1) I am posting below the results of my QR lesson assessment for the General Psychology course I taught in the fall 2013 semester. Seventeen (17) returned a signed consent form (eight students did not sign the consent form and 4 students were absent when the lesson took place.
QR Assessment Results

Question # 1

Out of the seventeen (17) students who signed the consent form, ten (14) correctly identified graph 2 as the one presenting evidence of learning. Those fourteen students received two points. Three (3) students thought that both graphs presented evidence for learning. Those three students did not receive any points for this question. 

PS: the order of the graphs was different from the one in the lesson plan submitted here. Thus, the correct answer is (b) for graph 2. 

Question # 2

(a)    Thirteen (13) students answered this question correctly, indicating that learning had taken place for group 3 before the reward was initiated on day 10. Those students scored one point. Two (2) students gave ambiguous answers and two (2) students gave incorrect answers, indicating that the rats had not learned the maze prior to the reward. Those four students did not receive any points for this question.
(b)    Only three (3) students related the shape of curve 3 and clearly explained why that particular curve provided evidence of learning prior to the reward. Those three students obtained 2 points for this question. Seven (7) students correctly related the shape of the curve to evidence of learning but did not explain why. They each received one point for this question. Seven (7) students did not answer this question correctly and thus received no points for it. 

Question # 3

(a)    Nine (9) students answered this question correctly and obtained one point for it. Eight (8) students did not answer the question correctly and obtained no points. 
(b)    Only three (3) students correctly answered this question and obtained one point. Fourteen (14) students did not provide a clear answer that could justify earning a point. 
(c)    Only three (4) students correctly answered this question, indicating that learning can occur without rewards. They each obtained one point for it. Thirteen (13) students did not provide a clear answer that could justify earning a point. 

Total Points (Out of nine (9) possible points):

0= 1 student
1= 1 student
2= 2 students
3= 3 students
4= 4 students
5= 1 student
6= 2 students
7= 3 students

2) Most students in the class correctly answered question number one, which relates to knowledge and conceptual understanding. This indicates that most of them were able to successfully examine a learning curve and understand what is changing over time. However, many students could not clearly interpret what the curve meant in terms of whether or not it indicated that learning had occurred. One important source of confusion was the fact that graph 1 (non-rewarded group) shows a slight decrease of errors in the first few days, which is subsequently followed by a highly inconsistent pattern of fluctuations in the number of errors. I expected (as is the case in most ‘Introduction to Psychology’ textbooks) that students would disregard (i.e., take it as “noise”) this initial drop of the curve, as it sharply contrasts with the other two curves, both of which provide clear evidence of learning. This issue directly relates to students’ difficulty with the ‘thinking and other skills’ goal of the lesson. Even though most students correctly inferred that curve 3 provided evidence for learning prior to administering rewards, some added ambiguous statements revealing speculative interpretations that went beyond the data and the available evidence. Interestingly, many students added a variable that was not warranted by the evidence. Namely, students interpreted the difference between the curves, especially curves 2 and 3, in terms of rate of learning, indicating that one group was learning faster than the other. The following comment illustrates this point well. “The drastic change from day 10 to day 11 indicates that the rats were more familiar with the maze prior to the reward; once they were rewarded they consistently learning at a faster pace”, wrote one student. Similarly, other students added other irrelevant variables (relative to the experimental situation) such as effort, food deprivation (which did not across groups). One student wrote that “when group 3 knew they could get food they were forced to act fast because they were hungry.” Students’ difficulty in interpreting the results became clear as most of them struggled, and actually failed, to relate learning to the data provided (i.e., rate of change in number of errors). First, almost half the students failed to indicate that the findings for group 3 changed their ideas about group 1 (non-rewarded) not learning the maze. In fact, only three students wrote that rewarding group 1 after a certain number of days would produce the same result as represented in curve 3 (question 3 b). Similarly, only four students concluded that the data provided evidence that leaning can occur in the absence of rewards but none were able to clearly explain that learning may take place in a latent way and not be visible until certain condition is met, in this case the presence of rewards. Finally, the most egregious stumbling block for students was disentangling the phenomenon (i.e., learning) from its manifestation under different conditions (i.e., the presence of absence of rewards). A large number of students, even some of those that answered most questions correctly, conflated the rate of change in the number of errors as a manifestation of learning with occurrence of learning itself. The experiment presented in this lesson was specifically designed to disentangle these two processes and reveal that learning can be inferred even in the absence of clear manifestations of it (given that it can be revealed as taking place in alternative conditions). Specifically, students conflated the dramatic change in the number of errors in group 3 (precipitous drop) with the pace of learning. For instance, one of the most successful students in this lesson (and in the course) wrote correctly concluded that “learning occurs regardless of reward”. However, the student incorrectly inferred that by being rewarded those rats “continue to learn and progress much faster after the reward is being presented.” Unexpectedly, the majority of the students did not conclude that Tolman’s experiment provide evidence that learning can occur in the absence of rewards. On the contrary, most concluded that the dramatic change in curve 3 indicates that powerful influence of rewards in learning. Clearly, students equated the dramatic effect of rewards in rendering learning visible with its effect on causing learning to occur in the first place. Another illustrative example is the following, in which another successful student (both in the lesson and in the course) appealed to the notion of ‘speed’ of learning, which muddied her explanation. After answering almost all questions, she wrote that even though “rewards are not the only way for learning but it does help as shown in these graphs”, according to her because a reward “provide motivation to learn more quickly.”
 
3) I am of two minds about how effective my assessment instrument was. On the one hand, my assessment did reveal what students learned and what they failed to understand and why. On the other hand, I am not sure how meaningful the scoring rubric as a measure of learning. Moreover, the constrained nature of some questions did not allow me to understand students’ reasoning, unlike the open-ended questions which did provide me an invaluable insight into students’ thinking process. The most difficult issue for me was to stick to the assessment as a test. It was clear to me, especially as I taught this lesson in other courses unconstrained by the assessment, that if I had scaffolded the students (e.g., providing hints, given feedback, etc.) they would successfully achieve the objectives of the lesson. This to me points to the need to develop more dynamic forms of assessment to overcome the limitations of such rather static assessment instruments like the one I used. Nonetheless, the results of my assessment were compelling I will use these results to modify my lesson. For instance, I will add further clarity to the lesson by asking not merely whether or not the curves indicate learning but how well they do so. In other words, by adding a word such as incontrovertible evidence, I hope to be able to point students to the quality of the evidence (i.e., by calling their attention to the consistency and inconsistency of the number of errors and what those mean).
 
4) I will definitely use the instructional and assessment material I developed for NICHE in my courses, though I will modify them based on my results. One main conclusion I drew from the results of my assessment is that I need to extend the lesson by providing students with more opportunities to interpret graphs. I am convinced that students need more practice in disentangling variables, reaching conclusions based on data available (e.g., with resorting to unwarranted and speculative arguments based on variables not available), etc. Another important modification I will make is to address students’ prior knowledge and assumptions at the beginning of the instruction. Based on the results I obtained, even though I did not explicitly address students’ assumptions about what drives learning, most of them indicated that rewards play a crucial role in learning. Likely, the fact that the experiment they analyzed runs counter to their (deeply) held assumption influenced the interpretation of the results. 
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