?

METHODOLOGY

The overall design of this study is an intervention study, where explicitness of assessment criteria is increased successively over four teaching sequences at four different schools. During the first sequence, all schools taught the same content and used the same level of explicitness. During the second sequence, all schools taught the same content and three schools increased the level of explicitness, while one school remained on the first level. During the third sequence, all schools taught the same content and two schools increased the level of explicitness, while one school remained on the first level and one on the second. During the fourth and last sequence, all schools taught the same content and one school increased the level of explicitness, while one school remained on the third level, one on the second, and one on the first level (Figure 1).
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FIGURE 1. The four schools (A–D), each including two classes, successively implemented an increased level of explicitness of assessment criteria (E1–E4, E4 being the highest level) during four teaching sequences.



Sample

The sample in this study is a convenience sample consisting of four primary schools, each including two classes taught by the same teacher. The teachers were found by issuing a call for participation to school leaders in a medium-sized Swedish community, asking for experienced teachers. The participating teachers were selected by their school leaders.

Students in the sample (n = 153) attended grade 6 in Sweden, which means that they were 12–13 years old. The number of students at each school can be found in Table 1. Also shown in the table, are some characteristics of the schools, which may influence the results of this study. Note that no exact numbers are presented, since that would make the schools identifiable, as the school statistics are public and available online2.


Table 1. Number of students from each school in the sample, as well as school characteristics.
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As can be seen in the table, School A is a small school with a high proportion of immigrant students and where the majority of parents lack a higher education degree. Only about half of the students are awarded passing grades in all subjects. Schools B and D, in contrast, are relatively large schools. School D, in particular, differ from School A in having almost no immigrant students, the majority of parents having a higher education degree, and virtually all students leave school with a passing grade in all subjects. School B and C are intermediate in relation to proportion of immigrant students and parents' education. Similar to School D, all students at School C leave school with passing grades in all subjects.

Procedure

Four teaching sequences were performed during 1 academic year; two during the fall and two during the spring. Each sequence lasted for approximately 3 weeks and before each sequence, the teachers met with the researchers to plan the intervention. First, the researchers described how to implement the different levels of explicitness (see further below). Second, the researchers suggested criteria for assessing students' performance, which were discussed with the teachers and adjusted according to the teachers' suggestions (for an example of the criteria used, see Figure 2). Third, the teachers agreed on the specific content to teach, which they then planned together. This means that for each teaching sequence, the teachers taught the same content, the students performed the same tasks, and the teachers used the same criteria to assess student performance.
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FIGURE 2. Example of criteria used for assessment, feedback, and for sharing with students. The criteria in the figure refer to student argumentation in socio-scientific issues.



During the teaching sequences, students first performed one open-ended task, which was assessed with the criteria and teachers provided formative feedback. The feedback was delivered orally to students, either individually, in pairs, or in small groups, depending on how the teachers arranged this purely formative event. Students then performed a similar task (or revised the first one), as an incentive to actively make use of the criteria (Figure 3). It is important to note that this process of providing formative feedback and perform a similar assignment (or revise) was identical for all sequences and all teachers, regardless of condition (E1–E4). It should also be noted that although there were regular meetings and discussions with teachers and researchers, there was no specific training of the teachers.
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FIGURE 3. Procedure for the teaching sequences and data collection: (A) Preceding each teaching sequence was a data collection (knowledge test and motivation questionnaire); (B) During the teaching sequence, the students performed an open-ended task, which was assessed by the teacher, who also provided feedback, and the students performed another (similar) task where they could use their feedback; (C) Each teaching sequence concluded with another data collection (knowledge test and motivation questionnaire). Questionnaires for perceived clarity of goals and assessment criteria were distributed during the teaching sequences (B).



Levels of Explicitness

Four levels of explicitness were used in this study and the teachers agreed among themselves which condition they wanted to belong to. Since all teachers taught two classes, it was initially planned that each teacher should belong to two different conditions—one for each class—in order to compare findings from the same condition with different teachers. This, however, was not considered possible by the teachers for practical reasons. Instead, both classes taught by the same teacher belonged to the same condition.

Although all levels of explicitness implemented (i.e., feedback, exemplars, and explicit criteria) have been shown to generate positive effects on student performance, and hence no students received a negative or neutral intervention, it is important to note that these levels do not necessarily coincide with studies investigating the efficiency of different assessment instruments. For example, in the study by Lipnevich et al. (2014), mentioned above, it was found that the use of a stand-alone rubric led to greater improvements, as compared to the use of exemplars or a combination of both. Still, explicit criteria are categorized as more explicit than exemplars, and the combination of exemplars and criteria as more explicit than only criteria.

During the first sequence, students were provided with formative feedback based on the criteria (Figure 3), but the criteria were not explicitly shared with the students. The students therefore experienced the criteria indirectly, through the teachers' assessment and feedback. This indirect communication of the criteria was categorized as a low level of explicitness.

During the second sequence, students at three schools were provided with exemplars, chosen to exemplify the criteria (Figure 3). Again, the criteria were not explicitly shared with the students, which means that this was also categorized as a low level of explicitness, but relatively higher as compared to the indirect communication through feedback. According to recommendation from, for example, Panadero et al. (2016), the exemplars were shared with the students prior to performing the task, so that they could use the criteria to inform their planning and goal setting. However, before using the exemplars to support their task performance, the students were given the opportunity to analyze and discuss the exemplars together with the teacher. This discussion focused on identifying the strengths and weaknesses as exemplified by the exemplars, but without making reference to any general or abstract criteria. After this discussion, the students used the exemplars during task performance without teacher assistance. As described above, all teaching sequences involved students solving an open-ended task, which was assessed by the teacher. The formative feedback provided was then used by the students to perform a similar task (or revise the current one). The students therefore actively engaged with the feedback, as well as with the exemplars.

During the third sequence, students at two schools were provided with rubrics, which included explicit criteria. This is therefore the first time during the intervention that the students got the criteria spelled out to them, which was categorized as a high level of explicitness. Students at one school were provided with exemplars, just like during the second sequence, and students at one school only received feedback based on the criteria. Similar to the exemplars, students received the rubrics before they performed the task and they were also given the opportunity to analyze and discuss the criteria with the teacher. They also used the rubric during task performance without teacher assistance after this discussion. Also similar to the previous condition, the students actively engaged with the feedback, as well as with either the exemplars or rubrics.

Finally, during the fourth sequence, students at one school were provided with both rubrics and exemplars, which is thought to represent the maximum level of explicitness in this study. The remaining students received either a rubric, exemplars, or feedback.

Teaching Sequences

In the current Swedish national curriculum (Lgr11), the long-term objectives are expressed as “abilities” that the students are supposed to acquire during their time in compulsory school (i.e., grade 1–9). In the natural sciences, there are three such abilities involving (a) communicative aspects of science, (b) systematic investigations, and (c) describing and explaining natural phenomena. Each ability is further concretized by the “knowledge requirements,” which are expressed in terms of performance standards (i.e., what the students should be able to do with their knowledge).

In this study, the ability involving communicative aspects of science was chosen for the teaching sequences, since this ability is a relatively new addition to the curriculum and therefore less familiar to the students (i.e., student performance in the study is less affected by previous teaching). In contrast, systematic investigations, as well as describing and explaining natural phenomena, are generally regarded as part of traditional science teaching in Sweden. In the curriculum, there are three aspects of the ability chosen. These are: (i) using knowledge in science in discussions and argumentation, (ii) searching for and reviewing scientific information and different sources, and (iii) using scientific information in text or other representations.

These aspects were used as a framework for teaching by the teachers. For instance, in the first teaching sequence, students were supposed to learn how to use knowledge in science in discussions and argumentation (see criteria in Figure 2). This aspect was combined with specific knowledge in science, in this case sustainable development, where the students learned how to argue about food waste in school. The second teaching sequence focused on information and sources, this time in relation to combustion and pollution. The third teaching sequence focused on using scientific information, where students used written information about forces (like friction) to visualize phenomena with pictures or digital video. The fourth and last sequence again focused on discussions and argumentation, but this time in relation to knowledge about drugs (alcohol, narcotics, and tobacco).

In summary, all teaching sequences were based on the same ability in the national curriculum, but focusing on different aspects and on different content knowledge. The teachers planned the teaching together and used shared plans and assessment criteria for all teaching sequences.

Data and Data Collection

Data collection was carried out before, during, and after the teaching sequences, which typically had a duration of 3 weeks and were evenly distributed across 1 academic year. Data on student performance was collected with knowledge tests, data on motivation with questionnaires, and data on perceived clarity of goals and assessment criteria with “exit tickets.” Knowledge tests and motivation questionnaires were distributed before and after each teaching sequence, while the exit tickets were distributed during the teaching sequences (Figure 3).

The knowledge tests were compilations of constructed-response items from previous national tests covering the aspects (i)–(iii) described above. Although tests were distributed after all teaching sequences, only the pre-, and post-tests will be described and reported on here, due to methodological difficulties with the intermediate tests (e.g., low reliability). In order to make the pre-, and post-tests comparable, the tests were calibrated for difficulty by using data (i.e., f-values) from the national tests3. Furthermore, after initial calibration of criteria, showing satisfactory agreement across raters (Spearman's rho = 0.943), the tests were scored by a single rater to ensure consistency. Reliability measures (Cronbach's alpha) for the tests are presented in Table 2, including the number of items for each test. It should be noted that the knowledge tests were exclusively used by the researchers to track student progress. No feedback from the tests were provided to the teachers or students, in order to avoid any washback effect on the teaching.


Table 2. Reliability measures for the knowledge tests.
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The motivation questionnaire was an adaptation of the Students' Motivation toward Science Learning (SMTSL) (Tuan et al., 2005), which includes scales for self-efficacy, performance goals, achievement goals, and self-regulation that are relevant for this study. The questionnaire used Likert-scale items with six levels (Strongly disagree—Strongly agree). Reliability measures (Cronbach's alpha) for the scales are presented in Table 3, including the number of items for each scale. Sample items are provided in Data Sheet1 in the Supplementary Material.


Table 3. Reliability measures for the scales in the motivation questionnaire.
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The exit-tickets were a single scale questionnaire focusing on perceived clarity of goals and assessment criteria (6 items; Cronbach's alpha = 0.789). Similar to the motivation questionnaire, the exit tickets used Likert-scale items with six levels (Strongly disagree—Strongly agree). Sample items are provided in Data Sheet 1 in the Supplementary Material.

Analysis

Student performance on the knowledge tests were analyzed using descriptive statistics and pre-, and post-tests were compared with t-tests within each school. ANCOVA was used to compare post-test results across schools and across levels of explicitness, using results from the pre-test as covariates. Questionnaire data was analyzed with correlational analyses (Pearson's r) and pre-, and post-tests were compared with ANOVA/ANCOVA to identify potential differences within and across groups. Since it was not possible for teachers to implement different conditions in their classes, and all students on each school therefore had the same teacher and took part in identical teaching sequences, data has not been nested in classes. Instead, both classes on each school have been analyzed together.

FINDINGS

Student Performance

Table 4 shows the mean performance of each of the schools for the knowledge tests. As can be seen, results from the pre-test agree fairly well with the school characteristics presented in Table 1. During the intervention all schools improved from the pre-test to post-test. In total, the schools improved their scores between 23 and 40 percent, corresponding to a range in effect sizes from 0.82 to 1.38 (Cohen's d) from the pre-, to the post-test.


Table 4. Results from the knowledge tests presented as means for each of the schools (in percent).
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Table 5 shows the outcomes of t-test analyses between the pre-, and post-tests. As can be seen, the improvement is statistically significant for all schools. However, the findings do not support the assumption that student performance should improve as the level of explicitness increases. This observation is corroborated by the ANCOVA analyses, which show no significant differences between the schools in terms of level of explicitness. ANCOVA analyses also suggest that it is the low-performing students4 (regardless of school) that increased their performance the most during the intervention, showing a higher estimated mean as compared to other students on the post-test, if using the pre-test as a covariate.


Table 5. Comparisons between pre-, and post-tests for each of the schools presented as t-test statistics.
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Students' Motivation

Initial analyses of motivational variables (including perception of clarity of goals and assessment criteria) for the entire sample showed that the correlations between students' perceptions of explicitness and self-efficacy/self-regulation were moderate to strong (Table 6). These correlations did not change considerably over the intervention period (Table 7). However, a stronger correlation could be identified between students' self-efficacy and both achievement and performance goals. A possible interpretation of this is that students who better understood what they could manage in the science course, were also inclined to set both achievement goals and performance goals. This interpretation is supported by the fact that the correlation between achievement goals and performance goals increased during the study. The correlation between self-regulation and achievement goals also increased during the study, but in this case it is more difficult to conclude whether students who set achievement goals are also more self-regulated learners or vice versa.


Table 6. Correlations between variables at the start of the study (n = 145).
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Table 7. Correlations between variables at the end of the study (n = 145).

[image: image]



Table 8 shows the results from the pre-test questionnaire for the self-efficacy and self-regulation scales for the entire sample. Students generally rated their self-efficacy and perception of self-regulation strategies as relatively high on the pre-test questionnaire (4.09 and 4.38 respectively, on a 6 point scale) across all schools. These ratings could be expected to increase as the level of explicitness increases, but as can be seen in Table 8, the values are more or less unchanged at the end of the intervention.


Table 8. Results from the pre- and post-test questionnaires for self-efficacy and self-regulation scales (n = 145).
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In relation to achievement-, and performance goals, students' ratings on the achievement goals scale were substantially higher (5.40), as compared to the performance goals scale (3.10) on the pre-test (Table 9). If the use of explicit criteria would make students more performance oriented (i.e., criteria compliant), this relationship could be expected to change. In the current study, however, students' ratings on the achievement goal scale remain unchanged while the performance goals increased only slightly (from 3.10 to 3.42).


Table 9. Results from the pre- and post-test questionnaires for performance-, and achievement goals (n = 145).
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Table 10 shows results from the pre-, and post-test questionnaires for the motivational variables for each of the schools in the sample. There were significant differences between the schools on the pre-test questionnaire and in particular the profiles at School A and School D differed in several respects. While students at School A scored relatively low on self-efficacy and self-regulation, and relatively high on both performance-, and achievement goals, students at School D scored low on performance-, and achievement goals, but high on self-efficacy.


Table 10. Results from the pre- and post-test questionnaires for motivational variables for Schools A–D.
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After the pre-test questionnaire most variables either remained unchanged or changed in a negative direction. Some noteworthy changes in relation to individual schools are:

1. School A, which implemented only explicitness Level 1 during the intervention, but has the lowest socio-economic status of the schools in the sample. Students at this school showed significant gains in self-efficacy from pre-, to post-test, and also increased their perception of setting performance goals at the expense of achievement goals.

2. School D, which implemented the highest level of explicitness during the intervention, has the highest socio-economic status of the schools in the sample. Students at this school showed significant gains in both achievement goals and self-regulation.

3. School C, which showed the largest gains in performance goals.

In most cases, however, results on pre-, and post-test questionnaires were similar. For instance, despite the increase, School A still had the lowest score on self-efficacy, as well as on self-regulation, at the end of the intervention. School A also had the highest score on performance goals, despite the fact that School C substantially increased according to this scale. Furthermore, School D has the highest scores on self-efficacy on both pre-, and post-test questionnaires.

Table 10 shows only the results from the pre-, and post-questionnaires, but there is not much additional information to gain from the intermediate questionnaires. What could be noted is that the increase in self-efficacy at School A, as well as the increase in achievement goals at School D, appear directly after the first teaching sequence and then the scores remain at a higher level. The increase in performance goals at School C, as well as the increase in self-regulation at School D, on the other hand, do not appear until the post-test questionnaire.

Similar to the situation with student performance, therefore, changes in students' perceptions do not appear to be related to the level of explicitness, except for the self-regulation scores at School D, which increased significantly when the students had access to both criteria and examples. Furthermore, and contrary to the situation with student performance, ANCOVA analyses suggest that it is the scores from high-performing students that change the most from pre-, to post-test.

Perceived Clarity of Goals and Assessment Criteria

Table 11 shows results from the clarity questionnaires (“exit tickets”) for each of the schools in the sample. There are no statistically significant differences between the groups at the beginning of the intervention and there are no significant changes over time, neither within nor between the schools. Analysis of individual items suggests that students' perceptions about the usefulness of what they are studying in science changed in a negative direction, but that they better understand why they are working with a specific content.


Table 11. Results from the questionnaires on perceptions of clarity of goals and assessment criteria for Schools A–D.
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DISCUSSION

This study aimed to investigate the effects of increased explicitness on student performance, motivation, and perceived clarity of goals and assessment criteria by gradually increasing the level of explicitness during four teaching sequences in primary science. Results suggests that student performance improved during the intervention, but not in relation to the level of explicitness, and that motivational measures, as well as measures of perceived clarity of goals and assessment criteria, did generally not change during the intervention. These findings are discussed below.

Effects on Student Performance

From previous research on the relationship between transparency and student performance (e.g., Panadero and Jönsson, 2013; Lipnevich et al., 2014) it could be assumed that an increase in explicitness should result in improved performance. In this study, however, this is only partly the case. Although all schools improved their performance from pre-, to post-test, there is no obvious connection between this improvement and the levels of explicitness. Instead, the overall improvement during the intervention was largest at School A and School B, which had the greatest number of low-performing students of the schools in the sample.

Based on the evaluation of the project with the teachers, the improvement could be assumed to be an effect of novelty, where students encountered content (i.e., argumentation in science) that differed from previous science teaching, in combination with more effective teaching (i.e., the use of formative feedback). To provide formative feedback that was actually used to improve performance, was—according to the teachers—highly motivating for the students and probably the single most ground-breaking aspect of the intervention for them. Since the positive effects of formative feedback are well known (e.g., Hattie and Timperley, 2007; Shute, 2008), it could of course be called into question why this was not already an established part of the teaching. In any case, the effects of implementing formative feedback may have overshadowed any effects of explicitness in the current study.

Taken together, the increase in explicitness does not seem to have had an impact on student performance, beyond the effect of formative feedback.

Effects on Students' Motivation

One of the main ambitions of increasing transparency is to support student self-regulation, including their self-efficacy. However, previous research on transparency in relation to student motivation has been mixed regarding self-efficacy (Panadero and Jönsson, 2013; Brookhart and Chen, 2014), as well as regarding the use of criteria to support self-regulated learning (Panadero et al., 2017). This study is no exception, since although self-efficacy increased for all schools, only the changes at School A were statistically significant. The most plausible explanation for this increase is that the low-performing students at this school, who also reported relatively low self-efficacy, experienced higher self-efficacy due to the formative feedback; an effect that is consistent throughout the study. The students at the other schools were generally more high-performing, and reported higher self-efficacy already at the start of the intervention and did not change significantly during the study. Rather, the students at School A were more aligned to these students, in terms of both performance and self-efficacy, at the end of the intervention.

The findings are also inconclusive for the self-regulation variable, which increased for School D, but decreased for School B. Since the change in self-regulation appeared when the students at School D had access to both exemplars and criteria, one possible explanation could be that this combination (and thus high level of explicitness) was needed in order to support student self-regulation, while lower levels of explicitness did not. As was shown in a recent meta-analytic review (Panadero et al., 2017), training in student self-assessment is a strong predictor of improved self-regulation, and without explicit training in self-assessment the level of explicitness may need to be very high to make a difference.

If students were to become more criteria compliant during the course of the intervention, it could be assumed that performance-oriented goals should increase in relation to explicitness. This is not the general case in this study, however, since only one of the schools increased the score on the performance-goals scale during the intervention. Furthermore, this increase is seemingly unrelated to the level of explicitness implemented. It should be kept in mind, however, that the score for achievement goals was very high already at the outset and remained high all the way through the study (i.e., above 5 on a 6 point scale) for all schools in the sample, while the score for performance goals was substantially lower and only increased significantly for one of the schools in the sample.

Taken together, the only support for any effect from the increase in explicitness is the increase in self-regulation at School D. The increase in self-efficacy is more likely to be an effect of formative feedback, and is also primarily confined to low-performing students, and there is no general increase in performance goals. Furthermore, achievement-goals scores remain very high throughout the intervention.

Effects on Perceived Clarity

Ideally, students' perception of clarity of goals and assessment criteria would increase during the intervention. According to the questionnaire on perceived clarity of goals and assessment criteria, however, this is not the case for most of the students in the sample. Instead, the scores remain unchanged throughout the study, which suggests that students' perceptions of the clarity of goals and assessment criteria were unaffected by the changes implemented.

CONCLUSIONS

If communicated and understood prior to task performance, explicit criteria can—at least in theory—be used by students to set goals, as well as to monitor and evaluate their work, which may in turn affect their motivation and task performance. However, in order to understand criteria, students also need to understand the practice to which the criteria belong, while the words used to represent the criteria will typically not be able to communicate the richness and complexity of the qualities that the criteria refer to. In the current study, therefore, the criteria were not only communicated as abstract words, but integrated in teaching sequences were the students were encouraged to actively use the criteria as part of formative feedback (see section “Levels of Explicitness ” above).

As suggested by the findings, however, the increase in explicitness did not in itself contribute to improved student performance. Although the findings seem to support previous research on the efficiency of formative feedback (e.g., Hattie and Timperley, 2007; Shute, 2008), as evidenced by the large improvement in student performance from pre-, to post-test for all schools in the sample, as well as an increase in self-efficacy for low-performing students, this finding cannot be seen as conclusive due to the lack of a control group. Still, the fact that students at a school with low socio-economic status improved both their performance and self-efficacy with such magnitude, likely due to changes in the feedback practice, is worth considering for follow-up studies.

There is also some tentative evidence for the combination of exemplars and criteria contributing to increased self-regulation for high-performing students, but the main conclusion from this study is that the students in the sample are generally unaffected by the increase in explicitness. This could, on the one hand, be interpreted pessimistically, since the findings do not support the idea of transparency (as implemented in this study) being a panacea for improved performance and motivation. On the other hand, it could also be interpreted optimistically, since increased explicitness does not seem to give any adverse consequences for student motivation—at least not in relation to the measures investigated here.

Limitations and Suggestions for Future Research

There are several important limitations to this study that need to be considered when interpreting the findings. First and foremost, although care has been taken to provide as similar conditions as possible for all students, for instance by using the same criteria and tasks and by having the teachers plan their teaching together, the teaching sequences are still likely to differ in several respects. It would therefore be desirable to have the same teacher implement different levels of explicitness in their classes, a design which unfortunately was not possible to implement due to practical reasons, or engaging more teachers.

Second, the students in the sample were quite young, which means that their autonomy and capacity to self-regulate were likely limited as compared to older students, possibly resulting in a more uniform outcome for the motivational variables. A sample of older students may therefore provide a clearer and discernable distribution in relation to the questionnaires, but older students may also, on the other hand, have a stronger performance orientation due to the presence of high-stakes grading and national tests, which may mask any effects of increased explicitness.

Third, the use of formative feedback as an incentive for the students to experience and use the criteria may have contributed to the effect on student performance, which means that it has not been possible to identify any potentially fine-grained effects from increased explicitness. Since it is not advisable to refrain from providing students with formative feedback, future research would need to ascertain that the students are accustomed to basic formative-assessment practices, so that the provision of feedback does not become as revolutionary to them.

Fourth, the only documented indication of the effect of explicitness in this study was on student self-regulation, when the students had access to both exemplars and explicit criteria; a high level of explicitness that was only implemented at one of the schools. This school was also the school with the highest socio-economic status in the sample and the students reported high scores for both self-efficacy and self-regulation, as well as the lowest scores for performance goals, on the pre-test questionnaire. To investigate the generality of this finding, a high level of explicitness would need to be implemented across a more heterogeneous sample, rather than gradually increasing the level of explicitness.

Taken together, in order to further investigate the impact of explicitness on students' performance and motivation, future research should: (a) engage more teachers, so that more than one teacher is assigned to each level of explicitness; (b) include older students with greater capacity to self-regulate their learning; (c) ascertain that the students are accustomed to basic formative-assessment practices, so that the effects of formative feedback do not overshadow any effects of explicitness; and (d) implement higher levels of explicitness across a broader sample of students.
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FOOTNOTES

1 Typically less than five, according to Panadero and Jönsson (2013).

2 School data has been collected from https://www.skolverket.se/skolutveckling/statistik (2017-12-14).

3 One item was used as a reference point, while scores from all other items were multiplied by a number depending on the empirically established f-values from the national tests. A difficult item therefore generated a higher score, as compared to an easier item.

4 Defined as the students in the lower quartile on the pre-test.
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