
Formative Assessment Delivery System

William Fisher, Research Associate

Perman Gochyyev, Graduate Researcher

Mark Wilson, Principal Investigator

6/19/2012 UC Berkeley | BEAR Center 1



FADS

The project aimed to develop a computerized 

system to: 

• Design

• Develop

• Deliver

• Report 
on assessments that help teachers diagnose students’

comprehension and learning needs.

6/19/2012 UC Berkeley | BEAR Center 2



Why FADS?

– learning progressions

– complex item formats that can take 

advantage of rich multimedia platforms

– sophisticated modeling techniques for 

robust evidence
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BEAR Assessment System Principles

Developmental  

Perspective

Need a framework 

for communicating 

meaning

Match between 

Instruction and 

Assessment

Need methods of 

gathering data that 

are acceptable and 

useful to all 

participants

Interpretable by

Teachers

Need a way to value 

what we see in 

student work

Evidence of Quality Need a technique of 

interpreting data that 

allows meaningful 

reporting to multiple 

audiences



“Full-cycle” production

• Measurement framework:
• Four building blocks: 

• the construct map, 

• the items design, 

• the outcome space, 

• the measurement model. 

• Activities from hypothesizing about the construct 

to be measured to making interpretations and 

decisions – can be organised into these four 

building blocks. 
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CDMW

• The Constructing Data, Modeling Worlds (CDMW)

– aims to investigate the development of students’ skills 

and knowledge related to data modeling and 

statistical reasoning in elementary and middle 

schools.

• In coordination with teachers using the 

Constructing Data, Modeling Worlds (CDMW) 

curriculum, developed at Vanderbilt University.
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CDMW: Constructs

• Chance

• Conceptions of Statistics

• Data Display

• Informal Inference

• Modeling Variability

• Meta Representational Competence

• Theory of Measurement
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Construct: Data Display
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Construct: Data Display
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examples of the developed items
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Construct: Theory of Measurement
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FADS Research Question 1

• To what extent can responses to formative 

assessment activities developed from selected 

existing mathematics and science curricula be 

mapped to progress variables and standards?
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FADS Research Question 2

• To what extent can these formative 

assessment tasks in science and mathematics 

be delivered and scored by computer? Where 

automated scoring is not possible, how can 

teachers be assisted in scoring responses?
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FADS Research Question 3

• How well do the graphical and narrative 

reports reflect the instructional needs of 

students? How useful do teachers find the 

reports? In what ways do teacher appreciation 

and use of formative assessment data change 

when such data become more readily 

available and/or easier to understand?
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FADS Research Question 4

• Do students find computerized delivery of 

assessment activities more engaging than 

paper-and-pencil versions? Do they initiate 

these activities more often when they are 

available via technology? Are there other 

benefits from computerized interaction or 

feedback found in the computerized versions?
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CDMW beta trials

• The study can be divided into four major 

milestones for the participating teachers

– (a) a training session, 

– (b) the first online assessment, 

– (c) the second online assessment, 

– (d) a closing interview.
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CDMW beta trials

(a) a training session 

(b) the first online assessment 

(c) the second online assessment 

(d) a closing interview
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Training session

• Introduced the participating teachers to the use of 
FADS and the resources that it offers.

• Teachers were randomly assigned to a given training 
session. 

• Goal: to inform how alternative emphases during 
training influenced access to and use of the formative 
assessment report resources offered by FADS.
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Training session

• Two different conditions emphasized different 
aspects of FADS.
– The ‘item development’ condition

• training focused on developing ideas for interactive 
assessment items, which was similar to the training session 
implemented during year 3. 

– The ‘interpretation of reports’ condition 
• Training focused on the importance of using the formative 

reports, exemplifying how the information in them could 
inform classroom practice. 

• Each group had equal access to the assessments 
and reports
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Note: The red bars represent access to the system by teachers in the “report-focused” training; 

blue bars represent the teachers that participated in the “item-focused” training.
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Item Focus Report Focus 

Access to the FADS reports by teachers in the two 

training conditions. 
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Access to the FADS reports by individual teachers and 

training condition
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CDMW beta trials

(a) a training session 

(b) the first online assessment 

(c) the second online assessment 

(d) a closing interview
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Online assessments

• Students of the participating teachers 

completed two online assessments regardless 

of the condition assigned to their teachers 

during the training session. 

• The types of items included in the online 

assessments were drawn from the 

Intermediate Constraint Taxonomy for E-

Learning Assessment Questions and Tasks 
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Most Constrained Least Constrained
Less

Complex

More

Complex

Intermediate Constraint Items*
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*Scalise, K., & Gifford, B. R. (2006). Computer-Based Assessment in E-Learning: A Framework for 

Constructing "Intermediate Constraint" Questions and Tasks for Technology Platforms. Journal of Teaching, 

Learning and Assessment, 4(6).



examples of the developed items
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examples of the developed items
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Activity 1 

• 353 students

• 21 items.

• Partial credit model

• MLE Person separation 

reliability = 0.81

• EAP/PV reliability = 0.81.

• range of estimated 

proficiencies: -1.4 to 1.6
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Activity 2

• 318 students 

• 18 items.

• Partial credit model 

• MLE Person separation 

reliability=0.75

• EAP/PV reliability=0.77 

• range of estimated 

proficiencies: -1.58 to 0.92. 
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Activity 1 – item fit
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Activity 2 – item fit
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Scoring of online assessments

• Majority of task items in the trials were 

computer-scored 

• Each online assessment included several 

open-ended or other questions that required 

hand scoring  

– These were scored in accordance with guides 

developed by the BEAR research team.
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CDMW beta trials

(a) a training session 

(b) the first online assessment 

(c) the second online assessment 

(d) a closing interview
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Closing interview

• In-person interviews of participating teachers 

and students. 

• Goal: to collect feedback about their 

experience using the FADS system.

• All interview sessions were audio-taped.
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Teacher interviews

• Teachers indicated that the largest benefit of 

using the FADS: student assessment is scored, 

graded and reported automatically 

– Teachers felt these qualities saved them an 

immense amount of time that would otherwise be 

spent grading and generating statistics  

– Teachers indicated that they used the time on 

actual instructional planning and classroom 

instruction 
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Teacher interviews

• Teachers indicated that:

– reports were useful and helpful in determining 
students’ needs at both the individual and group 
levels 

– they used reports as a formative assessment tool 
to determine if any modification or review of the 
instruction was needed

– they used individual level reports to identify 
students in the class who needed additional help, 
and those who did not 
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Teacher interviews

• Teachers indicated that students:

– were focused and seemed generally less 

distracted during the FADS computerized 

assessments compared to paper-and-pencil 

assessments

– were excited and engaged in the tasks

– enjoyed that they had the option to move and 

manipulate objects (e.g. spinner wheels, pie chart 

segments) in some of the assessment items. 
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Student interviews

• Teachers were asked to invite students 

representative of the range of performance on 

the FADS assessments

• Two student interview sessions 

• Each group consisted of 8-9 students. 

• questions were prepared in advance
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Student interviews

• Students indicated that they:

– enjoyed the computerized assessments and 

compared them to colorful books. 

– were more focused during the computerized 

testing compared to when they took paper-and-

pencil tests. 

– found erasing or inserting words from or into their 

answers was easier to do on computer. 
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Student interviews

• Students offered suggestions:  

– individual testing results on the screen at the end

– tasks that required deeper user interaction over 

single click items. 

– making it possible to work in groups

– adding instant messaging feature 
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Formative Assessment Delivery System

Collaborators

• Julia Koppich, 
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• Richard Lehrer,
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• Joe Krajcik, 

University of Michigan
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Thank you
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