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Rubrics for assessment

The Rutgers Physics and Astronomy Education (PAER) group has developed rubrics 
for assessment of scientific abilities. The rubrics contain descriptors for individual 
scientific sub-abilities. One can use the descriptors to assign either a numerical 
score or a descriptive score for a portion of student writing related to a certain 
sub-ability. The relationship between the scores is shown in the table below. We 
prefer to give students rubric description with a descriptive score as numerical 
scores were found to have a negative effect on student learning.  A score of 0 
describes a write-up in which the sub-ability is ‘Missing’, 1 stands for a write-up 
where the sub-ability is ‘Not adequate’, 2 describes a write-up with the sub-ability 
that ‘Needs some improvement’ and 3 describes a write-up in which is ‘Adequate’.



Scientific abilities for formative assessment

The term “scientific abilities” describes some of the most important 

procedures, processes, and methods that scientists use when 

constructing knowledge and when solving experimental problems. 

These are not AUTOMATIC SKILLS, but are instead PROCESSES that 

students need to use REFLECTIVELY and CRITICALLY.



1. an ability to represent knowledge in multiple ways;

2. an ability to design experiments to investigate new 
phenomena, test hypotheses and solve experimental 
problems;

3. an ability to collect and analyze experimental data;

4. an ability to devise and test relationships and 
explanations;

5. an ability to evaluate reasoning and experimental design;

6. an ability to communicate.



Formative 
assessment

Formative assessment refers to tools that 
identify misconceptions, struggles, and 
learning gaps along the way and assess how 
to close those gaps. It includes effective 
tools for helping to shape learning, and can 
even bolster students’ abilities to take 
ownership of their learning when they 
understand that the goal is to improve 
learning, not apply final marks… formative 
assessment occurs throughout a class or 
course, and seeks to improve student 
achievement of learning objectives through 
approaches that can support specific student 
needs (Trumbull and Lash, 2013)

Summative assessments evaluate student 
learning, knowledge, proficiency, or 
success at the conclusion of an 
instructional period, like a unit, course, or 
program. Summative assessments are 
almost always formally graded and often 
heavily weighted (though they do not need 
to be). Summative assessment can be 
used to great effect in conjunction and 
alignment with formative assessment, and 
instructors can consider a variety of ways 
to combine these approaches.

Summative 
assessment



PROBLEM 
SOLVING
MODEL

(Foshay, 1998) 



Inside learning cognitive 
approach for problem-solving



(Montague, Warger e Morgan, 2000)



(Maccini & Ruhl, 2001)







Jitendra, K.A, Star, J.R., Rodriguez, M., Lindell, M., & Someki, F. (2011). 
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Group 2 - TOPIC – new exercise



Group 3 - TOPIC – new exercise 


