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Terminology
CAI – Computer assisted interviewing
CTT – CAI (computer assisted interviewing) Testing Tool
MQDS – Michigan Questionnaire Documentation System
SurveyTrak or ST – SRO’s proprietary sample management system
Preload - data that is taken from another source and loaded into the current application.  For instance, sample address information is “pre-loaded” into a screening instrument.  Respondent name, address, birthdate, social security number and other descriptives might be “pre-loaded” from a prior interview into the current survey instrument.
Scenario – an imaginary sample person or unit with particular demographic and other characteristics, which are chosen specifically because they trigger the use of certain parts or sections of a questionnaire or other data collection instrument.  
SMS – Sample management system, used in the Survey Services Laboratory with telephone studies
SSL – Survey Services Laboratory
Q x Q’s – question by question objectives.  These are definitions, or explanations of the goals of a particular question, developed to assist the interviewer with administering a question.

Introduction and Purpose
The primary goal of this document is to provide guidelines for the development of a plan for testing computer-assisted interviewing (CAI) survey instruments as well as systems for data collection and sample management. The success of any testing plan requires that the project team address a large number of issues at all stages of CAI and related systems development, in relation to their particular study’s needs and available resources.  In order to accomplish the project team’s goals, it is highly recommended that the project team lay out a written, comprehensive plan for testing data collection and sample management instruments as part of an overall project management plan.  
This document provides information on types of testing, discusses various tools for testing, and provides broad guidelines for the development and implementation of a comprehensive CAI systems testing plan.

Testing Defined
Very simply, testing is the process by which the project team and/or project team leader verifies that the CAI applications function appropriately and will produce the data required, in the format required, to meet the needs of the research project.  The goal of testing is to communicate all known issues to the research/project team and ensure that all issues are addressed in an appropriate manner before production.  Failure to test adequately may lead to production delays, interviewer frustration with instruments that do not function properly, or collection of imperfect or incomplete data that fails to meet the needs of the research project.  The project investigator or project sponsor may require that SRO retake interviews, leading to cost overruns for the project or for SRO.  Testing is therefore an essential step leading to a successful project implementation.
Testing as a process does not stand alone, and does not occur at only one stage in CAI development.  Project teams should address testing as early as the initial stages of question and questionnaire development, and possibly as late as the period following training and prior to actual production.  In other words, applications need to be tested throughout their life cycle in an iterative process.  Every new version, module, addition, or enhancement needs to go through a comprehensive testing routine.  Careful attention to testing at any stage facilitates and makes the testing at later stages more efficient.
Depending upon the complexity of the instrument, and whether or not new technologies, techniques or screen designs are proposed, testing may occur as early as initial questionnaire development and design.  Laboratory and usability testing may be used not only to evaluate the questions, but also to evaluate the screen design or improve the process of question-asking and recording data.  CAI testing is employed prior to pretests to ensure the functioning of the questionnaire and related data collection systems and prior to subsequent pretests and production.  Testing is used whenever the survey questionnaires or systems are revised to ensure that the logic and flow of the questionnaire still work properly.  Testing should also be conducted when survey software is upgraded or revised.  

There are no hard and fast rules about how much testing is sufficient.  In general, the team needs to conduct enough testing to ensure that the survey instruments work as planned.  The length and complexity of the instrument will largely determine how much testing is required.  

Types of Testing
Laboratory Testing
Laboratory testing of components of survey instruments, questions or other new processes or devices may be employed at the early stages of questionnaire design.  Laboratory testing should be carried out by trained facilitators.  Facilitators can use a variety of techniques to understand question responses, the response process, or the ability of interviewers and respondents to effectively use new technology such as laptops, notebooks, hand held devices, etc.  Techniques such as “thinkalouds,” “walk throughs,” or usability testing techniques can be used to understand how the respondents or interviewers interact with the questions or technology.
CAI Programmer Testing  

CAI programmers, aided by research assistants, typically provide the first-level testing of the applications they develop.  In addition to checking to see that they have met the basic project specifications (to the best of their understanding), they ensure that the Blaise instrument prepares or compiles without errors, and that the general skip patterns, range checks, and consistency checks function as specified in the design.  Once they are reasonably sure that all problems that would stop the application from running are corrected, it is released for team testing.

Project Team Testing 

The next level of testing is done by a team of testers.  Teams can include project staff, research assistants, survey managers, and senior interviewers and supervisors who are experienced application testers, as well as staff from the Interviewer Help Desk.  This team reviews Blaise or other programming specifications, and develops test scenarios that focus on all of the critical paths in the application and any links to related programs (see Appendix E).  This team also reviews the data created by the testing process (test reports, test data cases, audit trail files, tester comments, and so on).  

Initial testing is usually conducted on the SRC network, although some testers may require laptops.  Once this round of testing is complete, the application and related programs are transferred to the production platform--the actual machine and operating system upon which the program will run.  For a decentralized study, this requires testing on laptops with SurveyTrak.  For centralized projects conducted in the Survey Services Lab (SSL), it requires SSL machines set up with the appropriate icons and Blaise’s Sample Management System (SMS).  Testing should move to the production platform after the first round of testing and well in advance of any scheduled pretest.  Once on the production platform, testing includes testing of all menu systems, sample control systems, and any ancillary programs (on-line help, calls to external programs, preload data, audit trail data, etc.)  It should also include review of any supervisory reports that will be used during production.

Types of Team Level Testing 
At the team testing level, two types of testing are performed: 1) CAI instrument review and 2) hands-on testing.  Experience has shown that each type of testing reveals very different types of problems.

1) CAI Instrument Review.  The CAI instrument review involves proofing text, variable specifications, code frames, skip patterns, consistency checks, and internal specification documentation to ensure that they exactly match the specifications. There are three major types of specification review required to check the accuracy and completeness of a CAI survey instrument: text, format, design, and comments; variables and codes; and skip patterns.  Specification reviewers are given access to complete project design specifications, programming specifications, and a hard-copy questionnaire as references for all types of review.  Testers may also use the Michigan Questionnaire Documentation System (MQDS) to produce easy-to-review documentation on the program.

2) Hands-on Testing.  Hands-on testing is generally scenario-based and tests special functions, design features, and all critical paths against project specifications and scenario documentation.  Scenarios are developed that will trigger all parts of the questionnaire and related applications to ensure proper functioning.  Scenario-based testing uses the actual CAI instrument, paired with the CTT.  Scenario-based testing at later stages will also incorporate use of the sample management and other related systems. 
Tools for Testing
There are several tools that facilitate the testing process for CAI instruments.  Tools that may be used are:
CTT – The CAI Testing Tool 
The CTT is a fully-automated tool used to maintain a bug log for Blaise applications.  This is a program that “follows” the tester while the tester is running through a Blaise application.  The CTT keeps a keystroke log, can capture a screen shot, and automates the bug log and bug log item prioritization.  The CTT must be set up in advance with a programmer.  Pre-loads (scenario information) can be specified so that testers can fully test all aspects of the Blaise programs.  An example of output from CTT is shown in Appendix A.  
The Michigan Questionnaire Documentation System (MQDS).  
MQDS is a utility developed to work with Blaise interviewing programs.  MQDS allows you to easily print and review Blaise specifications and codebooks.  

Bug Log 
While the CTT automates the maintenance of a bug log for Blaise programs, a bug log must still be kept for SurveyTrak and other survey component testing.  The testing coordinator compiles and maintains the bug log by gathering comments and problems from program testers.  The bug log is simply a descriptive list of all problems found with a program. Testers must be sure to describe the problem accurately and in as much detail as possible, describing clearly all the steps that were taken prior to finding the problem. The Coordinator reviews items on the bug log, prioritizes the items from highest to lowest (or in some cases “do not fix”).  Programmers record (in the bug log) the date the problem was fixed, and who programmed the fix.  The Coordinator must re-test (or assign testers to test) the problem area to ensure that the problem does not recur.  An example of a bug log is shown in Appendix B.
CAI Instrument Review Checklist  
A CAI Review Checklist is a table that the Testing Coordinator and testers can use to review the accuracy and completeness of the Blaise specifications for a survey instrument.  The Checklist is simply a table of items that can be used by reviewers/testers to ensure that they have covered all aspects of specifications for the instrument.  The table can be elaborated to cover more detailed specifications if desired.  For example, the “Check preloaded data specifications” could be elaborated to include a list of items included in a preload, such as name, address, birthdate, SSN, prior financial information, and so on.  The Checklist also includes recommendations regarding the level of skill that a tester would need to be able to successfully test each item.  An example of a CAI Instrument Review Checklist is shown in Appendix C.  
The CAI Testing Plan: A Component of the Project Management Plan

While requirements and procedures for the testing of CAI instruments and systems will vary across projects, every project greatly benefits from the development of a written CAI testing plan.  Projects need to test CAI instruments and related systems in a controlled and systematic manner to ensure that every aspect of the instruments are tested and verified to function properly.  Testing reduces the risk of programming errors which might delay data collection, produce incomplete or incorrect data, or require that SRO retake interviews during data collection.  Each project needs to have a detailed testing plan and time for testing activities built into the project schedule. Thus, the CAI testing plan becomes an essential part of the project management plan for the project. 
A CAI testing plan includes consideration of the developmental needs of the project, the personnel needed for testing, the budget for testing, the schedule for testing and development, and the implementation of testing.  The project manager and CAI testing coordinator develop the testing plan as part of the project management plan.  The first step in constructing a testing plan is to identify a person responsible for coordinating the testing process – the testing coordinator.   
Select A CAI Testing Coordinator
The success of a testing plan rests largely on how well the testing process is managed.  Project teams should identify a person or persons who will be responsible for developing the project testing plan and managing all aspects of testing during the CAI development process.  The following outline summarizes key responsibilities and skills required of the CAI testing coordinator. 

Responsibilities:
· Understand the goals of the project and of the instrument being designed

· Conduct research (discussion with other survey specialists, other team members; review of other project testing plans) to produce a comprehensive test plan for the project 

· Verify that the CAI instrument meets both SRC CAI guidelines and project CAI instrument specifications (programming logic, interface, data output and documentation)

· Verify that sample management systems meet project system specifications

· Provide a single point of contact for project staff, testers, and programmers

· Maintain regular communication with all staff involved in CAI instrument and systems design and testing

· Document problems identified in testing, and all subsequent revisions

· Assign priorities to requested changes, obtaining as necessary estimates of programming and other time required before deciding that any significant change must be made

· Enforce project testing schedule, while monitoring project testing budget

Skills
· Familiarity with CAI instrument design and ability to answer basic questions for programmers 

(
Ability to review basic Blaise specifications, such as question labels, text fills, skip instructions, interviewer instructions, etc.

(
Understanding of Blaise instrument guidelines, and project design requirements  

(
Ability to estimate the effort required to implement and test changes

(
Ability to define the role and skill level of each tester (programmer, project staff and data processing staff, and interviewers), the procedures for testing, methods and tools for testing, and mechanisms for documenting problems and solutions

To summarize, the testing coordinator is responsible for the development and documentation and implementation of the testing plan.  These responsibilities and skills require that the testing coordinator have knowledge about project needs, survey methodology and instrument design, and basic Blaise programming, good communication skills, good management skills, and--as with all project management tasks--patience, flexibility and a good sense of humor!
Evaluate the Budget

Only rarely will testing be budgeted as an explicit line item in survey budgets.  The testing coordinator, in conjunction with the lead project manager, must evaluate the budget to see what resources can be allocated for testing.  Generally the budget for testing is expressed in labor hours.  Labor hours for testing need to be allocated from the overall amount of labor hours that are available for Questionnaire Development, and Management (and perhaps Recruitment and Training) tasks on the survey.  In other words, the labor budgets for Questionnaire Development and Management are decreased by the amount needed for testing.  
There usually must be some give and take between the testing coordinator and the project manager in terms of allocating hours for testing.  The Project Manager will need to decide how many hours of key personnel (project managers, project assistants, Team Leaders, Field Supervisors and others) the testing coordinator may use.  It is in the best interest of the project (and the project manager!) to ensure that the programs are sufficiently tested.  However the testing coordinator will need to carefully think about how many hours are needed for each person to carefully test their assigned sections of the instruments, in order to use the project resources efficiently.  As already stated, there are no hard and fast rules about how much testing is sufficient.  The amount of testing required usually depends upon the complexity and length of the instruments. 
Labor hours in the testing budget should include time for preparation and setup of the testing equipment. 

Select Testing Team Members
Different types of testing require varying levels of technical skills.  The Testing Coordinator will need to identify personnel with differing levels of skills for the testing team, coordinating the skill levels of the persons available with various testing needs.  Each skill level is needed in order to focus on different areas of the programs and program functioning.  

If laboratory testing is needed, the Coordinator will need to identify specially trained focus group facilitators or staff trained in cognitive or in-depth interviewing.  For testing outside of the laboratory, the following table suggests that testers with three levels of skills be identified: 
	Tester Level
	Skills Required

	Level I
	· Basic understanding of Blaise interviewing mode functions and key assignments

· General interviewer and study specific training

	Level II
	· Ability to read basic specifications and programming code
· Basic understanding of the project instrument design specifications and Blaise implementation of them


	Level III
	· Ability to read complex Blaise specifications and programming code

· Comprehensive understanding of the project instrument design specifications and Blaise implementation of them

· Ability to review data structures, use SAS or SPSS to evaluate data coming out of the Blaise program


At the lowest skill level, testers focus on typos, general interviewing issues, and scenario testing.  At the highest skill level of testing, testers focus on skips, logic, and testing instrument to specifications, or evaluating the data coming out of the program according to the data needs of the project.  

Depending upon the size and complexity of the application, one person (the survey manager) may fill all of these roles, including that of the testing coordinator.  In larger projects, testing teams may be quite large, with each team member responsible for just one specific section of the questionnaire.  

Ideally, and if they are available, the testing coordinator would include field supervisors, team leaders and/or interviewers as testers.  It is also highly recommended that the researchers and the analysts that will ultimately use the data participate in the testing.  This gives the researchers and analysts a feel for the functioning of the program and allows them to observe how the questions will be asked. It also allows the researchers to view the format of data that will ultimately be collected.
Schedule Testing and Development
The projects technical systems schedule plays an instrumental part in managing the project’s readiness for production.  On large-scale studies, the creation of its technical systems can often function as schedule drivers throughout the pre-production phase.  It is for this reason that it is extremely important that adequate time for testing is built into the project schedule, and equally important that testing time and resources are not sacrificed when schedules are revised. 
The length of each testing cycle depends greatly on the length and complexity of the instrument being tested.  The person creating the project testing schedule will have to rely on his/her understanding of the current instrument and/or systems or similar instruments to gauge how much time to allow for testing.  Working backwards from key project milestones such as pretests, production, and/or laptop loading dates often allows one to begin to create the testing schedule.  The testing schedule should also be intertwined with developmental activities of the systems for a given project.  This is to say that the creation of the schedule should assume that testing and development are happening concurrently.   

Application testing is the equivalent of proofing and reviewing paper instruments, but the implications for flaws in the process are much greater for CAI instruments.  Testing is an iterative process--test to identify problems, fix problems, and then test again.  As the errors are identified and eliminated, the testing cycles should become shorter.  

The creation of the testing schedule is an interactive and iterative process where a draft is created and given to all parties involved to review and agree on the proposed dates.  A sample of a draft-testing schedule for a generic project (Project A) CAI instrument is presented below in Fig. 1.  This draft proposes 7 testing rounds where the first two consist of “module” testing—this is testing at the section level—and the remaining five consist of “concatenated” testing which puts all of the sections or modules of the instrument together to function as an integrated application.


Fig. 2  Draft Testing Schedule for Project A
Once all parties have had the chance to review the draft schedule, make comments, and reach an agreement regarding deliverable dates in the schedule, a final testing schedule and developmental schedule is created.  The testing and developmental schedule used for the CAI instrument in the pre-production phase of Project B is shown in Fig. 2.  The CAI instrument has two different Blaise applications, one for Male Respondents represented with a shaded gray background and one for Female Respondents represented with white backgrounds.  This schedule was written to maximize the time for development of the instrument--it allows testing and programming to happen simultaneously.  Therefore, while the programmers would   be working on the next version of the male instrument the Female instrument would be in a testing cycle.  
	 SEQ CHAPTER \h \r 1CAI Instrument Development for Project B Schedule
 SEQ CHAPTER \h \r 1

	Male Draft specifications
	July 13th, 2001
	Concatenated Testing begins of Male, Release 2
	October 15th, 2001

	Programmers Walk-through – Male
	July 18th, 2001
	Comments to Female, Release 1 received by ISR
	October 22nd, 2001

	Finalize Male specifications
	July 22nd, 2001
	Delivery of Male, Release 2 to PI
	October 23rd, 2001

	Coding begins for Male, Release 1
	July 23rd, 2001
	PI  testing of Male, Release 2
	October 23rd - November 5th, 2001

	Female Draft specifications
	July 26th, 2001
	Coding begins for Female, Release 2
	October 24th, 2001

	PI Walk through for Female
	July 31st, 2001
	Fix testing begins for Female, Release 2
	October 30th, 2001

	Revise Female specifications
	August 1st, 2001
	Concatenated Testing begins for Female, Release 2
	November 5th, 2001

	Programmers Walk-through Female
	August 7th, 2001
	Comments to Male, Release 2 received by ISR
	November 6th, 2001

	Finalize Female specifications
	August 15th, 2001
	Coding begins Male, 3
	November 8th, 2001

	Coding begins for Female, Release 1
	August 20th, 2001
	Delivery of Female Release 2 to  PI
	November 9th, 2001

	Concatenated Testing begins for Male, Release 1
	August 27th, 2001
	PI testing of Female, Release 2
	November 9th - 16th, 2001

	Item-Specific Testing begins of Female, Release 1
	September 7th, 2001
	Fix testing begins of Male 3,
	November 12th, 2001

	Delivery of Male, Release 1 to PI PIUfunder NCHS
	September 10th, 2001
	Concatenated Testing begins of Male, 3
	November 13th, 2001

	PI testing of Male, Release 1
	September 11th - 21st, 2001
	Delivery of Male, Release 3 to  PI
	November 19th, 2001

	Concatenated Testing begins for Female Release 1
	September 18th, 2001
	PI testing of Male, Release 3
	November 19th - 23rd, 2001

	Comments to Male, Release 1 received by ISR
	September 24th, 2001
	Comments to Female, Release 2 received by ISR
	November 19th, 2001

	Delivery of Female, Release 1 to PI PIPIunder
	September 28th, 2001
	Comments to Male, Release 3 received by ISR
	November 23rd, 2001

	Coding begins of Male, Release 2
	September 28th, 2001
	Female Instrument Final
	November 21st, 2001

	PI testing for Female, Release 1
	September 28th -October 19th, 2001
	Male Instrument Final
	November 30th, 2001

	Fix testing begins of Male, Release 2
	October 8th, 2001
	


Fig. 2  Testing Schedule for Project B
Construct a Testing Plan

As a reminder, a testing plan is the written document (a component of the project management plan) that outlines the process for systematically checking every aspect of the CAI interviewing, sample management and related programs to ensure that they function as specified, and as needed to produce the data that will fulfill the goals of the research team within the projects’ time and budget constraints.  The testing plan includes not only the process, but the schedule and staffing for the process.  Testing plans consider all of the phases of questionnaire and data collection systems development, along with the requirements and special features and needs of the project.  Testing plans can make use of a variety of tools and techniques to achieve the goal of verifying that the programs function properly.
Evaluate the Needs of the Project
The first step in constructing a testing plan is to consider what is needed at each stage of questionnaire and CAI development.  For instance, do the investigators want to use new technologies or a different screen design for data collection?  Are certain questions challenging to respondents or interviewers because of the way questions must be asked or data must be recorded?  If so, laboratory testing may be needed to determine the best way to proceed, and should be integrated into the testing plan and project schedule.   
In addition to special needs, the testing coordinator may want to plan for new versions of the program to be released at different times.  For example, some small errors and typos are usually discovered during training.  The testing coordinator may want to plan to release a “Training version” of the program, and then release a “Production version” immediately after training.  Programming effort and testing will be needed prior to any such release.  

Different language versions of the program may be released at different times.  In this case, bilingual testers will be needed to review the new language version of the program. 
The testing coordinator may need to consider special equipment.  If the production platform is different from SRO standard laptop or SSL computers, the Coordinator will want to make sure that sufficient numbers of the type of equipment needed will be available for testing.
The testing coordinator will also need to consider all of the component parts of the survey systems.  Testing should be done on all of the parts of the system, including sample management systems, survey instrument, observations, household listings, calls to external programs, production management systems (e.g., WebTrak and Dynamic Production Management reports), logging/receipt control systems,  verification systems, coding systems, and data entry systems.  Testing for all components should be included in the testing plan.
Create a Draft Template Using the Schedule

The testing schedule can be used  as a template for creating a testing plan.  The testing plan should break the process into manageable pieces using key milestones, such as releases or deliverables that are shown on the schedule.  To further elaborate on each testing cycle, set programming and testing goals for each cycle and assess testing resources and availability. An example of a testing plan is shown in Appendix D.  While the plan is specific to a particular project, it serves as a detailed review of the steps all studies would have to complete during the testing process.  

Determine Which Mechanisms to Use for Recording Problems
The testing coordinator should ensure that CTT is set up for use with the project’s Blaise programs.  The testing coordinator should also develop a bug log or problem sheet for use with SurveyTrak or other instruments.  The bug log should be placed in a location on the network where testers can access it to record problems, and programmers can access it to record notes, responses and dates of fixes.  The testing coordinator can either maintain the bug log, or identify one person that will perform intake on the problems and programming fixes and then update the bug log.  Remember that testing should be scheduled after every set of programming fixes.  It is essential to retest applications after every programming adjustment. 
Develop project-specific testing scenarios
A scenario represents an imaginary sample person or unit with particular demographic and other characteristics that are chosen specifically because they trigger the use of certain parts or sections of a questionnaire or other data collection instrument.  The Coordinator, a team member or the team working together can develop a set of scenarios that will ensure that all of the branches, skip patterns and sections in the questionnaire will be tested.  Several, or many scenarios may be needed to accomplish this goal.  Scenarios may be re-used at each stage of testing.  For multi-wave studies, it is often desirable to use household, family, and/or person-level preload data from previous waves, selecting cases which fit best the scenarios developed.  An example of project-specific scenarios is shown in Appendix E.

Develop a list of items to check at each phase or round of testing
It is helpful to have a checklist of features, specifications, data outputs or other items to run through at each stage of testing.  A thorough checklist will help to ensure that no details are missed during testing and review.   An example of a CAI  Checklist is shown in Appendix C.  Other items that may be included on the checklist are:  data output (randomly generated and/or tester-generated), preloads, calls to other programs, calculated indices or variables, or other special features of the CAI program.  
Draft testing memos  

A key responsibility of the testing coordinator is to communicate the goal and scope of each round of testing, and to communicate specific assignments to testers.  This is done through a “memo to testers.”  Appendix F contains an example of a scope memo. Articulating the scope of each testing round is a key component of good testing.  This ensures the testers understand what is and is not part of each testing round.  For example, assume the instrument has a section or a previously reported problem that has not been corrected for the present testing round.  Testers need to know all this information so they do not spend extra time testing the areas of the application that have known bugs or problems.  

Testing Plan Implementation
The testing coordinator is responsible for the implementation and monitoring of the testing plan.  The Coordinator stays in touch with the programmers to know when the programmer testing has concluded and when the programs are ready to release to testers.  The testing coordinator ensures that all necessary equipment is set up and loaded with the appropriate icons and software and ensures that the equipment is distributed to the testers.  The testing coordinator is also responsible for duplicating and distributing any supporting materials that testers may need, such as hard copy questionnaires, MQDS-generated questionnaires, specifications, function key assignments, previous wave codebooks, scenario information, checklists, etc.
The testing coordinator writes the “memo to testers” that communicates the goals and scope of the testing round.  The testing coordinator ensures that the CAI instrument review is scheduled for each round, as well as scenario-based testing.  In the testing memo, the testing coordinator assigns sections/areas of the instruments to specific testers and communicates expectations about the number of labor hours that will be needed for testing each component or section of the survey instruments.

When Blaise testing is complete, the Coordinator reviews all comments and problems found in CTT with the Project Manager.  With input from the Project Manager, the Coordinator is responsible for re-assigning priorities to the problems found, and then communicating those priorities to the programmers.   
For other instruments, the Coordinator collects all comments from testers and ensures that problems are entered into the bug log.  After review with the Project Manager, the Coordinator then assigns priorities to the items in the bug log, and transmits that information to the programmers.
Finally, the Coordinator documents all revisions to programs, using either CTT or the bug log.  The Coordinator then sets up another round of testing, ensuring that newly programmed fixes are included for testing.  
Summary
Testing is the controlled and systematic process through which the project team verifies that data collection programs work according to specifications and the needs of the project.  Testing data collection programs is necessary to avoid production and/or data problems which may result in cost overruns.  

Testing is an iterative process, and must be integrated into the project schedule.  All aspects of the data collection programs should be tested, from the sample management systems, the data collection program, coding and data entry programs, reporting programs, to the data out programs and procedures.  The testing coordinator plays a key role in identifying project needs, developing the testing plan, identifying testers, producing a testing schedule, and implementing the testing plan to ensure that program errors are fixed and retested.  The testing coordinator works with the Project Manager to identify resources for testing, and place priorities on program fixes.  
The testing plan is a written document that considers the personnel needed for testing, the budget for testing, the schedule for testing, and goals and objectives of each step or phase of testing.  Testing plans serve to reduce the risk and cost of unanticipated programming errors and ensure that the data collection goals of the project are met.  Thus, the testing plan becomes a critical part of the project management plan for any data collection project.  

Appendices

Appendix A:  Output from CTT
Project ID
Field Name
Block Name
ProblemType
Priority
Status
Assigned
Tested/by
March 19, 2007
Not Fixed
Study: GIT
ProblemID
Meta Date
Created
GIT Setup Demo
GIT.LivAddrPd
GIT
Consistency Check
High
New
I was able to enter a value for having lived in a house which is greater than my age --- my age is 25 or 26, but I entered that I lived in the house 30 years
barbward-1208-N
10/11/2006  10:04:00AM
01/31/2007   2:30:28PM
GIT Setup Demo
GIT.NbrChldrn
GIT
Consistency Check
High
New
I was able to enter that I had 20 children, but I'm only 25 years old.  This seems highly unlikely---unless you assume numerous multiple births from an early age
barbward-1210-N
10/11/2006  10:04:00AM
01/31/2007   2:32:49PM
GinaDemo
GITBLOCK.Intro
GITBLOCK
Code List
Medium
New
Welcome to the CAI Testing Tool
genisep-1257-N
02/21/2007   9:16:00AM
02/21/2007  12:46:50PM
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Project ID
Field Name
Block Name
ProblemType
Priority
Status
Assigned
Tested/by
Survey Research Center
University of Michigan
March 19, 2007
Page 2 of 8
Not Fixed
Study: GIT
ProblemID
Meta Date
Created
GIT Setup Demo
GIT.HHL.HHL[1].Sex
GIT
Code List
Medium
New
Need to see options listed on screen
genisep-1258-N
10/11/2006  10:04:00AM
02/22/2007   9:35:51AM
GIT Setup Demo
GIT.HHL.HHL[1].Sex
GIT
Code List
Medium
New
Spelling
genisep-1259-N
10/11/2006  10:04:00AM
02/22/2007   9:58:26AM
GIT Setup Demo
GIT.Mode
GIT
Code List
Medium
New
Web should also be listed here.
shondak-1262-N
10/11/2006  10:04:00AM
02/22/2007   5:16:03PM
	
	Appendix B:  Example Bug Log
Open Bug/Enhancements

	Date 
	Problem #
	   Who
   Entered
	Program/Option
	Problem Description

	
	05/23/2006
	
	26
	
	Genise
	
	ST - Call Wizard
	Delete call record with incomplete wizard action 

	
	When you delete a call record that has incomplete for Wizard Action and Contact Obs 
Summary Status on the Sample tab, the Wizard action column is not cleared like the 
Contact Obs Summary Status is.
Steps to reproduce:
1. Enter Call Record with contact result code - 4002
2. Press Next and complete the Housing Unit Obs and press Next.
3. Enter the Contact Obs enter nothing and exit.
4. Press Finish
5. Go back into Call Wizard and delete the call record and press Finish
6. Sample Tab Wizard Action will be incomplete and Contact Obs Summary Status is 
blank.
Note: You can remove the incomplete by entering another call record and completing all
the obs.

	
	06/28/2006
	
	35
	
	Deb
	
	ST - Call Wizard
	In call wizard, if you have more than one call record, then go in and complete a screener 

	
	as normal. Once you're back at call wizard, if you hit next instead of insert and then 
close out, when you go back in and hit insert 1001 doesn't come up. You can manually 
insert it and hit next to do the contact obs, but the question asking if you want to do main
interview does not come up. The line does spawn to main. Is this OK or not?

	
	08/15/2006
	
	37
	
	Tricia
	
	Interview
	In interview at question S19e, question states How close are you to ? There appears to 

	
	be a variable missing.

	
	08/15/2006
	
	38
	
	Tricia
	
	Interview
	In interview at question Caregiv1Ra the question reads "Does share the same race as 

	
	you?"; there is a name or relationship missing.

	
	08/15/2006
	
	39
	
	Tricia
	
	Interview
	In interview, question UniqueNee reads "Do you have any unique needs because you are

	
	a lesbian? (Often, Sometimes, rarely or never)"

	
	but answers given are only Yes or No.

	
	08/24/2006
	
	48
	
	Genise
	
	Problem Management

	
	Need add the following fields to the bottom of the screen: Number times tested, 
ProblemRefID, vProbRefUserID, vProbRefLocation..

	
	08/24/2006
	
	49
	
	Genise
	
	Problem Management

	
	Both the Lower and upper portion of the screen displays the "1" for Problem Origin. 
Should display the word "tester". Lower portion fixed but upper portion still 
shows the code. JKB 9/28/06


Appendix C:  CAI Instrument Review

	CAI Instrument Review:



	Review Task
	Skill Level
	Supplementary Documentation

	(
Check question text
Proof all basic screen text.  
	I
	MQDS output, P&P questionnaires

	(
Check screen design and format consistency
Confirm that questions and/or screens are consistently identified, all text to be read is black, all instructions to interviewers are in blue, and all probes are consistently specified.
	I
	Blaise Screen Design Guidelines, MQDS output, P&P questionnaire

	(
Proof and check online QbyQs 
Check QxQ text..    Look at each Blaise screen to see if the QxQ indicator is there, check to make sure that the correct QxQ appears when F1 is pressed.
	I
	Online QbyQ file, P&P questionnaire, Blaise specifications document 

	(
Check interviewer instructions
Check consistency of instructions to the interviewer.  Ensure that all instructions are in blue, and that icons appear on the Blaise screen.  
	I
	Blaise Screen Design Guidelines, P&P Questionnaire, Blaise specifications

	(
Check accuracy of  calculated variables in data files
	III
	

	· Check Field Tags and code labels
Proof Field Names, Tags, and Descriptions, and code label text, checking for consistency with SAS standards.  Make sure all questions have appropriate output widths.  Check cross reference and external question reports to make sure there are no questions incorrectly referenced as result of changes to specifications.
	I
	P&P Questionnaire, Blaise specifications

	(
Check handling of DKs and Rfs for all variables.
Make sure all variables have appropriate codes for DK and RF.
	II
	Blaise Specifications

	· Review all text “fill questions.”  
Make sure text is filling properly
	I
	Blaise specifications, P&P questionnaire


	CAI Instrument Review

	Review Task
	Skill Level
	Supplementary Documentation

	(
Check Field Tags and code labels
Proof Field Names, Tags, and Descriptions, and code label text, checking for consistency with SAS standards.  Make sure all questions have appropriate output widths.  Check cross reference and external question reports to make sure there are no questions incorrectly referenced as result of changes to specifications.
	I
	Blaise specifications, MQDS output

	(
Check handling of DKs and Refs for all variables.
Make sure all variables have appropriate codes for DK and RF.
	III
	Blaise specifications, MQDS output, data output file

	(
Check preloaded data specifications
Review preload data specifications. Ensure that preloads are working and filled appropriately into Blaise 
	III
	Blaise Preload specifications

Control file specifications



	(
Check basic skips, DK, RF

Check all basic skip instructions and confirm that if there is no skip instruction, the next question in sequence is always appropriate.
	I
	Blaise Specs



	(
Check section level skip specifications
Check all section level skip specifications, including all “skip to next section” specifications, and complex skips which involve conditional skips into other modules or sections.
	II
	Blaise Specs, MQDS output, P&P questionnaire

	(
Check repeated question specifications
Check all specifications involving repeated Blaise questions, checking for appropriate specification of question range, entry to and exit from the series of questions.
	II
	Blaise Specifications, MQDS output, P&P questionnaire


Appendix D:  Example Testing Plan
Testing Plan for PROJECT C 

The following document outlines the guidelines for testing the PROJECT C questionnaire application. The PROJECT C project will be conducting interviews with respondents who are 18 years old, living the United States and who are of Latino and Asian ethnic and racial subgroups, in addition to a white control sample. Programming will be done using Blaise for Windows version 4.5. The production interviewing mode is CAPI. We will be using SurveyTrak as the case management system. 

All testing phases will be organized by the testing coordinator at. The role of the testing coordinator is:

· to develop the plan and schedule for testing;

· provide comprehensive documentation to the testers;

· provide ongoing support to testers;

· ensure that the testing phases are completed on time;

· ensure that testing output meets the specified requirements; 

· to identify and arbitrate conflicting tester feedback;

· to compile and summarize the testing information for delivery to SRO programmers; and 

· to ensure that all of the testing feedback is incorporated into the final CAPI application.

The focus of the initial testing phases will be on identifying and correcting major logic errors in the application. We anticipate that the major revisions will happen during this phase of testing and that subsequent testing will focus on ensuring the correctness of foreign language translations and more cosmetic aspects of the application. Because the ultimate goal is to field the study using laptop computers, the majority of testing will be conducted this platform. 

This document outlines the five phases of testing. The first phase is the initial programmer testing conducted by SRO programmer and the testing coordinator. The second phase will be carried out by the client and survey management staff to test the English version of each module. The third phase of testing will be carried out by ISR interviewers, survey management and the client on the Spanish version of the instrument. The fourth phase will be conducted by SRO programmers, survey management staff and interviewers testing the Asian versions of the instrument.

Phase 1: Programmer Testing – English Version

Parties Responsible: 
SRO Programmers and testing coordinator

Dates: 
9/2-9/17 for the first module and ongoing for the subsequent modules

Overview: 
SRO programmers will conduct testing of each module as it is completed to ensure that the general skip patterns, range checks, and consistency checks (within the module) function correctly as specified in the paper and pencil version.  

Requirements/Output:
Blaise modules delivered to the SRO testing coordinator that conform to the DST Blaise recommendations regarding screen layout. Each module will be free from gross errors that prevent the application from running.

Phase 2: SRO Programmer/ Survey Management/Client Testing – English Version

Parties Responsible: 
SRO programmers; SRO testing coordinator; Survey management, clients

Dates: 
Begins 9/18/01 for the tests prior to pretest 1.

Overview: 
Once SRO programmers have completed Phase 1 testing on each completed module, they will deliver a concatenated instrument to the testing coordinator. The testing coordinator will create disks, instructions and assignments for the in-house staff  and update the eroom with the new versions for the clients to pick up . Laptop testing will be conducted by the  survey managers. 

During Phase 2, testers will enter comments in each module using CTT.  A tester will be able to open the testing comment box by pressing a function key. When the function key is pressed, a number of variables will be automatically captured including: case number, question number, date, tester name, application version number, data entered at the question. The tester can enter their comments and indicate the type of problem and the severity of the error thus enabling the testing coordinator to organize and prioritize programming fixes. At the end of each round (typically 3-4 days in length), the testing coordinator will review and compile the testing remarks and deliver a report to the programmers for corrections. 

The comments and other information will be reviewed and modified by the testing coordinator to ensure the validity of the testing comments and to remove duplicate problems. She will transmit the database to the client  via e-mail. Once all the changes have been made and the modules is checked again for gross errors, the SRO programmers will send the revised instrument to the testing coordinator for additional rounds of testing.  

Requirements/Output: 
Comprehensive testing database to guide programming changes. Revised modules that incorporate testing feedback. 

Phase 3: Testing – Spanish Version- full application

Parties Responsible: 
SRO testing coordinator; survey management, clients; ISR interviewer testers; SRO programmers

Dates: 
10/25/01 –10/30/01 

Overview: 
The purpose of Phase 3 testing to verify that the translation of the Spanish text is correct and appropriate.  Testers will use CTT to enter testing comments. The testing coordinator will provide detailed instructions and support for this process. The testing point person at the survey firm will transmit the testing databases to the testing coordinator via e-mail. All testing comments will be communicated in English. The testing coordinator will review the testing comments and transmit the compiled testing database to SRO programmers to guide them through the revisions.


The goal of Phase 3 testing is to verify the translation however, if issues programming errors are found, those should also be entered into the client’s testing database.

Requirements/Output: 
Comprehensive testing database to guide programming changes. Revised modules that incorporate testing feedback.  Final Spanish pretest 2 instrument.

Phase 4: Testing – Asian Versions- full application

Parties Responsible: 
SRO testing coordinator; survey management, clients; ISR interviewer testers; SRO programmers

Dates: 
Chinese testing 11/19/01-11/27/01


Vietnamese testing 12/17/01- 12/21/01


Tagalog testing 1/21/02 –1/24/02 

Overview: 

The purpose of Phase 4 testing to verify that the translation of the Asian text is correct and appropriate.  Testers will use CTT to enter testing comments. The testing coordinator will provide detailed instructions and support for this process. The testing point person at the survey firm will transmit the testing databases to the testing coordinator via e-mail. All testing comments will be communicated in English. The testing coordinator will review the testing comments and transmit the compiled testing database to SRO programmers to guide them through the revisions.


The goal of Phase 4 testing is to verify the translation however, if issues programming errors are found, those should also be entered into the client’s testing database.

Requirements/Output: 
Comprehensive testing database to guide programming changes. Revised modules that incorporate testing feedback. Final Asian pretest 2 instrument.

Appendix E:  CAI Hands-On Testing Scenarios
The following are examples of scenarios that might be used on a project.  They reflect both the complexity of the sample and the complexity of the questionnaire.  (Names are fictitious.)

	Section
	Characteristics of Head & Wife
	Round #1
	Round #2
	Round #3
	Round #4
	Round #5
	Round #6

	Intro
	New Sample/Core
	core
	new sample
	new sample
	core
	new sample
	Core

	Family Listing
	New Head
	no
	yes
	yes
	yes
	yes
	Yes

	Family Listing
	Gender of Head
	female
	male
	male
	male
	male
	Female

	Family Listing
	Name of Head 
	Nancy Whintin
	Arthur Fowler
	Pat Butcher
	Ian Beale
	Ken Adair
	Margery Smyth

	Family Listing
	Name of Wife/”Wife”
	INAP
	Pauline Fowler
	INAP
	Cindy Beale
	Peggy Freeman
	INAP

	Family Listing
	 Children in Family Unit
	yes
	no
	yes
	yes
	no
	No

	Family Listing
	Name of Children


	Laura Whintin

Grant Whintin
	INAP
	Janine Butcher
	Stephen Beale

Lucy Beale
	INAP
	INAP

	Birth Dates
	Age of adult Family Unit  members
	Nancy: 45
	Arthur: 50

Pauline:47
	Pat:32
	Ian:27

Cindy:24
	Ken:27

Peggy:25
	Margery:70

	Birth Dates
	Age of Children 


	Laura: 13

Grant: 7
	INAP


	Janine: 19
	Stephen: 6

Lucy: 2
	INAP
	INAP

	Marital Status
	Marital Status
	divorced
	married
	separated
	married
	never married
	widowed

	Respondent
	Who is your Respondent
	Head
	Wife
	Head
	Head
	“Wife”
	Head

	ES
	Head born outside of U.S.
	INAP
	yes
	yes
	INAP
	no
	INAP

	ES
	Head live in U.S. in 1968?
	INAP
	no
	no
	INAP
	INAP
	INAP

	ES
	Head U.S. citizen in 1968?
	INAP
	no
	no
	INAP
	INAP
	INAP

	ES
	Wife/”Wife” born outside of U.S.
	INAP
	yes
	INAP
	INAP
	no
	INAP

	ES
	Wife/”Wife”  live in U.S. in 1968?
	INAP
	no
	INAP
	INAP
	INAP
	INAP

	ES
	Wife/”Wife” U.S. citizen in 1968?
	INAP
	no
	INAP
	INAP
	INAP
	INAP

	ES
	Wife/”Wife” living in U.S. since Jan 1 ‘95?
	INAP
	yes
	INAP
	INAP
	yes
	INAP

	A
	Housing Own/ Rent
	own
	own
	rent
	won
	rent
	neither

	B/C
	Head working now
	yes
	yes
	no
	yes
	yes
	no

	B/C
	Who does Head work for?
	self
	someone else only
	INAP
	both self and someone else
	someone else only
	INAP

	B/C
	Head’s total work weeks + vacation, sick etc adds up to 52 weeks in 1996?
	yes
	no, 49
	yes
	no, 51
	yes
	yes

	B/C
	How many jobs does Head have?
	one
	two
	INAP
	two
	one
	INAP

	D/E
	Wife working now
	INAP
	yes
	INAP
	no
	no
	INAP

	G
	Head receive child support?
	yes
	no
	yes
	no
	no
	no

	G
	Wife/”Wife” receive child support?
	INAP
	no
	INAP
	no
	no
	INAP

	G
	Head pay child support?
	no
	no
	yes
	no
	no
	no

	G
	Wife/”Wife” pay child support ?
	INAP
	INAP
	INAP
	yes
	no
	INAP

	G
	For Children , Father/Mother living

outside of Family Unit?
	Father outside of FU
	INAP
	Mother outside of FU
	no
	INAP
	INAP

	G
	For Children living in Family Unit with parent absent, is there a legal agreement covering child support?
	none
	INAP
	legal agreement
	INAP
	INAP
	INAP

	G
	For Children living in Family Unit with parent absent, is there a legal agreement covering visitation?
	no agreement
	INAP
	legal agreement
	INAP
	INAP
	INAP


Appendix F:  Example Testing Memo

___________________________________________________________________________
Memo
Date:
9/7/2001

To:
Tester 1, tester 2, tester 3, tester 4, tester 5
From:
Testing Coordinator, Project B
RE:
Project B Testing: Round 2 (in house)

Hello Testers! Since this is our second round of testing, please review the testing and installation instructions document entitled ‘Using Blaise Notes to Test the Project B application’ before you begin testing.  Please see Section E, to update your laptop before you begin.

This testing round begins Sept 7 and lasts through Sept 14.  On Sept 14, you should send your testing files back me via e-mail by 12:00 pm EST. 

For this round of testing, the instrument is concatenated (meaning the sections are all put together).  You will need to focus on the linking between sections to make sure the pathing is correct.  In order to hit certain sections, you will need to focus carefully on the screening section.  Your answers in the screening section will determine which sections will be asked.  Often times you may be forced to enter certain sections that have not been assigned specifically to you because they are asked of everyone.  In this case, you should spend less time focusing on these sections and you may want to take the path of least resistance based on the paper copy to get out of the section quickly.  Of course, I am happy to accept comments from all of you on any sections but you should focus more intently on the sections you have been assigned.

You should also note that for this project we will be screening households on paper first before we enter the information into Blaise.  Therefore, in production the main respondent will have already been determined before we enter any information into Blaise application.  The first person you enter into the household listing roster is the main respondent.  Since the criteria to select other family members for interviewing in this project is not final, the logic we are using for spawning (creating other lines for interviewing) is based on the Project A logic.  Eligibility of other members of the household for additional interviews is determined by their relationship to the main respondent.  You will see screens after the Household roster that will inform you that a spouse or adolescent has also been chosen for additional interviews.  These screens will alert interviewers when multiple people in the household have been chosen for interviews.

Your assignments for Round 2 are as follows:

Tester 1: Eating Disorders, Irritable Depression, and Panic 

Tester 2: Depression, Social Phobia, SS/SV/SR (you will get either SS or SV and SR)

Tester 3: Agoraphobia, Language of IW, IED, and PTSD

Tester 4: Suicidality, Pharmacoepidemiology, Personality (PEA), and Neurasthenia

Tester 5: Substance Use, Service Use SRU, Screening, GAD

Your goal is to test as many difference scenarios as you can (please create male and female, young and old respondents).  Please review Section B in the Installation Instructions for tips on testing.  When you have completed your testing, please refer to Section C in the Installation Instructions to prepare your testing information to send back to Testing Coordinator. 

Thank you and good luck!
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