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I. INTRODUCTION  
 
1. In 2009 EIA was scheduled to deploy the first of the surveys in the newly developed 
corporate-wide internet data collection system. This Internet Survey Management System (ISMS) 
includes an authoring tool used by the individual survey offices to design and render the survey 
instruments while maintaining a common look and feel across the organization.  As authors 
define the individual data cells in the survey instrument, they also define element specific edit 
rules and advanced edit rules for data matrices, along with the error messages to be displayed to 
respondents. This paper focuses on the editing capability available in the authoring tool, the effect 
on the respondent’s process within the rendered survey form, and the knowledge learned through 
usability testing and any early implementation findings.  
 
II. THE VISION  
 
2. Energy Information Administration’s (EIA) vision for an Internet Data Collection system 
is an enterprise-wide integrated collection framework, rather than a single, independent mode of 
collection to take EIA forward in its data collection approach.  An effective enterprise-wide 
system required that it be developed in a flexible and versatile manner to accommodate various 
types of surveys and be compatible in multi-mode environments (e.g., telephone, mail, Internet, 
email, personal interview, etc.) as well as single-mode.  EIA would encourage respondents to 
report through the Internet, but optimizing survey response would continue to be an over-arching 
objective.   
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3. It was also required that the system allow an exchange and synchronization of 
information between the internet collection system and various independent survey processing 
systems.  The survey instrument and the authoring of the instrument, including metadata elements 
(e.g. survey questions) and paradata elements (e.g. survey response indicators) are both contained 
in the system in order to efficiently manage survey instruments and survey operations across 
modes.    In addition, it was envisioned that usability testing prior to implementation of the 
system and specific surveys would be conducted to ensure that the survey components were user-
friendly and understandable to the respondents.   
 
II.  OVERVIEW OF THE SYSTEM  
 
A.  The overall look and feel 
 
4. The Internet Survey Management System design originally provided hyper text links for 
the sections of the survey instrument, or the instrument design steps in the case of the authoring 
tool, going down the left side of the screen, in addition to the next and back buttons on the current 
screen.  These were preceded by links to perform functions such as save, edit, and submit the 
data.  Tabs at the top of the page were used for functions that returned the user to the selection of 
the survey instrument, or other related functions.  When this design was tested with respondents, 
it was discovered that it was not clear to the respondents what the items on the left did.  
Respondent tended to focus either at the top or middle of the screen where the survey questions 
were shown.  As a result, the instrument navigation tools were changed to tabs at the top of the 
survey instrument.  Designer concerns about mixing navigation with system’s functions as tabs 
were not issues for respondents.  The second major look and feel issue that was discovered during 
usability testing was the layout of the screen presenting a complete listing of the edit failures.  
This screen was redesigned as described in the section below “Check data and data failure 
presentation.” 
  
5.  The survey instrument is now presented to the user with tabs at the top to allow 
navigation between survey instrument sections.  At this time, the revised navigation has not been 
repeated in the authoring tool. The separate steps for authoring the survey instrument still reside 
going down the left side of the screen.  In both cases though, entries are automatically saved each 
time “next” is clicked at the bottom of the page and the next sequential page is presented.     

B.   The authoring tool and creation of edits                          
 
6.         The authoring tool presents to the survey author the steps to the creation/modification of 
the survey form on the left side of the screen.  Tabs at the top are used for other functionality.  In 
steps one through three, the author provides basic survey level information such as periodicity, 
confidentiality, survey burden, and the structure of the survey form.  Items that contribute to the 
rendered form or the storage of reported data are required while others are optional but help to 
further document the survey.   Information that is provided by the author is compiled and stored 
in a grid that the author can view at the bottom of the screen.  An edit link located next to the 
table items is available to modify the information.  
 
7. In Step 4 the author creates the detailed elements of the instrument. Because most of 
EIA’s survey forms contain tables, step 4 allows authors to create either a single item or a grid of 
related items. For each item or item within a grid, the author provides detailed information about 
that item.  The selections of the author determine how the item will be presented on the rendered 
survey form and the characteristic of the item in the database.  In step 4c, the author defines the 
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element specific edit rules, the classification of failures as errors or warnings, associated failure 
message, and who should be shown the message. 
 
8. While Step 4c creates element-specific edits, Step 5 for enhanced validation creates inter-
element rules that operate based on the response for another element. The author chooses the 
other element to be used in the edit from the drop down box which is automatically populated 
with the primary elements created in the previous step.   The author has the ability to choose an 
element from a different survey instrument with a temporal qualifier to use as comparison data in 
the edit rule.  Enhanced edits include compound rules and conditional statements.  As a result, the 
writing of the edit rules is more complicated than an element specific edit rule.  In a grid, the edits 
have to be defined for each cell in the grid.  A copy command is provided but must be applied to 
each cell in the grid.   
 
C. Editing aspects of the authoring tool 
 
9.  Element-specific edits provide authors the ability to create a very basic edit on a value in 
a cell.  These edit rules are restricted to testing nine conditions using the cell value and if 
necessary a numeric constraint value.  For example, the conditions that can be tested include that 
the element is required, or the length of the value is equal to the constraint value (not a variable, 
function or value of another cell).  Through a series of radio buttons, the author defines when 
(and if) the edit is invoked.  The author creates the edit messages through two text boxes, one for 
the respondent and one for the analysts. The author also defines the severity of the edit—warning 
or failure. An error designation will prevent the respondent from submitting the form to EIA 
should the value fail the edit.  An error requires that the value either be changed or annotated with 
an explanation.  A warning however implies that the value is questionable but does not require 
the respondent to change the value. They are intended to prompt the respondent to recheck the 
value entered and do not prevent the respondent from submitting the form to EIA. All the 
selections made by the author in defining the edits are stored in a grid displayed to the user at the 
bottom of the screen.  Each row of the grid represents an element/cell.  If more than one edit is 
performed on an element, another row is created.  Once a row has been added to the grid (through 
the series of drop downs, radio buttons and test boxes), changes can be made to the element row 
by clicking on the button next to the row.  This action navigates the author back to the original 
selection of dropdowns, radio buttons and text boxes to record a change to any aspect of the 
element if so desired.  
  
10. Advanced validation, on the other hand, provides authors the ability to create more 
sophisticated edits that may operate on responses to other items.  Six sets of controls are used to 
add an advanced validation rule to a data element.  These controls include defining the rule 
severity (error or warning) that controls whether a response must be corrected before submission.  
Warnings do not require the respondent to make a change.  In either case respondents may 
annotate the element with an explanation which may serve in the case of errors to resolve the 
error. Advanced rule type also includes a description of the rule which does not affect the 
execution of the edit.  These controls define when the edits will be executed, such as at import or 
just prior to submission. More than one of six different points in the process can be selected by 
the author. Controls also are used by the author to specify the message that will be displayed 
when the rule is triggered. Separate messages can be specified for respondents and survey 
analysts. Another control, the rule trigger condition, contains sets of statements that combine to 
form a condition that must be true in order for the rule to be activated. For example, a trigger 
condition might be defined as: “volume is greater than zero.” If trigger conditions are not set, the 
edit rule will always be active. The author defines the edit rule by first selecting the item to be 
tested which is called the rule target expression or the “L-expr”, i.e., the item on the left side of 
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the equation or inequality. The target is restricted to elements in the same survey instrument but it 
is not required to be the element for which the rule is invoked. An operator or comparator is 
selected that compares the left and right sides of the rule expression, where the “R-expr” is the 
right-hand side of the equation or inequality. Evaluation expressions contain a combination of 
statements that are maintained as a horizontal grid such that each row of grid is a statement. The 
rule target expression, combined with the comparator and the evaluation expression, comprise the 
rule as shown in Figure 1. The rule is executed when the combination of the target, comparator,  
 

 Figure 1.  Authoring Advanced Validation on a Data Element 

 

 

 

 

 

 

 

 

and evaluation expression evaluate to false. When the rule is executed, as per the controls 
defined on when to execute the edit, the error or warning message also defined in the controls 
appear.  
 
11. Creating an advanced edit or validation is a rather complicated process.  It requires the 
author to not only understand the edit rule in mathematical terms, but also understand the syntax 
of the authoring tool.  As a result, the developer provided a three step process for translating a 
rule into a usable syntax to assist new authors. The first step is to write the rule as an if-then 
statement, as shown in the example which uses the data elements revenue and customers:  

If “revenue” is non-zero, then “customers” must be greater than zero in that state 

The conditional statement can then be broken into pieces, each of which can be translated into a 
mathematical statement, as depicted in Figure 2 before translation into the syntax of ISMS. 
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Figure 2. Translation of an Edit Rule  

 
 
 
 
 
 
 
 
 
12. The conditional statement can then be written in terms of the variables, relational 
operators, and values for comparison.  For example: If (R <> 0), then C > 0, where  
• R is revenue,  
• <> and > are the relational operators for the inequality,  
• C is the number of customers,  
• 0 is the value for comparison, and  
• Parentheses are used to enclose the condition.  
 
13. Once the rule has been translated it into a mathematical equation it can be translated into 
the syntax of the authoring module. The conditional statement above which appears to have two 
parts must be translated into the three separate components in the authoring module -- rule trigger 
condition, rule target expression, and rule evaluation expression. This is depicted in Figure 3. 

Figure 3. Translation from Mathematical Expression to ISMS Syntax 
 
 
 
 
 

 
 
 
 
 
 
 
 
14. The editing features of the authoring tool in ISMS allow authors to evaluate the current 
response or entry (i.e., the current year/month/week’s data) against prior entries, as determined by 
the form periodicity and the temporal or reference period operator. Some of the more complex 
functions of the advanced validation screen are not currently operational. Future versions will 
allow authors to create rules that evaluate the aggregate of certain elements or perform other 
complex operations. 
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D. Check data and data failure presentation 
 
15. Respondents can check their data as they navigate through the form according to the 
choices made by the author as to when the individual edits are to be invoked.  Some edit 
messages may be immediately displayed as the respondent moves to the next cell while others 
might not be appropriate to display until data have been entered for certain or even all cells.  
Regardless, messages regarding unresolved edits and edits resolved by comment are displayed to 
the respondent before submission is allowed.  As a result of comments received during usability 
testing, the current display is much simpler and cleaner.  It provides the location of the error in 
the survey form (to also assist with respondent follow-up if necessary), the error description in 
straightforward language, the value that had been entered, and a text box for explanation, as 
shown in Figure 4. The respondent can change the failed value directly in this screen, or, by 
clicking on the error location text, the respondent is sent back to the page of the survey where the 
item was located to make the change if the respondent desires that context. 
 
    Figure 4. List of Errors 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

II.  DEPLOYMENT STATUS OF ISMS 

6. The first survey to use ISMS for production was deployed June 10, 2009 after usability 
sting had been performed and changes made.  The “Monthly Survey of Biodiesel Production” 
andatory survey and its one-time supplement for annual historical background data, are new 

urveys designed to measure the extent to which the objectives of the Energy Policy Acts of 1992 
nd 2005 are being achieved.  In order to meet tight time schedules, these surveys were authored 
y the developers.  Prior to actual deployment of the surveys, paper renditions were posted as 
DFs on the EIA website.  Respondents however were notified to report their data through ISMS.  
oon after the surveys were opened for reporting, some respondents notified EIA of problems 
eing able to submit the data as the result of not being able to satisfy an edit.  It was determined 
at the edit rule had been authored incorrectly and a corrected version was rendered for 
spondents.   The survey manager reports that response rates through ISMS are high but some 
spondents submit data and print a copy from ISMS and fax it to EIA even though ISMS sends a 

submission received email” upon receipt.   Some respondents are also printing the PDF form, 
lling it in, and faxing or emailing it to EIA.  These experiences may be due more generally to 
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the newness of the surveys and respondents not experienced at reporting data, in addition to their 
experience with internet surveys.  

7.  Other surveys are scheduled to follow.  The next survey scheduled is a very detailed 
y 

eing migrated to the enterprise-wide ISMS.  This survey has 
een authored by EIA staff members that have been extensively trained in the authoring tool but 

 

eploying surveys in ISMS will pick up.  
anagement of requirements through a structured process of a CCB will enable the migration of 

iting in a Common Internet Data Collection 
ystem”, Conference of European Statisticians, Work Session on Statistical Data Editing, Invited 

in
 
1
surve for voluntary reporting of greenhouse gas emissions, reductions, and sequestration.  In 
paper format, the survey is over 100 pages long. The ISMS version makes use of “workflow” 
functionality so that only the applicable parts of the survey are displayed according to 
respondents’ responses. This survey was the first survey to be designed in ISMS and 
programming had been initiated prior to the decision to also develop an authoring tool.  In 
addition, for this survey, ISMS is being used not only for collection but also for processing the 
survey. As a result, this complex and ambitious survey was also authored by the developers and is 
currently scheduled for ISMS deployment in the fall of 2009.   
 
18. A third survey, which is also new, is scheduled for deployment early 2010.  This survey 
being conducted by EIA on behalf of the Department of Energy will collect international 
import/export data.  This survey is being authored by the survey manager but the developers are 
still required to accommodate workflow functionality that has not been released in the authoring 
tool.  It is expected that only the basic element specific edits will be included in this survey.  The 
fourth survey to be implemented is a monthly survey of electric sales and revenues that currently 
are collected via a web form but is b
b
are not part of the survey staff.  A large number of other survey forms are targeted to be authored 
in 2010 but are not expected to be fielded until 2011.  
 
19. As each survey has been authored, new requirements for ISMS have emerged.  Some of 
these requirements were captured in the original functionality requirements document, but others 
have arisen as the opportunities in fielding a survey through internet collection are discovered.   A 
Change Control Board (CCB) has now been chartered to ensure that a structured process is used 
to consider proposed changes, ensure no adverse impact in operations, and incorporate agreed 
upon changes into a specified release of the system. 
 
IV.  CONCLUSION AND SUMMARY 
 
20. The development of ISMS and the deployment of ISMS have progressed far.  The task 
has been larger than most had foreseen.  The complexity of developing an internet data collection 
system with an authoring tool is rooted in the newly evolved roles and responsibilities of data 
collection, authors, and respondents.  The complexity of that task as an enterprise-wide system is 
also rooted in the difficulty of standardizing and changing collection methodologies and survey 
designs across surveys.  As EIA learns to think differently about its surveys and how to use a tool 
in which authors take on the role of forms’ designers, edit developers, work flow planners and 
syntax translators, it is expected that the pace for d
M
other surveys to the common system.  
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