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Introduction 

As researchers, we rely on good empirical evidence to design educational technology for 
schools. However, when educational technology is implemented in schools, challenges may arise 
depending on technology considerations, people’s background or expertise, and cultures 
(Blumenfeld et al., 2000). Further changes may be needed after technology is validated with 
theory or empirical evidence to ensure that they are suitable for use in the schools where such 
technology is deployed. This paper discusses some of the changes that were made to a progress 
monitoring software, AvenuePM, to ensure that the software is suitable for teachers to use in 
classroom settings.  

AvenuePM is a web-based progress monitoring tool that was developed with the aim of 
helping teachers to track the literary progress of students who are learning either American Sign 
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Language (ASL) or English. Originally, the software was developed as a digital tool for teachers 
who were monitoring the progress of students who were Deaf or Hard or Hearing (DHH). Over 
more than a decade, the software has gone through many design iterations (Hooper et al., 2013; 
Miller et al., 2008) to make it more useful to schools – teachers, students, parents, and others. 
Today, the software is used in elementary schools across the United States that have diverse 
student populations with different abilities.  

In this paper, we discuss two studies related to the design and development of the 
software. The aim was to gather usability feedback from participants and make design changes 
so that teachers find the software easy to use and easy to learn. The first study was a pilot study 
with undergraduate students as participants. The pilot study was used to verify the research 
protocols and the use of usability metrics, such as System Usability Scale (SUS) (Brooke, 1996) 
and Singe Ease Questionnaire (SEQ) (Sauro, 2012), to evaluate the software. Feedback from the 
study was used to make design changes before the second study. Teachers participated in the 
second study and further evaluated the software. Findings from the studies, along with the design 
changes, are presented in this paper. 

Progress Monitoring and Design 

Progress monitoring is a form of formative assessment where the goal is to improve 
student learning (Pellegrino, 2019). Formative assessments are used with the aim of helping 
students to learn and achieve learning goals. Depending on the learning goals and the instruction 
strategies, assessments are designed so that students can perform assessment tasks, and data from 
the assessment tasks are interpreted against expected progress levels or learning goals (National 
Research Council, 2001). Data from assessment tasks can be useful to both teachers and students 
as feedback to improve learning (Bransford et al., 2000). In this article, the focus is on making 
design changes so that teachers can easily administer assessments and interpret assessment data.  

AvenuePM consists of eight assessments that are designed using principles of 
Curriculum-Based Measures (CBM; Deno, 1985, 2003); CBM assessments are designed to be 
easy to administer, brief (1 to 5 minutes), reliable, and valid. Teachers administer the 
assessments in the classroom and assessment data are used to monitor student progress against 
expected progress or learning goals. Teachers interpret assessment data to assess student 
progress levels and decide if students are making adequate progress to meet learning goals. To 
understand whether teachers can interpret data, aspects of graph comprehension (Friel et al., 
2001) are relevant – identifying data, recognizing patterns, and making decisions. Interpretation 
of such assessment data are also dependent on contextual factors such as the purpose of 
interpretation, background, expertise, task characteristics, area of expertise, culture, etc. (Coburn 
& Turner, 2011; Friel et al., 2001; Pellegrino, 2019). Many of these contextual factors contribute 
to the challenges of ensuring that technology is useful in schools (Blumenfeld et al., 2000). 
Feedback from teachers can help in making suitable design changes for teachers.  

AvenuePM supports many tasks that help teachers with classroom management, 
assessment administration, assessment scoring, and assessment data interpretation. As we make 
changes to the software, the purpose of design changes is to make better software for schools and 
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teachers – to design a better alternative (Simon, 1988). The research team is trying to make 
changes so that teachers find the software easy to use and easy to learn. The studies below 
describe the process of getting feedback from participants and making design changes. 

Study 1: Pilot 

A pilot study was conducted to assess whether study materials and procedures are 
feasible for evaluating the software. Since participants were undergraduate students, and not 
teachers, the objectives of the study were limited to ease of use and ease of learning; assessment 
data interpretation tasks were not included.  

Method 

Participants 

27 undergraduate students (25 female, 2 male) from a large university in North East 
United States completed the pilot study. Participants received an extra course credit in lieu of 
participation. All participants were unfamiliar with CBM assessments and AvenuePM software. 

Materials 

A web-based survey contained brief instructions on the tasks to be completed with no 
details or steps. The survey contained sections about the study, the institutional approvals, 
consent for participants, participant profile information, a simple one-line instructions for the 
tasks to be completed, comments and ratings of ease of use for each task, and ratings for the 
overall system usability.  

A task analysis was conducted to identify important tasks in AvenuePM related to 
progress monitoring: 6 class management tasks, 5 assessment tasks, and some essential tasks for 
using the software. The complete list of tasks is included in Table 2. A seven-point Likert rating, 
Single Ease Questionnaire (SEQ; Sauro, 2012) was used to collect ease of use ratings for each 
task. System Usability Scale (SUS; Brooke, 1996) was used to collect ratings for the overall 
system usability; SUS is a 10 item questionnaire that is reported on a 0-100 scale. Data on both 
SEQ and SUS allow for comparisons between sample data and other larger data sets (Bangor et 
al., 2008; Sauro & Lewis, 2016). The recommendation is that sample ratings should have a mean 
score that is higher than the median scores reported for SUS or SEQ; the median scores for SUS 
and SEQ is 68 and 5.5 respectively (Bangor et al., 2008; Sauro, 2018). Lewis & Sauro (2018) 
suggest that the desired SUS scores should be 80 or more, which corresponds to a score in the 
top 15 percentile. 

Procedure 

All participants completed the study in the presence of a moderator. The moderator used 
a scripted protocol to maintain consistency across the study sessions. Participants were informed 
of their rights, including their ability to quit at any time, and consent was recorded for 
participation and video recordings. A laptop with internet connection was provided for 
completing the tasks. The moderator took notes during the study and the session was recorded 
with the consent of participants. The study was designed for 1 hour; all participants completed 
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the study in 45 minutes or less. The study time includes the initial briefing session, or other 
related activities. 

Results 

All participants completed each of the assigned tasks within 5 minutes. The mean SUS 
scores for the overall AvenuePM system is 74 (Table 1), which is more than the recommended 
median score of 68 and falls in the 3rd quartile of SUS scores (Bangor et al., 2008).  

SEQ ratings for ease of use corresponding to individual tasks are included in Table 2. 
SEQ ratings suggest that common tasks such as logging in, logging out, and finding items were 
rated as easy. However, tasks such as ‘Creating a Teacher Account’ and assessment-related tasks 
such as PictureNaming and Slash were rated as difficult.  

Design Changes 

Results suggested that the AvenuePM system meets the minimum recommended SUS 
score but not the desired score of 80, or more. Based on feedback, labels and instructions for 
assessments were added or simplified. Some participants had asked for practice sections even 
though practice sections were present; labels for practice sections were changed to make them 
clear and easy to find. Short demonstration videos of the assessments were added as help 
materials. However, the label for creating a new account, ‘Request an Account’ (see Figure 1) 
was not changed though the label ‘Create an Account’ is the more widely used. The research and 
design team thought that teacher feedback in a later study will be useful to confirm such details 
for ease of use, and to compare feedback from undergraduate students and teachers.  

Study 2: Remote Study 

The follow-up study was a remote study conducted after the design changes described 
above. Teachers participated in the second study, so data interpretation tasks were added as they 
are important for progress monitoring (Coburn & Turner, 2011; Friel et al., 2001; Fuchs, 2016). 
A conceptual data chart concept was also used in the study to gather feedback from teachers.  
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Figure 1. Initial design of the AvenuePM homepage. 

Method 

Participants 

Participants were 9 teachers (7 female, 2 male) from four different states in the United 
States. All teachers had some knowledge of CBM. Four teachers were from schools that partner 
with the AvenuePM team, and were familiar with the software; the 5 other teachers were using 
the software for the first time. All participants received a 50 dollar gift voucher as compensation. 

Materials 

The materials were similar to those used in the previous study. Two additional tasks 
related to data interpretation (items 6a, 9a in Table 4) were added. In data interpretation tasks, 
the moderator asked the participants to identify the data elements, the trend, and compare the 
progress levels against expected progress levels or goals. 

Procedure 

The study was a remote study conducted using the Zoom video conferencing software. 
The moderator and the participants used their own device and internet connection. All other 
procedures were similar to the previous study. The study was designed for 1 hour and most 
studies lasted between 45 and 60 minutes.  

Results  

Participants successfully completed all tasks, except one; one participant did not 
complete the task of creating a new account as web forms failed to load correctly. A total of 143 
of the attempted 144 tasks were completed successfully. The task completion rate was 99.3%. 
The mean SUS score for AvenuePM was 82 (Table 3), representing a score in the top quartile of 
SUS scores (Bangor et al., 2008). SEQ ratings on ease of use are included in Table 4. Tasks such 
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as logging in, logging out and finding items were rated as easy to use. All tasks had a mean SEQ 
rating of at least 5.5, except the following: creating an account; sharing a student; using data 
charts; and the data chart option.  

Figure 2. Redesigned home page of AvenuePM. 

Discussion 

Results from the second study suggest that the design changes were effective in 
improving the SUS usability ratings. The SUS mean score of 82.2 corresponds to a grade A, or 
top 10 percentile SUS scores, according to Lewis and Sauro (2018). Though SUS scores may 
improve with further modifications, it may require larger sample sizes to confirm improvements. 
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Also note that though overall usability scores seem good, tasks related to creating an account, 
sharing a student, and date interpretation were not rated as easy to use; there is scope for making 
improvements. While SUS scores assess overall usability, SEQ ratings and feedback on induvial 
tasks can be combined to complement SUS scores and make specific changes (Sauro & Lewis, 
2012).  

Most of the participant feedback was about making labels or instructions clear using 
common language and ensuring that participants can find them. Participants noted that the task 
of creating an account was confusing because of the label, ‘Request an Account;’ most 
participants (undergraduates and teachers) preferred the standard label of ‘Create an Account’ or 
‘Create a Free Account.’ Some participants noted that the purpose of AvenuePM software was 
not clear based on content on the homepage. For the task of sharing a student, participants noted 
that the labels were ambiguous as the terms ‘share a student’ and ‘change teacher’ were used 
interchangeably in different places; participants were not clear whether sharing a student meant 
sharing student details with another teacher, or changing the teacher for a student, or both. 
Participants preferred consistent design elements like labels, images, or titles across pages.  

In tasks related to assessments and data interpretation, participants appreciated the 
practice sections, help videos and other instructions provided in AvenuePM. However, 
participants again asked for simpler instructions and consistency as they were important tasks. 
For example, if the link or button labeled ‘PictureNaming’ was used to navigate to the 
PictureNaming assessment page, participants appreciated it when the subsequent page title was 
also consistently named PictureNaming and contained simple instructions about the assessment; 
participants preferred having the same label and icon at the top of the next page so that it was 
immediately clear that the new page was the intended destination. Teachers appreciated the 
student assessment tasks. PictureNaming task was rated very easy to use on the SEQ ratings (M 
=6.1, SD = 1.1). Other assessment tasks, Slash and Word Sign/ Say, were also rated above the 
recommended SEQ rating, but participants commented that more instructions were needed. All 
participants successfully completed assessments tasks in the allotted 5 minutes without any 
additional instructions. However, since these are assessment tasks or tests, participants wanted 
clear instructions for the assessment tasks and scoring to prevent any possible ambiguity for 
students. Similarly, though participants interpreted the data charts successfully, some participants 
noted that labels and interfaces could be simpler and more intuitive. The conceptual data chart 
shown was also interpreted correctly by all participants, but existing data charts were preferred. 
Figure 3 shows the redesigned home page after the second study. 

Conclusion 

 Results suggest that usability and ease of use score improved in the second study. The 
pilot study suggested that the overall usability of AvenuePM was adequate. Though participants 
of the pilot study were undergraduate students, and not teachers, feedback from undergraduates 
was useful in making design changes for teachers. The SUS usability scores improved from 74 to 
82, corresponding to 70 percentile (grade B) and 90 percentile (grade A) SUS scores (Lewis and 
Sauro, 2018). The individual feedback on tasks along with the corresponding SEQ scores 
provided specific data on making design changes at the task level. Though participants 
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completed most tasks successfully, feedback from teachers suggests that further work is needed 
to ensure that labels and instructions are simple, clear, and relevant; tasks related to assessments 
and data interpretations may need further research on understanding other contextual factors. 
Additional usability studies will help to make the software better and, hopefully, to ensure that 
teachers can use the software effectively for the main purpose of progress monitoring – helping 
students to learn. 

 

Table 1. System Usability Score (N=27). Fall 2018 Study.  
   95% Confidence Interval 

Metric Average SD 
Lower  
Limit 

Upper  
Limit 

     
System Usability Score (SUS) 74.6 13.8 69.2 80.1 

 

 

Table 2. Single Ease Question scores (7-point Likert scale, N=27). Fall 2018 Study.  
   95% Confidence Interval 

Task Average SD 
Lower 
Limit 

Upper  
Limit 

1 Creating a teacher account 3.2 1.6 2.6 3.9 
2 Logging in as a teacher 6.8 0.5 6.6 7.0 
3 Creating a Class 6.4 1.0 6.0 6.8 
4 Adding a Student to a Class 6.4 0.8 6.1 6.8 
5 Changing / editing Student Details 5.3 1.7 4.6 5.9 
6 Finding Student data, charts or scores 6.0 1.5 5.4 6.6 
7 Finding notifications/ to-do list 6.7 1.0 6.3 7.1 
8 Sharing a student with another teacher 5.1 1.7 4.4 5.8 
9 Logging out as a teacher 6.7 1.0 6.3 7.2 
10 Logging in as a student 6.9 0.5 6.7 7.0 
11 Finding Picture Naming & Slash as 
student 

6.5 0.9 6.2 6.9 

12 Picture Naming - completing a task 3.1 2.0 2.3 3.9 
13 Slash - completing a task 3.7 1.7 3.0 4.4 
14 As student, finding your progress data 4.8 2.1 3.9 5.6 
15 Word Sign/ Say - completing a task 4.5 1.8 3.8 5.2 

 
 
 
      

Table 3. System Usability Score (N=27). Spring-Summer 2019 Study.  
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   95% Confidence Interval 

Metric Average SD 
Lower  
Limit 

Upper  
Limit 

     
System Usability Score (SUS) 84.1 12.6 73.5 94.6 
 
 
Table 4. Single Ease Question Scores (7-point Likert scale, N=27).  
Spring-Summer 2019 Study. 

    
95% Confidence 

Interval 

Task N Average SD 
Lower 
Limit 

Upper 
Limit 

1 Creating a teacher account 9 4.8 1.9 3.4 6.2 
2 Logging in as a teacher 9 7.0 0.0 7.0 7.0 
3 Creating a Class 9 6.8 0.4 6.4 7.1 
4 Adding a Student to a Class 9 6.4 0.5 6.0 6.9 
5 Changing / editing Student Details 9 6.8 0.4 6.4 7.1 
6 Finding Student data, charts or scores 9 6.0 1.5 4.9 7.2 
6a Using the Data Chart 9 5.0 1.7 3.7 6.3 
7 Finding notifications/ to-do list 9 6.8 0.4 6.4 7.1 
8 Sharing a student with another teacher 9 5.0 1.9 3.5 6.5 
9 Logging out as a teacher 9 7.0 0.0 7.0 7.0 
9a Data Chart Option 9 5.2 1.5 4.1 6.4 
10 Logging in as a student 9 7.0 0.0 7.0 7.0 
11 Finding Picture Naming & Slash as 
student 9 7.0 0.0 7.0 7.0 
12 Picture Naming - completing a task 9 6.1 1.1 5.3 6.9 
13 Slash - completing a task 9 5.7 1.6 4.5 6.9 
14 As student, finding your progress data 9 6.2 1.1 5.4 7.1 
15 Word Sign/ Say - completing a task 8 5.9 1.4 4.7 7.0 
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