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ABSTRACT 

With the wide adoption of standards-based grading in many schools, challenges with this 

new grading paradigm continue to present themselves. Students often struggle to understand how 
to apply learning standards to their work. They lack the skills to assess their current skill level or 
to create a plan to achieve proficiency in set standards. Rubrics and other assessment tools often 

highlight deficiencies in student work and students are left wondering how to progress. This 
often leads to frustration with the grading system from students and families alike and a lack of 

engagement and motivation to develop skills. Instructional scales that lay out a progression of 
skill development culminating in the expected standard can support students in understanding 
learning expectations and achieving higher levels of proficiency. Work here introduced the 

Instructional Scales for the Constructing Explanations standard to high school science students in 
the third quarter of the school year. Students were surveyed to understand their current 

understanding of and use of rubrics, as well as their perceptions of their mastery of skills, 
understanding of learning expectations, and motivation. After using the scales in classroom 
instruction and feedback, students were surveyed again to understand how their perceptions 

regarding the instructional scales had changed. Select students were also interviewed before and 
after the introduction of instructional scales. From the data collected, students rated the scales as 

clearer or as clear as the existing rubrics, cited an increased understanding of learning 
expectations, and increased motivation. When students are provided tools to understand how to 
develop their skills and meet learning expectations, they will be more motivated to meet 

proficiency benchmarks. Furthermore, when teachers have a clear picture of how skills develop, 
they can provide more targeted feedback and support to students.  
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CHAPTER ONE 

INTRODUCTION & BACKGROUND 

Context of the Study 

I teach ninth and tenth-grade Integrated Science at St. Mark’s School, an independent 

college-preparatory boarding school located in Southborough, Massachusetts. St. Mark’s has a 

total of 375 students in ninth through twelfth grades known as third through sixth forms. 

Approximately 75% of students board on campus and 25% are day students traveling to school 

from nearby communities. Despite the small student population, it is quite diverse. About 30% of 

the student body identify as international students, with about half of those students coming from 

Asia, particularly China, especially Hong Kong, and South Korea. Overall students come from 

10 different countries including the US, Canada, Ukraine, Nigeria, and Bulgaria. All graduates 

are expected to go on to matriculate at four-year colleges (Fast Facts-St. Mark’s School, n.d).  

Across all my years of teaching, I have always struggled with grading. Like many new 

teachers, I was introduced to a traditional grading method of deducting points for each error in 

student work. The thinking behind this approach is that taking away half a point for each missed 

unit in a lab report might seem overly punitive, but the student never forgets to include units 

again. In general, my students were engaged and talented learners and this method  of providing 

feedback on mastery was successful. However, I struggled with how to grade in this manner so 

that my grading was transparent and equitable to all students. 

The traditional grading system felt even more inadequate when I observed many of my 

high achievers spending an inordinate amount of time on going above and beyond. They would 
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do additional work such as providing four examples instead of the required two or ensuring that 

their work was aesthetically pleasing to gain a higher grade rather than digging deeper into the 

topic or thinking about it more critically. At the same time, I noticed that some students never 

met expectations, yet the course moved on without ever supporting them in reaching mastery. I 

realized that I wanted to support lower performing students to attain basic expectations of 

proficiency while holding high performing students accountable to move beyond those same 

expectations.  

I began to ponder questions of mastery as I became more comfortable as a teacher. Some 

of the questions that I asked were, at what level do we expect students to perform and is that 

considered mastery? If a score of 100% represents mastery, then is that the expectation? If so, 

how is it possible to exceed expectations if the expectation is at the very top of the scale? I 

realized that I wanted to communicate to students and families whether students were meeting or 

exceeding expectations without setting the expectation at the top of the scale.  

These questions led to experimentation with holistic rubrics to assess student work. These 

rubrics improved the transparency and equity of my grading and greatly improved the efficiency 

with which I could grade complex assignments. However, I quickly discovered the drawbacks of 

rubrics; any scores below three or four on a four-point rubric quickly dropped grades to below 

where they had meaning on a letter grading scale. I also discovered that three-point rubrics 

created very low grades if students received anything lower than the highest category. I realized 

that these rubrics were not the answer to capturing and communicating mastery levels. In the 

search for new methods to assess and communicate mastery I began to experiment with 

standards-based grading and found success in capturing a true measure of student achievement.  
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The choice to teach at St. Mark’s School was in large part due to their progressive two-

year Integrated Science curriculum and commitment to standards-based grading. I saw an 

opportunity to continue to expand and refine my use of standards-based grading. Integrated 

Science is a new two-year curriculum at St. Mark’s for all students in third and fourth forms. The 

program aims to cover the major topics of biology, chemistry, and physics in two years and 

provide more opportunities for students to explore areas of interest in their upper-form years. 

Integrated Science I was first implemented in the 2022-2023 school year and Integrated Science 

II was first implemented in the 2023-2024 school year. Each course is divided into four project-

based thematic units which each take the entirety of the school year’s four grading windows. 

Integrated Science I has units covering Water, Exercise Physiology, Cancer, and Astronomy 

while Integrated Science II has units covering Energy and Electricity, Ecology, Human 

Development and Reproduction, and an independent science investigation. A major aim of the 

curriculum is to teach scientific and academic skills alongside the science content .  

There has been an overall shift within the Science Department towards standards-based 

grading. Within Integrated Science, all summative assessments are assessed using six universal 

standards. The standards are Quantitative Analysis, Constructing Explanations, Critical Input and 

Processing, Content Mastery, Scientific Inquiry Skills, and Scholarship. Criteria describing 

proficiency in these standards is provided in the form of a single point rubric for all summative 

assessments and posted within the online learning management system (Figure 1). In theory, a 

student can use these rubrics to understand what the expectations of proficiency are, and teachers 
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can use the rubrics to assess work, providing feedback on where students have met, exceeded , or 

not yet met the expectations of proficiency.  

 

Figure 1. An example of a single-point rubric assessing two standards: Constructing 
Explanations and Quantitative Analysis will be assessed. 

Many students complain that they do not understand what the standards are, how they are 

being graded, or how they can improve their performance in science classes. Parents and 

advisors also share that they do not understand how the grading system works or how to interpret 

the grades. Compared to a traditional percentage-based system, it is difficult to quickly 

understand and assess grade standing. Furthermore, the pedagogical approach of standards-based 

grading makes it much more difficult for students to achieve high grades. These combined 
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challenges have caused push-back against standards-based grading and teachers feel increasing 

pressure to justify their grading practices.  

Combined with the challenges presented by standards-based grading is the overall tension 

of being a teacher at a college-preparatory school, where providing a rigorous education that 

challenges and motivates students feels like it must be balanced with providing them with what 

they need for competitive college admissions. Current conversations about grading reform are 

often stymied in private schools by colleges’ needs to receive traditional letter or percentage 

grades to assess student academic standing. Furthermore, between 1998 and 2016, grade 

inflation at private high schools has been observed to be three times higher than that observed at 

public high schools (Hurwitz & Lee, 2019). This inflation is likely driven by both the need to 

attract prospective families by ensuring students are accepted to selective colleges and persistent 

parents who worry about their children’s chances at college admissions (Marcus, 2017). I believe 

that standards-based grading, when done right, has the potential to motivate and challenge 

students while still preparing them for the college admission process.  

Focus Question 

My focus question was, What are the effects of using instructional scales on student 

perceptions of mastery, motivation, and beliefs of self-efficacy in a standards-based high school 

science classroom?  
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CHAPTER TWO 

CONCEPTUAL FRAMEWORK 

The Purpose of Grades 

 Any discussion about grades and grading must begin with an examination of the purpose 

of grades. When teachers and school leaders are surveyed about their opinions of grades’ 

purpose, their responses typically can be sorted into six categories: (a) to communicate student 

achievement to parents and others; (b) to provide information to students for self-improvement; 

(c) to provide incentives for students; (d) to select students for educational pathways or special 

programs; (e) to evaluate the effectiveness of instruction; and (f) to provide evidence of students’ 

academic behaviors and habits, particularly negative habits. While most teachers will agree that 

these categories are all important, many have differing opinions about which is the most 

important. Further discussion often at the school or district level often leads to consensus that the 

primary purpose of grades should be to communicate achievement against set academic 

standards (Brookhart, 2011; Guskey, 2015).  

Standards-Based Grading 

  Several alternative grading systems have been developed to address the challenges of 

reporting student achievement in ways that are fair, accurate, and transparent. Many of these 

systems fall under the umbrella of standards or mastery-based grading. In these alternative 

systems, the focus is on student mastery of pre-defined course objectives or standards, flexible 

timeframe to practice these skills, and multiple opportunities to demonstrate mastery (Townsely 
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& Schmid, 2020). If the purpose of grades should be to communicate achievement against 

standards, then there is strong support to move towards these alternative grading systems. 

The standards-based system is focused on assessing student achievement against preset 

standards and is reported using a four-point numerical or qualitative scale. A score of three, often 

labeled as proficient, is described as the fulcrum of the scale where the instructional target is 

met; scores above three represent more complex content relative to the topic and scores below 

three represent developing or novice attempts at the target. An important aspect of this standards-

based approach is the ability for students to upgrade their performance against specific standards 

on subsequent assessment attempts. This allows all students to have the potential to reach the 

same levels of mastery despite earlier stages of lower competency (Marzano & Heflebower, 

2014). 

Another standardized approach to mastery-based grading anchors a four-point scale to 

cognitive performance. In this approach, carefully constructed rubrics focus on increasing levels 

of conceptual difficulty, anchored in a series of progressively complex statements: I identify, I 

explain, I analyze, and I evaluate. Student progress through these levels is not linear and is based 

on the exponential nature of the cognitive performance curve where each performance level is 

distinctly more challenging than the previous (Harrison, 2020).  

Rubrics as Instructional Scales 

 A key tool of the standards-based classroom is the rubric. Rubrics are a widespread tool 

to communicate expectations to students and assess summative work. Rubrics began to be used 

several decades ago as scoring guides that described the rules for how student work was graded. 

Over time, these rubrics have continued to shift and evolve but continue to contain three essential 
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components: evaluative criteria, quality definitions, and a scoring strategy (Figure 2). Evaluative 

criteria are used to outline the breakdown of knowledge or skills involved in the assignment, 

while quality definitions describe what differing levels of quality are looked for in student work. 

If there are four different levels of quality, then written descriptions of each level are provided. 

The scoring strategy can look at the entirety of the work or be scored criterion by criterion 

(Popham, 1997, Stevens & Levi, 2005). Other rubrics, called single-point rubrics, depart from 

this structure and provide a single quality definition, that of the expected level for each 

evaluative criterion (Estell et al., 2016). 

 

Figure 2. Diagram of a typical rubric showing the three essential components of a rubric: the 
evaluative criteria, quality definitions, and scoring strategy.  

The next stage in the evolution of the rubric is towards that of the instructional scale. 

Unlike a traditional rubric which serves mainly as an assessment and scoring tool, the 

instructional scale serves as an instructional tool that guides learning progression and skill 

development at all points of the learning process, not just during assessment. Good rubrics are 
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also instructional scales, but many traditionally written rubrics fall short of being an effective 

learning tool. An instructional scale clearly shows the continuum of learning and describes what 

achievement looks like at each level. It has been suggested that ‘I can’ language should be used 

in writing each level of the scale such as ‘I can discuss ways that the structure of blood vessels 

affect their function’ or ‘I can compare and contrast different types of blood vessels, including 

their structure and functions.’ This anchors the quality definitions in what a student is capable of 

doing rather than what they cannot. Careful wording of learning targets and the progression of 

development of a skill can help students to develop a growth mindset in relation to academic 

achievement and focus on how they can improve their learning rather than just try to get a better 

grade (Rinkema & Williams 2018).  

Student Attitudes towards Grades and Grading Reform 

Students often resist reforms that introduce research-backed changes to grading policy. 

Their main complaints are that the systems are unfair due to some work not receiving credit or 

that it is harder to get higher grades. Students also express the belief that their schools are the 

only ones engaged in these changes and that it may hurt their chances to gain entry to college and 

university (Peters et al., 2017). Students often view grades as rewards for work, stating that if 

they do the work then they should receive credit for it (Knight & Cooper, 2019). Students largely 

are motivated by the positive recognition that high grades give them and to avoid consequences 

of earning low grades (Guskey, 2015). In an investigation of the role grades had in motivating 

Romanian students to learn, grades had a strong correlation with short-term learning. However, 

this short-term learning was also strongly correlated with extrinsic motivators, particularly what 

was described as a feeling of obligation to parents. It was suggested that students are motivated 
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by grades only so far as those grades may influence parental interactions. The author suggested 

that grades ultimately undermine intrinsic motivation and learning, and alternatives should be 

sought (Stan, 2012). 

Many student perceptions about grades and resistance to research-backed reforms stem 

from misconceptions about learning and teaching. Through studies of several classes, student 

beliefs about learning were described as including that it is the teacher’s job to tell students the 

right answers, that learning is linear, and that only correct answers have value. Fortunately, 

student knowledge of the basis of learning can be changed. When students received explicit 

instruction on learning and teaching and were asked to reflect on learning, their views about 

learning were improved compared to students who were exposed to ideas but were not asked to 

reflect on learning (Peters et al., 2017). 
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CHAPTER THREE 

METHODOLOGY 

Demographics 

The study was conducted in two sections of 9th grade Integrated Science I and two 

sections of 10th grade Integrated Science II (N=48).  The four sections were combined for the 

purposes of the study with 54% of students in 10th grade and 46% of students in 9th grade. Across 

both courses, 54% of students were girls and 46% were boys. Thirty-nine percent of students 

were international students and 60% were students of color of which 76% were Asian, 21% were 

black and 3% were mixed race. Fourteen percent of students were day students and 86% were 

boarders who live on campus; one day student was a child of a faculty member who lived on 

campus (Blackbaud, personal communication, November 5, 2023).  

Treatment 

The purpose of this study was to understand how the use of instructional scales in a 

standards-based classroom would impact student perceptions of their motivation, achievement 

against standards, ability to achieve proficiency and extend their skills beyond proficiency, and 

general perceptions of standards-based grading. 

During the first two windows of the school year, minimal discussion of the standards or 

skill progression occurred. A document with the language of the standards was available as a link 

on the Canvas learning management system (LMS) and single point rubrics were available when 

attached to summative assessments in the Canvas LMS. Feedback against standards was given 
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for formative assessments in written form. Engagement with the standards required students to 

find and read these documents. 

The treatment consisted of an introduction phase and an application phase (Figure 3). At 

the beginning of the third window, students were told that more detailed rubrics for one of the six 

standards had been created and would be used to assess work for the rest of the year. 

Instructional scales were always referred to as rubrics with students so as to provide a 

meaningful connection between the previously used single point rubrics and the new 

instructional scales. Students were instructed to read the scales quietly and then were given two 

pieces of sample student work and asked to grade it using the new instructional scale. They were 

asked to break into small groups and discuss why they assessed the sample work as they did and 

describe the characteristics of differing level of quality.  

Figure 3. Diagram of the Pre-treatment, Introduction Phase, and Application Phase 
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The application phase followed the introduction phase where regular teaching progressed. 

Following the initial introduction of the scales, printed copies were posted prominently in the 

classroom. During formative work, the scales were referred to often by the teacher and students 

were encouraged to self-assess their work using the scales. Students were assigned a self-

assessment using the instructional scale whenever they submitted summative assessments during 

the window. Students were required to self-assess using updated standards language for the final 

project at the end of Window 3 (Figure 4).  

Figure 4. Instructional scales created for the standard, Constructing Explanations 

The research methodology for this project received an exemption from Montana State 

University's Institutional Review Board and compliance for work with human subjects was 

maintained (Appendix A). 
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Data Collection and Analysis Strategies 

The Student Survey on Rubric Use in Integrated Science was given via Google Forms 

before the treatment in February. The survey asked 12 four or five point Likert-style questions 

that aimed to understand student attitudes and perceptions of rubric use. Students were asked 

questions about their use of rubrics in class, how clear they find the rubrics, and how the students 

believe that rubrics support their learning. Data from the survey was processed for analysis by 

converting the Likert-style responses into quantitative scores. Descriptive statistics for question 

responses and correlation between question responses were assessed. (Appendix B). 

The Student Survey on Updated Rubrics was given via Google Forms after the treatment 

was completed in March. The survey asked 13 Likert-style questions about student use and 

perceptions of the updated instructional scales, which are referred to as rubrics to reduce 

confusion for students. Students were asked similar questions to the Student Survey on Rubric 

Use in Integrated Science about their use of the updated scales, how well they think the new 

rubrics support learning goals and achievement, and the clarity of the scales. The Likert-style 

responses were processed by conversion to quantitative scores. Descriptive statistics for question 

responses and correlation between question responses were assessed. Paired question responses 

between the Student Survey on Rubric Use and the Student Survey on Updated Rubric were 

analyzed using normalized gains to understand changing attitudes in students toward rubrics 

(Appendix C). 

The Student Interviews were conducted before and after the treatment with a small 

number of randomly selected students. The interviews sought to gain more information about 

student perspectives on rubrics, standards-based grading, and academic achievement. Interview 
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answers were reported anonymously (Appendix D). Interview questions were analyzed to 

determine common themes in students’ experiences and perceptions (Table 1).  

Table 1. Data Triangulation Matrix. 

Focus Question  Data Source Data Source Data Source  

1. What is the 
impact of using 
instructional 

scales on student 
perceptions? 

Student Survey on 
Rubric Use in 
Integrated Science 

Student Survey on 
Updated Rubrics 

Student Interviews 
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CHAPTER FOUR 

DATA ANALYSIS 

Effects on Perceptions of Rubric Clarity and Use 

Students found the new instructional scales to be clearer or about the same clarity when 

compared to the existing rubrics and reported increased use of the scales while completing 

assignments. In the Student Survey on Rubric Use in Integrated Science (pre-treatment survey) 

69% of students responded that the rubrics used in class were clear or very clear while 31% of 

students responded that the rubrics were unclear or very unclear (Figure 5).  

 

Figure 5. Students were asked to rate the clarity of the rubrics provided in the pre-treatment 
survey, (N=48). 

Use of the rubrics was not universal with 42% of students responding that they 

occasionally, rarely, or almost never refer to the rubrics in the pre-treatment survey (Figure 6). 

One student interviewee shared in the pre-treatment interviews, “I'll be completely honest, I don't 

Very Clear

8%

Clear

61%

Unclear

23%

Very Unclear
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pay much attention to the rubrics. I kind of just try to do the best I can.”  Upon administering the 

survey, one student asked, “There are rubrics?” 

 

Figure 6. Comparison of student responses to how often they refer to rubrics when completing 
assignments in the pre-treatment survey (N=48) and post-treatment survey (n=45).  

In the Student Survey on Updated Rubrics (post-treatment survey) 49% of students 

reported that the updated instructional scales were clearer or much clearer than the existing 

rubrics while 42% of students reported the scales have a similar clarity to the existing rubrics and 

only 9% of students reported that the scales were less clear than the existing rubrics. No students 

reported believing that the updated scales were much less clear than the existing rubrics (Figure 

7). In the post-treatment interviews students said, “It was more straightforward, and I had more 

detail, so I was able to know what I was missing or what I wasn't” and “I feel like it was more 

clear to understand and with that, understanding what I needed to do for the assignment.” 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pre-treatment: How often do you refer to the rubrics when

completing assingments?

Post-treatment: How often did you refer to the updated

scales when completing assignments?

Almost Always Often Occasionally Rarely Almost Never
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Figure 7. Students were asked how they would rate the clarity of the updated scales compared to 

existing rubrics, (n=45). 

Reported use of the rubrics increased in the post-treatment survey with 11% of students 

reporting that they referred to the updated scales rarely or almost never; a decrease from 19% of 

students reporting the same in the pre-treatment survey (Figure 6). Meanwhile, the number of 

students reporting that they referred to the updates scales occasionally was 38%, an increase 

from 23% in the pre-treatment survey (Figure 6). The student who stated that they didn’t look at 

the rubrics in the pre-treatment interviews revised their opinion in the post-treatment interview 

and said, “I think looking at the rubrics in general could be beneficial.” 

Effects on Understanding of Expectations 

Students reported an increased understanding of learning expectations after the treatment. 

In the pre-treatment survey 75% of students responded that they agreed or tended to agree with 

the statement that they believed that the rubrics helped them to understand learning expectations 

Much clearer

11%

Clearer

38%

About the Same

42%

Less Clear

9%
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(Figure 8). A smaller portion of students, just 25% responded that they disagreed or tended to 

disagree with the same statement. In the post-treatment survey 87% of students responded that 

they agreed or tended to agree with the statement that the updated scales were more effective as 

helping them to understand learning expectations. Just 13% of students responded that they 

disagreed or tended to disagree with the same statement (Figure 8). In the post-treatment 

interviews students said, “You know exactly what you need to do to get a good grade,” and “I 

can make counter arguments in my essay, I didn't know I had to do that to get a good grade 

before but now l looked at the rubric, so I included that.” 

 

Figure 8. Comparison of student responses to how effective they believe the rubrics are in 
helping them understand learning expectations in the pre-treatment survey (N=48) and post-
treatment survey (n=45).  

Effects on Motivation 

Students reported slight increases in motivation after the treatment. In the pre-treatment 

survey, 33% of students responded that the rubrics enhanced their motivation quite a bit or 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pre-treatment: Do you believe the rubrics provided help you

understand what is expected of you?

Post-treatment: Do you believe that the updates scales are

more effective at helping you understand what is expected

of you?

Agree Tend to Agree Tend to Disagree Disagree
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extremely, a further 38% responded that the rubrics enhanced their motivation moderately, and 

29% responded that the rubrics enhanced their motivation slightly or not at all (Figure 9).  

In the pre-treatment interviews, interviewees were asked what motivated them to do well 

in their science class. The overwhelming majority of students responded that achieving good 

grades was their primary motivator. Responses to the question included. “I think just getting 

good grades” from one student, while another responded, “I want to get a 4.0 GPA.” An interest 

in science was the second most common response with one student responding, “Probably my 

love for science. I've always really enjoyed science so wanting to actually try in the class is a big 

deal to me because I actually enjoy this subject.” One student combined their motivation to 

achieve a good grade with an interest in science, saying, “I want to go into studying cancer in the 

future so that's like a big thing so I want to get into a good biology class so I can get into a good 

program for that.” 

 In the post-treatment survey, 46% of students responded that the updated scales 

enhanced their motivation quite a bit or extremely, 42% of students responded that their 

motivation was enhanced moderately, and just 11% of students responded that their motivation 

was slightly enhanced or not at all enhanced (Figure 9).   
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Figure 9. Comparison of student responses to how the rubrics enhance their motivation in the 
pre-treatment survey (N=48) and post-treatment survey (n=45). 

Overall Effects on Student Perceptions 

There was an overall reduction in survey responses to the lowest Likert rankings (1s & 

2s) in the post-treatment survey compared to the pre-treatment survey (Figure 10). A Chi-Square 

Test for Independence found a statistically significant difference (p = 0.02) between the number 

of respondents to each Likert ranking in the pre-treatment survey and post-treatment survey. In 

the pre-treatment survey, there were 24 responses in the lowest ranking (1) compared to an 

expected value of 18 while in the post-treatment survey, there were 13 responses compared to an 

expected value of 19. There were 89 responses in the second lowest ranking (2) compared to an 

expected value of 77 in the pre-treatment survey while in the post-treatment survey, there were 

74 responses in the second lowest ranking compared to an expected value of 86. This departure 

of the observed responses from the expected responses indicated that there was a difference 

between how students responded to similar questions across the post-treatment survey compared 

to the pre-treatment survey.  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Pre-treatment: To what extent do you feel that the rubrics

provided enhance your motivation? (N=48)

Post-treatment: To what extent do you feel that the updated

scales enhance your motivation? (n=45)

Extremely Quite a bit Moderately Slightly Not at all
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Responses to the highest Likert rankings (4s & 5s) remained stable between the two 

surveys and responses to the third lowest Likert ranking (3) saw an increase from the pre-

treatment survey to the post-treatment survey. In the pre-treatment survey, there were 208 

responses compared to an expected value of 228 and in the post-treatment survey there were 273 

responses compared to an expected value of 253. These results suggest that there was a 

difference between how students responded to similar questions in the pre-treatment and post-

treatment surveys except if they had answered a 4 or a 5. 

 

Figure 10. Comparison of proportions of all student responses in the pre-treatment survey 
(N=48) and post-treatment survey (n=45).  

  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

pre-treament survey

post-treatment survey

5 4 3 2 1
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CHAPTER FIVE 

CLAIM, EVIDENCE, AND REASONING 

Claims From the Study 

As a result of this study, I can make the following claims (a) students seek clarity around 

learning expectations, (b) increased clarity of learning expectations increases motivation, and (c) 

instructional scales are effective at supporting students who hold negative perceptions about their 

learning. These claims are supported by the data collected and are consistent with the findings of 

other researchers and offer valuable insight into how I can continue to support my students 

learning and skill development.  

Students Want Clear Learning Expectations   

Most questions students ask can boil down to “what is the right answer?” The extrinsic 

motivation provided by grades incentivizes students to think in a binary of right and wrong when 

it comes to academic work. Students want to know the right answer because they believe that the 

right answer is the learning expectation. Standards-based grading takes a different approach, 

there are no right answers only achievement across a continuum of skill development. “Where 

did I lose points?” a student asked me in a conference about a piece of scientific writing. There 

were no points lost or earned. Removing the one right answer does not release students from a 

need to understand what is expected of them. Clear descriptions in the form of instructional 

scales can help students gain insight into what is expected of them and how they can improve 

their skills while advancing up the spectrum of proficiency.  
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Clear Learning Expectations Lead to Increased Motivation 

While teachers may decry the need for grades as an external motivator for students or as 

the main way that students measure their successes, until there are wide-ranging changes at all 

levels of education, grades will remain students' primary motivator. When learning expectations 

are vague or missing, students are in the dark when it comes to how to achieve the grades that 

they want. They may try and miss and never know entirely what went wrong. When students 

begin to feel like their efforts are leading nowhere, they lose motivation.  Instructional scales 

begin to create a scaffold that allows students to see what is expected of them and provides them 

with a pathway for improvement. Combined with the improved ability of the teacher to provide 

targeted feedback to support students, this creates an environment that enhances motivation for 

students and improves their belief that they can reach the expectations that have been set out for 

them.  

Instructional Scales Support all Students but Improve 
Negative Perceptions 

Students who are motivated to achieve and have a strong belief in their abilities benefit 

from instructional scales because they now get targeted information that allows them to get 

closer to the aforementioned ‘right answer.’ They can begin to understand that a strong lab 

conclusion includes counter-claims or discussions of the limitations of an experimental design. 

This pushes them to think more critically about the information they are using and go beyond 

just answering the question posed. However, these students were already motivated and already 

believed that they could meet learning expectations. The introduction of instructional scales 

didn’t move the needle for them in terms of their perceptions or experiences. On the other hand, 

students who reported more negative perceptions of their learning such as a limited grasp of the 
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learning expectations or low motivation saw greater yields with improvements in their reported 

perceptions in the post-treatment survey. One student interviewee said in relation to the rubrics, 

“I feel like in the bottom two categories, it just like says you're missing everything. It needs to be 

more specific.” Instructional scales are grounded in what a student can do at each level of 

achievement. There is nothing shameful or deficient about being developing, it simply means 

that a student is capable of exhibiting specific attributes of skill and the pathway for 

improvement stands open in front of them. This turns assessment into an affirming and 

supportive practice that celebrates what all students can achieve regardless of where they are in 

the pursuit of proficiency.  

Value of the Study and Consideration for Future Research 

Clear and direct rubrics and instructional scales are vital to supporting student academic 

growth and achievement. The results from this study show that with moderate increases in the 

detail of an instructional scale, student engagement with the instructional scales, understanding 

of expectations, and motivation can increase. Students can be encouraged to use the wording of 

the scales such as beginning to understand that coming up with counter-arguments or alternative 

explanations is an advanced-level skill. Through repeated exposure to the instructional scales, 

students can build an understanding of the trajectory of their skills.  

Despite increases in understanding of expectations and motivation, overall perceptions of 

standards-based grading remain overwhelmingly negative among students. A major criticism is 

that it is difficult to understand their overall grade in the class. In light of this, we are instituting 

changes to how we grade and communicate grades for the next academic year. While we will 

continue to use standards as the basis of our assessment we will revert to providing a percentage 
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grade for each assignment and calculating a cumulative grade based on these scores. This move 

will marry standard-based grading with the traditional percentage system that students are more 

familiar. I am interested in seeing if this move changes students’ perceptions of standards-based 

grading and encourages them to embrace the standards and associated skill development.  

Impact of Action Research on the Author 

As I set out to implement this action research project, I had high hopes to collect data that 

would support a move away from rubrics that I found difficult to use as a teacher assessing 

student work and which I had the inkling were very difficult for students to use as guide for their 

own learning. Creating the instructional scales made me think deeply about what each level of 

achievement should look like, which in turn influenced how I talked about skill development 

with students and how I approached giving feedback.  

The greater fluency that I gained in what the learning expectations allowed me and 

motivated me to provide better feedback to my students on their drafts. During the treatment 

portion of this project, I experienced my best day of teaching this school year. I was able to sit 

down and talk to every single one of my students about their work and provide feedback and 

support. A student whom I had been struggling to connect with and who had a history of 

incomplete assignments actually submitted the assignment after our conference. I observed 

improvements from Novice skill levels to Nearing Proficiency from the initial draft to the final. 

Not only did I see improvements in my students’ abilities to use this skill, but I was also 

energized and excited about teaching during a year that has been challenging and disheartening.   

By focusing on clear and direct feedback based on the instructional scale I could help my 

students achieve higher skill levels. As one student interviewee said, “I think getting feedback is 
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important because no matter how detailed rubrics are it's still  in some way hard to compare to if 

you don't see examples.” I want to continue to develop my systems for providing clear and 

timely feedback to students.  

I was disappointed that many of my students found the updated instructional scales to be 

of similar clarity to the previous rubrics. Many students want clear and direct instructions for 

how to achieve a high grade which is at odds with the goals of standards-based grading which 

aim to be more holistic and non-prescriptive. While developing instructional scales for the 

standards used in our science classes should be a primary goal, I’m not convinced that they are 

the best tool for assessing student work and communicating with students how they will be 

assessed. I will delve further into exploring other types of rubrics and checklists for the use of 

assessing student work and supporting my students’ achievement.  
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Your protocol was reviewed by the IRB and has been approved. 

 

PI: Mortimer, Tegan 

Approval Date: 1/30/2024 

Title: Scaling Success: Exploring the impacts of instructional scales on student 

perceptions in a standards-based high school science classroom 

 

Protocol #: 2024-1306-EXEMPT 

Review Type: Exemption 

Expiration Date: 1/30/2029  
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APPENDIX B 

STUDENT SURVEY ON RUBRIC USE IN INTEGRATED SCIENCE  
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Participation in this survey is voluntary and won’t affect your grade. All responses are 

anonymous. 

1. On a scale of 1 to 5, how confident are you in your ability to understand and meet the 

expectations outlined in the rubrics provided for this course? 

1  2  3  4  5 

2. How often do you refer to the rubrics when completing assignments or assessments in 

this course? 

Almost Never Rarely  Occasionally  Often  Almost Always 

3. Do you believe that the rubrics provided for this course help you understand what is 

expected of you? 

Disagree  Tend to disagree Tend to agree  Agree 

4. To what extent do you feel that the rubrics provided in this course enhance your 

motivation to engage with the material and complete assignments to your best ability? 

Not at all  Slightly Moderately      Quite a bit  Extremely 

5. How would you rate the clarity of the rubrics provided in this course? 

Very unclear Unclear Clear  Very clear 

6. Do you think that having clear rubrics improves your overall learning experience in this 

class?  

7. Disagree  Tend to disagree Tend to agree  Agree 

 

8. To what extent do you believe that the rubrics provided in this class positively impact 

your performance on assessments and assignments? 

 

Not at all  Slightly Moderately      Quite a bit  Extremely 
 

9. How confident are you in your ability to self-assess your work using the rubric provided 

in this class? 

Not at all  Slightly Moderately      Quite a bit  Extremely 

10. How much do you agree with the statement: “Having clear rubrics helps me take 

ownership of my learning experience in this class?” 

Disagree  Tend to disagree Tend to agree  Agree 

11. How likely are you to seek feedback from the teacher based on the rubrics provided for 

your assignments? 
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Very unlikely  Unlikely Likely  Very Likely 

12. Do you feel that the rubrics provided in this class empower you to set and achieve 

specific learning goals? 

Disagree  Tend to disagree Tend to agree  Agree 
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APPENDIX C 

STUDENT SURVEY ON UPDATED RUBRICS 
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Participation in this survey is voluntary and won’t affect your grade. All responses are 

anonymous. 

1. How often did you refer to the updated rubrics when completing assignments in this 

class? 

Almost Never Rarely  Occasionally  Often  Almost Always 

2. On a scale of one to five, how confident are you in your ability to understand and meet 

the expectations outlined in the updated rubrics provided for this class? 

1  2  3  4  5 

3. Do you believe that the updated rubrics provided for this class are more effective in 

helping you understand what is expected of you? 

Disagree  Tend to disagree Tend to agree  Agree 

4. To what extent do you feel that the updated rubrics enhance your motivation to engage 

with the material and complete assignments to your best ability? 

Not at all  Slightly Moderately      Quite a bit  Extremely 

5. How would you rate the clarity of the updated rubrics provided in this class compared to 

previous ones?  

Much less clear Less clear About the same Clearer  Much clearer 

6.  Do you think that having clear and updated rubrics has improved your overall learning 

experience in this science class? 

Disagree  Tend to disagree Tend to agree  Agree 

7. To what extent do you believe that the updated rubrics positively impact your 

performance on assessments and assignments? 

Not at all  Slightly Moderately      Quite a bit  Extremely 

8. How confident are you in your ability to self assess your work using the updated rubrics 

provided in this class? 

Not at all  Slightly Moderately      Quite a bit  Extremely 

9. How much do you agree with the statement having clear rubrics helps me take ownership 

of my learning in this science class? 

Disagree  Tend to disagree Tend to agree  Agree 

10. To what extent do you think that using the updated rubrics in this class impacts your 

overall perception of your mastery of the material compared to the previous rubrics? 



39 
 

Not at all  Slightly Moderately      Quite a bit  Extremely 

11. How likely are you to seek feedback from the teacher based on the updated rubrics 

provided for your assignments? 

Very unlikely  Unlikely Likely  Very Likely 

12. Do you feel that the updated rubrics provided in this class empower you to set and 

achieve specific learning goals more effectively than the previous rubrics? 

Disagree  Tend to disagree Tend to agree  Agree 

13. Do you believe that the updated rubrics motivate you to tackle more challenging work? 

Disagree  Tend to disagree Tend to agree  Agree 

  



40 
 

 

APPENDIX D 

STUDENT INTERVIEW QUESTIONS 
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Student Interviews 

Question for Interviews conducted in January 

1. What motivates you to do well in this course?  

 

2. Explain how you believe the standards described in the rubrics are used to assess your 

work? 

 

3. What do you think it takes to achieve an “Advanced” grade on assignments?  

 

4. Is there anything else you would like your teacher to know? 

 

Questions for Interviews conducted in March 

1. How has your experience of standards-based grading changed using the updated rubrics? 

 

2. What do you think it takes to achieve an “Advanced” grade on assignments? 

 

3. What changes to rubrics do you think would make standards-based grading easier for 

students to understand? 

 

4. Is there anything else you would like your teacher to know? 

 


