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Abstract

In this technical report, we describe the development of the Grade 7 formative assessment item 
bank for Imagination Station (Istation). The formative assessment item bank will be used to 
deliver a computerized adaptive universal screening assessment to support teachers’ instructional 
decision-making. State and national mathematics content standards for Grade 7 inform the 
construct underlying the items. In this technical report, we include a description of the process 
used to identify and sample the mathematics content and levels of cognitive complexity assessed 
in the item bank. Next, we describe the item writing procedures. Finally, we describe how the 
external item review process and outcomes impact content-related evidence for validity.
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Imagination Station (Istation): Universal 
Screener Instrument Development for Grade 7

Introduction



disposition. The formative assessment item bank assesses student understanding of the content at 
varying levels of cognitive engagement. A brief description of each level follows:

1. Conceptual understanding pertains to the functional grasp of mathematics that 



incorporated into the items. Graphics were used in instances where they explained the problem, 
provided a visual clue to clarify the context, or were integral to the stem or answer choices. 
Irrelevant graphics were not included.

The assessment items were written according to the principles of universal design for assessment 





Item Writing Process

After completing the training and attending a project conference call, item writers were given the 
item writing template to create items. Upon completion of the items, reviewers submitted items 



Items and distractors were evaluated on a 4-point scale for each criterion. A rating of 1 indicated 
that the item was not accurate, precise, or appropriate; a rating of 2 indicated that the item was 
somewhat accurate, precise, or appropriate; a rating of 3 indicated that the item was mostly 
accurate, precise, or appropriate; and a rating of 4 indicated the item was extremely accurate, 
precise, or appropriate. In instances where the reviewer assigned a score of 1 or 2 for any 
criterion, recommendations were solicited that would aid in revision.

Overall, the mathematicians rated the items as mostly accurate, precise, and effective. The 
mathematicians recommended revisions for 82 items. One reviewer noted the following issues 
on 56 items and offered several suggestions: the use of complex vocabulary, inappropriate 
distractors, and mathematical inaccuracies in item stems and item responses. The second 
reviewer recommended revisions for 22 items primarily to improve the effectiveness of 
distractors and in fewer instances to increase mathematical accuracy. In addition, the reviewer 
made recommendations to improve the mathematical precision of vocabulary in some of the 
other items. The third reviewer suggested improving clarity of communication and using precise 
vocabulary on 4 items.

We revised all items in response to the recommendations. In instances where the mathematician 
did not provide a suitable suggestion, we revised the item and requested an additional review 
from an independent mathematician. 

Teacher Review

Three teachers with experience teaching Grade 7 mathematics reviewed the items. One reviewer 
was a Caucasian female with 18 years of experience teaching middle school mathematics. 
Another reviewer was a Hispanic female who taught middle school for 20 years. The final 
reviewer was a Caucasian female with 22 years of teaching experience in grades 1-8, but 
primarily in grades 6 and 7. All reviewers were certified to teach middle school mathematics by 
the state of Texas.

Teachers analyzed each item for appropriate grade-level language and vocabulary, content or 
concepts, graphics, potential bias in language and/or content, clarity of directions and answers, 
and effectiveness of distractors. The criteria presented for item evaluation are as follows:

• Appropriateness of language: Is the language used in the item appropriate for 
students in your grade level? Are the question and response options written so 
that students in your grade level can understand the meaning of the problem? 

• Appropriateness of mathematical vocabulary: Is the mathematical vocabulary 
representative of pre-requisite or instructional expectations in your grade level?

• Appropriateness of content or concepts: Is the task representative of pre-
requisite or instructional expectations in your grade level? 

• Appropriateness of visual representation: Is the visual representation (i.e., 
graphic, table, image) used in the item appropriate for students in your grade 
level? Can students in your grade level understand the meaning of the visual 
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representation? Is the visual representation of the item clear?

• Bias in language or content: Does the item require background knowledge 
unrelated to the concept being tested that would differ for students with different 
backgrounds? Is the language sensitive to students from diverse backgrounds, 
students with limited English proficiency and students with special needs? 
Example: “What is the most appropriate measurement unit for the length of a 
sub or hoagie?” may be unfair for students in certain geographic regions and 
students with diverse background who are unfamiliar with the terms “sub or 
hoagie.”

• Effectiveness of the distractors: Some students use an eliminating process to 
narrow their options in the context of multiple-choice questions.  The purpose of 
selecting appropriate distractors is to reduce the likelihood of students with 
misconceptions choosing a correct answer in the elimination process. Are the 
distractors appropriate for the item? Do the distractors discriminate between 
students with specific misconceptions?

The items and distractors were rated on a scale of 1 to 4 for each criterion. A rating of 1 indicated 
that the item/distractors were not at all appropriate based on the criterion (or very biased); a 
rating of 2 indicated that the item/distractors were somewhat appropriate based on the criterion 
(or somewhat biased); rating of 3 indicated that the item/distractors were appropriate based on 
the criterion (or not biased); and a rating of 4 indicated that the item/distractors were extremely 
appropriate based on the criterion (or not biased and has multicultural components to it). In 
instances where the teachers provided a rating of 2 or lower, they were asked to provide 
additional suggestions and comments to improve the item. 

Overall, the teachers rated the items as mostly to always appropriate in regard to language, 
vocabulary content, visual representation, bias, and effectiveness of distractors. The teachers 
recommended revising 43 items. One reviewer recommended changes to seven items—six 
needed further clarification for students to better understand the question and the answer choices 
for one item did not match the stem. The second reviewer noted the following types of changes 
to 16 items: the need to increase the size of images, indicate multiplication with a “dot” instead 
of an “x”, and further clarify the vocabulary used in the items. The third reviewer suggested 
changes for 20 items. She recommended rewriting two questions to simplify the language and 
increasing the effectiveness of the distractors by changing the answer choices. The research team 
reviewed all suggestions and made revisions based on teacher feedback.

Conclusions

The purpose of this technical report was to describe the development of the formative assessment 
item bank. We described the construct underlying the items in reference to the content standards 
and levels of cognitive complexity. In addition, we described the process for sampling the 
content assessed in the item bank. Next, we described the item writing procedures and provided 
the qualifications for the item writers. Finally, we documented the process and outcomes of an 
external item review by mathematicians and mathematics teachers to document content-related 

7



evidence for validity.
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Figure 1 

Content Sampling Matrix

Procedural fluencyProcedural fluencyProcedural fluency Conceptual understandingConceptual understandingConceptual understanding Strategic competenceStrategic competenceStrategic competence Adaptive reasoningAdaptive reasoningAdaptive reasoning
CFP Easy Medium Difficult Easy Medium Difficult Easy Medium Difficult Easy Medium Difficult

1 10 10 10 10 10 10 7 6 7 7 6 7
2 10
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Appendix B: Content Description

GRADE&7&MATHEMATICS&CURRICULUM&FOCAL&POINTSGRADE&7&MATHEMATICS&CURRICULUM&FOCAL&POINTS

CFP$1:$$Number$and$Operations$and$Algebra$and$Geometry



7.1F.1 Students(now(use(division(to(express(any(fraction,as,a,decimal,(including(fractions(that(they(must(represent(with(in?inite(
decimals.(

7.1H.1 Students(connect(their(work(with(dividing(fractions(to(solving,equations(of(the(form(ax(=(b,(where(a(and(b(are(fractions.(

7.1I.1 Students(use(proportions(to(make,estimates(relating(to(a(population(on(the(basis(of(a(sample(and(evaluate(the(
reasonableness

7.1J.1 Students(apply,percentages(to(make(and(interpret(histograms(and(circle(graphs

7.1K.1 Students(use,theoretical,probability,and,proportions(to(make(approximate(predictions(

A7.S.11 Interpret(data(to(provide(the(basis(for(predictions(and(to(establish(experimental(probabilities

A7.S.12 Determine(the(validity(of(sampling(methods(to(predict(outcomes

A7.S.13 Determine(the(outcome(of(an(experiment(and(predict(which(events(are(likely(and(unlikely,(and(if(the(experiment(is(fair(or(
unfair

A7.S.14 Design(and(conduct(an(experiment(to(test(predictions

A7.S.15 Compare(actual(results(to(predicted(results

A7.CFP3.26 Students(select,(justify,(and(use(appropriate(symbolic(representations(for(given(situations.(

A7.CFP3.28 Use(algebraic(terminology((e.g.,(variable,(equation,(term,(coef?icient,(inequality,(expression,(constant)(correctly

A7.CFP3.35 Use(variables(and(appropriate(operations(to(write(an(expression,(an(equation,(an(inequality,(or(a(system(of(equations(or(
inequalities(that(represents(a(verbal(description((e.g.,(three(less(than(a(number,(half(as(large(as(area(A)(



!"#$%&'#( Write(an(equation(to(represent(a(function(from(a(table(of(values

!"#$%&)#*' Identify(and(plot(ordered(pairs(in(all(four(quadrants(of(the(coordinate(plane.(

CFP$2:$$Measurement$+,-$Geometry$+,-$Algebra$
./0/1234,56+,67,-/89:+,-4,562;6+,-6794,56;28<71+96:26-/:/8<4,/6978;+=/6+8/+96+,-60217</962;6:>8//?-4</,942,+16
9>+3/96

CFP$2:$$Measurement$+,-$Geometry$+,-$Algebra$
./0/1234,56+,67,-/89:+,-4,562;6+,-6794,56;28<71+96:26-/:/8<4,/6978;+=/6+8/+96+,-60217</962;6:>8//?-4</,942,+16
9>+3/96

"#)!#' By(decomposing(twoA(and(threeAdimensional(shapes(into(smaller,(component(shapes,(students(@4,-6978;+=/6+8/+9(and(
develop(and(justify(formulas(for(the(surface(areas(and(volumes(of(prisms(and(cylinders.(

"#)A#' As(students(decompose(prisms(and(cylinders(by(slicing(them,(they(develop(and(7,-/89:+,-6;28<71+96;286:>/4860217</9(
(Volume(=(Area(of(base(×(Height)(

"#)$#' Students(apply(these(formulas(in(problem(solving(to(determine(0217</962;63849<96+,-6=B14,-/89

"#).#' Students(see(that(the(



7.2H.1 Students(apply(their(work(on(proportionality(to(measurement,in,different,contexts,(including(converting(among(different(
units(of(measurement(to(solve(problems(involving(rates(such(as(motion(at(a(constant(speed.(

7.2I.1 Students(also(apply,proportionality(when(they(work(with(the(circumference,(radius,(and(diameter(of(a(circle;(when(they(
?ind(the(area(of(a(sector(of(a(circle;(and(when(they(make(scale(drawings.,

!"#$%&$'()*+,-$./0$12+,.345/-$and$678+*,.
Developing,an,understanding,of,operations,on,all,rational,numbers,and,solving,linear,equations,

9.3.$6/.7:-4-$!5//+;345/$35$3<+$"5;.7$#54/3,includes,students,using,proportions,to,make,estimates,relating,to,a,



A7.CFP3.1 Distinguish(between(the(various(subsets(of(real(numbers((counting/natural(numbers,(whole(numbers,(integers,(rational(

numbers,(and(irrational(numbers)(

A7.CFP3.25 Understand(the(meaning(of(the(absolute(value(of(a(number;(interpret(the(absolute(value(as(the(distance(of(the(number(from(

zero(on(a(number(line;(and(determine(the(absolute(value(of(real(numbers

A7.CFP3.2 Recognize(the(difference(between(rational(and(irrational(numbers

A7.CFP3.3 Place(rational(and(irrational(numbers((approximations)(on(a(number(line(and(justify(the(placement(of(the(number

A7.CFP3.17 Classify(irrational(numbers(as(nonArepeating/nonAterminating(decimals

A7.CFP3.8 Find(the(common(factors(and(greatest(common(factor(of(two(or(more(numbers

A7.CFP3.9



A7.CFP3.14 Develop(a(conceptual(understanding(of(negative(and(zero(exponents(with(a(base(of(ten(and(relate(to(fractions(and(decimals(
(e.g.,(10A2(=(.01(=(1/100)(

A7.CFP3.24
Use(the(inverse(relationship(between(raising(to(a(power(and(extracting(the(root(of(a(perfect(square(integer;(for(an(integer(
that(is(not(square,(determine(without(a(calculator(the(two(integers(between(which(its(square(root(less(than(225(lies((with(
and(without(the(use(of(a(number(line)(and(explain(why(

A7.CFP3.15 Recognize(and(state(the(value(of(the(square(root(of(a(perfect(square((up(to(225)(

A7.CFP3.16 Determine(the(square(root(of(nonAperfect(squares(using(a(calculator

A7.CFP1.1 Add(and(subtract(monomials(with(exponents(of(one

A7.CFP3.31 Multiply(and(divide(monomials;(extend(the(process(of(taking(powers(and(extracting(roots(to(monomials(when(the(latter(
results(in(a(monomial(with(an(integer(exponent

A7.CFP1.2 Identify(a(polynomial(as(an(algebraic(expression(containing(one(or(more(terms

A7.S.4 Identify(and(collect(data(using(a(variety(of(methods

A7.S.6 Convert(raw(data(into(double(bar(graphs(and(double(line(graphs

A7.S.7



A7.S.17



A7.CFP2.3 Identify(the(right(angle,(hypotenuse,(and(legs(of(a(right(triangle

A7.CFP2.4 Explore(the(relationship(between(the(lengths(of(the(three(sides(of(a(right(triangle(to(develop(the(Pythagorean(Theorem

A7.CFP2.7


