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Abstract
Four different formative assessment prompts were assessed by Erin Marie Furtak and Maria Araceli Ruiz-Primo in determining their respective effectiveness in middle school science classes. They focused on a mini-unit of floating and sinking and various concepts associated with it. They conducted a learning sequence of the four writing responses done independently to the four prompts alternatively followed by whole-class discussions. Furtak;s and Ruiz-Primo’s premise was that effective instruction requires the “teacher must assess their students while learning is in progress to gain information about students’ developing understanding in order to adapt instruction (Furtak & Ruiz-Primo, 2008, p. 800).” Of the three central questions that form a feedback loop on student conceptual understanding in formative assessment: Where are you going; Where are you now?: and, How are you going to get there.” They focused on the second step/question of what is each student’s current knowledge and use this information to adapt instruction accordingly to close the gap between what they know and the standard to be learned (Furtak & Ruiz-Primo, 2008). They tried to determine, using a coding framework and four FAST-trained teachers and their students, the “relative utility” of  the following four formal (curriculum-embedded) formative assessment prompts: graph, predict-observe-explain (POE), constructed response (CR), and predict-observe (PO). Also writing responses were compared qualitatively with whole-class discussions. The coding framework was to categorize student responses about floating and sinking phenomenon into multiple conceptions, inappropriate/alternative/misconceptions, or no conceptions (irrelevant not on task) and specifically focus on if they were at the expected or below expected levels of understanding. In summary, the responses from the writing prompts revealed more about how students conceptualize the topic as compared to whole-class discussions. Of the four prompts, it was PO and CR that best elicited the widest range of student ideas for they were more open-ended and novel in inducing  students to apply their understanding. Therefore, if one wants to do a survey of student thinking
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open-ended prompts are best utilized. If a teacher wants to uncover and correct misconceptions and provide very specific feedback then more narrow (‘constrained outcome-space’) prompts like POE, that typically generate responses at the expected level, are best. However, for overall effectiveness the authors suggest multiple strategies of formative assessments be employed in the curriculum.
Critique of the article: Making Students Thinking Explicit in Writing and Discussion: An Analysis of Formative Assessment Prompts.

Analysis
I felt the results of the research were predictable and I a read it I intuited that highly structured formative assessments like the graph or POE would lead to very little discussion and the most frequent ‘expected’ outcomes, but I am impressed and informed by the researchers attempt to quantify what many  veteran teachers experience to be true.  However, I do see some flaws, mostly unavoidable, in their research. I think, naively so possibly, research in education is generally problematic because it is in the realm of the social sciences in that involves human cognitive and affective domains in complex social settings, thus, measurements and observations are not as objective as they in the natural sciences. 

One factor of influence is the variation among the four different teachers’ performances in conducting the discussions though they are all FAST-trained teachers they classman management and expectations they have and how they question students could have a dramatic effect.  There was no reporting in the article about a certain list of questions to be asked and it would seem by the one sample that a teacher can spontaneously ask their own questions of students that can be leading (giving cues) or tangential (which may be confusing or induce too large of a cognitive load) to the topic.  Furtak and Ruiz-Prima neglect to mention how student should be selected for discussions: 
random, those who volunteer only, by gender, race, academic achievement, cognitive ability,
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etc.  I would assume random would methodologically be preferred if they wanted to ascertain an average students’ thinking on the topic. In their summary they discussed factors that would influence results.   They mentioned in their discussion/conclusion that students who speak tend to be the confident ones who believe they know the correct responses/answers to the teacher’s questions and these are whom they coded their response segments.
As far as the coding framework I found this terminology unfamiliar for I have always used the term rubric. The researchers would classify responses from videotape of the discussions and simply numerically add each category up for basic statistical analysis-frequency and standard deviation. As a teacher I would have used a standards-based rubric would indicate levels of sophistication not type of response and would find that more useful. This brings me to my next criticism in that they did not clearly explain how they determined “expected level of understanding.’  Is it in reference to where they were in the learning cycle or to the ultimate goal of the standard for that grade and topic. I assume the later but I did not find a direct reference to this.  
They did see that they could only limitedly compare directly the statistical analysis of class discussion with writing responses. By comparing the frequency of conceptual levels of understanding form’ below,’ ‘expected,’ ‘above,’ ‘multiple’ and ‘none.’  I could predict that writing responses would elicit more at expected level and multiple conceptions just simply because students have more time and more psychological freedom to express their thinking with less social constraints by their peers, the environment of the classroom, and teacher’s discussion performance such as wait time and the sequence of questions or cues by the teacher and how they respond to students.  I know that my students self-select to participate or not if I let them but often I will use my seating chart to make sure that all students are called upon after a few discussions—not all in one for that would 
make discussions exhausting and overly redundant.  To them my systematic way of calling on
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students as I walk around the room or write the responses down on the overhead seems mostly random and keeps them all alert and ready to respond typically.  In the first few years I would actually randomly draw names and let the students see this, but I found this tedious, slow, and too contrived. 
I would like to know if Furtak and Ruiz-Primo, or any of the pundit on formative assessment, would suggest to group students by categorical responses so that they can be given differentiated curriculum to help them clarify limited or misconceptions or if they are at the expected level (having stronger schematic knowledge) give them more higher end of blooms taxonomy of synthesizing or applying their strong basic understanding.  For example, the below level students that are still struggling with declarative knowledge (vocabulary) can work on vocabulary building exercises and simple volume and mass labs and those with greater sophistication can move on to buoyancy and Archimedes principal. 
Reflection


Typically, being a busy parent and full time teacher I choose NSTA journals and books on science teaching that are very pragmatic such as Science Scope and Science Teacher.  They often present whole lessons and strategies I can use right away with minimal theoretical basis discussed or citing of past research.  For my summer reading I choose a book on inquiry, which I read, and several others which I have only cursorily perused. However one text by Paige Keeley called Science Formative Assessment: 75 Practical Strategies for Linking Assessment, Instruction, and Learning,.  presents a very intriguing introduction and many great diverse strategies that I see fits nicely in my pedagogical leanings toward inquiry-based teaching. In my reading for inquiry-based learning I noticed that feedback is essential for it to be effective which prompted me to consider formative 
assessment for it is diagnostic in nature and easily integrated in the learning cycle.  Also, both 
inquiry and formative assessment are student-centered, meta-cognitive, and constructivist theory
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based (Keeley, 2007).  Keeley even provides a dynamic learning cycle similar to 5E’s of inquiry called SAIL (Science, Assessment, Instruction, and Learning) where “instruction can loop back and repeat different stages as needed (Keeley, 2007, p. 18-29).”  She mentions that assessment is most effective when embedded within instruction using diverse formats where students can take responsibility for their own learning, taking an active role in the process of their own learning and that of their peers as well (‘intellectual camaraderie’) ….“come to realize that learning has to be done by them – it cannot be done for them (Keeley, 2007, p. 12).”  For students to progress and modify their conceptual, factual, and procedural framework of understanding, teachers need to provide constant accurate feedback and carefully designed instruction and this requires consistent formative assessment practices.  However, to quote Keeley once more:

“formative assessment provides ongoing opportunities for teachers to elicit students’ prior knowledge; identify the ideas they struggle with, accommodate, or develop as the engage in the process of learning; and determine the extent to which students are moving toward or have reached scientific understanding at an appropriate developmental level (Keeley, 2007, p. 5).”  
I provide many informal and formal assignments along the way to completing a thematic unit and summative evaluation.  One of the sly ways I have students take responsibility for their learning and also to give them another opportunity to learn is to allow them to retake tests.  After reviewing the test results with students pointing out some common misconceptions or omissions of knowledge I let them retake a test for up to 80% of a perfect score. Fortunately, I have a student body that have high expectations for themselves and also put upon them and many do make use of this second chance.  I explicitly tell them that it not only helps them but from my point of view it achieves my goal of their mastery of content or skills.  I also repeat the most salient questions from test to test throughout a unit and inform them of this. Many of my teaching strategies I make transparent for them to consider
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as learning strategies for themselves as part of a repertoire of approaches to learning.
A few years ago, my district, William S. Hart, in Santa Clarita valley, developed a pacing calendar and benchmark testing based on essential California Standards with analysis of the these summative test results, and STAR as well, to create ‘data-driven curriculum’ to meet the needs of all demographic groups (especially AVID qualifying students), and achieve proficiency for all in accordance with NCLB.  It seems apropos that creating a formative assessment-based classroom would fit nicely into this curriculum scheme, and hence, I have been trying use a wide range of 
formative and inquiry lessons in my teaching to ascertain what my students know.  Often my

assignments are graded on effort as I am only concerned about their responses of content and skill knowledge.  I have many guided labs, pre-assessment prompts, worksheets, Cornell note-taking from text and lecture, and review or critical thinking writing prompts to start and/or end class, that all have short answer/essay questions covering the spectrum of Blooms taxonomy of knowledge.  I work with the latest Prentice Hall edition for California Life Science (seventh grade) and is excellently formatted with its’ own prompts, reading strategies, activities, analysis of diagrams, and key (‘big’) ideas and therefore I do not mind using it regularly. I use formal formative assessments that are scored, such as short chapter section quizzes and larger unit tests all building to the benchmark as the final summative test, but even here I will re-teach a standard, using direct instruction for time and clarity sake, if the results show a common insufficient or misunderstanding.
All in all it is difficult, but intellectually stimulating, for me to critique a peer–reviewed research paper.  For all the ones I read had tediously cited theoretical background and methodological base to form their premises upon. I can see the benefit of citing, not just to minimize plagiarism, but as way to trace the history of discourse and findings on a topic.  I can see myself doing this level or research of this kind with mentoring assistance, but I also see it would be difficult to find original research topics or findings.  
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