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Abstract: Driving evaluations aim to ensure adequate skills; however, feedback beyond pass/fail is 12 

needed for improvement. Therefore, the goal of this study was to inform driving feedback report 13 

design to ensure ease of use and understandability while motivating improvements. Participants 14 

ages 18-25 years (n=521) were recruited from CloudResearch Prime Panels to rate one of nine report 15 

design conditions with various combinations of five key features: performance summary presence, 16 

action plan (AP) length, AP order, AP grading system, and peer comparison presence; they then 17 

completed questionnaires. Participants were more motivated to improve when a summary was pre- 18 

sent (p=0.02); they rated reports easier to use if they had a long AP (p=0.01), a short AP paired with 19 

a summary (p=0.007), or an AP with a number grade (p=0.016); and they rated reports easier to 20 

understand if they had a short AP (p=0.001) or an AP ordered by worst-to-best performance (p=0.04). 21 

These results suggest that feedback reports designed with a performance summary and short, tar- 22 

geted action plan starting with the biggest area for improvement are likely to motivate action to 23 

improve driving skills while being easy to use and understand. Future research should evaluate the 24 

effect of such a redesigned report on driving outcomes among young drivers. 25 

Keywords: feedback, feedback design, young driver, numeracy, information processing, numeric 26 

literacy 27 

 28 

1. Introduction 29 

Driving evaluations are necessary to ensure that drivers have the skills to navigate 30 

roadway situations safely (e.g., licensing examinations or fitness-to-drive assessments). 31 

However, summative assessments that lead to a dichotomous Pass/Fail – such as driver 32 

licensing – do not provide actionable feedback for the driver to know what skills to im- 33 

prove [1]. In order to transform these evaluations into “teachable moments”, actionable 34 

feedback with personalized strategies for improving skills is needed. This is particularly 35 

imperative given the inconsistent findings on the effectiveness of driver education and 36 

training: prior research has shown that driver training may improve skills but does not 37 

reduce crash risk [2] [3], that formal driver’s education does reduce crash risk [4] [5], but 38 

also that mixed results have emerged [6]. Therefore, receiving feedback that includes ar- 39 

eas for improvement and a personalized action plan for skill development from an assess- 40 

ment that correlates with crash risk [5] could significantly increase novice driver safety. 41 

While immediate verbal feedback can be beneficial, it could be hard to implement in 42 

the driver licensing workflow, and prior work indicates a preference for written feedback 43 

reports [7] which allow for re-engagement later [8]. Additionally, as some states have im- 44 

plemented a simulated driving assessment into their driver training and licensing 45 
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workflow (in addition to the on-road examination for licensure), there is an opportunity 46 

to deliver automated personalized feedback reports to all new drivers, informing them of 47 

the skills they need to improve to drive safely [9] [10].  48 

Prior work has shown that driver performance feedback can reduce driving errors 49 

[11], reduce relative risk [12], and improve overall driving performance [13]. This feed- 50 

back is particularly necessary for newly licensed drivers as crash risk is highest in the first 51 

months of licensure then declines over the first year [14], likely as drivers become more 52 

experienced. Naturalistic and simulated driving studies demonstrate that young novice 53 

drivers make more errors while driving than do older, more experienced drivers [15]; lack 54 

of experience is considered the critical/leading causes of crashes [16] [17] [18]. Given this 55 

critical learning period and the ability to provide driver performance feedback at scale 56 

[10], this study sought to examine driver performance feedback report features to opti- 57 

mize report design.    58 

A review of research on feedback report design found most research focusing on 59 

writing/grammar (particularly learning English as a second language, e.g., [19]), math per- 60 

formances (e.g., [20]), and medically-related activities (such as performing CPR, e.g., [21]), 61 

with most driving-specific research being related to autonomous vehicle programming 62 

(e.g., [22]). Prior studies have shown that in order to be effective, feedback reports need to 63 

be easy to use and motivate the recipient to improve [23]. Feedback should begin with 64 

positive information, identify specific areas for improvement, and provide guidance for 65 

improvement [24]. However, feedback reports sometimes are presented in ways that are 66 

overwhelming or confusing for young drivers. Report card designers therefore should 67 

seek to avoid cognitive burden and highlight the meaning of important information [25] 68 

[26]. Furthermore, to ensure feedback report recipients at all numeracy levels (“number 69 

literacy”) can understand the information, presenting fewer options and less information 70 

may increase comprehension [25]. 71 

Given the lack of research on design features combined with the importance of this 72 

feedback, this study examined driver performance feedback report design by varying re- 73 

port features in theoretically-based ways to determine how best to present information in 74 

an easy to use, easy to understand manner that also motivates the user to improve their 75 

driving skills. As prior research shows “less is more” in relaying information [25], two of 76 

the feedback report features manipulated in this research were the presence of a perfor- 77 

mance summary (present/absent) and the length of the individualized action plan (AP; 78 

short/long). To see the potential impact of one’s numeracy level [27] [28], the AP grading 79 

system was also manipulated (numeric grade, letter grade, or combination of both). As 80 

prior research also suggested putting the positive information first [24], the AP order was 81 

manipulated (best-to-worst performance, worst-to-best, or by importance). Lastly, the 82 

presence of a peer comparison (present/absent) was also tested as peer comparisons have 83 

been shown to increase motivation [26].  84 

In an online survey study sample, these report design features (“conditions”) were 85 

assessed using three main outcome measures: motivation to improve (how likely they are 86 

to think about improving their safe driving behaviors), ease of use (how they like the re- 87 

port and their perceptions of it), and ease of understanding (how accurately they perceive 88 

the information). We further tested whether numeracy might moderate any effects of feed- 89 

back report conditions. Given prior findings, it was hypothesized: 90 

1. Numeracy: More numerate participants (those better able to understand numbers 91 

and probability [29]) will find the reports easier to use and easier to understand; they 92 

will also have higher motivation to improve than less numerate participants. 93 

2. Summary presence: Reports with a summary present will be easier to understand 94 

and lead to higher motivation to improve than a summary absent. 95 

3. AP length: Reports with a short AP will be easier to use, easier to understand, and 96 

lead to higher motivation to improve than a long AP. 97 
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4. Report length interactions: Reports with a summary absent and a short AP will be 98 

the easiest to use, easiest to understand, and lead to highest motivation to improve 99 

than any other combination. 100 

5. AP order: Reports with AP ordered best-to-worst will be easier to use, easier to un- 101 

derstand, and lead to higher motivation to improve than by worst-to-best or by im- 102 

portance. 103 

6. AP grading: Reports with the letter-number combination grading will be easier to 104 

use, easier to understand, and lead to higher motivation to improve than with num- 105 

bers only or letters only. 106 

7. Peer comparison presence: Reports with peer comparison present will be easier to 107 

use, easier to understand, and lead to higher motivation to improve than with peer 108 

comparison absent. 109 

2. Materials and Methods 110 

2.1 Sample 111 

Participants ages 18-25 years old were recruited from CloudResearch Prime Panels 112 

[30], which uses Amazon Mechanical Turk (MTurk), in May-June 2021 to rate nine designs 113 

of a driver feedback reports and answer questions about the report design via a REDCap 114 

[31] survey. Inclusion criteria included: having an IP address in the US, completion of at 115 

least 100 prior MTurk human intelligence tasks; and having >90% approval rating. The 116 

Children’s Hospital of Philadelphia Institutional Review Board determined that this study 117 

was exempt per 45 CRF 46.104(d) 2(ii); however, all participants (n=554) were provided 118 

information about the study and asked to agree prior to their participation. Participants 119 

were pseudo-randomized using a serial sequential presentation of report layout varia- 120 

tions (i.e., the first person saw Condition 1, … the ninth saw Condition 9, the tenth saw 121 

Condition 1, …) without any constraints to age, gender, or other demographics. Those 122 

who agreed (n=544) completed demographic questions (age in years, gender, license/en- 123 

dorsements status, urbanicity, highest education, race/ethnicity), numeracy questions 124 

(subjective and objective), reviewed a feedback report condition, and answered questions 125 

about the feedback report. After completing the questions (median ~12.5 mins to com- 126 

plete; n=522), participants were provided $2 compensation. One participant failed more 127 

than one attention check question and was excluded from the sample for a final sample of 128 

n=521 (57% female) for the main analyses. The sample for the numeracy analyses (n=496) 129 

was smaller as the objective numeracy questions appearing after the feedback report con- 130 

dition were not completed by all participants. 131 

2.2 Driver performance feedback report designs 132 

Participants were pseudo-randomly assigned to one of nine feedback report condi- 133 

tions that were developed using variations of key design features in length and grading. 134 

All information, when present, was the same in each condition (e.g., the same grade on a 135 

specific item, identical wording); in other words, these reports were not individualized or 136 

personalized as the goal of the study was to evaluate perceptions of report designs. After 137 

reviewing the report design condition (which remained on screen), participants were 138 

asked the same questions. 139 

2.2.1 Report design features 140 

The driver performance feedback reports contained three main sections of interest: 141 

1. Driving performance summary: This bulleted list provided an overall summary of 142 

driving performance, such as “You managed your speed well” and “You followed 143 

vehicles too closely, increasing your changes of rear-ending them”. The presence or 144 

absence of the summary was manipulated across conditions; participants with sum- 145 

mary present received identical information. 146 

2. Action plan (AP) with results: This table of skills feedback included domains of safe 147 

driving, their definitions, and a grade with suggestions for improvement and links 148 
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to training materials. The number of domains shown, order of appearance, and grad- 149 

ing system varied. In the long AP, eight domains were shown (speed management, 150 

road positioning, gap selection, managing blind spot, hazard anticipation and re- 151 

sponse, attention maintenance, communication/right of way, and vehicle control), 152 

while the short AP had four domains (speed management, gap selection, managing 153 

blind spot, and attention maintenance). For the order of appearance, this was by 154 

grade best-to-worst, by grade worst-to-best, or by order of domain importance (i.e., 155 

gap selection always first). Grading was either by letter grade only, numerical grade 156 

only, or a combination of number and letter grade and were the same or equivalent 157 

for each domain (e.g., speed management was always A, 96, or 96 - A). 158 

3. Peer comparison: This sentence appeared next to the overall grade and improvement 159 

opportunity and stated, “Of all the drivers who completed the virtual driving test in 160 

your peer group, 65% drove the virtual driving test safer than you.” The presence or 161 

absence of the peer comparison was manipulated across conditions; participants with 162 

peer comparison present received identical information. 163 

2.2.2 Experimental conditions 164 

The inclusion of the summary and peer comparison sections and the AP format 165 

(length, order, grading) were manipulated in order to compare report design features and 166 

combinations of such, resulting in nine layout conditions (see Table 1). For example, Con- 167 

dition 1 had a summary (present) and peer comparison (present) with an 8-item AP (long) 168 

ordered best-to-worst (best-worst) by letter grade (letter). 169 

Table 1. Feedback report conditions. 170 

Condition Summary AP Length AP Order AP Grading Peer Comparison 

1 Present Long Best-Worst Letter Present 

2 Present Short Best-Worst Letter Present 

3 Absent Long Best-Worst Letter Present 

4 Absent Short Best-Worst Letter Present 

5 Present Long Worst-Best Letter Present 

6 Present Long Importance Letter Present 

7 Present Long Best-Worst Letter Absent 

8 Present Long Best-Worst Number Absent 

9 Present Long Best-Worst Combination Absent 

AP = Action Plan 171 

2.3 Questionnaires 172 

There were three main question topics: demographics, feedback report, and numer- 173 

acy. All questions were in the same order for all participants and all questions required a 174 

response (i.e., participants were not able to skip questions). 175 

2.3.1 Demographics questions 176 

Basic demographics questions were asked of each participant, including age in years, 177 

gender, race/ethnicity (e.g., Black/African American, Hispanic [32]), type of area residing 178 

in (e.g., urban, rural), highest education completed (e.g., less than high school degree, 179 

more than a 4-year college degree), and driver’s license (e.g., permit, unrestricted) and 180 

endorsement statuses (e.g., motorcycle, commercial). One yes/no question also asked 181 

about using a calculator or looking up answers. 182 

2.3.2 Feedback report questions 183 

Questions were developed for this study to specifically target three main areas of 184 

interest related to the feedback report designs. The questions were also worded to reflect 185 

these reports not being personalized (e.g., “If this were about my driving, I would be mo- 186 

tivated to improve or practice my driving”). 187 
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1. Easy to use: These questions checked the information was clearly displayed and the 188 

report was easy enough to use they would recommend for others (e.g., “The infor- 189 

mation in this report was easy to understand”). The questions were on a 7-point Lik- 190 

ert-type scale (i.e., strongly disagree to strongly agree) with median responses used. 191 

2. Easy to understand: These questions checked participants could navigate the form 192 

and find critical information (e.g., “Which of these driving skills does the report in- 193 

dicate the driver needs the most improvement on?”). The questions were multiple- 194 

choice questions transformed into correct/incorrect answers. 195 

3. Motivation to improve: These questions checked the report made the participants 196 

reflect on their driving skills (e.g., “This report makes me want to be a safer driver”). 197 

The questions were on a 7-point Likert-type scale (i.e., strongly disagree to strongly 198 

agree) with median responses used. 199 

Four questions for each of the main areas of interest were asked. In addition, three 200 

attention-check questions (e.g., “If you read this, select Strongly Disagree”) were inter- 201 

spersed throughout the feedback report questions to determine participant attention, with 202 

two on a 7-point Likert-type scale and one multiple choice, which were all transformed 203 

into correct/incorrect. Any participant with more than one attention check question incor- 204 

rect was not included in analysis (n=1). 205 

2.3.3 Numeracy scale 206 

Participants were asked both subjective and objective numeracy questions. The sub- 207 

jective numeracy scale was presented after the demographics questions and prior to view- 208 

ing the feedback report; while it was measured, it is outside the scope of the present paper. 209 

The objective numeracy scale, adapted from prior numeracy measures [33] [34], appeared 210 

after the feedback report questions, and included nine fill-in-the-blank word problems of 211 

objective numeracy (e.g., “If the chance of getting a disease is 60 out of 300, this would be 212 

the same as having what percent chance of getting the disease?”). The questions were 213 

presented in four order variations across the nine conditions, resulting in a total of 36 214 

combinations of condition/numeracy question order. Responses were transformed into 215 

correct/incorrect, and the total sum was used (score range 0-9).  216 

2.4 Analysis 217 

Analyses were conducting using SAS. Basic descriptive statistics of the sample and 218 

outcome measures were first reviewed. The Likert-type scale responses were transformed 219 

using the median of median responses and centered the median (easy to use and motiva- 220 

tion to improve) or mean (easy to understand); this allowed for a series of 1-way ANOVAs 221 

to assess significant differences in each of the dependent variables (easy to use, easy to 222 

understand, and motivation to improve) across conditions (e.g., AP length). A follow-up 223 

ANCOVA was conducted for testing interactions between independent variables, specif- 224 

ically summary presence, AP length, and objective numeracy score. 225 

3. Results 226 

3.1 Sample descriptives 227 

The demographic profiles of participants were similar across all conditions, includ- 228 

ing age, gender, license status, urbanicity, highest education completed, ethnicity, and 229 

race (see Table 2). There were no differences in ratings that could be attributed to demo- 230 

graphic characteristics except for gender; females overall had higher motivation to im- 231 

prove (p<0.0065) and found the reports easier to use (p<0.002) than males.  232 

Table 2. Sample demographics. 233 

Demographic n % 

Gender   

Female 293 56.24 

Male 211 40.50 
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Non-binary or Other 17 3.26 

   

Age   

18 11 2.11 

19 33 6.33 

20 58 11.13 

21 72 13.82 

22 102 19.58 

23 94 18.04 

24 101 19.39 

25 50 9.60 

   

License Status   

No permit/license 20 3.84 

Permit 32 6.14 

Restricted/junior license 40 7.68 

Unrestricted license 428 82.15 

License endorsement 1 23 4.41 

   

Urbanicity   

Urban 187 35.89 

Suburban 277 53.17 

Rural 57 10.94 

   

Highest Education Completed   

Less than high school 4 0.77 

High school degree 85 16.31 

Some college/trade school 199 38.20 

4-year degree 198 38.00 

More than 4-year degree 34 6.53 

   

Ethnicity   

Asian 73 14.01 

Black/African American 55 10.56 

Hispanic 32 6.14 

Native American/Alaskan Native 0 0.00 

Native Hawaiian/Other Pacific Islander 2 0.38 

White/Caucasian 313 60.08 

Other 1 0.19 

More than one race 45 8.64 
1 Commercial endorsement and/or motorcycle endorsement. 234 

Numeracy was also significantly associated with sex, with males outperforming 235 

(having more numerate than) females (males average: 4.77; females average: 4.24; 236 

p=0.0033). We also tested if a participants’ numeracy had an impact on their motivation 237 

to improve or how easy to use and easy to understand they perceived the report. To do 238 

so, responses from all conditions were combined. The more numerate participants found 239 

the reports easier to understand (p=0.001) and use (p=0.02); numeracy did not predict mo- 240 

tivation to improve, however. The sample was not large enough to test further covaria- 241 

tions related to feedback report design. 242 

3.2 Report descriptives 243 
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Across the conditions, on average participants were motivated to improve (min me- 244 

dian of all conditions: 5.26; max median: 6.02; range 1-7). They also reported that the report 245 

was easy to use (min median: 5.26, max median: 6.25; range 1-7) and easy to understand 246 

(min average: 0.855, max average: 0.944; range 0-1). See Table 3. 247 

Table 3. Condition performance. 248 

Condition n Motivation to Improve Easy to Use Easy to Understand 

  mean of medians mean of medians mean accuracy 

1 57 5.66 5.79 0.855 

2 59 5.88 6.03 0.915 

3 62 5.61 5.79 0.863 

4 59 5.26 5.26 0.944 

5 58 5.89 5.82 0.933 

6 58 5.98 6.12 0.888 

7 57 5.82 5.94 0.873 

8 54 6.02 6.25 0.863 

9 57 5.73 5.76 0.907 

3.3 Report length analyses 249 

To understand the impact of the overall length of the report, summary presence/ab- 250 

sence, AP length (long, short), and the interaction between these factors were tested using 251 

an ANCOVA (see Table 4). A main effect existed of summary presence: participants who 252 

viewed a report with a summary present (vs. absent) were more motivated to improve 253 

(p=0.02); ease of use and ease of understanding did not differ. There was also a main effect 254 

of AP length: participants who saw a short AP (vs. long AP) perceived the report as easier 255 

to understand (p=0.001) but less easy to use (p=0.01); motivation to improve did not differ. 256 

Summary presence/absence and AP length had a significant interaction: participants who 257 

viewed a report with a short AP and summary present (vs. absent) found it easier to use 258 

(p=0.007; present = 0.21, absent = -0.57), but with the long AP, no differences existed be- 259 

tween summary present or absent; there were also no other differences. 260 

Table 4. Report length analyses (ANCOVA). 261 

Feature Conditions n 
Motivation to  

Improve 
Easy to Use 

Easy to  

Understand 

   mean 1  p mean 1  p mean 1  p 

Report Length2         

Summary Present 1 + 2 

237 

0.01 
0.02* 

0.066 
0.90 

-0.007 
0.57 

Summary Absent 3 + 4 -0.32 -0.32 0.009 

AP Short 2 + 4 -0.14 
0.87 

-0.21 
0.01* 

0.04 
0.001* 

AP Long 1 + 3 -0.17 -0.06 -0.04 

Summary * AP   NA  0.007*  NA 

         

AP Order3         

Best-to-Worst 1 

173 

-0.12 

0.14 

-0.07 

0.18 

-0.04 

0.04* Worst-to-Best 5 0.16 -0.05 0.04 

Importance 6 0.24 0.29 0 

         

AP Grading3         

Letter 7 

168 

0.07 

0.22 

0.09 

0.06 

-0.02 

0.45 Number 8 0.28 0.38** -0.02 

Combination 9 -0.04 -0.12** 0.02 
1 Centered means used.  2 Two-way ANCOVA used.  3 One-way ANOVA used. 262 

Commented [EP3]: It would be better to use less 

passive voice (there was) and more active voice 

(“it” existed). 



Adolescents 2022, 2, FOR PEER REVIEW 8 
 

 

* Significant result.  ** Ad-hoc t-test significant (p=0.016) with Bonferroni correction. 263 

3.4 AP order 264 

A one-way ANOVA was used to test the effect of AP order (by grade best-to-worst, 265 

by grade worst-to-best, or by importance); see Table 4. There was a main effect of AP or- 266 

der: participants who viewed a report with an AP ordered by performance worst-to-best 267 

had the highest score on ease of understanding, and those who saw a report ordered best- 268 

to-worst had the lowest ease of understanding (p=0.04); ease of use and motivation to 269 

improve did not differ. Ad-hoc t-tests were performed to test differences between each 270 

pair of AP order with Bonferroni corrections and found no differences between condi- 271 

tions. 272 

3.5 AP Grading  273 

To test the effect of AP grading system (letter grade, number grade, or combination), 274 

a one-way ANOVA was used and did not find any main effect on any of the three out- 275 

comes. Ad-hoc t-tests were performed to test differences between each pair of AP grading 276 

with Bonferroni corrections and showed significant differences between number and 277 

combination grading systems in ease of use (p=0.016); that is, participants who only had 278 

the number grade reported the form was easier to use than participants who had both a 279 

number and letter grade; there were no other differences. 280 

3.6 Peer comparison 281 

Peer comparison presence/absence was also tested using a one-way ANOVA with 282 

Conditions 1 and 7; participants had no differences in their motivation to improve 283 

(p=0.34), ease of use (p=0.42), or ease of understanding (p=0.48). 284 

3.7 Summary 285 

In summary, this study tested which feedback report design features are easy to use, 286 

easy to understand, and motivate to improve. Participants in the study were motivated to 287 

improve when a performance summary was present, but no other conditions impacted 288 

motivation. Participants found it easiest to use reports with a long AP, with a short AP 289 

paired with summary presence, and with an AP graded by number only. Participants also 290 

reported easier understanding of reports with a short AP and an AP ordered by perfor- 291 

mance from worst-to-best. 292 

4. Discussion 293 

This study was designed to inform driver feedback report design with the goal of 294 

motivating people to improve their performance. By manipulating the features of the re- 295 

port, we found that while some of our hypotheses were confirmed, others went supported 296 

or were contradicted. As expected, we found that having a summary present led to more 297 

motivation to improve and that having a short, focused action plan increased understand- 298 

ing of the report. However, the shorter action plan by itself was more difficult to use, while 299 

pairing it with a summary made it the easiest to use. This finding seems to confirm those 300 

from other areas of research that keeping information brief improves comprehension [25]. 301 

The study findings recommend a design that includes a performance summary and short 302 

action plan for an easy-to-use and easy-to-understand report that motivates for improve- 303 

ment. 304 

This study also reviewed other design aspects of the feedback report beyond length. 305 

Although we hypothesized that having the action plan presented from best performance 306 

to worst performance would be the easiest to use and understand, and would motivate 307 

the most for improvement, we found that presenting items from worst-to-best was the 308 

easiest to understand. Thus, it is recommended to use a design that presents the main 309 

areas for improvement first, which is contrary to education research indicating that feed- 310 

back should always begin with the positive [24]. 311 

We had also expected grades reported in a letter-number combination would per- 312 

form best overall but found that numbers-only was easiest to use. Interestingly, 313 
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participants who were more numerate (i.e., understand numbers better) also found the 314 

reports easiest to use. While we expected a peer comparison presence to have an impact, 315 

no significant differences emerged based on whether a peer comparison was present. 316 

The findings presented here are limited in their effect by the hypothetical nature of 317 

the study and the small sample size per condition (~n=58 per condition). These feedback 318 

reports are intended for novice drivers, in particular teens and adolescents 16-19 years 319 

old; due to the limitations of online research, this target age range was underrepresented. 320 

As novice drivers can be any age, further testing with a wider age range would identify 321 

whether the report is more generalizable. Further research, including in a real driving 322 

setting and with larger samples, also is needed to confirm these findings. 323 

Additionally, these feedback reports were not personalized to the participants – that 324 

is, they did not receive feedback based on their own driving performance. It is possible 325 

the results would be different if the feedback was personally meaningful to participants. 326 

In the future, testing these feature conditions with personalized reports for teen/adoles- 327 

cent drivers may result in more meaningful results. Using personalized reports would 328 

also allow for testing the actual impact of the reports and improvements in the drivers’ 329 

performance. This step is particularly important as prior research shows that disagreeing 330 

with feedback can lead to dismissing it [35]. Further design testing could also include both 331 

goal setting [36] and video clips [37] along with the automated driving performance feed- 332 

back which may improve performance even further. 333 

The questionnaires used to measure ease of use, ease of understanding, and motiva- 334 

tion to improve were developed for this study. The results of this research could further 335 

be strengthened by incorporating validated measures, such as the System Usability Scale 336 

[38], or adapting existing scales, such as the Health Literacy Measure for Adolescents [39]. 337 

While the future of driver training and education may change as autonomous vehi- 338 

cles become more ubiquitous, need will exist for this or similar training and assessment 339 

[40] for years to come. When delivered to novice drivers before or at the time of licensure, 340 

written performance feedback reports could lead to improved safe driving skills. More 341 

research is warranted to distinguish if the design features identified here remain most 342 

important when used with the target age range for new drivers and using personally rel- 343 

evant information. Still, these features should be considered, along with numeracy, when 344 

designing feedback reports so they are more usable, understandable actionable feedback 345 

reports that motivate adolescents to implement more effective strategies for safer driving 346 

and potentially reduce fatal crash risk. While focused on driving performance, these feed- 347 

back report design features should be incorporated and studied in other areas as well. 348 
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