
Task Analysis Guide in Science (TAGS) framework: dB-SERC discussion summary 

 

Discussion leader: Dr. Chris Schunn, LRDC and Department of Psychology. 

Paper discussed: M.T. Kisa, M. K. Stein, and C. Schunn, A Framework for Analyzing Cognitive Demand 

and Content-Practices Integration: Task Analysis Guide in Science 

http://www.lrdc.pitt.edu/bov/documents/Stein_TaskAnalysis.pdf 

Handout: High school NGSS for Biology, Chemistry, Physics and Engineering Design (one page only, not 

the entire NGSS) 

 

While the goal of this lunch was to discuss this framework, the majority of the discussion was focused on 

strategies one can use to teach science in an integrated manner (i.e., integrate the process of science 

with scientific knowledge). 

 

This framework is focused on K-12 education and has been developed to closely align with Next 

Generation Science Standards (NGSS), however, this can be applied to college teaching as well: 

 There is significant overlap between lower level college courses and science courses in high-

school, for example, AP science courses which typically include nearly all topics taught in a first-

year science course. 

NGSS have been moving in the direction of integrating “doing science” with “knowing science”, or in 

other words, include standards which describe that students show understanding of concepts by doing 

science-like tasks (see handout for concrete examples). 

Generally, NGSS are used to develop tests, and this integration is somewhat problematic. It is more 

difficult to write tests which test integrated knowledge of science practices with science knowledge (i.e., 

often cannot test using multiple choice items). This also means that implementation becomes more 

costly (e.g., needing to use hand rather than machine grading). 

The question was then raised about what we do in our classes to teach scientific practices, how to we 

integrate knowledge of science with the practice of it in classes of 200+ students. Several ideas were 

voiced: 

 Integrate inquiry with using demonstrations 

 One example of this was brought up by one professor in physics who mentioned using 

demonstrations to help students understand the concept of moment of inertia 

o Have “races” for objects of different shapes and sizes on incline planes 

http://www.lrdc.pitt.edu/bov/documents/Stein_TaskAnalysis.pdf


o Get students to vote on which one would win and why 

o After several demonstrations students could be guided to understand that the shape of 

the object (how the mass is distributed) matters more than the size of the object 

  Asking students estimation questions 

o A practice which scientists engage in often to decide whether an in-depth analysis is 

warranted (e.g., do a ‘back of the envelope’ calculation to decide whether something is 

feasible before spending hours working with a scientifically correct model 

o Another professor in physics mentioned using these types of questions to help students 

develop the estimation skills 

 Another thing mentioned was invention tasks (like those of Schwartz, e.g., come up with a 

measure for “closeness” by analyzing different (given) collections of particles) 

o More examples of physics invention tasks developed by physics education researchers 

here: 

o http://inventiontasks.physics.rutgers.edu/ 

o These types of tasks can be very helpful making students more engaged with particular 

content before a lecture (i.e., “a time for telling”, see paper by Daniel Schwartz: 

http://aaalab.stanford.edu/papers/time_for_telling.pdf) 

 It was also mentioned that even if students do not go on in science, it is still important for them 

to understand how scientific knowledge develops, and what it means to engage in the practice 

of science 

 Finally, it was mentioned that there is a lot of creativity in science and students should be asked 

to design an experiment to measure something specific 

 

Another important thing mentioned during this lunch is that it is important to think about why students 

are doing something 

In their work with teachers, Chris and his collaborators often videotape class session which they later 

show to the teachers. Often it happens that teachers see what their students are doing and notice low 

cognitive engagement, even though the tasks were not designed to be that way 

 Students are doing [this] because I told them to do this, not because they understand how doing 

[this] fits within the context of a more complex task 

 The kinds of interactions and discussion that occur between students can be very helpful in 

helping to identify what they are thinking and to what extent they are cognitively engaged 

A guidance strategy can help students integrate the process of science with content, by asking students 

questions like (in the context of doing something complex): 

 How could you find that? 

 Is there an idea we are trying to test? 

 How does what we are doing right now fit in with our ultimate goal? 

http://inventiontasks.physics.rutgers.edu/
http://aaalab.stanford.edu/papers/time_for_telling.pdf


 Are we making reasonable progress? Should we turn back and use a different strategy or modify 

our approach? 

There are many ways to attack a question, and if students develop the habit of asking themselves these 

questions, they can develop scientific reasoning skills and begin to understand the process of science. 


