
Research Problem Statement
Research Problem Title
Driver Information Signing Needs
Background
At the 2025 Annual Meeting of the Traffic Control Devices Pooled Fund Study (TCD PFS), members identified four related research needs:
· Understanding Guide Sign Information Needs
· Unit of Distance on Advisory Distance Plaque
· Use of Both a Route Number and a Road Name on Freeway Guide Signs
· Text Signs – Lettering Size and Sign Design Guidelines
Although these were proposed by different members as distinct topics, they share a common theme: understanding what types of information, and in what formats, drivers use and find most helpful on traffic signs. Because each topic would require similar human factors-based evaluation methods, the PFS grouped them into a single potential study titled Driver Information Signing Needs. 
The intent is not to evaluate all aspects of driver information signing or every type of guide sign; rather, the combined study provides an efficient method for addressing four specific questions through a unified data collection effort. This approach is intended to maximize TCD PFS resources.
In the Statement of Problem and the following Summary of Existing Literature, the four topics are described individually. In the Potential Research Approach section, they are discussed collectively to reflect their shared methodological foundation. If selected for funding, research team will work with PFS members to refine the objectives and research questions into a focused, cohesive research plan. 
Statement of Problem 
Understanding Guide Sign Information Needs
Guide signs communicate essential navigational information including route identification, destination guidance, distance and direction, points of interest, services, and roadway features to support safe and efficient travel on all types of streets, highways, and shared-used paths. While additional information or larger sign design can improve comprehension under complex conditions, they may also contribute to visual clutter or information overload. External factors such as requests for service information or the need to address challenging roadway geometry (e.g., closely spaced interchanges, option lanes) can further increase sign needs and complexity. To remain effective, guide signs must convey the most important information in a clear, prioritized, and easily processed format.
As in-vehicle navigation and connected vehicle technologies become more common, drivers now receive directional information from multiple sources beyond roadway signs. This shift raises questions about how to ensure guide signs remain a reliable, primary information source, even as digital systems (which are generally easier to update and align with physical roadway and sign features) may vary in how they present information to drivers. However, the goal is not to reduce or eliminate guide signs or redesign them to match navigation system displays. Navigation tools likely vary widely in accuracy, timing, and presentation, and many drivers do not use them, lose signal coverage, or encounter errors or mismatches with roadway conditions. Guide signs must therefore continue to serve as the primary, reliable, and standalone information source for all road users, as emphasized in the MUTCD. Rather than reducing sign use or content, the key question is whether the amount and type of information that guide signs currently include still best supports driver needs in today’s information environment. This includes evaluating when additional information is helpful versus when signs may become visually overwhelming, such as tightly spaced interchanges where drivers, which could be situations where drivers turn to GPS more frequently if the visual environment becomes difficult to process. 
Decades of research on mental workload and information processing help explain these challenges (Wickens, 1984; Hart & Staveland, 1988; Longo et al., 2022). Driving requires simultaneous allocation of visual, auditory, and cognitive resources. Tasks that rely on the same cognitive resources, such as reading both a guide sign and a navigation display, compete directly for attention and may increase mental workload, consistent with multiple-resource theory (Wickens, 1984). As a part of this proposed research, understanding how drivers manage these competing demands may help identify specific roadway contexts in which drivers shift how they obtain and prioritize navigational information. 
In addition, research on navigation interfaces demonstrates that in-vehicle guidance systems themselves influence driver workload and performance. In In-Vehicle Navigation Devices: Effects on the Safety of Driver Performance Walker (1990) examined seven experimental conditions including six navigation aids (three visual interfaces or varying complexity and three auditory versions) and a control condition in which participants navigated using only a map, to assess their impact on driving performance in a simulator. As task difficulty increased, older drivers exhibited greater performance declines, underscoring demographic differences in design needs. Auditory navigation was found to be safer than purely visual interfaces, which increased reaction time and reduced speed. These findings reinforce the importance of understanding how in-vehicle and roadside information may complement or compete with one another. 
For example, closely spaced interchanges often require multiple guide signs in a short distance, creating visually complex environments; in situations where drivers experience higher cognitive load, they may rely more heavily on simplified cues, potentially from navigation devices, if the signing becomes difficult to process. Alternatively, these same environments could be scenarios in which drivers become more confused because signs and navigation systems provide information that appears inconsistent or difficult to reconcile. For instance, when exits are very close together, the route displayed on a navigation device may lead drivers to believe they should take a different exit than the one intended, simply because the map depiction does not clearly distinguish between closely spaced ramps. Similarly, the study may reveal whether certain types of information traditionally displayed on guide signs, such as detailed specific service signing (e.g., business names) remain equally valuable now that drivers often obtain this information from digital tools. While the appropriate approaches for these scenarios are not yet known, identifying when and where drivers struggle, shift their attention, become overloaded, or differ in how they use guide signs versus navigation systems (and which sources they find most useful in different contexts) is a critical first step. These insights can help determine where additional research, refinements in information prioritization, or alternative presentation strategies may be warranted to ensure guide signs remain effective across a range of environments.
The overall objective of this research category is to evaluate what information drivers actually use and prioritize; how sign content, format, and roadway context may influence comprehension and decision-making; and how evolving navigation technologies shape driver expectations and information needs. The intent is not to remove signs, shrink signs, or shift responsibility to navigation systems. Instead, this research will identify potential opportunities to prioritize essential information, optimize sign content, and ensure that guide signs remain the primary, reliable information source for all drivers. Given the broad scope, this study will focus on high-priority topics using driver feedback and select preliminary testing to provide foundational insights that can inform future research or focus areas. 
The objectives of this research category are as follows:
· What information do drivers prioritize on various types of freeway guide signs versus in-car navigation?
· How do drivers interpret and benefit from combined information (i.e., from both guide signs and navigation systems) versus single-sourced information?
· How do drivers prefer to receive specific guidance information - visually on signs, through in-vehicle displays, or audibly?
· Should sign content be reprioritized as navigation systems provide more information?
Use of Both Route Number and Road Name on Freeway Guide Signs
Freeway guide signs are intended to present clear, concise, and prioritized information that supports safe and efficient driver decision-making. MUTCD provisions establish a hierarchy for presenting route identification information (e.g., Sections 2D.09, 2D.29, and 2D.32) and specify that street or highway names may be included when they enhance driver communication, though considered supplemental to route numbers (Section 2D.56). Additional guidance in Sections 2E.02, 2E.06, and 2E.15 discourages mixing city names and street names on the same display to maintain clarity and avoid overloading drivers. 
In practice, however, consistently applying these provisions can be challenging. Many freeway interchanges connect to numbered routes that may be commonly recognized by their street or highway names; in some locations the number is more familiar, in others the name is more widely used, and in many cases the familiarity or preference may vary by driver. In states such as Kentucky, where most freeway interchanges connect to U.S. or State routes and roadways are commonly referred to by both their route number and their local name, drivers frequently rely on both identifiers to recognize the correct exit. In addition, the degree to which drivers use the route number, the road name, or both can vary not only by geographic area but by specific route, depending on how locally prominent or recognized each identifier is. Additionally, using the road name alone is often insufficient, as the city name still provides essential directional or community-identifying information. Consequently, the decision is not simply whether to display a route number or a road name, but how to combine the key elements that drivers need to confirm they are choosing the correct exit, creating challenges in presenting this information clearly within MUTCD provisions.
However, including both route number and road name may increase message length, visual complexity, or cognitive load, especially at interchanges with multiple movements, closely spaced exits, or situations where both the city name and the route name may be meaningful for navigation. There is limited empirical basis for which elements drivers rely on most or decision criteria regarding when both identifiers are needed to support driver understanding versus when their combined used may hinder comprehension or response time.
As a result, practitioners face uncertainty about how best to balance MUTCD provisions, local expectations, and driver comprehension needs. This research category is needed to understand when the use of both route numbers and road names is beneficial, when it may introduce confusion or unnecessary complexity, and how drivers prioritize these elements when making exit decisions on freeways. It may also help clarify how variation in driver reliance on specific identifiers, across regions and across routes, can inform effective guide sign design.
The objectives of this research category are as follows:
· What do drivers find more useful for wayfinding: route number, road name, city name, or a combination? How does this vary by a driver’s familiarity with the route?
· Should use of route number and/or road name vary by context (urban versus rural, local versus through traffic)?
· Does inclusion of multiple elements (route + road name + city) improve or reduce comprehension?
· In locations where routes overlap or have multiple designations (e.g., business route and state route) which identifiers do drivers expect to see, and in what order or prominence do they find them most useful for wayfinding?
Unit of Distance on Advisory Distance Plaques
MUTCD Section 2B.64 covers Weight Limit signs which are required to indicate a section of highway or structure that has a vehicle weight restriction. This section also requires that an additional Weight Limit sign with an advisory distance or directional legend be installed in advance of the applicable section of highway or structure so prohibited vehicles have an opportunity to detour or turn around before entering the specific location with the weight limit. While this requirement is clear, the MUTCD provides limited guidance on how the advisory distance itself should be displayed and, specifically, whether distances should be expressed in feet or fractions of a mile, and how such distances should be rounded for clarity and consistency. 
Practitioners frequently face situations in which the advisory distance could reasonably be expressed either as 1,000 feet or ¼ mile, for example, and it is unclear what format is most useful to drivers or how the preferred format may vary by the specific distance being conveyed. As a result, agencies rely heavily on engineering judgment, which can lead to variation in practice across jurisdictions and roadway types. 
The optimal distance unit may depend on factors such as travel speed, facility classification, driver familiarity, location of the restriction, and the urgency of the required maneuver. Without empirical research on how drivers interpret and understand distance information in these contexts, it is unclear which unit of measure best supports comprehension and timely decision-making.
Accordingly, research is needed to understand which distance formats drivers interpret and prefer (e.g., feet versus fractional-mile units) and to determine which formats are understood more quickly or accurately. A preliminary examination of how viewing time affects comprehension can also provide insight into how these formats may function on different types of roadways, where available glance time varies with travel speed. These findings could help identify the distance formats that best support driver understanding and thus inform future decision-making for more uniform and effective use of advisory distance plaques.
The objectives of this research category are as follows:
· Do drivers comprehend or react faster to distances shown in feet or fractions of a mile?
· Should the choice of distance units depend on roadway speed or classification? 
· Is there a threshold where one format is clearly preferable? (e.g., short versus long distances)
Text Signs – Lettering Size and Sign Design Guidelines
The 11th Edition of the MUTCD introduced the R3-33a “RIGHT LANE MUST EXIT” sign with uniform, all-capital text. Texas instead uses the R3-33T, emphasizing “MUST EXIT” in larger text similar to the R3-7L/R design, potentially improving legibility or recognition, where “MUST” is larger and centrally emphasized. The MUTCD also prescribes uniform lettering for “WATCH FOR” warning signs (e.g., SMOKE, MUD, ICE), whereas some states may choose to enlarge these key words to improve emphasis or avoid a “wall of text”. Figure 1. MUTCD R3-33a sign (left) and Texas R3-33T sign (right).

However, the MUTCD does not provide guidance on when varying text size within a sign is appropriate. The Standard Highway Signs (SHS) publication includes examples where key words are intentionally emphasized such as regulatory signs that enlarge words like NO, MUST, YIELD, or STOP/RED (e.g., NO TURNS, NO TURN ON RED, LEFT LANE MUST TURN LEFT, STOP HERE ON RED, TURNING TRAFFIC MUST YIELD TO PEDESTRIANS) and signs that reduce emphasis for secondary information (e.g., MINIMUM speed plaques). SHS also includes warning examples with enlarged key words, such as SLIPPERY in the SLIPPERY WHEN WET plaque. However,  no empirical studies were found on the effect of variable text sizing on comprehension or attention. Further study could determine whether emphasizing key words meaningfully improves recognition, particularly at higher speeds, and which specific words (e.g., action terms, prohibitions, or conditions) should be prioritized for emphasis. 
Because the range of regulatory and warning message types is extensive and cannot feasibly be tested in full, research could instead examine a representative subset of sign types and word categories to identify when selective text enlargement provides measurable benefit. These findings could inform future decisions about which word types (e.g., prohibitions, action terms, or hazard descriptors) are most appropriate to emphasize.
The core focus is determining whether increasing the letter height of certain words improves earlier recognition of the sign’s meaning, and if so, which words should be emphasized. For example, enlarging “MUD” in a WATCH FOR MUD sign may draw more attention to the hazard but if the key word alone conveys the entire meaning, it raises questions about message simplification. Conversely, while enlarging a key word may increase its legibility, this may not lead to earlier recognition or better comprehension if drivers must still read the smaller accompanying text to understand the full message. Research is needed to understand how drivers extract meaning from text-based signs under time pressure and what principles should govern selective text emphasis.
The objectives of this research category are as follows:
· Does differing text size within a sign improve comprehension or earlier recognition? 
This list represents potential research questions of interest. If selected for funding, the TCD PFS members will collaborate to refine the specific focus areas and research priorities.
Summary of Existing Literature
To support the potential research questions outlined above, a review of MUTCD provisions and prior research was conducted to identify existing knowledge and remaining gaps. The following summary highlights key findings by topic area. 
Understanding Guide Sign Information Needs
Section 2D.01 of the Manual on Uniform Traffic Control Devices for Streets and Highways (MUTCD) defines the purpose of guide signs to “direct road users along streets and highways; inform them of intersecting routes; direct them to cities, towns, villages, or other important destinations; identify nearby rivers and streams, parks, forests, and historical sites; and provide information that will help them along their way in the most simple and direct manner possible (FHWA, 2023).” However, it remains unclear whether these provisions reflect current driver information needs or how drivers integrate roadway and digital navigation sources. 
Over the past 50 – 70 years, extensive research has examined the importance of guide signs, including how drivers perceive and use sign information. However, the task of driving has become more complex, not only because drivers now interact with in-vehicle navigation systems, smartphone applications, and emerging automated technologies, but also because the roadway information environment has grown more dense and varied. As drivers manage a greater volume of both digital and physical information, research is needed to reassess earlier findings and determine how established human-factors principles should be applied in today’s more complex information environment.
In Urban Guidance: Perceived Needs and Problems, 729 drivers were surveyed about roadway information needs (King et al., n.d.). One of the most frequent reported issues was feeling or getting lost due to unclear city signs. Respondents emphasized the importance of route numbers and street names, underscoring the need for consistent, intuitive guide sign design. Similarly, Driver Expectancy in Highway Design and Traffic Operations found that familiar, intuitive signs improve performance by reducing confusion and reaction time (Alexander et al., 1986). 
The NCHRP study Development of Information Requirements and Transmission Techniques for Highway Users (1971) analyzed how drivers process information. Directional information (macro-performance needs) should not compete with tasks like tracking or obstacle avoidance (micro- or situational performance). The study also suggested that higher-level navigation information is best conveyed visually, through maps or in-vehicle systems, and that consistency between map and sign displays reduces confusion.
Other research, including Study of the National Standards for Directional and Other Official Signs – Overview of their Adequacy (Fechter et al., 1975) identified several factors that impact a driver’s ability to read and understand direction signs, including message length, content, and arrangement. Specifically, that three or four short, familiar words is optimal for message comprehension. The Informational Load of Highway Guide Signs (Gordon, 1981) showed that longer guide sign messages slow recognition and decision-making, and Freeway Guide Sign Performance at Complex Interchanges: Reducing Information Overload (Li et al., 2024) confirmed that word count contributes to information overload, recommending a limit of nine to ten words depending on the lane-changing demands. 
Finally, A Method for Analysis of the Effectiveness of Highway Signs (Forbes, 1939) found that during a 0.4-1.2-second glance, drivers can process about three to four words and that symbols enhance legibility by reducing text demands. More recent research on specific service signs showed that as the number of logo panels increased from six to nine, reaction time to identify business logos increased from 1.8 to 2.5 seconds (Dagnall et al., 2013). When shown a sign for 2 seconds, participants recalled an average of three to four businesses, consistent with Forbes’ findings. Together, these studies suggest that greater visual complexity reduces information processing efficiency and recall.
Use of Both Route Number and Road Name on Freeway Guide Signs
The MUTCD specifics how information should be displayed on guide signs and the hierarchy among route types. Section 2D.09 specifies that the route systems “shall be given preference in this order: Interstate, United States, State, and county,” with the highest-priority route number on the top or the left of the sign (FHWA, 2023). Sections 2D.29 and 2D.32 outline provisions for route sign assemblies and directional arrangements, specifically stating that “where two or more routes follow the same section of highway, the route signs for Interstate, U.S., State, and county routes shall be mounted in that order from the left in horizontal arrangements and from the top in vertical arrangements.” Section 2D.56 further addresses the inclusion of street or highway names, allowing them when doing so enhances driver communication and guidance but specifying that they are considered supplemental to route numbers. These provisions outline information hierarchy but offer limited empirical basis for which elements drivers rely on most.
Additional provisions in Sections 2E.02, 2E.06, and 2E.15 outline sign functions and discourages combining a city name and street name on the same display. In practice, this can be difficult to apply consistently, especially where interchanges connect to numbered highways but roads are known locally by name. In such cases, both the route and city name may aid in comprehension. The relative familiarity of the route number versus the roadway name can also vary across locations and even by specific route or person, which may influence which identifiers drivers expect to see and rely upon. This variability is not addressed in existing MUTCD guidance and contributes to the need for empirical research. 
Research supports that clarity and consistency are essential for effective wayfinding. Motorist Understanding of Directional Messages surveyed 5,100 drivers at interstate rest areas in Virginia to assess comprehension of various sign messages (Perfater, 1981). About one-third of respondents reported confusion with guide sign wording, particularly with the word “next” near exits; drivers preferred alternatives such as “first” and “this”. These results highlight how subtle wording differences can affect driver interpretation and expectations. 
Field Studies and Inventory of Freeway Guide Signs inventoried 1,000 miles of roadway in cities inside and outside of Texas (Messer, 1980). Cities outside of Texas averaged 2.04 signs per mile, compared to 2.31 in Texas. Signs outside Texas contained an average of 4.54 bits of information versus 4.20 in Texas. The study also noted a high frequency of concurrent signing (i.e., roadways with multiple route designations) but did not analyze how it affects driver comprehension, which is an ongoing research need for improving consistency and alignment with navigation systems. Likewise, no existing studies were identified that examine how the combination of route numbers and roadway names affects understanding or how driver reliance on different identifiers varies across contexts or routes. 
Use of Distance on Advisory Distance Plaques
MUTCD Section 2B.64 requires that when a weight restriction applies downstream, and additional Weight Limit sign with an advisory distance or directional legend must be installed in advance so that prohibited vehicles have an opportunity to detour or turn around (FHWA, 2023). While this section establishes when an advisory distance or directional legend is required, it provides no guidance on how the distance should be displayed, such as whether it should appear in feet or fractions of a mile, or how the distance should be rounded. 
Some MUTCD section addressing guide signs reference only miles or fractions of a mile without mentioning feet, such as Section 2D.43 (“the distance [to the nearest mile] to those places”) and Section 2D.52 (“should be 1 MILE, ½ MILE, or ¼ MILE…”). These sections pertain to Distance signs and Post-Interchange Distance signs, which serve longer-range navigational purposes by providing approximate mileage to control cities, communities, or other major destinations. As described in Sections 2D.44 and 2E.48, the purpose of Distance signs and Post-Interchange Distance signs is to convey the mileage to significant destination points (e.g., communities, major traffic generators, or control cities) using distances measured to the nearest mile. Because these signs reference broader travel destinations rather than imminent decision points, smaller-scale units such as feet are not appropriate for these applications.  
In contrast, Interchange Sequence Signs (Section 2E.24) require greater precision, often using ¼ mile increments or feet, because they communicate the distance between closely spaced interchanges where standard advance guide sign placement may not be feasible. Similarly, Sections 2D.54 and 2E.23 provide examples where either miles or feet may be used depending on the distance to the upcoming feature. Section 2D.54 includes figure examples showing advisory distances expressed in either feet (e.g., 500 FEET) or fractions of a mile (e.g., ½ MILE) on the Advance Emergency Turn-Out (D17-5) sign and the Advance Slow Vehicle Turn-Out (D17-7) sign, respectively. Section 2E.23 states that when an Interchange Advance Guide sign is located 1,000 feet or less from the exit, the distance should be displayed in feet, whereas distances greater than 1,000 feet but no more than 1 mile should be rounded to the nearest ¼ mile. These distinctions in Section 2E.23 reflect underlying considerations such as travel speed, perception-reaction time, legibility distance, and freeway or expressway geometry that influence both recommended sign placement (paragraphs 03 and 04) and the display of distances, particularly when signs are not placed at those ideal locations (paragraph 07).
Although MUTCD provisions illustrate how distance units are applied on guide signs, they do not provide criteria for selecting distance units on advisory distance plaques used with regulatory or warning signs. These plaques serve a different function by alerting drivers to an upcoming restriction, condition, or feature and may be placed on a broader range of roadways and at shorter distances to the point of action. As a result, practitioners need clearer information about which distance formats (feet or fractional miles) drivers understand most readily and which best support timely decision-making.
Current MUTCD sections imply that factors such as travel speed, available viewing time, driver expectation, and the imminence of the required maneuver may influence the most appropriate unit of measure. However, no empirical research identifies how drivers actually interpret these different formats on advisory plaques or whether one unit leads to quicker or more accurate comprehension. It is also unknown whether rounding conventions affect understanding, or how comprehension might change when distance information is paired with legends such as AHEAD, NEXT RIGHT, or NEXT LEFT.
Text Signs – Lettering Size and Sign Design Guidelines
Letter height is a primary factor influencing the legibility of traffic signs. Section 2A.08 of the MUTCD states that word messages should be as brief as practical to convey a clear, simple meaning, and that lettering should be large enough to provide the necessary legibility distance, using a recommended ratio of 1 inch of letter height per 30 feet of legibility distance (FHWA, 2023). These provisions establish baseline expectations for minimum letter height and overall sign legibility.
However, while the MUTCD specifies minimum sizes for entire word messages, no empirical studies were identified that evaluate how selectively enlarging only certain words within a regulatory or warning sign affects comprehension, recognition time, or overall message interpretation. As a result, it remains unclear whether emphasizing key words through larger lettering provides measurable benefits to drivers or whether uniform text height better supports driver expectancy and consistent message recognition.
Because regulatory and warning legends vary widely, research cannot evaluate every possible message. Instead, focused evaluation of representative sign types and word categories (e.g., prohibitions, hazard terms) could highlight whether selective text emphasis improves recognition time.
Potential Research Approach
Task 1 – Kickoff Meeting and Project Management
The research team will attend a kickoff meeting with FHWA and the TCD PFS members share the study objectives and scope and discuss the initial research questions. Coordination with the TOCOR will ensure a common understanding of the project direction and deliverables.
Task 2 – Literature and State-of-Practice Review
The research team will review existing MUTCD provisions, state DOT manuals, and relevant literature to document current practices related to the topics of interest. Input from TCD PFS members will supplement this review to capture current practices and challenges. This task will identify consistencies and differences among jurisdictions, highlight potential ambiguities or gaps in the MUTCD, and summarize available rationale for current practices. Findings will guide refinement of research topics and test material development in later tasks.
Task 3 – Coordinate with PFS Members to Finalize Research Focus and Questions
Building on Task 2 findings, the team will meet with PFS members to finalize the specific research questions to be addressed. Prior to the meeting, the team will prepare discussion materials summarizing feasible evaluation methods and what can be assessed through driver feedback or lab-based testing. During the meeting, members may refine, add, or remove topics to ensure alignment with practitioner priorities and practical testing constraints. The outcome will be a finalized set of research questions and focus areas to guide subsequent tasks. 
Task 4 – Develop Work Plan
Using the refined research questions from Task 3, the team will develop a detailed work plan outlining the methodology, testing procedures, participant recruitment, and data analysis approach. The study will focus on preliminary information gathering to identify how drivers use and interpret different types of sign information and to determine which areas merit deeper investigate in future research phases. The study is expected to use a combination of computer-based evaluation, structured driver-feedback activities, and/or laboratory tasks employing static or video-based sign stimuli, depending on the final topics. 
Because familiarity can strongly influence interpretation, some testing will require the use of made-up or unfamiliar locations to ensure responses reflect comprehension of the sign design rather than prior knowledge of an area. In other cases, particularly targeted driver-feedback activities conducted in regions with known signing challenges, the study may incorporate actual locations to better understand context-specific issues that practitioners have identified. 
Because different research questions require different evaluation strategies, the work plan will specify appropriate methods for each topic. Potential examples are provided below. 
Table 1. Example Mapping of Research Questions to Methods
	Research Question Area
	Primary Purpose
	Potential Methods
	Example Measures

	Understanding guide sign information priorities
	Identify which elements drivers rely on most and in what contexts
	Driver-feedback methods; structured interviews; computer-based prioritization tasks
	Information ranking, perceived usefulness, consistency across contexts

	Preference for receiving guidance and how drivers use signs vs. navigation systems
	Understand where consistencies or confusions occur, and when drivers rely more on roadway signs versus GPS/navigation tools
	Driver-feedback activities, structured comparisons; context-specific scenario discussions
	Perceived clarity, trust, reliance patterns, reported confusion points, reported shifts in attention between signs and GPS

	Comprehension of combined elements (route + road name + city)
	Determine effects of message length and content on understanding
	Laboratory testing with static or video sign stimuli
	Comprehension accuracy, response time, decision errors

	Interpretation of advisory distance formats (feet vs fractional-mile units)
	Assess how drivers interpret distance units and which formats support clearer or faster understanding
	Driver-feedback activities; timed interpretation tasks; limited-viewing lab tests; distance-judgment tasks (e.g., “Which distance is greater?” presented in mixed units or formats)
	Interpretation accuracy, decision latency, confidence

	Text-size variation within signs
	Determine whether selective enlargement improves message recognition
	Laboratory recognition and comprehension tasks
	Recognition time, comprehension accuracy



For instance, evaluating how drivers prioritize sign information, or how best to balance content with driver information needs, could be explored through user-feedback activities, structured interviews or focus groups, or computer-based prioritization tasks. Preferences for receiving guidance (e.g., visually on signs, via in-vehicle displays, or audibly) may be best understood through driver-feedback activities. 
Assessing comprehension of combined sign elements (e.g., route + road name + city) would likely involve laboratory testing to evaluate driver response time, message interpretation, or decision-making using static or video-based stimuli in a laboratory setting. Similarly, understanding how drivers interpret advisory-distance formats may involve timed recognition tasks, brief-exposure trials, and comparative distance-judgment activities to determine which formats are most intuitive.
The work plan will specify independent variables (e.g., information type, distance format, text design) and dependent measures (e.g., comprehension accuracy, response time, perceived clarity or usefulness). 
The completed work plan will be submitted to the TOCOR and TCD PFS members for review and approval prior to implementation.
Task 5 – Conduct Participant Testing and Analyze Data
Following approval, the team will conduct human subjects testing in accordance with the approved work plan. Participants will view sign examples representing different content and format combinations and complete comprehension, preference, and decision-making tasks. The team will analyze results to determine which information types and presentation formats best support understanding and whether effects differ by driver demographics or roadway context.
Task 6 – Prepare Final Report and Presentation of Findings
The research team will prepare a final report summarizing the research approach, analysis, key findings, and limitations. The report will document current practices, describe testing outcomes, and present conclusions on how guide sign content and format influence driver comprehension and decision-making. It will include practical implications for MUTCD consideration and agency use such as when specific information types, distance formats, or text treatments are most effective. It will also identify appropriate next steps for additional research or field validation, where appropriate. 
Chance of Successful Evaluation
Medium-High. While this research cannot address every aspect of guide sign design, it is well suited to gather meaningful baseline data and driver perspectives on key topics. The proposed computer-based and user feedback methods provide a practical, low-cost means to identify trends in driver comprehension and preferences. Findings will establish a foundation for future studies to further validate behavioral effects and refine guidance.
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