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ABSTRACT

While formative assessment is popular, it is difficult to evaluate and improve. In some settings it may result in less disciplinary learning by competing with other more productive activities, making those activities less engaging, and narrowing curricular goals. Situative approaches to educational assessment offer a solution by (a) blurring the distinction between instruction and assessment, (b) moving beyond the intended purposes of assessment to focus on actual functions, and (c) using the same assessment to accomplish multiple functions. Framing instruction, assessment, and testing as primarily social practices and placing them on a continuum of assessment formality offers a coherent framework for aligning learning across different assessments and balancing functions within particular assessments. This paper introduces an approach called Participatory Assessment that has been used successfully to enhance (a) communal engagement, (b) individual knowledge, and (c) aggregated achievement of standards, while (d) providing valid evidence of those refinements.

A Situative Response to the Conundrum of Formative Assessment
The last 25 years have seen surges of interest in the formative potential of educational assessment for supporting the kinds of conceptual learning that are associated with modern rationalist views of cognition (e.g., Gardner, 1987; Glaser, 1984) and constructivist views of teaching (e.g., Resnick, 1987). Reviews by Sadler (1989), Black and Wiliam (1998), and Pellegrino, Chudowsky, and Glaser (2001) highlighted the limitations of behaviorist feedback regarding tiny accomplishments and the value of assessment feedback concerning the “big ideas” (Wiggins & McTighe, 2005) of academic disciplines. These reviews convinced many that (a) such feedback should be both useful and used to engage learners more deeply, (b) instructional systems should include explicit features that help learners judge and improve the quality of their work, and (c) accountability systems should include explicit features that help educators judge and improve the effectiveness of their teaching. 

From the start, this increased attention to feedback raised questions about the value of different types of feedback. Drawing from research on assessment in writing instruction, Sadler (1989) argued that students should learn to use multiple evaluative criteria and that some of those criteria needed to be “fuzzy.” He described a fuzzy criterion as “an abstract mental construct denoted by a linguistic term which has no absolute and unambiguous meaning independent of its context” (p. 124). Sadler elaborated that 

 If a student is to be able to consciously use a fuzzy criterion in making a judgment, it is necessary for the student to understand what the fuzzy criterion means, and what it implies for practice. Therefore, learning these contextualized meanings and implications is itself an important task for the student (1989, p. 124).

Sadler also argued that researchers and innovators needed to consider the effectiveness of different types of formative feedback. More is needed than the obvious argument that students who are given formative feedback and opportunities to improve will learn more than students who are denied them. This paper assumes that formative feedback is so central to educational practice that withholding it for research purposes in educational contexts is simply unethical. Arguably, studies that merely demonstrate that feedback “works” contribute to what Bennett (2011, p. 12) characterized as the “educational equivalent of urban legend” about the effectiveness of formative assessment. 
This leads to the conundrum that motivates this paper. Whereas it is remarkably simple to demonstrate that formative feedback improves learning, it is remarkably difficult to objectively compare the effectiveness of different approaches to formative assessment. For reasons to be elaborated, it is difficult to compare the effectiveness of different forms of feedback, and to determine how much instructional time and attention should be set aside for providing feedback. Attempting to objectively scrutinize  formative assessment in actual educational contexts creates “wicked problems” (Rittel & Webber, 1973) with no clear endpoint or self-evident measures of success. Nonetheless, educators and researchers will always need a means to scrutinize and improve the manner in which students are provided feedback. Perhaps more to the point, learners also need ways to scrutinize their own use of formative feedback. Helping all stakeholders scrutinize the way in which assessment practices are designed and enacted is needed to help minimize what Torrance (2012) characterized as the conformative and deformative functions of assessment that undermine desirable goals of change for individuals, groups, and institutions. This pursuit is crucial to uncovering what Torrance (2012) characterized as a transformative vision of assessment “which exposes the process of assessment itself to scrutiny, along with the role of criteria in legitimizing the discourse of assessment and the social construction of judgment” (p. 338). This in turn is necessary for further progress towards Frederiksen and Collins’ (1989) elusive goal of systemic validity whereby the introduction of assessments result in more of the knowledge they are designed to capture.

This paper explores how situative theories of knowing and learning (particularly Greeno et al., 1998) shed new light on the challenge of scrutinizing formative assessment and advancing educational assessment more generally. The paper first introduces situative theories and summarizes their implications for educational assessment. It then summarizes an extended program of research using situative theories to formatively and summatively assess learning in the context of innovative educational technologies. It follows this summary with a framework consisting of four assessment design principles that emerged from this research, and argues that newer design-based research methods are uniquely suited to studying and improving formative assessment.
The Implications of Situative Theories for Educational Assessment

With roots in the Soviet psychology of Vygotsky (1980), sociocultural theories assume that knowledge is fundamentally connected to the social and cultural contexts where it is learned and used (Lave & Wenger, 1991). A number of assessment theorists have employed sociocultural perspectives, primarily to critique existing assessment and testing practices (e.g., Gipps, 1999; Moss, 1996, 2005; Shepard, 2000, 2008; Torrance, 2007, 2012). Sociocultural perspectives highlight the assumption that individual assessments provide an imperfect and partial representation of individual knowledge while largely ignoring the more social and cultural aspects of knowledge. For example, Torrance (2012) argues that “all assessment is formative, for student dispositions and self-identities as learnings, as well as knowledge and understanding, but not necessarily in a positive way” (p. 325, emphasis in the original). 
The situative strands of sociocultural theories go further to argue that knowledge resides primarily in the sociocultural context and only secondarily in the minds and actions of individuals. As articulated by Greeno et al. (1998), this means that the knowledge represented by the way individuals think and behave (i.e., the traditional focus of educational assessment) is ultimately a secondary representation of that primarily sociocultural knowledge. A situative perspective on assessment extends sociocultural concerns to argue that individual knowledge is itself an imperfect and partial representation of primary sociocultural knowledge. As will be elaborated, this means that this broader sociocultural knowledge is more than an aggregation of what individuals know according to classroom assessments or external achievement tests. This in turn gives situative perspectives a potentially unique role for comparing different assessment practices and competing approaches to the same assessment practices. More specifically, the broad view of knowledge in situative theories offers a coherent theoretical lens for (a) using classroom assessments to scrutinize feedback practices associated with classroom discourse and (b) using achievement tests to scrutinize feedback practices associated with classroom assessments. In this way, situative assessment goes beyond a critique of existing assessment practices; it searches for new ways of thinking about how such practices relate to one another. By reframing the way existing assessments relate to one another, a situative perspective uncovers new roles for familiar practices.
 While this familiarity presents the advantage of transforming education using existing practices, doing so requires reconsideration of widespread assumptions about those practices. Because these assumptions are mostly tacit and because they are associated with practices that have profound consequences, this is certainly a challenging quest.
Whereas 
the implications of situative theories have been widely considered for instruction, their implications for assessment have received relatively little consideration. Some of these implications follow from the way that a situative perspective blurs the widely held distinction between “instruction” and “assessment” by assuming that is learning is occurring some form of assessment must be occurring. Other implications follow from the way that situative theories direct our attention to the actual or potential functions that a particular assessment serves (Hickey & Pellegrino, 2005). This means looking beyond the intended purposes 
of assessments (i.e., formative, summative, and evaluative in Black & Wiliam, 2004) to their intended and unintended consequences, and to their consequences for individuals as well as for classroom and school cultures. This blurs the distinction between “formative” and “summative” and sets aside the various consequential, evidential, and institutional intentions which motivated the introduction of particular assessment practices. Rather than those intentions, a situative perspective focus on the profound consequences that assessment practices implicitly have on the characterization of knowledge and (therefore) the characterization of learning. In particular, a situative focus on assessment functions and the characterization of knowledge as a primarily social construct reminds us that individual assessments necessarily characterize knowledge as a property of individuals. The prevailing focus on individual assessments thus reifies the enduring debate between proponents of associationist mastery-oriented assessment and proponents of constructivist inquiry-oriented assessment.
This enduring debate over different assessment formats is the root cause of the formative assessment conundrum: proponents of constructivist and social constructivist approaches reject the assumptions and (therefore) the evidence derived from associationist approaches—and vice versa. This leads proponents of either approach to use similar formats on the summative assessments used to scrutinize and evaluate the impact of feedback on formative assessments. This in turn introduces what Messick (1994) called construct-irrelevant variance. This problem is widely appreciated among assessment scholars and has led to numerous guidelines to discourage teachers from “teaching to the test.” As elaborated below, a situative perspective highlights the difficulty of controlling for this problem in research settings and the impossibility of doing so in most educational settings. As illustrated below, a situative perspective addresses this problem by treating the knowledge represented by all individual assessments as secondary “special cases” of primarily social knowledge that is fundamentally contextualized in cultural practices. As shown below, doing so reveals useful new ways of evaluating and scrutinizing the usefulness and use of formative feedback.
  This focus on functions and the broadened view of learning provided by situative theories further suggests that particular assessments can and should serve multiple functions. This contradicts widely-held concerns about using a single assessment for multiple purposes (typically because summative purposes undermine formative purposes, as elaborated in Pellegrino, Chudowsky, & Glaser, 2001). A situative approach addresses this concern by recognizing that different functions emerge when embracing different views of learning. To reiterate, the situative perspective assumes that knowledge resides primarily in the social and contextual practices that define knowing. These practices are the systems of language use and other meaning-making practices that form ways of talking about social reality are what the linguist James Gee (1999) popularly characterized as “big-D” Discourse. From this perspective, a particular classroom assessment can provide a summative function relative to classroom’s prior participation in disciplinary Discourse (i.e., their shared engagement in the social practices of the particular discipline) as well as a formative function for the declarative knowledge (concepts, facts, and procedures associated with that same discipline) that each student took away from 
participation in that Discourse. As will be shown, this means that classroom assessments at the end of an activity can be used summatively to evaluate the way the students and teachers enacted those curricular intentions, while simultaneously being used formatively for the declarative knowledge that each of those students constructed during those activities (by supporting individual formative feedback concerning that declarative knowledge). 
The term “function” here highlights that these multiple purposes of assessments are potentials. The evidence that they generate may or may not be used, and those uses may or may not be consistent with the ostensible purposes of the assessment. This is crucial for understanding and exploiting the potential functions of high-stakes external achievement tests. Such tests have formative potential for administrators in terms of policies regarding hiring, selections of curricula, allocation of resources, etc., regardless of whether the resulting scores are used to those ends. Extending the implication in the previous paragraph, this means that external achievement tests that are entirely summative for students and mostly summative for teachers still have formative potential for administrators. 

In summary, this paper is not only arguing for the use of situative perspectives to consider existing assessment practices.
 This paper goes further to argue for using situative perspectives to reframe the prevailing notions of summative assessment of prior learning and formative assessment for new learning. In doing so, this paper argues that a situative perspective provides new ways of (a) aligning classroom instruction, classroom assessment, and external testing and (b) balancin
g the summative and formative potential of each. It does so by treating instruction, assessment, and testing as points on a continuum of increasingly formal assessment. As will be show with examples below, doing so provides a theoretically coherent way of aligning functions across informal, semi-formal, and formal assessments along this continuum and balancing summative and formative functions at any point along the continuum.
It is acknowledged that situative assessment and testing may be a “bridge too far” for many readers, including those who are already familiar with situative approaches to instruction. It is hoped that readers might be motivated by the argument that a situative approach addresses the conundrum regarding prevailing approaches to formative assessment raised by Bennett (2010) and Torrance (2012). As popularized by Black and Wiliam (1998), the prevailing view is that formative assessments should provide conceptually-rich feedback that helps students learn to solve complex disciplinary problems. (As Torrance points out, Black and Wiliam’s characterization is widely embraced in the US as well). Situative approaches to instruction focus primarily on learners’ communal engagement in productive forms of disciplinary Discourse (what Engle & Conant, 2002, characterized as productive disciplinary engagement). Such engagement is a primary goal of many socioculturally-oriented innovators (e.g., the “sociomathmatical norms” in Cobb & Bowers, 1999 and “consequential engagement” in Barab, Gresalfi, & Ingram-Goble, 2010) and is implied in the references to disciplinary “practices” included in some newer educational standards (such as the Common Core State Standards in the US). Focusing on social engagement in disciplinary Discourse naturally asks about the impact of prevailing formative assessment practices that focus more on individual declarative knowledge.
The concern here is that focusing exclusively (or perhaps even directly) on disciplinary problems that can be represented on individual assessments occurs at the expense of their shared participation in disciplinary engagement. This paper suggests that focusing less on individual declarative knowledge (facts, procedures and concepts that are easy to assess) allows educators and researchers to focus more on shared engagement in Discourse (that is difficult to assess). This is transformative for three reasons. The first reason is that the contextual and consequential aspects of disciplinary knowledge are usually more meaningful to learners than the more abstract declarative knowledge. This means that focusing directly on contextual and consequential knowledge is more likely to support highly productive forms of disciplinary engagement (e.g., Engle & Conant, 2002) that can leave behind relatively massive amounts of declarative knowledge. The second reason this is transformative is that declarative knowledge that is generated in this fashion is more useful because it is indexed to the more concrete and meaningful knowledge of one’s own experiences and the experiences of one’s peers. The third reason this is transformative is that declarative knowledge that is generated in this fashion results in more trustworthy evidence when it is captured on conventional assessment and tests. This is because that new knowledge is less likely to have been presented to learners in the same form that is presented on the individual assessment or test. Relative to prevailing approaches to formative assessment, the situative assessment design principles introduced next assume that “discursive” feedback around informal assessments of participation can more directly foster shared engagement in disciplinary Discourse. These principles further assume that this engagement can generate more declarative knowledge of that discipline while also enhancing the validity of evidence of that knowledge on conventional assessments. In short, these new assessment design principles promise more useful disciplinary knowledge and evidence of that knowledge that is more useful for documenting learning and improving instruction.
Developing a Participatory Assessment Framework

The arguments introduced above and the assessment design principles elaborated below emerged in a series of multi-year collaborations carried out with the developers of leading educational technologies. This work started out as the development of performance assessments to support summative evaluations of these technologies. Over time this research evolved into design-based studies that attempted to maximize the entire range of learning outcomes while also obtaining convincing evidence of those outcomes. These studies searched for more general educational design principles and more specific practices for enacting these principles in specific contexts. Over time, this research expanded to include elementary, secondary, and post-secondary settings, conventional and online courses, and courses taught by the author, the author’s doctoral students, college instructors that the author supervised, and secondary teachers trained by the author’s doctoral student.  As will be elaborated below, this research embraced the core methodology of design-based research methods (DBR, e.g., Cobb et al., 2003) by moving back and forth across
 general principles and specific practices in order to build “local” theories that included insights about crucial contextual factors. Responding to concerns over generalizability in design-based research (e.g., Shavelson, Phillips, & Towne, 2003), some these design research efforts included quasi-experimental comparisons of the new instruction-assessment “ecosystems” with the existing curricula that they replaced, using conventional assessments and tests. 
“Multi-Level” Assessment

The initial studies involved the GenScope introductory inheritance (i.e., “genetics”) software developed by Paul Horwitz and colleagues at the Concord Consortium. As summarized in Hickey, Kindfield, Horwitz and Christie (2003) and Hickey and Zuiker (2012), two consecutive multi-year studies ultimately delivered quasi-experimental support for the general “multi-level” approach introduced above. Specifically, this research iteratively aligned (a) informal assessments of engaged participation around multimedia investigations, (b) semi-formal performance assessments of conceptual understanding of inheritance, and (c) a formal test of achievement of targeted secondary biology standards. The curriculum that emerged from this work ultimately delivered dramatically larger gains in understanding and statistically larger gains in achievement than the existing textbook curriculum when used by comparable students. This work also extended Duschl and Gitomer’s (1997) “assessment conversation” and illustrated how using a different “grand theory
” of learning (following Greeno, Collins, & Resnick, 1996) to guide feedback and refinement at each of the three levels enhanced the validity of the evidence of improvement across levels. Specifically this research used situative/sociocultural theories to refine informal assessments of participation, cognitive/rationalist theories to refine the performance assessments, and behavioral/empiricist theories to evaluate impact on achievement. As introduced above, this minimized the extent to which iterative refinements introduced construct-irrelevant easiness 
 (Messick, 1994). This method did so by transforming the way disciplinary knowledge was represented across in the multimedia GenScope investigations, the open-ended performance assessments, and a multiple choice achievement test using externally developed items randomly selected from pools of items targeting the same academic standards.
  
The multi-level approach that emerged in the GenScope studies was further refined in three assessment design studies of innovative STEM curricula. This research more fully embraced emerging design-based research methods (Hickey et al., 2006) and was informed by an emerging research literature on situative approaches to assessment (e.g., Moss, Girard, & Haniford, 2006, Gee, 2003; Greeno & Gresalfi, 2008). This research included a two-year study of three multimedia programs developed by the NASA-funded Classroom of the Future (summarized in Hickey, Taasoobshirazi, & Cross, 2012), a three-year study of elementary mathematics (summarized in Hickey, 2011), and a five-year study of the Taiga videogame in Quest Atlantis developed by Sasha Barab at Indiana University (detailed in Hickey, Ingram-Goble, & Jameson, 2009, and summarized in Hickey & Jameson, 2012). These studies generated additional empirical support for this multi-level approach and uncovered settings and domains where the approach was no more effective than existing curricula. 
Directly Fostering Disciplinary Discourse

More recent research focused on strategies for directly fostering and assessing engaged participation in disciplinary discourse. This work was partly a response to the earlier findings that multi-level assessment alone did not deliver larger gains in knowledge and achievement when used with a popular elementary mathematics curriculum or with a multi-media biology simulation. In both cases, the existing curricular activities focused mostly on procedural and factual knowledge. This made it difficult to foster the level or amount of communal disciplinary engagement that had emerged rather naturally in the other more inquiry-oriented curricula.
In response to these shortcomings, a new engagement strategy was derived using Engle and Conant’s (2002) design principles for fostering productive disciplinary engagement. This strategy was first introduced and refined in the author’s own online graduate education courses. It was then further refined in undergraduate telecommunications courses taught by the author’s doctoral advisees, in an online graduate course in special education taught by one of the author’s colleagues, and in the final studies of Taiga video game. The strategy was also employed in collaborations with the media scholar Henry Jenkins and his colleagues at Project New Media Literacies, where it drew additional inspiration from Jenkins’ (2009) characterization of “participatory culture.” This strategy is now represented by the first assessment design principle below. 
These more recent design studies also explored ways to efficiently assess student- generated artifacts. This was a direct response to the way the new engagement strategy resulted in extensive written artifacts and social interaction around those artifacts. This created overwhelming expectations for summative instructor grading; this in turn helped reveal how such summative grading undermines engagement and generates expectations for inappropriately- detailed assignments and unsustainable individualized formative feedback. The strategy that emerged forms the second assessment principle below. Thus, the participatory assessment framework presented next essentially embeds Engle and Conant’s design principles within the multi-level assessment framework.

Participatory Assessment Design Principles

The iterative refinements of general principles and specific practices in the prior research resulted in a framework that is currently called Participatory Assessment. The principles align learning across four increasingly formal levels. Across these four levels, the knowledge that is assessed becomes less personalized and more decontextualized, and learned over longer and longer timescales (following Lemke, 2000). 
 While all seem to have potential in isolation and meaning in the abstract, they are intended to work together in iterative refinements of actual educational practices.
Principle 1: Let Contexts Give Meaning to Concepts and Skills  
This first principle draws on Engle and Conant (2002) to expand on a central point in Sadler’s 1989 paper that many seem to have overlooked. To reiterate, Sadler argued that some of the criteria that students use to evaluate work need to be “fuzzy.” Such criteria have “no absolute and unambiguous meaning” that are understood outside of the context where they are applied. The various strategies used to enact this principle all reframed disciplinary knowledge as “knowledge tools” whose usefulness are best revealed in the context of personalized disciplinary practice. This follows directly from the situative assumption that disciplinary concepts gain most of their meaning from the contexts in which they are learned and used (Greeno et al., 1998; Gee, 2012). In the recent assessment design studies, this general principle has been enacted by various practices that ask learners to consider and discuss how targeted disciplinary knowledge (or educational resources representing that knowledge) are or might be shaped by personally-meaningful contexts of use. This is consistent with the first of Engle and Conant’s (2002) guiding principles: problematize disciplinary knowledge from the perspective of the learner. Many of the disciplinary problems that can engage students are non-problematic from the perspective of experts. It turns out that asking students to rank the relevance of knowledge elements or knowledge resources is a simple and robust way of problematizing disciplinary knowledge. Doing so then provides an effective context for enacting Engle and Conant’s second and third principles: give students authority of disciplinary engagement and hold students accountable for their disciplinary engagement. As described next, a range of specific practices emerged for problematizing disciplinary knowledge so that learners can practice exerting authority and demonstrating accountability. These practices have revealed new ways of enacting Sadler’s suggestions for fuzzy criteria, even in domains like secondary mathematics that otherwise do not lend themselves to such criteria.
  Organizing these practices around carefully curated disciplinary resources enacts another of Engle & Conant’s final principle: provide students with relevant resources.
These practices took shape in the aforementioned collaboration with Project New Media Literacies. That project included an innovative assignment that introduced learners to the traditional “close reading” literary practices of annotation and ornamentation (Jenkins & Kelly, 2013). The original assignment began with a video of literary scholar discussing the practices and then had each student select a typewritten manuscript page from the first chapter of Moby-Dick in order to practice. This first principle was enacted by also asking students to discuss whether the page they selected was more suited to annotation or ornamentation. Of course, most of the students were initially confused by the question. But their early efforts to answer that question catalyzed their subsequent shared discovery that some passages were easier to annotate (because they featured ideas that were easier to reference) while other passages were easier to ornament (because they featured events that were easy to illustrate, including a humorous reference to flatulence). Close collaboration with a seasoned teacher led to additional practices for enacting this principle.
  For example, we found it was easier to engage less experienced students in disciplinary conversations when more experienced students (who could initially answer such question in the abstract) were asked to “hold off” on sharing more than just their answers until the rest of the students had gained enough practice to participate meaningfully in that discussion (Hickey, Honeyford, Clinton, & McWilliams, 2010).

  An important prerequisite for enacting this first principle is that learners need to have personally meaningful contexts that problematize knowledge so they can practice exerting authority and demonstrating accountability. This has typically involved the creation of some sort of artifact onto which students can practice projecting their prior experiences, current interests, and future aspirations that are relevant to the disciplinary knowledge. In the Moby-Dick annotation and ornamentation example, the initial question above was extended to ask students whether they “preferred looking things up or drawing.” This specific practice was enacted in two different ways in a different activity on the literary topic of character analysis. The original activity simply asked learners to select one character from Moby-Dick to work with. That assignment was refined by first asking students the “select the character they most identified with” and then explain how that character was relevant to them. At this time students were also given links to several open educational resources (streaming videos and website) on the topic of character analysis, and the students were asked to rank the relevance of those resources for answering the first question. This discussion evolved quite seamlessly into a consideration of how the different characters might shape how the practice of character analysis was learned, and how that might shape the character analysis essay they were drafting.
This first principle was enacted
 with very different practices in the author’s online graduate education classes. These courses were Learning and Cognition and Assessment in Schools, and most students brought a current or future professional setting and academic domain that could be used to problematize course knowledge. The weekly assignments were “wikifolios” that every participant was able to view and post comments upon. The first assignment had students describe their status (e.g., pre-service vs. practicing vs. other), role (e.g., teacher vs. administrator vs. researcher), setting (e.g., elementary vs. secondary) and domain (e.g., Biology vs. English) and consider how each factor might impact how they would learn the topics of the course. As with the other example, many found this question initially confusing. But the personalized examples posted by more experienced classmates and the comments from the instructor were sufficient for even the least experienced students. The first assignment also asked students to generate an instructional goal or curricular aim that embodied those personal factors; this personalized context was used to problematize disciplinary knowledge from the textbook in each of the remaining assignments (Hickey & Rehak, 2013). Each weekly assignment asked students to use their advancing knowledge to reframe their goal or aim and reconsider how their status, setting, role, and domain might impact their learning that week, before ranking the relevance of the big ideas in each chapter from that perspective, justifying that ranking, and discussing with peers.

This principle was
 more challenging to enact in a large undergraduate course on cinematic principles. This was because students were not generating a personalized artifact (a “storyboard”) until the end of the course. The solution led to a useful advance of theory and practice. In these courses, the cinematic principles of the course were problematized by asking learners to consider how the knowledge they were learning earlier in the course might be shaped by the way they might complete the capstone storyboard at the end of the course. This solution revealed the role that the anthropological notion of prolepsis (whereby future activity shapes the present, e.g., Cole, 1995) can be used to problematize disciplinary knowledge. Specifically, such capstone projects can proleptically shape students’ initial encounters with that knowledge by providing a future context where they will use that knowledge. Doing so provided a concrete future setting where learners could envision using that knowledge; this in turn helped ensure that students were readily able to use that knowledge appropriately once they began the project. 


Ongoing efforts to transform distance-education courses at a fully-online university-run secondary school have uncovered additional practices for enacting this principle. The wikifolio strategy discussed above was a natural fit for English courses, and has been used successfully by multiple teachers to create and deliver new courses (Voogt et al., in press). The fit was not as obvious when designing a Pre-Calculus course. Like most mathematics courses, Pre-Calculus is typically organized around practice problems aligned to a targeted standard, and seldom involves student-generated artifacts. The practice that emerged uses simplified wikifolios where students rank and justify (a) the usefulness of open educational resources for explaining a targeted mathematical content standard, (b) the effectiveness of sample problems for practicing that standard, and (c) peer work for demonstrating engagement in a targeted mathematical practice standard. In another helpful theoretical advance that builds on Hall & Rubin (1998), these public activities prepare leaners to engage more successfully in local discussion with a peer group around open-ended problems and reflections, which in turn prepares learners for private practice with conventional problem sets.
 
Numerous other practices for enacting this first principle emerged across these projects; many are elaborated in the referenced publications. Generally speaking, this first principle is a prerequisite for the other three principles. While the other three principles may have utility when used in isolation, they are really intended to (a) support additional individual and social engagement in productive disciplinary Discourse, (b) protect this Discourse from potentially corrosive summative assessment functions, and (c) ensure that this Discourse indirectly but consistently impacts individual knowledge and aggregated achievement.

Principle 2. Assess Reflections Rather than Artifacts  


In practice, the first principle results in relatively extensive individual and social engagement around learner-generated artifacts. While this is generally a desirable outcome, it created a new challenge: How do educators evaluate and grade all of those personalized artifacts and interactions? The second principle eschews any formal summative evaluation of the content of artifacts and interaction around them. Rather, it suggests “activity-oriented” assessment of the engagement that those artifacts represent. This principle builds on existing assessment research suggesting “no marks” (i.e., ungraded) feedback (Harlen, 2007) and cautioning against overly detailed scoring rubrics in portfolio and performance assessment (e.g., Popham, 1997). These prior suggestions were reframed using sociocultural approaches to portfolio assessment (e.g., Habib & Wittek 2007) and the notion of “portfolio culture” (Gitomer & Duschl, 1995).
 Together, these ideas highlight the potential that public personalized artifacts have for fostering disciplinary engagement and caution that summative assessment of those artifacts for evidence of individual understanding can undermine that engagement. 

This principle assumes that the summative assessment of learner-generated artifacts is unlikely to yield objective evidence of individual disciplinary knowledge in typical educational contexts. Instead, summative assessment at this level is framed primarily in terms of providing evidence of individual and social disciplinary engagement. This is the difference between asking whether the individual knows something and whether the learners did something. However, asking students to reflect on their engagement can indirectly (i.e., “secondarily”) provide summative evidence of individual knowledge—provided that learners are not instructed to directly provide this evidence. The indirect evidence of individual knowledge obtained from these reflections follows from the theoretical assumption that individuals had to have or develop requisite disciplinary knowledge to draft coherent reflections. The validity assumption here is that reflections on disciplinary engagement provide evidence of individual knowledge that is at least as convincing as conventional rubric-based portfolio assessment.
  In practice it does not matter which type of learning (individual knowledge, individual engagement, or social engagement) comes first. The goal here is fostering the sort of disciplinary interactions among peers, artifacts, and resources so that all forms of learning are occurring simultaneously.
As elaborated in Hickey and Rehak (2013), this principle initially took shape in the author’s Learning and Cognition course. As introduced above, the weekly wikifolios had students rank the relevance of big ideas (Implications for Education) elaborated at the end of each chapter, explain how those rankings reflected their personalized role and goal, and discuss ranking with peers in threaded comments directly on wikifolios. This generated a lot of disciplinary text and comments (typically averaging over 1000 words and 5 comments per wikifolio). Even with as few as 15 students, it was exhausting to grade the wikifolios for evidence that learners actually “understood” the implications. Furthermore, the fact that a research assistant (who had not participated in the class) was unable to objectively code the wikifolios for that evidence revealed just how subjective the instructor’s summative knowledge assessments had been. Most importantly, the assignment of grades led students to expect (a) more detailed guidelines in the assignment, (b) a copy of the scoring rubric in advance, and (c) individualized feedback prior to grading (i.e., “Is this what you want???”). Whereas the practice of drafting and discussing wikifolios had started to resemble the kinds of interaction associated with interest-driven social networks, the inclusion of summative grades seemed to transform the wikifolios into conventional “assignments” written for the instructor in exchange for a grade.
In response, the summative grades were replaced with a question that asked learners to reflect on the actual or potential consequence of their new knowledge for their own instructional practice. For example, the reflection on the wikifolio concerning short-term memory asked “how might your new understanding of short-term memory change the way you accomplish your instructional goal?” Building on Gresalfi, Barab, and Siyahhan, (2009), this practice was subsequently framed in terms of consequential engagement. These initial efforts were further refined in a parallel effort to incorporate similar reflections within the aforementioned secondary Language Arts classrooms. Those students were asked to reflect on the ways that their new knowledge of annotation and ornamentation and of character analysis might shape their reading of fiction in the future. Of course, some learners struggled to articulate these relationships; keeping reflections public and persistent and encouraging learners to examine peer reflections helped learners construct and/or recognize their own personalized relationships (Hickey, McWilliams, & Honeyford, 2011)
A second reflection on critical engagement was later added that asked learners to consider how their personalized contexts shaped their understanding of the targeted concepts. The Learning and Cognition students were asked “How did your instructional goal and setting shape your understanding of short-term memory?” while the Language Arts students were asked “How did the character you chose to analyze shape your understanding of the practice of character analysis?” Learners were also asked to consider the appropriateness of their context for learning the targeted concepts: “Now that you have learned more about character analysis, did you select the best character in the story for this activity? Was the character selected by a classmate better suited for this assignment?” Eventually, a third reflection on collaborative engagement was included to emphasize social engagement and reward collaboration and interaction. This reflection simply asked “Whose comments, examples or suggestions were most helpful and why?”  
As elaborated in Hickey and Jameson (2012
), this reflection strategy was further refined within an immersive ecological sciences videogame, where it dramatically reduced the time the teacher spent reviewing student-generated “field reports” while improving the length and quality of those reports. 
That discussion reiterates that this principle does not suggest that instructors ignore the content of the artifacts. Instead, the time that instructors save by not summatively assessing artifact contents is redirected to giving formative feedback on contents while students are still creating and discussing artifacts. The obvious concern here is that less ambitious students might do minimal work on the artifacts and focus only on the reflection. In practice, having public and persistent artifacts has proven effective in discouraging students from doing so. But when they do, students are informed that they can’t reflect on engagement that did not take place, and are not awarded full points. Current analyses are examining the extent to which artifact reflections balance summative assessment of engagement and formative assessment of individual knowledge. For example, wiki history files and the reflections in Learning and Cognition revealed that learners routinely revised the body of their wikifolios while working on their reflections (Hickey & Rehak, 2013). This suggests that the reflections helped the learner appreciate that they needed more knowledge to draft a coherent reflection, and that the learner re-engaged with the core activity and the resources to gain this knowledge. The history files also revealed that students often cycled back and forth across all of the different parts of the assignment (including context and goal, ranking disciplinary concepts, and reflections) as their knowledge unfolded.
The specific practices used to enact this principle emphasize the notions of contextual knowledge (knowledge that takes meaning from the contexts of use) and consequential knowledge (knowledge that has consequences for personalized practice). These appeared to be more salient markers of disciplinary engagement than some others that had been considered, and appear to remain resolutely fuzzy and contextual. Because contextual and consequential knowledge are so bound to personal experience, interests, and aspirations, they resist “ossification” into declarative knowledge and the “known answer” questions that undermine disciplinary engagement. It appears likely that every learner can be the “local expert” on the contextual and consequential aspects of the discipline. In this way, the reflections provide an efficient way for instructors to assign grades to student-generated artifacts while accomplishing Engle and Conant’s (2002) principles for giving students authority and for holding them accountable for disciplinary engagement.
While the evidence from the artifact reflections provides engaged instructors with some evidence of individual knowledge, that evidence is quite subjective and unlikely to convince others. Further, that evidence cannot reliably reveal the range of individual proficiencies across topics (as needed for classroom accountability and recognition of excellence in many settings). That evidence is also unlikely to reveal the range of overall proficiency across learners for specific topics (which is essential for course revision). The third principle aims to accomplish these assessment functions.
Principle 3. Assess Individual Knowledge Prudently 


This principle suggests using high-quality individual classroom assessments to efficiently assess the disciplinary knowledge that learners take away from the prior activities—including the informal formative assessments. The “semi-formal” knowledge at this level is less-contextualized around student artifacts and is more contextualized around a common assessment context. These “curriculum-oriented” assessments define a level where “known answer” questions become appropriate. Such questions are embedded in more standardized problems and contexts that are different from the ones that learners have been practicing with. So long as these problems and contexts are sufficiently different from the prior practice, these assessments should provide valid evidence that individuals know the disciplinary concepts and skills well enough to use them appropriately in new contexts. 

The principle assumes that semi-formal individual assessments (particularly those that rely on known-answer questions) have only modest directly formative value for learners. While additional learning can follow from giving students formative feedback on such assessments, this learning is relatively bound to the abstract known-answer context of those assessment items. However, students generally want to know what the correct answers are; while this information may not be very useful in subsequent use contexts, formative feedback here may result in knowledge that is useful in subsequent testing contexts.
 The term “prudently” refers to the assumption that on-demand assessments should never drive the enactment of the curriculum, should have only modest stakes for learners, and should be used only sparingly to directly advance learning via formative feedback. In most cases, most of the points or marks in a class can be awarded for drafting, discussing, and revising artifacts. Making on-demand classroom assessments count towards a relatively small proportion of the overall course grade (perhaps 20%) makes it possible to include challenging items that motivate and reward ambitious and/or experienced learners without demoralizing others. Explaining to learners that these assessments are evaluating the individual knowledge that is “left behind” from the prior engagement and are needed to help teachers evaluate their instruction appears adequate to motivate engagement without undermining it. The working assumption here is that grades and marks are ubiquitous in most formal educational settings and are likely to remain so. As such, sustainable reforms must work within this broader expectation among most stakeholders.

In the case of the Learning and Cognition course, individual proficiency was assessed using a timed online exam. The exam included open-ended questions that required learners to apply their understanding of randomly-selected Implications from the textbook chapters that they had previously ranked. In the studies of multimedia and immersive science curricula, the individual knowledge assessments consisted of open-ended performance assessments that asked students to apply their new knowledge of scientific concepts (e.g., dissolved oxygen) and processes (e.g., eutrophication) to problems and contexts that were somewhat different than the problem contexts in the multimedia scenario or the immersive game. In all cases, this evidence was used primarily to evaluate the effectiveness of the activities leading up to them and guide their refinement, and secondarily to evaluate individuals.
  For example, in Learning and Cognition, performance on the open-ended exam items increased as the artifact reflections practices were refined, which supported the formative value of that practice. Student scores across items confirmed that students whose artifacts and engagement were hasty ended up with lower scores (and therefore lower grades). Conversely, the students who engaged most extensively got much higher scores (and the highest grades). Item scores across students pointed to course concepts that many students were not mastering, and in turn pointed to elements of the curriculum needing further refinement and/or additional attention.
 This third principle addresses Messick’s (1994) concern that formative feedback on practice problems during instruction introduces construct-irrelevant easiness on subsequent assessment problems. Assessment scholars frame this issue as an implementation problem. Mehrens, Popham, and Ryan (1998, p. 20) pointed out that “teachers should not provide students with guided or independent practice on a task that is essentially identical to the task that will constitute the end-of-instruction performance task.” They point out that doing so means that “students may learn to master a specific type of task, and yet be unable to generalize the skills and knowledge that have been learned to other somewhat dissimilar types of tasks.” 
 The situative assumption here is that it is difficult to control for construct-irrelevant easiness when 
disciplinary knowledge is presented in the same fashion across assessments serving for formative and summative functions for the same learner.
 
The problem is that the distinction between “essentially identical” and “somewhat dissimilar” tasks is (a) subjective in theory, (b) contextualized and fleeting in practice, and (c) difficult to sustain without major precautions. As elaborated in Hickey & Zuiker (2012), instructional tasks, formative assessments, and summative assessments are inevitably enacted differently by different teachers and different students. Formative feedback to learners is often accompanied by (a) the crush of time pressure at the end of a unit, (b) teachers’ natural desire that their students excel on summative assessments, and (c) students’ insistence that summative assessment problems be “fair” (i.e., familiar). These pressures can readily transform challenging conceptual assessment problems into routine procedural problems and factual questions that students can learn without understanding the underlying concepts. This implies that the formative assessments of individual knowledge need to represent that information differently than the summative assessments of that knowledge. This is addressed by the difference between the ungraded reflections and these graded assessments. This also implies that an addition of more formal assessment is needed to objectively evaluate the overall impact of the learning ecosystem that emerges around the activities, informal assessments and semi-formal classroom assessments. This final assessment function is accomplished by the fourth principle.
Principle 4. Measure Achievement Unobtrusively

 The last Participatory Assessment principle has proven to be controversial because it judiciously exploits the narrow potential of externally-developed achievement tests. Such tests are “standards-oriented” in that they are aligned to disciplinary standards but are independent of any particular curriculum. By using multiple-choice items, such tests can reliably assess knowledge of broad swaths of a domain. This provides evidence that is uniquely useful for supporting claims of impact on typical high-stakes external tests and for documenting increased learning from iterative refinements of curricula using formal classroom assessments. Relative to the concern raised in the introduction, such formal standards-oriented assessments are essential for evaluating different formative assessment practices. This is because feedback to learners and curricular revisions introduce unknown (and ultimately unknowable) levels of construct-irrelevant variance to scores on curriculum-oriented classroom assessments

.
While some settings may not require or allow this principle to be enacted, it should nonetheless serve as a goal of education. This principle is controversial because it raises enduring concerns that selected-response item formats necessarily require shallow recognition-level thinking and thus encourage students to memorize and instructors to teach to the specific items. This principle aims to address these concerns and exploit the unique potential of externally developed test items that are aligned to targeted disciplinary standards but are relatively independent of the specific curriculum. 
The same features that allow achievement tests to generate valid evidence for comparing curricula and scrutinizing different formative feedback practices makes them highly sensitive to a learner’s prior knowledge and overall educational attainment. This argues that such assessments be administered as unobtrusively as possible and count towards grades only as needed to motivate students to complete the tests. Because multiple-choice tests are so easily compromised, the tests should be administered securely. Ideally, neither teachers nor curriculum designers should see the actual items that make up such tests, and the four or five specific correct/incorrect associations that make up each item should not deliberately be presented in the curriculum. For more formal studies documenting improvement over time or comparing different curricula or feedback practices, some sort of pretest is likely needed unless large numbers of learners can be randomly assigned. The important point about this principle is that performance on these tests is viewed as an “echo” or the performance on the open-ended items. A situative perspective bypasses the enduring performance assessment vs. achievement test debate by treating the knowledge represented in both as special cases of engaged participation in the curricular activities. Both are “peculiar” representations of knowledge that serve specific purposes. As elaborated below, such tests provided crucial evidence in this larger program of research.
In the case of the author’s online courses, the midterm and final exam included a timed test consisting of items from the textbook publisher’s item banks. Items were selected from each chapter pool that would be most time consuming to look up answers for (because all or most of the five response choices 
would have to be looked up). The validity of the resulting scores (which averaged around 90%) was enhanced by reminding students that the best strategy for boosting exam scores is engaging deeply with their classmates each week, and by making that section of the exam 
worth just 10% of the course grade. For the secondary Language Arts classes, students were directed to online tests consisting of released multiple-choice items from national progress tests that used passages unlike those in the curriculum and that are never seen by the teachers. For the K-12 mathematics and science curricula, pre-post tests were created by selecting items randomly from pools of released state test items aligned to targeted science standards. These tests were administered by the research team to classrooms whose curricula had been refined with this approach and to carefully selected comparison classroom with similar students whose teachers had aligned their curricula to the same standards. To further support the validity of the resulting scores, the tests were not shown to the teachers, and new item sets were drawn each year.
In all of these settings, test scores were used to support very specific claims. Specifically, this evidence was used to examine whether the iterative refinements to the curricular ecosystems were delivering the regular increases in achievement gains that elude many innovators. In the case of the mathematics and science curricula, this evidence was also used to compare those gains with the existing baseline classes. Importantly, the gains for the mathematics curricula and for one of the science multimedia curricula were not statistically larger than the comparison classroom (Hickey, 2011; Hickey, Taasoobshirazi, & Cross, 2012). This finding bolstered the observation that the formative feedback around informal assessments were not supporting new disciplinary engagement. It did so by ruling out random variation or low motivation as the cause of low scores on the open-ended performance assessment that preceded the achievement test. Together, these findings helped motivate the search for more robust engagement practices that now form from the first and second principles. More generally, these findings illustrate how the presence or absence of such “echoes” of improvement (or lack thereof) across levels helps distinguish between systematic improvement and random variation. This is crucial in educational design studies that necessarily involve small numbers of teachers and students and typically involve rapid prototyping of multiple innovations.  


This principle embraces the assumption that well-designed multiple-choice tests can reliably measure individual differences in sophisticated aspects of disciplinary conceptual knowledge. This principle further recognizes that multiple-choice item formats (a) allow more items on a given test, (b) make it possible to draw randomly from larger pools of items, (c) allow machine scoring, and (d) are well suited to modern psychometrics. While recognizing these unique advantages, this principle also insists that items that rely on recognition (rather than recall or generation) capture very different knowledge than constructed-response assessments or performance assessments targeting the same concepts. This principle also assumes that such tests have “negative” formative potential for learners themselves. This means that the trivial amount of learning that they might support via formative feedback to learners or teachers is outweighed by negative consequences of doing so for teaching, learning, and test security.
Summary and Conclusion
In summary, this paper started with the fundamental challenge of scrutinizing different approaches to formative assessment. It suggested that this challenge must be addressed to accomplish the elusive goal of “systemic validity” that Frederiksen and Collins introduced in 1989. The paper suggested that emerging situative approaches to assessment can enhance systemic validity by providing new ways of maximizing transformative assessment functions for refining entire ecosystems, while minimizing the more corrosive conformative functions of classroom assessments and deformative functions of accountability systems. This paper then summarized an extended program of design-based research that explored these suggestions. It concluded by introducing a framework called Participatory Assessment that is organized around four general assessment design principles that emerged in this research. This paper and this framework imply that contemporary design-based research methods are ideal for attaining systemic validity. In particular, the local theories that emerge in the back–and-forth between general principles and specific practices are well suited to the highly contextual nature of assessment-driven improvement. 
A central challenge for this new approach is educator professional development. While space limitations preclude elaboration here, the most important conclusion from the prior efforts is that educators first need an opportunity to experience the practices that follow from these principles before they can enact them in their own settings (Hickey & Itow, 2012).

In closing, this paper returns to the conundrum that prevailing conceptually-oriented approaches to formative assessment may actually reduce the amount of disciplinary learning when introduced in classrooms. Given the wide embrace of prevailing formative assessment practices, this concern is likely to be met with skepticism (or worse). To reiterate, the concern is that prevailing practices focus too directly on helping students learn to solve well-defined disciplinary problems and the criteria they use are not sufficiently fuzzy and contextual. Of course, students need practice and feedback when learning to solve relevant problems and apply relevant skills. But for the many reasons outlined in this paper, conceptually-oriented practice and formative feedback following instruction may actually be less effective than simply extending a lesson that is already supporting disciplinary engagement. To reiterate, classroom formative assessments (a) may be overly aligned to summative classroom assessments from the outset, (b) are likely to become more aligned over time, and (c) may be further undermined by dual usage for classroom accountability. Together, these factors bind student learning tightly to the specific assessment context. This makes it hard to recognize and exploit the usefulness of that knowledge in subsequent contexts of learning, performing, and testing. 

In conclusion, readers are cautioned that replacing instruction with prevailing 
types of 
formative assessments may have a particularly limited achievement impact when compared with expository test-prep practices that directly prepare students for high-stakes tests. This is a crucial comparison for many educators. This is because of (a) continued pressure to raise scores on such tests, (b) the increased efficiency of computer-based test-prep programs, (c) the plummeting costs of Internet-based delivery of such programs, and (d) the existence of independent experimental studies showing statistically significant achievement impact from such programs. Of course, a situative perspective highlights the broader arguments (e.g., Koretz, 2008) that the actual knowledge gained from the test preparation is likely to be fleeting and limited to artificially boosting test scores. But aggressive marketing of inexpensive web-based programs with ostensibly scientific evidence may to be impossible for many educators and schools to resist. New methods and concerted efforts are needed to respond more appropriately to continued achievement pressures.
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This is a timely and thoughtful contribution to the field.  While the author sets out clearly how the paper will be developed to consider "whether situative theories of knowing and learning might shed new light on the challenge of evaluating formative assessment and advancing educational assessment more generally" there is a need to provide further explanation and clarification in some instances which will be outlined.  The rationale for suggesting further clarification is that some of the readers will not be familiar with some of the concepts that are introduced and discussed.  So rather than assuming that the reader is familiar with the concept it might be best to define how you are using the concept first and then draw out the particular features of that concept.  To illustrate, it would have been useful for the reader to understand how you in your context are using terms such as "transformative functions" or "systemic validity."
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It wasn’t entirely clear to me whether the paper was arguing that situative theory is better suited (than other theories) to dealing with multiple purposes, or that using situative theory to explore multiple purposes can provide more powerful insights. If the paper was arguing the latter, then ok. If the former, then I don’t really follow the logic. After all, traditional validity theory of the 1950s was shaped by the need to theorise the use of a single test for multiple purposes. �
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�p4 and elsewhere


It wasn’t entirely clear to me whether the paper was arguing that situative theory is better suited (than other theories) to dealing with multiple purposes, or that using situative theory to explore multiple purposes can provide more powerful insights. If the paper was arguing the latter, then ok. If the former, then I don’t really follow the logic. After all, traditional validity theory of the 1950s was shaped by the need to theorise the use of a single test for multiple purposes. �





Extensive rewrite clarified this argument





�Please clarify balancing versus aligning





Good point here. I have followed this throughout


�p5 l1 and l8


This is perhaps too trivial to bother with, but ‘balancing’ and ‘aligning’ seem to imply slightly different features. I wonder whether it’s worth just sticking to ‘aligning’. Unless, of course, the different implications are intentional; in which case it would be useful to clarify.��





�Further clarification of key terms such "situative alignment", "informal, semi-formal and formal assessments" could be more specifically defined. As well as further definition it would be useful to provide some examples or illustrations to help the reader grasp the meaning intended. For example, from the research conducted could some examples of  "... more of that individual conceptual knowledge." (lines 2-3, page 6) be given to help demonstrate and support the contention being made?





Clarified throughout and added the distinction with declarative knowledge


�Again on page 6 line 21 some examples of "moving back and forth across general principles, specific principles and specific features" would be helpful.





Added comments about examples and elaborated





�Check this. 


�p7 l15-17


It sounds quite plausible that using a different ‘grand theory’ at each of the levels might enhance validity. Unfortunately, it’s a long time since I read the paper from which this concept was derived, and I can’t remember what it was supposed to imply. It would be useful to clarify this.





Addressed lines 5-8





�"Construct-irrelevant easiness" (Page 7 line 18) also needs further explanation drawing on the examples from the research on which this article is based to demonstrate how the concept is being applied in this context.





Extended the discussion with lines 10-12 and added the footnote i





�On pages 7-8 where the research is introduced there is very little description provided, perhaps highlight the design-based research methods to provide greater insight for the readers?  The engagement strategies could also be further illustrated.





I added as much as I could within the space constraints


�Added in response to next comment


�p9


The paper jumps into a discussion of PA principles without really explaining what its rationale is, its big idea, what it hopes to achieve, where the concept comes from, etc. A little contextual background information would be useful. 





Added lines 3-6 and 12-14.  Not room to do much more





�p9


It would be useful to tease out a little bit more explicitly why each of the principles is  fundamental to PA. 





�Other examples which would benefit the reader if clarified further include: "these features" (page 10 line 14). It's not clear which features are being referred to in this instance. 





Now use “general principle” and “specific practice” and shorten to principle and practice





�p11 l9


Is this a prerequisite for the principle, or is it the principle itself? It’s a little unclear.





Good point.  Rewrote





�p11 l23


The distinction between principle and strategy seems to be important to the PA section, but it was not always clear what specific strategy was being discussed. It would be useful to discuss more clearly the relationship between principles and strategies. Is the PA section as much about strategies as about principles?





I addressed this by being more explicit up front about general principles and specific practices and then sticking with these terms.


�Page 15 Line 4 '(2) rank the relevance of 5-8 chapter concepts (i.e. Implications for Education in the chapter summaries) from the perspective of that goal' was not very meaningful to this reader.





Rewrote for clarity.


�p12 l16


This time, it’s not entirely clear whether ‘principle’ is supposed to refer to the big principle, or to something smaller in a previous paragraph.





�p12


By the end of this page, it seemed that the production of artefacts was very central to this approach. How important are artefacts in PA? Is this significant at the level of principle, or key strategy, perhaps? It would be useful to make explicit.





I had a discussion of this in the longer article.  Added a new example from recent research starting on lines 12 page 17.   This is a really important point





�


�p13


In the paragraph which starts on l6, the paper seems to change tack, with an observation that the principles are differently significant. This could usefully be brought to the beginning of the section, to clarify the status of the principles. Are the secondary principles all necessary to the success of PA, or do they just help to enhance it?





I qualified it some.





�Not sure what the sentence Page 13 Lines 5-6 adds to argument. I suggest that this sentence be removed or that these specific principles be made explicit.





�Page 15 Line 4 '(2) rank the relevance of 5-8 chapter concepts (i.e. Implications for Education in the chapter summaries) from the perspective of that goal' was not very meaningful to this reader.





�Not sure about these commas. 


�Remainder cut for space


�p20 l2


I wasn’t clear why it was necessary for the remediation to be in the original context. Maybe this isn’t an important point, though?





This was moved to a footnote and qualified





�Check this word. “If”? “Because”? 


�p21 l6-8


This sentence (“A situative perspective…”) could usefully be explained in more detail, because it looks like it’s important.





�p22


I found the logic of principle 4 quite hard to understand. From the abstract, onwards, I’d assumed that situative theory was going to be the answer to the ‘how to evaluate formative assessment’ question. Oddly, though, this section seemed to be saying that you need to adopt a traditional perspective, and traditional assessments, to evaluate formative assessment. This seems like quite an important point to clarify. Maybe I’ve just not got the point of this article yet. But the abstract, and summary (p24 l21), do seem to emphasise that the major aim of the article is to evaluate different approaches to formative assessment.





I changed “evaluate” to “scrutinize” in the intro and emphasized that this framework assigned new roles to familiar practice.  Edits at bottom of page 26 and endnote viii and other edits throughout to address point.  Also emphasized that many readers would have just this reaction on p26 line 10





�


�Choices? 


�Which items? The selected-response ones? Maybe replace “items” with “assessments” or “exams” 


�What helps? The informal assessments? 


�Elaborating on this point may better connect the claim t evidence. 


�p27 l7


I think the reference to ‘typical’ formative assessments is meant to refer to what might typically go by the name of ‘formative assessments’ in the US. If so, this could usefully be clarified and exemplified, as they might not be typical overseas.





Addressed above and changed to “prevailing” to signal this


�p27 l7


I think the reference to ‘typical’ formative assessments is meant to refer to what might typically go by the name of ‘formative assessments’ in the US. If so, this could usefully be clarified and exemplified, as they might not be typical overseas.





Addressed above and changed to “prevailing” to signal this








� Construct-irrelevant easiness occurs when formative feedback and curricular revisions undermine the validity of scores on subsequent summative assessments. Most educational assessments are “indirect” measures of some underlying proficiency. When this is the case, formative feedback on practice problems introduces some degree of construct-irrelevant easiness on subsequent similar problems. This means that some of the improvement results from learning how to solve the particular problems that the assessment uses to represent the domain, rather than learning the underlying knowledge needed to solve the broader class of problems. This tends to exaggerate the impact of formative assessment in ways that are practically impossible to disentangle from the “construct-relevant” learning that can be expected to transfer to new problems and new contexts.


� This melding of curricular features practices and theoretical advancement illustrates how knowledge of both advance side-by-side in design-based research.


� Rebecca Rubert had completed advanced graduate-level coursework in English before embarking on a teaching career.  . She spent most of her career in the alternative school for students who had not succeeded in traditional schools, where this research was carried out.


� Suraj Uttamchandani helped derive these specific practices and uncovered this theoretical insight.


� This is because that summative evaluation introduces construct-irrelevant easiness by calling for detailed guidelines and individualized formative feedback.  . This leads to what Bloome, Puro, and Theodoru (1989) labeled procedural display.  . 


�This qualification is tentative one and this issue deserves focused theoretical and empirical consideration. Theoretically, the issue is that transitioning between the more concrete personalized informal assessment context and the more abstract semi-formal setting should reinforce both forms of knowledge.  . Even if the abstraction is indeed a special case of the more concrete cultural experiences, being able to represent one’s knowledge in this fashion is useful.  . Empirically, Goldstone and Son (2005) studies of “concreteness fading” showed the greatest transfer of knowledge from simulations that went from concrete to abstract (“progressive idealization”).  . However, the issue is quite challenging because any such experiments suffer from the same validity issues that motivate this paper. In most settings, it seems that the level of formative feedback needed to justify marks/grades to students is probably about as much learning as should is likely to be accomplished gained in most settings from formative feedback from on semi-formal (graded and open-ended) classroom assessments.


� It seems that if these assessments reveal that individuals and/or topics are in need of remediation, that remediation likely should take place around the original personalized and meaningful contexts, rather than around the relative ly abstract assessment context. While this is a very important question, lLittle formal individual remediation has been carried out in the efforts so far, and the related issues have not been explored.


�Arguably, construct irrelevant easiness can be controlled for when using open-ended inquiry-oriented assessments as both formative and summative assessments, providing that careful attention is paid to varying the kinds of problems presented across the two. This principles assumes that such “interpretive” responses to construct-irrelevant easiness are far more difficult than the “empirical” response proposed here because the interpretive response requires extensive knowledge of both the discipline and assessment and careful implementation.
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