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“ The rate of change in the global knowledge economy is impacting 

everything we do—including everything we do in education. It is our 

responsibility as leaders to promote, identify and raise up this innovation 

in education and use it to change the landscape of teaching and learning.1

Gene Wilhoit, Executive Director of the CCSSO
1  Hines-Ward, Gretchen. (2010). Chief Justice John D. Minton Jr. and Gene Wilhoit to speak at Centre.  
Available at http://www.centre.edu/news/2010/march_convos.html.
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Today an unprecedented convergence of  forces 

is transforming American education. Included in 

this array are calls for the increased use of  digital 

technologies and a clear need for more direct 

collaboration within and among states to prepare 

students for increased global competition. As 

noted in their 2010 Digital Learning Now! report, 

former Governors Bob Wise and Jeb Bush 

suggest that a critical part of  this transformation 

will rest on effectively deploying technology to 

accelerate student achievement by personalizing 

instruction and assessment. 

As far back as 2002, a U.S. Department of  

Commerce survey2 reported that 90 percent 

of  children between the ages of  5 and 17 used 

computers at home, school, or both. And in 

October 2010, the International Association 

for K-12 Online Learning released data showing 

that supplemental or full-time online-learning 

opportunities are available to at least some 

students in 48 states, plus Washington, DC.3  

These numbers portray a wide-spread presence 

of  technology in schools, but they fail to highlight 

the many challenges remaining for states seeking 

to maximize the benefits of  using technology 

in the classroom. Most significantly, it can be 

time-consuming, costly, and logistically difficult 

2  United States Department of  Commerce. (2002).  
A nation online: How Americans are expanding their use 
of  the Internet. Washington, DC.

3  Wicks, M. (2010). A national primer on K-12 online 
learning: Version 2. iNACOL. Available for download at: 
http://www.inacol.org/research/docs/iNCL_Nation-
alPrimerv22010-web.pdf.

to develop the infrastructure needed to support 

large-scale use of  technology in schools. 

Simply put, as Governor Bob Wise has stated, 

“In just about every other facet of  society, at work 

and at home, technology has transformed the  

way Americans go about their lives. Yet schools 

have been slow to embrace the transformative 

power of  technology. Although computers are 

pervasive in schools, they tend to be used more 

like electronic textbooks—high-tech tools in a 

nineteenth-century system.4”

Producing graduates who will succeed in 

the current technological landscape can be 

simultaneously a top priority and a hurdle to 

overcome. Digital learning—given the right 

planning and support—can provide students and 

their teachers the utmost quality of  instruction 

and, ultimately, level the proverbial playing field 

for graduates as they enter the workforce.

To help address gaps in funding and other 

resources in student assessment—through 

its 2010 Race to the Top Competition—the 

U.S. Department of  Education (USED) 

awarded two state consortia grants to create 

new, comprehensive assessment systems: 

The Partnership for Assessment of  Readiness 

for College and Careers (PARCC)5 and the 

4  http://www.all4ed.org/files/OnlineLearning.pdf

5  http://www.achieve.org/parcc

M O V I N G  TO  D I G I TA L , 
N E X T- G E N E R AT I O N 
A S S E S S M E N T S 

http://www.inacol.org/research/docs/iNCL_NationalPrimerv22010-web.pdf
http://www.inacol.org/research/docs/iNCL_NationalPrimerv22010-web.pdf
http://www.all4ed.org/files/OnlineLearning.pdf
http://www.achieve.org/parcc
http://www.inacol.org/research/docs/iNCL_NationalPrimerv22010-web.pdf
http://www.inacol.org/research/docs/iNCL_NationalPrimerv22010-web.pdf
http://www.all4ed.org/files/OnlineLearning.pdf
http://www.achieve.org/parcc
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10 Elements of  High Quality Digital Learning

SMARTER Balanced Assessment Consortium (SBAC)6. 

The SBAC and PARCC consortia are now focused on 

establishing infrastructure and content for common, 

online assessments. They are building on the foundation 

of  the Common Core State Standards (CCSS)7 that have 

been developed and adopted by more than 40 states. 

Central to the efforts of  both consortia is the planned 

online delivery of  assessments in 2014–15.

Independent of  the consortia, most states have been 

involved in some type of  online assessment effort, ranging 

from early stage pilot initiatives to full-scale, operational 

online assessment systems. In fact, at the Maryland 

Assessment Conference in October 2010 it was noted 

that 44 U.S. states have current computer-based testing 

(CBT) initiatives underway. 

But the transition from today’s paper-based assessments 

to greater utilization of  technology-based systems—in 

particular, the more innovative assessment methods and 

content needed to respond to the growing emphasis on 

college and career readiness—will be complex. States will 

invariably face challenges and uncertainties along the way. 

Careful planning and management at both the state and 

local levels will be critical to success.

6  http://www.k12.wa.us/smarter

7  http://www.corestandards.org

This road map is intended to help states navigate—and 

mitigate—the many interdependent issues and challenges 

they will face as they transition to online assessments. 

Based on insight from states that have already made 

the transition and from assessment experts, this guide 

contains valuable lessons learned as well as five key steps 

to success: 

(1)  Conduct a needs analysis

(2)  Develop a realistic transition  

       strategy and plan

(3)  Ensure interoperability

(4)  Communicate proactively

(5)  Anticipate ongoing change

To provide the most accurate and relevant information 

about the state of  online assessment, the roadmap was 

developed by a team from Pearson with support from 

education technology-focused associations and state 

assessment and technology leaders.  Additionally, a public 

wiki website was created in the spring of  2011 to allow 

public comment and contribution from all interested 

parties.

ABOUT THIS ROADMAP

http://www.k12.wa.us/smarter
http://www.corestandards.org
http://www.k12.wa.us/smarter
http://www.corestandards.org
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WHY GO ONLINE?

In the past, testing programs have been criticized 

at times for their distance from classroom 

instruction and learning. Teachers feel testing is 

something done to them and do not feel current 

state of  the art assessment reflects meaningful 

learning in the classroom. Furthermore, 

assessment has been accused of  ‘narrowing the 

curriculum’ and watering down rich and complex 

student learning and teacher instruction. 

Regardless of  the truths to these claims, 

technology will enable a much fuller integration 

of  instruction with assessment; perhaps even 

enabling the creation of  individualized learning 

paradigms. More importantly, the use of  

technology will allow for the teaching, learning, 

and assessment of  very rich and complicated 

problem solving activities, critical analyses, the 

generation of  evidenced-based arguments, 

and the defense of  such arguments—all 

skills required for success in college and the 

workplace.

Richer and more innovative item types. 
Online testing, with its ability to employ 

technology for animations, simulations, and other 

advanced assessments of  deeper understanding 

and complex reasoning skills, offers the ability to 

measure a fuller range of  cognitive complexity. 

Tests can be designed with audio and video 

streaming that not only facilitates contextual 

understanding, but can increase students’ level 

of  engagement. Audio and video streaming, 

complex scenarios, and access to multiple data 

sources also allow for linking several items together 

to assess multiple aspects of  a construct.

Existing capabilities such as click-and-drag 

allow students to respond to concepts more 

interactively. For example, students can 

complete a chart by clicking and dragging icons 

from a menu of  response options to a chart 

location. These features allow for a deeper 

assessment of  students’ understanding, by 

incorporating grouping, ordering, and other 

cognitive tasks relevant to assessing thinking 

skills and the depth of  understanding of  students’ 

knowledge and skills.

Directly tied to these richer, more innovative 

item types will be the need to upgrade the 

bandwidth capabilities of  local technology 

infrastructures. According to a recent report8  

commissioned by the Federal Communications 

Commission (FCC) to collect data on the 

current state of  broadband connectivity in 

U.S. schools today, only 22 percent of  district 

respondents said that their connection speeds 

completely meet their current needs.9 This is 

a critical point, because the types of  items and 

assessments being designed for 2014 will likely 

8  http://www.fcc.gov/Daily_Releases/Daily_
Business/2011/db0106/DA-10-2414A1.pdf

9  http://www.fcc.gov/Daily_Releases/Daily_
Business/2011/db0106/DA-10-2414A1.pdf

What you’re seeing across the states and in the  

education industry as a whole is broad recognition that 

there is so much more we can do for students to be 

successful, if  only we better leverage the assessment-

system capabilities that technology presents us. 
 
Jon Twing, Chief Measurement Officer for Pearson 

“

“

http://www.fcc.gov/Daily_Releases/Daily_Business/2011/db0106/DA-10-2414A1.pdf
http://www.fcc.gov/Daily_Releases/Daily_Business/2011/db0106/DA-10-2414A1.pdf
http://www.fcc.gov/Daily_Releases/Daily_Business/2011/db0106/DA-10-2414A1.pdf
http://www.fcc.gov/Daily_Releases/Daily_Business/2011/db0106/DA-10-2414A1.pdf
http://www.fcc.gov/Daily_Releases/Daily_Business/2011/db0106/DA-10-2414A1.pdf
http://www.fcc.gov/Daily_Releases/Daily_Business/2011/db0106/DA-10-2414A1.pdf
http://www.fcc.gov/Daily_Releases/Daily_Business/2011/db0106/DA-10-2414A1.pdf
http://www.fcc.gov/Daily_Releases/Daily_Business/2011/db0106/DA-10-2414A1.pdf
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be much more media-rich and data-intensive. 

How much additional bandwidth they will 

require will depend on the number and nature 

of  these innovative item types, but it is very likely 

that they will need more bandwidth than most 

current online assessments require.

Another key consideration when planning for 

dynamic items is timing and commitment to the 

online testing mode: In order to provide the 

right equity for the entire testing population, 

use of  these technology-based innovative items 

may require full participation in online testing. 

When only some of  the student population is 

able to test online, and make use of  these items 

that cannot be delivered on paper, an obvious 

challenge to score comparability is presented. 

In essence, schools must first be able to fully 

transition away from paper testing, after which 

point the state can begin to fully realize the richer 

opportunity for the types of  assessment items 

that only technology-based tests can deliver.

More efficient scoring capabilities. The 

robust, secure data management and delivery 

systems required by online testing allows 

faster turnaround of  student score reports 

and assessment data. Student assessment data 

are delivered more quickly, can be produced 

and communicated digitally, and can be used 

formatively to help plan or adjust lessons to 

better engage students and meet their needs. 

Lan Neugent, Assistant Superintendent of  

the Division of  Technology, Career & Adult 

Education for the Virginia Department of  

Education, highlights the data capabilities intrinsic 

to online testing, stating that the ability to quickly 

receive data on individual students regarding 

their understanding of  key curriculum knowledge 

and skills is “absolutely of  paramount importance.”

Better security. Less human interaction with 

materials results in greater security. Districts that 

conduct statewide paper-and-pencil tests must 

account for all answer documents and used test 

booklets, which contain secure content, as well 

as various other documents and pieces of  paper 

used in administering tests. And before district 

staff can return materials to the scoring partner, 

they must box up everything, class by class, and 

then drive the contents to a central location, 

where they will be organized, resorted, re-boxed,  

and shipped. 

Technology-enhanced testing allows more innovative methods of  assessing 
student performance and cognitive understanding. In this example, students 
perform an experiment while summarizing the results in their own words.
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It’s not unusual for large districts to have 

hundreds of  hired staff involved in this 

endeavor—resulting in a significant expense  

and the potential for security breaches or  

human error.

Greater equity. To date, accommodation 

strategies to support special student populations 

have often been considered after-the-fact, as 

retrofits. As such, they can compromise the 

validity of  test results while still not best serving 

student needs. Better approaches, such as 

those based on universal design principles, can 

help design assessments that are inherently 

flexibile and test students—even English learners 

and students with disabilities—on intended 

knowledge and skills. 

For example, if  an English learner does not 

recognize a word used to contextualize a math 

problem, one common linguistic accommodation 

is to allow that student to use a translation 

dictionary. But students are not all equally 

comfortable or adept using this support—

especially if  help is needed several times during 

the test—and they may instead guess at words. 

With a properly designed online assessment, we 

can allow students to simply click on words to 

read or hear the accompanying definitions, 

possibly even translated into another language. 

In this way, students have access to personalized, 

and private, supports, and test results gain validity. 

 

Improved efficiency. Online testing uses 

electronic resources to eliminate or reduce the 

burden, labor, and waste associated with paper-

and-pencil assessments, thereby lessening both 

labor effort and environmental costs. States with 

a stake in “green” and waste-reduction initiatives 

stand to see both reductions in paper needs—

for test books, answer documents, ancillary 

materials, labels, and other materials—as well 

as in emissions and fuel required for transport 

of  printed materials. This improved efficiency 

also has the potential to reduce overall delivery 

costs, although one important factor to consider 

during the transition is that delivery costs can 

sometimes increase temporarily, such as when 

both online and paper-and-pencil tests are 

delivered throughout the state.

Increased student engagement. Online 

testing provides wide opportunities for 

interactive experiences for students. Also, 

because students’ experiences are increasingly 

with digital media, online testing creates a more 

authentic, familiar, and engaging experience 

for students than paper-and-pencil tests. For 

example, students can manipulate and explore 

test questions, lending a more authentic 

experience and allowing results to reflect a deeper 

understanding of  student knowledge and skills.

“ The district test coordinators love it. It’s less paperwork. 

They don’t have to worry about inventorying the test 

materials or losing things, so they like it.

Jan Kirkland Hogue, Contract and Assessment Analyst,  
Mississippi Department of Education

“
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Twing offers the water cycle as a classic example: 

“Typically, the water cycle is presented in a textbook. 

It’s got sunshine. It’s got evaporation. It’s got 

condensation. It’s got rain. There’s a nice tree in the 

background. The scene is pretty. And then there’s a 

four-choice multiple-choice question that shows the 

various scenes and asks, ‘Now which one of  these 

pictures shows evaporation?’

“Kids hate it. They don’t pay attention. They get 

it wrong when they shouldn’t because they’re not 

motivated by it. But that very same test question 

could be shown in a computer simulation where the 

kids actually build the scene and drag-and-drop 

labels into it. And through this interactive environment, 

we could receive multiple pieces of  information 

from the kids about how well they understand the 

water cycle that can still be scored by the computer 

objectively, just like a multiple-choice test question. 

Current technology can do that.”

Although the transition to digital testing presents 

strategic and budgetary challenges, adopters 

have found it to be well worth the investment. 

It offers the potential for better security and 

control of  data, more equitable and engaging 

tests, and can streamline the entire assessment 

program. 

 

 

Interactive animations can provide students a more engaging format 
wherein they have greater opportunity to demonstrate their understanding 
of  curricular material.

Shelley Loving-Ryder, Assistant 
Superintendent of the Division 
of Student Assessment & School 
Improvement for the VDOE 

“Moving to online testing 

requires an entirely 

different way of  thinking 

about things. Now that 

we’ve completed the 

transition, I feel that it’s 

probably the best thing 

Virginia ever did. It’s 

provided so many benefits 

for us and we’re just 

beginning to be able to 

completely utilize the  

power of  being online.

“
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FIVE STEP 
ROADMAP FOR 
TRANSITIONING 
TO ONLINE 
ASSESSMENTS

Given the many research and technology-related 

issues, states must plan carefully and thoughtfully 

as they transition to online assessments. While 

specific actions within each state will vary, five 

main steps remain constant and are critical in 

helping to ensure proper planning and, ultimately, 

a successful transition to online testing: 

(1)  Conduct a needs analysis

(2)  Develop a realistic transition  

       strategy and plan

(3)  Ensure interoperability

(4)  Communicate proactively

(5)  Anticipate ongoing change

Each step includes a number of  questions and 

considerations that are critical for states to work 

through as they make the transition to a fully 

functional online assessment system. The steps, 

along with related questions and considerations 

that are critical to states’ planning efforts, are 

outlined in more detail in the following pages. 

9
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CONDUCT A 
NEEDS ANALYSIS1.
Before forging ahead with online testing, state 

education leaders must survey their needs 

and readiness—both figuratively, by creating a 

detailed assessment-design roadmap, and literally, 

by conducting a technology infrastructure survey 

of  schools and districts. Doing so will guide 

states’ actions and focus their transition, while 

also helping policymakers determine the amount 

of  resources and time required to get districts 

prepared to implement online assessments.

Create a detailed assessment-design 
roadmap. Looking ahead to a statewide 

online testing implementation can be daunting. 

States can position themselves for success by 

considering preferred content and item types, 

needs for retest opportunities, accommodations, 

comparability issues, legal defensibility needs, 

test security, and scheduling.  

Content and item types. Starting with 

assessment content is critical to determining 

preferred question or item format. Different 

components of  the content standards and 

curriculum will lend themselves to different 

assessment question formats. For example, 

some states might opt for gaming-style 

simulation items to teach and measure problem 

solving. Such a strategy could include computer-

adaptive assessment components. Regardless, 

such a decision will drive considerations of  the 

structure of  the assessment program differently 

than one that uses traditional multiple-choice 

type items. Such choices will also result 

in different infrastructure and assessment 

development needs.

One challenge related to moving content 

to online assessments concerns fidelity of  

assessment. Moving ahead of  instruction by 

measuring students differently from how they 

were taught it is easy to do, but it is also a 

dangerous pitfall. 

“It’s going to be hard to use, say, a simulated science 

experiment to measure a science lesson when in 

the classroom, the only exposure students had to 

the experiment was reading about it in a textbook,” 

Twing says.

The contrary is also true however. It has been 

argued by some that currently the only time 

students sit down to write a five paragraph 

narrative essay using a paper and pencil is when 

they engage a statewide writing test. 

Also important when designing test content is 

avoiding assumptions that can impede accurate, 

authentic, and fair testing. The Universal Design 

for Computer-Based Testing Guidelines10  

addresses item design vis-à-vis students’ varying 

perceptual, linguistic, cognitive, motor, executive, 

and affective abilities that aren’t intended for 

10  http://www.pearsonassessments.com/udcbt

http://www.pearsonassessments.com/udcbt
http://www.pearsonassessments.com/udcbt

