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ABSTRACT 

 In the beginning years of my teaching career, not much thought was put into a 

grading system. It was assumed that a grade was given as a point value that was assigned 

to a task and the accumulated points over a grading period determined a student’s grade.  

A conversation about standards-based grading introduced new ideas about grading to me 

that seemed to solve the problems of subjective, point value grades given to students.  

 This project implemented a standards-based grading (SBG) system into a seventh 

grade middle school science classroom for the period of 5 months.  The goal of the 

project was to determine the effects of SBG on student comprehension, motivation, and 

attitude towards grading. Curriculum standards were broken down into defined learning 

goals. Each learning goal had a 4-point proficiency rubric and many opportunities for 

students to prove their learning mastery. Students were encouraged to reassess as many 

times as they wish to encourage learning, rather than working towards a grade. 

 Data were collected through pre and post-treatment surveys, student interviews, 

teacher observations, learning goal mastery, and pre and post-treatment science content 

tests.  The results showed that the implementation of SBG had no statistically significant 

changes on comprehension, motivation, and attitude towards grading. However, the 

majority of students preferred using SBG rubrics as a form of grading in the science 

classroom. Many of the foundation ideas of SBG, such as rubrics, sharing learning goals, 

and aligning assessments with instruction, will be continued to be used in my classroom 

for years to come.  
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INTRODUCTION AND BACKGROUND 

 

During my first few years of teaching middle school science, I set up a traditional 

grading system with the assumption that it was the standard among all teachers. My 

grading system designated small point values to short assignments and greater point 

values to tests and projects. Students accumulated points throughout the grading period 

and a term grade was determined by points earned out of the total points possible. As I 

gained experience and knowledge as an educator, I started to feel a lack of confidence in 

traditional grading procedures. 

Traditional grading lacks effective communication between the teacher and the 

students and parents.  Unless extensive written feedback was given to students, a point 

value grade lacks clarity in what the student did well and how they can improve. I have 

observed students looking at the grade at the top of an assignment and failing to look at 

written comments throughout the assignment. Even further, a letter grade on a report card 

sent home to parents is not an accurate representation of what their child truly knows.  

The subjectivity of traditional grading also caused me to call this practice into 

question. It is extremely difficult to determine an appropriate score for each student and 

their unique work and to ensure fairness and consistency throughout all grading processes 

(O’Connor, 2009). In addition, the expectations and focus of each teacher varies 

throughout classrooms. 

Student motivation solely driven by the goal of receiving a satisfactory grade 

seemed to outweigh true learning in a traditional system. It seemed as though students 
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often focused on the necessary measures to receive an “A” on their report cards, rather 

than take the time to learn the material, take risks, and enjoy the learning process.  

Aware of the issues but unaware of a solution, I was included in a discussion 

where the term standards-based grading (SBG) was mentioned. As I learned more about 

the principles behind SBG, I saw a connection between the struggles of traditional 

grading and the potential solutions SBG offered.   

The foundation of SBG is using learning goals written from a set of standards for 

each unit. Learning goals are practiced, assessed, and reassessed throughout the unit until 

the summative assessment. Each learning goal is assessed on a three to five-point 

proficiency scale and students have the opportunity for multiple reassessments leading up 

to the summative assessment. These principles foster the environment for students to 

become motivated to learn rather than to receive a grade. SBG also allows for reports of 

proficiency rather than omnibus grades and a report card that does not effectively 

communicate student skills and knowledge about subjects (Marzano & Heflebower, 

2011). The foundations of SBG appeared to be potential solutions to the issues with 

traditional grading. These findings led me to my focus question for this research project: 

How does standards-based grading affect student learning, motivation, and attitudes 

toward science? 

The classroom research took place in Townsend, Montana at the Townsend 

Middle School. Townsend is found in Broadwater County which resides approximately 

5,600 residents which are 97% Caucasian (Broadwater County, Montana, 2015). 

Townsend Middle School has 160 students in grades 6-8. Three sections of seventh grade 
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students were given the treatment for the duration of the research project. Of the 56 

seventh graders, 9 students or 16% of students have an Individualized Education Plan 

(IEP) and 36% receive free or reduced lunch. 

CONCEPTUAL FRAMEWORK 

The discussion concerning the shortcomings and doubts of the traditional grading 

system began generations ago (Kohn, 2011).  Traditional grading systems have been 

replaced by standards-based grading systems in some school districts, and as a result, 

researchers are seeing an increase in student achievement and engagement (Clymer & 

Wiliam, 2007). 

A traditional grading system, based on an accumulation of point values given to 

students for attendance, participation, behavior, activities, and assignments, generates a 

percentage and letter grade for each student at the end of a grading period.  The letter 

grade and percentage say little about student proficiency levels for course specific 

material and performance tasks. The letter grade and percentage are also subjective 

because they reflect the expectations of each individual teacher (Marzano & Heflebower, 

2011).  Additional negative effects of traditional grading include lower student interest in 

learning, students choosing easy tasks rather than taking risks, and lower level of student 

thinking (Kohn, 2011).  The implementation of a standards-based grading (SBG) system 

has been shown to improve the gray areas of traditional grading and increase student 

motivation (Brookhart, 2011).  

In the 1990s, 49 states adopted mandatory curriculum standards for educational 

curriculum. This new age placed an importance on student outcomes, for example, what 
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students know and perform at various grade levels. This was different than the previous 

focus of education that put an emphasis on what material teachers should teach for each 

grade level. With the implementation of standards, many benefits arose including a clear 

focus for students and their abilities, common direction for all schools, fair learning 

objectives for all students, and an explicit basis for successes and failures of learning and 

teaching (O’Connor, 2009). These benefits are not present without negative features, such 

as a potential decrease in teacher creativity, a source for increased testing at state and 

national levels (Marzano, 2000), and standards being viewed as “glorified wish-lists” 

(Popham, 2000).  The revolutionary implementation of the universal standards and 

expectations made it necessary for teachers to prepare and administer assessments that 

support the learning of each standard by all students (Stiggins, 2006). As a result, the 

SBG system is used to align standards, assessments and instruction around student 

learning (Colby, 1999). 

Implementation of a SBG system begins with designing a summative assessment 

as the first step of planning a unit.  A summative assessment is used as the final tool to 

measure student learning at the end of a unit, but by working backwards from the 

assessments all unit tasks will be aligned with standards.  The summative assessment 

should include all learning goals within the assessment (Wormeli, 2006). Learning goals 

are the tools used to communicate the goal specificity and goal difficulty for each portion 

of the standard. Types of learning goals include mastery and performance tasks 

(Marzano, 2010a). A challenging aspect of writing learning goals for each standard is 

determining how complex to make each goal. Writing detailed and narrow learning goals 
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from standards results in a large number of learning goals to assess, but they explicitly 

state what each student should know or be able to perform. On the other hand, broad and 

general learning goals are easy to track and allow for flexible assessment, but they 

provide minimal guidance for the direction of student learning (Beatty, 2013). Marzano 

(2010a) suggests detailed and narrow learning goals written in student-friendly language 

are most effective since research proved student achievement increases when the goal is 

explicitly stated.   

Once learning goals written from the standards and the summative assessment are 

in place for a unit, O’Connor suggests choosing how to measure achievement for each 

learning goal by formative assessment.  It is essential that each learning goal can be 

assessed with student evidence of mastery rather than by a subjective opinion from the 

teacher (O’Connor, 2009).  Formative assessments are given frequently while students 

are learning as a tool to give students and teachers feedback (Wormeli, 2006). Types of 

formative assessments may include, but are not limited to, student questioning, 

discussions, science notebooks, admit and exit slips, and observations. This is necessary 

for teachers to make adjustments to improve student comprehension (Popham, 2008).  

Various types of formative assessments given to students frequently are most effective 

for tracking learning goals and standard mastery (Marzano & Heflebower, 2011).  

Recording student proficiency for each learning goal in a grade book looks 

different from the traditional grading system. Many researchers recommend developing 

three to five-point proficiency scales to indicate levels from beginning, nearing 

proficient, and mastery of each learning goal that is assessed (Clymer & Wiliam, 2007; 



6 

 

Deddeh et al., 2010; Marzano & Heflebower, 2011; Scriffiny, 2008).  Using a proficiency 

scale to record student achievement for each learning goal gives a clear picture of the 

areas students understand and areas where students need additional support.  One method 

of visually displaying learning goals for students is to design “rigor rubrics.”  The 

recommended rubrics have point values ranging from one to four and increasing 

complexity of the learning goal. As student mastery increases for the learning goal, the 

student receives a higher proficiency value. The rubrics provide clearly written 

expectations for each learning goal and how to achieve mastery (Marzano, 2010b).   

Proficiency scale ratings are recorded in a dynamic, ever changing, grade book, 

rather than a traditional static grade book when scores are permanently written (Clymer 

& Wiliam, 2007).  Students are continually encouraged to improve their level of 

proficiency for each learning goal, and as a result they can increase the proficiency scale 

value for learning goals as they improve their mastery.  Since learning may require 

multiple practice sessions, students should be allowed to have second chances. Allowing 

multiple opportunities for learning without penalty allows students to focus on learning, 

rather than the grade (Deddeh et al., 2010).   

A specific example of how a traditional grading system determines a final grade 

compared to a SBG final grade was illustrated by Deddeh, Main, and Fulkerson.  If a 

student earns a C on homework assignments and an A on a final summative test, a 

traditional grading system would average the two point values and most likely give the 

student a B in the course. Since the student has shown progression from practicing 

homework until the test date, a SBG system would give the student an A. Deddeh, Main, 
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and Fulkerson (2010) relate the traditional grading system to an actress who had negative 

review because she made errors in the rehearsal but excelled in the live performance.  

SBG gives students the score that shows the furthest progression, rather than being 

penalized by a low score while still learning (Deddeh, et al., 2010).  

One of the main purposes of SBG is to eliminate the “omnibus” grade that 

includes a combination of many skills, knowledge, tasks, and behaviors (Marzano & 

Heflebower, 2011).  Some of the advantages for grades given to students are to provide 

student direction (O’Connor, 2009), document progression, offer feedback to students 

and parents, and to use grades to help make instructional decisions. However, grades are 

also used to motivate, punish, and sort students. Including these components in a grade 

make a grade less useful, less accurate, and emphasize obedience instead of learning. The 

omnibus grade is eliminated in SBG because it shows the areas of strength and 

weaknesses within the content area (Wormeli, 2006).    

 Society has placed high value on reporting grades, class rankings and grade point 

averages.  Many school districts require reporting with a letter grade or a class 

percentage. Marzano and Heflebower suggested using a conversion from the proficiency 

scale to a letter grade. For example, if using a 4-point proficiency scale, 3.51 points and 

greater is equivalent to an A+, 3.00-3.51 points is equivalent to an A, and so on. Using a 

conversion scale allows teachers to implement SBG practices even if the school district 

requires a letter or a percentage grade (Marzano & Heflebower, 2011). 

 Studies have shown that students can benefit from the implementation of SBG. A 

study during a pilot STEM course measured the effects of SBG on self-efficacy and 
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student value towards SBG. The results suggest that students’ increased their confidence 

towards STEM education and showed students have a high interest and value in SBG 

(Carberrry et al., 2012).  Another SBG study found that students felt they had a higher 

understanding of the material, were able to focus more on learning, and felt more relaxed 

since they knew they would not be penalized during the learning process leading up to 

the summative assessment. The study also noted that students began monitoring their 

own learning and asked more questions to make sure of their understanding. Overall, the 

data suggests students’ scores were on average better for all students (Clymer & Wiliam, 

2007). 

 The implementation of SBG also comes with downfalls. Kohn (2011) states that 

any grading system, whether it is a 100-point traditional system or a 4-point proficiency 

scale, negatively affects students since even a proficiency scale is still linked to numbers 

and a final grade. Other challenges of SBG are motivation for students to complete 

homework, actively participate, and behave cooperatively in class since the grade does 

not reflect those components (Wormeli, 2006). Despite the difficulties of any grading 

system, grading is necessary (O’Connor, 2009). SBG systems are showing improvement 

over the widespread traditional systems by helping educators use formative assessments 

for student learning rather than measuring knowledge to award a grade (Clymer & 

Wiliam, 2007). 

METHODOLOGY 

The focus of this study was to analyze the effects of standards-based grading 

(SBG) on science comprehension, attitude towards grading, and motivation in science 
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class.  Research was conducted over a four-month period in three sections of seventh 

grade science with a total of 56 students.  The research methodology for this project 

received an exemption by Montana State University’s Institutional Review Board and 

compliance for working with human subjects was maintained (Appendix A).  

 Leading up to the period of treatment, students were learning science content 

through activities, labs, and homework assignments and tested using formative and 

summative assessments. Each task had a point value assigned to the task depending on 

the difficulty and required time to complete the task. Most assignments and labs were 

worth ten points and most summative tests were worth fifty points. A student’s grade in 

science was determined by the number of points earned out of the available points and 

assigning the corresponding letter grade.  

 The treatment period introduced a standards-based grading system to replace the 

previously used traditional point system. At the beginning of the unit, students were 

given a list of standards that would be addressed from the Next Generation Science 

Standards. The list of standards was broken down into smaller, more defined learning 

goals.  Each learning goal had multiple corresponding activities, labs, and assignments 

that supported the learning of the specific goal (Appendix B).  

The list of learning goals served as a way for students to see the objectives of the 

unit and to keep a record of their learning by placing scores for each task on the list.  

Each activity, lab, and assignment given to the students was accompanied by a four-point 

proficiency scale rubric (Appendix B). The rubrics outlined the abilities for each level of 

learning towards the goal: advanced, proficient, nearing proficient, and beginning (Table 
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1). As students progressed through the activities linked to their learning goal, their 

proficiency level had the potential to increase.  Students also had the opportunity to 

increase their levels by redoing assignments.  The overall score for each learning goal 

was reported as the average proficiency level for each task corresponding to the goal. 

Table 1 

General Rubric for Learning Goals 

Advanced 4.0 More complex learning goal. 

 3.5 In addition to score 3.0 performance, partial success at score 

4.0 content. 

Proficient 3.0 Target learning goal. 

 2.5 No major errors or omissions regarding score 2.0 content, and 

partial success at score 3.0 content. 

Nearing 

Proficient 

2.0 Simpler learning goal.  

 1.5 Partial success at score 2.0 content, and major errors or 

omissions regarding score 3.0 content. 

Beginning 1.0 With help, partial success at score 2.0 content and score 3.0 

content 

 0.5 With help, partial success at score 2.0 content but not at score 

3.0 content. 

 0.0 Even with help, no success 

Taken from Marzano (2010a). 

 Mastery of learning goals accounted for 50% of a student’s grade, and evidence of 

performance of each learning goal through summative assessments accounted for the 

other 50%. Since the district requires a letter grade for reporting, a conversion scale 

between proficiency level and a letter grade was used (Table 2). 
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Table 2 

Letter Grade & Proficiency Scale Conversion 

Letter Grade Proficiency 

Scale 

A+ 3.75-4.00 

A 3.26-3.74 

A- 3.00-3.25 

B+ 2.84-2.99 

B 2.67-2.83 

B- 2.50-2.66 

C+ 2.34-2.49 

C 2.17-2.33 

C- 2.00-2.16 

D+ 1.76-1.99 

D 1.26-1.75 

D- 1.00-1.25 

F Below 1.00 

 

 Student comprehension was measured using the Science Content Test 

administered before and after the treatment period (Appendix C).  Multiple questions 

were derived from each learning goal, in formats such as true and false, multiple choice, 

and short answer. Student scores were analyzed for normalized gains. Hake (1998) states 

a normalized gain with a value <0.3 is considered to be low, 0.3-0.7 as medium, and >0.7 

as high.   

Student comprehension, as well as attitude towards grading, and motivation in 

science class were measured using the Thoughts About Grading (TAG) Survey given 

before and after the treatment period (Appendix D). The survey included statements 

about grading and how strongly they agreed or disagreed with the statement.  Responses 

were assigned a number value and analyzed using a Wilcoxon rank-sum test. Survey 

response options and corresponding number values were: strongly agree (5), agree (4), 

undecided (3), disagree (2), and strongly disagree (1). The TAG Survey also contained 
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open-ended questions that were evaluated as qualitative data to determine changes or 

trends in student comprehension, attitudes towards grading and motivation.  

 Student interviews were conducted with a randomly chosen male and female 

student from each of the three sections of science, for a total of six interviews (Appendix 

E).  The interviews were administered before and after the treatment period to gain 

qualitative knowledge and details of the effects of the treatment period.  Throughout the 

treatment period, thorough notes were kept in a journal to document all observations of 

attitudes towards grading and student motivation both before and after the treatment 

period.  Occurrences of students choosing to redo assignments, comments on the positive 

and negative effects of SBG, and statements concerning attitudes towards grading were 

all documented (Table 3).   

Table 3 

Triangulation Matrix 

How does 

standards-based 

grading affect: 

Data Source 1 Data Source 2 Data Source 3 Data Source 4 

Comprehension 

Thoughts 

About Grading 

Survey 

Number of 

learning goals 

mastered 

Science 

Content 

Pre/Posttest 

 

Attitude 

towards grading 

Thoughts 

About Grading 

Survey 

Open ended 

survey 

questions 

Student 

Interviews 

Recorded 

Teacher 

Observations 

Motivation 

Thoughts 

About Grading 

Survey 

Open ended 

survey 

questions 

Student 

Interviews 

Recorded 

Teacher 

Observations 

 

DATA AND ANALYSIS 

  The Science Content Pre and Posttest scores were used to measure student 

comprehension during the treatment period (N=56). The normalized gain was calculated 
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to be a medium gain with a value of 0.59.  Normalized gains calculated with the same 

sample from a previous unit of a different learning topic in which a traditional grading 

system was used showed a comparable medium normalized gain value of 0.53.  The 

distribution of the Science Content Test scores changed after the period of treatment 

(Figure 1). The mean test score increased from 24% to 69%, the minimum increased from 

0% to 31% and the maximum increased from 49% to 93%. 

 

Figure 1. Box plots comparing test score distributions, (N=56). 

 

 Student comprehension was also monitored by recording the number of learning 

goals that were mastered throughout the treatment period (Figure 2). At least 50% of 

students were proficient in each of the eight learning goal, with the exception of learning 

goal 3 and learning goal 6, which are goals for capabilities of reporting genotype and 

phenotype percentages from a Punnett square and the ability to identify the role of 

various types of RNA (Appendix B).  
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Figure 2. Proficiency level reached for each learning goal, (N=56). 

Learning Goal 1: Students can identify inherited traits, LG2: Describe difference between 

dominant and recessive alleles and homozygous and heterozygous, LG3: Identify 

phenotype and genotype percentages with Punnett Squares, LG 4: Students can determine 

the outcomes of different types of dominance, LG5: Students can model the structure of 

DNA, LG6: Students can determine the role of each type of RNA in transcription and 

translation, LG7: Use a wheel or table to show how codons code for specific amino acids, 

LG8: Show the effects of mutations on protein synthesis. 

 

 Students reported an insignificant change in comprehension levels before and 

after the treatment period according to the Thoughts About Grading (TAG) Survey 

(Figure 3). The survey indicated a small increase from 73% to 78% of students reporting 

they disagree or strongly disagree with the statement, “I never understand what we are 

talking about in science class.” The overall distribution of student responses was similar 

for both before and after implementation of SBG. There was a small decrease in students 

reporting that science is the subject they are most knowledgeable about by 29% of 

students marking agree or strongly agree from 34% before the treatment period. The 

changes in responses for the number of students who understand what is being talked 

about in science class (p-value = 0.4388) and the number of students who feel science is 
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their most knowledgeable subject (p-value = 0.57) were found to be statistically 

insignificant when analyzed with the Wilcoxon rank-sum test (α = 0.05).   

 

 
Figure 3. Thoughts About Grading Survey responses showing student comprehension, 

(N=56). 

 

 Students’ attitude towards grading shows many similarities being reported in the 

TAG Survey before and after the SBG treatment period (Figure 4).  All responses for the 

survey questions that are represented in Figure 4 have close to 80% as positive attitudes 

towards grading in science class. The only survey question that resulted in students 

selecting strongly disagree as their response was for the statement, “My science grade 

accurately shows what I know in science.” The pre-treatment survey reported 82% of 

students agreeing or strongly agreeing with the statement and declined to 75% of 

students agreeing or strongly agreeing with the statement. A Wilcoxon rank-sum test 

showed that all of the questions presented in Figure 4 show statistically insignificant 

changes with p-values ranging from 0.40-0.44 (α = 0.05). Student interviews revealed 

83% of the students saying their science grade is far, which matches very closely to the 

average of 86% of students agreeing that their science grade is fair in the TAG Survey. 
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However, student interviews reported 100% of students explaining that their grade does 

not accurately show their knowledge about science with reasons such as, “No, because 

some people know a lot but don’t try,” and, “No, because some people just really don’t 

care about their grade.”  

 
Figure 4. Thoughts About Grading Survey responses showing students’ attitudes towards 

grading, (N=56). 

 

Despite the minimal change in students’ attitude in the previous survey questions, 

68% of students reported that SBG more accurately represents their knowledge in science 

compared to 46% of students who agreed or strongly agreed that the traditional grading 

system more accurately represents their knowledge in science (Figure 5).  Student 

interviews showed mixed reviews on the grading system they preferred, even though the 

TAG Survey showed the majority of the students believe that SBG represents their 

knowledge more accurately.  Interview responses described SBG as giving the student “a 
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better picture on what level I am at and in more detail.” Negative responses to using SBG 

were that the system is, “too confusing and the traditional system is more simple.” 

Overall, 65% of students agreed or strongly agreed they prefer using rubrics when 

assignments are being graded.  

 
Figure5. Student attitude towards standards-based grading and a traditional grading 

system, (N=56).  

 

One of the main components of SBG is being able to redo assignments and tests 

to encourage student improvement and learning. Therefore, student opinions of 

reassessment were gathered before and after the treatment period. A Wilcoxon rank- sum 

test (α = 0.05) showed no statistically significant change in students who agree or 

disagree with being able to redo assignments (p-value = 0.77) and retake tests (p-value = 

0.70). The TAG Survey indicated a decrease from 82% of students who agree or strongly 

agree to redo assignments from the pre-treatment survey to 73% of students who agree 

after the treatment and a decrease from 73% of students who agree or strongly agree to 

retaking tests before the treatment to 66% of students after the treatment.  
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Omitting grades for participation and note taking is another main idea in SBG. 

Open ended survey questions showed that 71% of students would like to see things like 

participation and taking notes included in grades. Reasons that students believe note 

taking and participation should be included in grades are to have a fair grade between 

those who try in class and those who don’t, because note taking and participation ensure 

student success, and because it will enable students do well tests. Reasons students do not 

think it should be included in a grade are because they don’t enjoy taking notes or taking 

notes does not help them learn.  

When students were asked what they like and dislike about SBG in open ended 

survey questions, 92% of students expressed something positive towards the grading 

system (Figure 6). The majority of students who like the SBG system liked it because it 

was easy and they were able to see their learning levels on assignments. One student said, 

“It gives you a little more information on what I need to do to improve.”  Another student 

said, “It truly shows your intelligence on a subject rather instead of getting a flat ten out 

of ten.”  The majority of students did not have any dislikes to report, however, most of 

the students who disliked the grading system was due to the system being confusing. 

During a student interview one student stated, “I honestly don’t understand how the 

system works.”  



19 

 

 

Figure 6. What students like and dislike about standards-based grading, (N=56). 

 

 Student motivation showed no statistically significant change according to 

a Wilcoxon rank-sum test (α = 0.05) after treatment for the TAG Survey items “I always 

study before tests” (p-value = 0.28) and “Getting a good grade is what makes me try hard 

in science” (p-value = 0.51). Open ended survey questions showed very similar responses 

before and after the treatment period with the majority of motivation stemming from 

getting good grades, followed by students who work hard because they think science 

class is fun (Figure 7). Throughout the treatment period, it was noted that each time 

graded assignments were passed back to students with their marked proficiency level, the 

first response observed was something similar to “I got a 3.0. What did you get?” And, “I 

got Advanced. What did you get?” These remarks mirror the responses after passing back 

a traditionally graded assignment except the phrases being, “I got an A.  What did you 

get?” Either form of these conversations indicates a motivation to get the desired grade, 

rather than learning the material. 
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Figure 7. Student responses from the Thoughts About Grading Survey question “Do you 

work hard in science class? Why or Why Not?,” (N=56). 

 

 During the treatment period, it was noted that two students took advantage of 

retaking tests. However, those students have retaken tests in previous units so an increase 

of student motivation in retaking tests was not detected. Students who resubmitted 

assignments were also minimal with six students resubmitting one of the 22 assignments 

in the unit. Records of incomplete work are from the same students who had records of 

incomplete work before the treatment period began.  

INTERPRETATION AND CONCLUSION 

 

 The implementation of SBG proved to be a complex task with many changes that 

were made in the science classroom. Even though there was not a statistically significant 

difference from the treatment period to support a change of student comprehension, 

attitude towards grading, or motivation, there was some very telling information in 

student likes and dislikes towards SBG. There was an undeniable result that most 
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students enjoyed using the SBG system. Focusing in on the effective aspects of the 

grading system that the students like will be beneficial in the future of my classroom.   

The most popular reason to like SBG from the students was the fact that it was 

easy. Easy is a vague word to describe why something is liked. Further research will have 

to be done to determine if “easy” means an easier way to succeed in science or an easy 

way to determine a grade or proficiency level. From the instructor’s point of view, I 

found it difficult to write rubrics from the learning goals at various proficiency levels. 

Knowing how hard the advanced goal should be compared to the proficient goal was a 

difficult decision and difficult to make all learning goals accurately measureable. I am 

unsure whether the rubrics provided a guideline for instruction and for student learning 

which gave students a reason to describe SBG as “easy” or if the expectations for 

reaching each proficiency level were not challenging to students and therefore considered 

to be “easy.” 

I was pleased to see that 35% of students liked SBG because they were able to see 

their learning level.  Discussing learning goals before instruction and assessment 

provided a clear picture of where students were supposed to be and how close students 

were from reaching the ultimate goal. Students also documented their progress on a grade 

tracker for each learning goal, which may have added to the number of students using the 

phrase “I like seeing what level I am at” when describing why they like SBG.  

Minimal student motivation change was documented with two test retakes and six 

assignment redo’s. One contributor to this low number may be the fact that I have 

allowed for students to retake tests and redo assignments for the entirety of the school 



22 

 

year. After researching the foundations of SBG and thinking about the idea of always 

improving student learning, I felt as though it would be a disservice to my students to not 

change my policy on test retakes and redoing assignments. Had the idea of reassessment 

been brand new, perhaps more students would have taken advantage of the opportunity.  

 The most obvious dislike of SBG was the confusion the system brought.  Many 

students struggled with tracking their proficiency level for each learning goal since there 

were multiple activities for each goal.  Despite the confusion, I did not hear any negative 

comments towards the rubrics or why they received a certain proficiency level on a 

rubric.  A confusing aspect for the instructor was setting up the learning goals on the 

district’s online grade book, Infinite Campus. The treatment period was during the time 

of the science fair which is graded on a school wide rubric that uses point values. The 

treatment period also spanned multiple quarters where a points grading system would 

start over at the beginning of a new quarter. Since SBG is progressive learning with an 

opportunity to improve scores, it was challenging to transition in between grading 

periods. The 4-point proficiency values had to be averaged and converted to a percentage 

by hand since the program does not support a mixture of point value items and 

proficiency level items.  I was very surprised that I had no comments or questions from 

parents who saw a different grade book set up on Infinite Campus.  

In the end, grading is still grading. No matter the grading system, there will 

always be discussions and questions about the subjectivity, accuracy, and necessity of 

giving a grade. Despite minimal statistical evidence, I believe many ideas of SBG will be 

useful in the future of my classroom.  
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VALUE 

This experience has changed how I view grading in the classroom. I am 

passionate about the foundations of SBG such as sharing learning goals, working to learn 

instead of for a grade, and aligning assessments with instruction before instruction even 

begins. A school wide implementation would be a more powerful tool compared to a 

single classroom to transform the idea of grading students. Though I will not be using a 

complete standards-based grading system, I will continue to use the beneficial pieces of 

the system in my classroom.   

I found the careful analysis of the Montana K-12 Science Content Standards and 

the Next Generation Science Standards very valuable. The process of breaking down 

each standard and carefully aligning the assessment and instruction to the standards gave 

me a clear picture of the goal for each topic. This process also made me more familiar 

with the curriculum and gave me confidence in the content I am teaching. Sharing those 

learning goals and proficiency levels with students gave a purpose and reason for 

students to learn.  

 In the future, I plan to continue to encourage students to take advantage of 

reassessment opportunities and to foster an environment for student learning rather than 

working to earn a grade. I will continue to practice writing defined, measureable rubrics 

to accurately assess the learning of students and that align with content standards.  

The initial TAG Survey had a student respond with the statement, “Why would 

we change how to grade because there is only one way to do it?” After the treatment 

period, a different student responded on the survey that they “liked learning about a new 

way to grade.” A few of the conversations the class had about a grading system got 
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students thinking about the reason for grading and the effectiveness of it all.  The issue of 

why and how we are grading in our classrooms will forever be a challenge and a 

discussion worth having.  

In addition to learning the benefits of standards-based grading in my classroom, I 

have learned the value of conducting classroom research.  Gathering data from your 

students in your classroom doesn’t get any more authentic. Continuing the research 

process, along with reflection on the effectiveness of my own teaching, will ensure 

lifelong progress in my profession.   
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TREATMENT UNIT LEARNING GOALS AND RUBRICS 

 



32 

 

Learning goal 1: Students can identify inherited traits 

Learning Goal 2: Describe difference between dominant and recessive alleles and 

homozygous and heterozygous. 

Advanced 4.0 Students can also draw a pedigree from given information 

of family history 

 3.5 In addition to score 3.0 performance, partial success at score 

4.0 content. 

   

Proficient 3.0 Students can use a pedigree to identify the phenotypes and 

genotypes of the individuals in the pedigree example. 

 2.5 No major errors or omissions regarding score 2.0 content, and 

partial success at score 3.0 content. 

Nearing 

Proficient 

2.0 Students can identify the phenotypes of the individuals in 

the pedigree example.  

 1.5 Partial success at score 2.0 content, and major errors or 

omissions regarding score 3.0 content. 

Beginning 1.0 With help, partial success at score 2.0 content and score 3.0 

content 

 0.5 With help, partial success at score 2.0 content but not at score 

3.0 content. 

 0.0 Even with help, no success 
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Learning Goal 3: Identify phenotype and genotype percentages with Punnett Squares 

Advanced 4.0 In addition to score 3.0 performance, students also show 

the phenotypes present in the organism.  

 3.5 In addition to score 3.0 performance, partial success at score 

4.0 content. 

Proficient 3.0 Students identify the difference between dominant and 

recessive alleles and their effects on phenotypes. 

Students label genotypes as homozygous and heterozygous 

correctly. (90% of the time) 

 2.5 No major errors or omissions regarding score 2.0 content and 

partial success at score 3.0 content. 

Nearing 

Proficient 

2.0 Students can identify the difference between dominant and 

recessive alleles and their effects on the phenotype with 

partial success (75% of the time)  

 1.5 Partial success at score 2.0 content, and major errors or 

omissions regarding score 3.0 content. 

Beginning 1.0 With help, partial success at score 2.0 content and score 3.0 

content 

 0.5 With help, partial success at score 2.0 content but not at score 

3.0 content. 

 0.0 Even with help, no success 

Advanced 4.0 In addition to calculating percentages, students show ratios 

of genotypes and phenotypes of offspring. (Example: 3:1 

tall to short pea plants) 

 3.5 In addition to score 3.0 performance, partial success at score 

4.0 content. 

Proficient 3.0 Students can use Punnett Squares as a model to determine 

percentages of offspring genotypes and phenotypes.  

 2.5 No major errors or omissions regarding score 2.0 content, and 

partial success at score 3.0 content. 

Nearing 

Proficient 

2.0 Students can accurately fill out a Punnett Square but have 

difficulty calculating the percentages of genotypes and 

phenotypes. 

 1.5 Partial success at score 2.0 content, and major errors or 

omissions regarding score 3.0 content. 

Beginning 1.0 With help, partial success at score 2.0 content and score 3.0 

content 

 0.5 With help, partial success at score 2.0 content but not at score 

3.0 content. 

 0.0 Even with help, no success 
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Learning Goal 4: Students can determine the outcomes types of dominance.  

 

 

Learning Goal 5: Students can model the structure of DNA 

Advanced 4.0 Students can determine the outcomes of the phenotypes and 

genotypes for the type of dominance. Students can identify both 

the parent genotypes and the offspring phenotypes 100% of the 

time. 

 3.5 In addition to score 3.0 performance, partial success at score 4.0 

content. 

Proficient 3.0 Students can determine the outcomes of the phenotypes and 

genotypes for the type of dominance. Students can identify both 

the parent genotypes and the offspring phenotypes 90% of the 

time.  

 2.5 No major errors or omissions regarding score 2.0 content, and partial 

success at score 3.0 content. 

Nearing 

Proficient 

2.0 Students can determine the outcomes of different types of 

dominance for the offspring OR the parent genotypes, but have 

difficulty with one or the other.  

 1.5 Partial success at score 2.0 content, and major errors or omissions 

regarding score 3.0 content. 

Beginning 1.0 Students struggle with both the parent and offspring geno and 

phenotypes  

 0.5 With help, partial success at score 2.0 content but not at score 3.0 

content. 

 0.0 Even with help, no success 
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Learning Goal 6: Students can determine the role of each type of RNA in transcription 

and translation. 

Advanced 4.0 Students model the structure of DNA with a variety of base 

pairs. 

 3.5 In addition to score 3.0 performance, partial success at score 

4.0 content. 

Proficient 3.0 Students accurately model the structure of DNA 

 2.5 No major errors or omissions regarding score 2.0 content, and 

partial success at score 3.0 content. 

Nearing 

Proficient 

2.0 Student models the structure of DNA with 70% accuracy of 

finding the correct base pair.  

 1.5 Partial success at score 2.0 content, and major errors or 

omissions regarding score 3.0 content. 

Beginning 1.0 With help, partial success at score 2.0 content and score 3.0 

content 

 0.5 With help, partial success at score 2.0 content but not at score 

3.0 content. 

 0.0 Even with help, no success 

Advanced 4.0 Students can describe the difference between messenger, 

transfer, and ribosomal RNA. Students can show the 

differences between transcription and translation. 

 3.5 In addition to score 3.0 performance, partial success at score 

4.0 content. 

Proficient 3.0 Students can describe the difference between messenger, 

transfer, and ribosomal RNA. Students can show the 

differences between transcription or translation, but have 

minor difficulties with one or the other. 

 2.5 No major errors or omissions regarding score 2.0 content, and 

partial success at score 3.0 content. 

Nearing 

Proficient 

2.0 Students can explain 2 of the types of RNA and either 

transcription or translation  

 1.5 Partial success at score 2.0 content, and major errors or 

omissions regarding score 3.0 content. 

Beginning 1.0 With help, partial success at score 2.0 content and score 3.0 

content 

 0.5 With help, partial success at score 2.0 content but not at score 

3.0 content. 

 0.0 Even with help, no success 
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Learning Goal 7: Use a wheel or table to show how codons code for specific amino acids.  

Learning Goal 8: Show the effects of mutations on protein synthesis. 

 

 

Advanced 4.0 Students can use codon wheel with 100% accuracy. 

 3.5 In addition to score 3.0 performance, partial success at score 

4.0 content. 

Proficient 3.0 Students use codon wheel with 90% accuracy. 

 2.5 No major errors or omissions regarding score 2.0 content, and 

partial success at score 3.0 content. 

Nearing 

Proficient 

2.0 Students use codon wheel with 70% accuracy.   

 1.5 Partial success at score 2.0 content, and major errors or 

omissions regarding score 3.0 content. 

Beginning 1.0 With help, partial success at score 2.0 content and score 3.0 

content 

 0.5 With help, partial success at score 2.0 content but not at score 

3.0 content. 

 0.0 Even with help, no success 

Advanced 4.0 Students can show the effects of mutations on protein 

synthesis and label the type of mutation correctly with 

100% accuracy. 

 3.5 In addition to score 3.0 performance, partial success at score 

4.0 content. 

Proficient 3.0 Students can show the effects of mutations on protein 

synthesis and label the type of mutation correctly. 

 2.5 No major errors or omissions regarding score 2.0 content, and 

partial success at score 3.0 content. 

Nearing 

Proficient 

2.0 Students can  label the type of mutation correctly but have 

difficultly showing the effects of mutations on protein 

synthesis. 

 1.5 Partial success at score 2.0 content, and major errors or 

omissions regarding score 3.0 content. 

Beginning 1.0 With help, partial success at score 2.0 content and score 3.0 

content 

 0.5 With help, partial success at score 2.0 content but not at score 

3.0 content. 

 0.0 Even with help, no success 



37 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

SCIENCE CONTENT TEST 
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Name            

Period     

Chapter 5 Genetics Test 

Modified True and False – If false, change the underlined word to make the statement true.   

1.     Recessive traits are always shown in an organism’s offspring.      
2.     Recessive alleles are seen when a trait is recessive homozygous.     
3.     A florist has one kind of plant that usually has beautiful red flowers, but 

sometimes has white flowers. If she crosses plants A and B as shown here, 50% of the 
offspring will have red flowers.       
 

Sperm of Plant A (Rr) 

        R          r 

  r   Ova of Plant B (rr)  
     
           r 

4.    A botanist has a plant that produces beautiful red flowers, but sometimes it has 
white flowers, If she crosses both plants as shown here, 50% of the offspring will have 
red flowers.       
 

Sperm of Plant A (Rr) 

        R          r 

 R   Ova of Plant B (Rr)  
     
           r 
 

5.    Mendel determined that each parent contributes one factor for each trait in 
the offspring.      

6.    When two second generation hybrid purple flower plants are crossed, all 
offspring will be purple.       

7.    Mistakes can happen during replication of genes.      

 

Multiple Choice. 

1.  A     is part of the DNA code on a chromosome. 
a. Gene 
b. Genotype 

c. Phenotype 
d. Gender 

2.    The study of      is called genetics. 

Rr rr 
Rr rr 

RR Rr 
Rr rr 
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a. Heredity 
b. Dominance 

c. Pea plants 
d. Mutations 

3.  Gregor Mendel studies heredity using     plants. 
a. Rose 
b. Pea 

c. Corn 
d. Tundra 

4.  A Punnett square shows you all the ways in which     can combine. 
a. Alleles 
b. Eggs 

c. Sperm 
d. Colors 

5.  Blood type in humans is controlled by     alleles. 
a. One 
b. Two 

c. Three 
d. Four 

6.  In a Punnett square, a capital letter stands for a     allele. 
a. Recessive 
b. Dominant 

c. Homozygous 
d. Heterozygous 

7.  Of the following, which is NOT a human blood phenotype? 
a. O 
b. AB 

c. B 
d. C 

8.  Of the following, which represents a homozygous recessive genotype? 
a. TT 
b. Tt 

c. tt 
d. TTT 

9.  A heterozygous orange-flowered plant is crossed with a homozygous purple-
flowered plant. If orange is a dominant allele and purple is recessive, what percentage 
of the flowers of the offspring plants will be purple? 
 

Orange Flower 
O o 

     o 
 
     o 
 

a. 25% purple 
b. 100% purple 

c. 50% purple 
d. 0% purple 

10.  A man and a woman want to have a child, but the man is heterozygous (Cc) for a 
recessive trait that causes a fatal illness. What is the probability of a child’s inheriting 
the trait? 

Cc  CC 

   ? 

a. 50% 
b. 25% 

c. 0% 
d. 75% 

11.  A red and a white snapdragon were crossed. Snapdragon flowers show 
incomplete dominance. The offspring were: 

a. 100% red 
b. 100% white 

c. 50% red 
d. 100% pink 

Oo oo 
Oo oo 
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12.  Kari has two pet rats with black fur. When her rats mated, one of their four 
offspring had white fur, and the other three had black fur. Which is most likely true for 
Kari’s rats? 

a. Both parents are homozygous for the white-fur trait, which is recessive. 
b. Both parents are heterozygous for the whit-fur trait, which is dominant. 
c. Both parents are heterozygous for the white-fur trait which is recessive. 
d. Both parents are heterozygous for the white-fur trait, which is sex-linked. 

13.  If a Type A and Type B couple produce offspring, the offspring can be: 

Human ABO Blood Type 

Phenotype Possible Genotype 

Type A IAIA or IAi 

Type B IBIB or IBi 

Type O ii 

Type AB IAIB 

a. Type A or Type B only 
b. Type O only 

c. Type A, B, AB, or O 
d. Type AB only 

14.  Parents pass their traits down to their offspring through their   . 
a. Daughter cells 
b. Son cells 

c. Body cells 
d. Reproductive cells 

15.  A recessive trait is observed when      recessive alleles are present in  
offspring. 
a. 0 
b. 1 

c. 2 
d. 3 

16.  An allele that blocks another allele is called a(n):     . 
a. Genetic trait 
b. Heredity trait 

c. Recessive trait 
d. Dominant trait 

17.  Which of the following is NOT part of a chromosome? 
a. Proteins 
b. Cell 

c. Deoxyribonucleic acid 
d. DNA 

18.  Which of the following is NOT one of the nitrogen bases that form the rungs of  
the ladder in DNA? 
a. Adenine 
b. Cytosine 

c. Francine 
d. Guanine 

19.  Proteins are made with the help of     . 
a. DNA 
b. RNA 

c. PNA 
d. MNA 

20.  Which of the following is NOT a type of RNA? 
a. Messenger RNA 
b. Transfer RNA 

c. Ribosomal RNA 
d. Translational RNA 

21.  Each of the following is a form of mutation EXCEPT: 
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a. Replication 
b. Substitution 

c. Insertion 
d. Deletion 

22.   Some     are due to environmental factors. 
a. Genotypes 
b. Phenotypes 

c. Alleles 
d. Genes 

 

Matching – Match the following descriptions with the examples given. 

a.  genotype  b. phenotype 

   1. shape of a fruit 

  2. height of trees 

  3. flower color 

  4. width of leaves on a plant 

  5. an organism’s genetic makeup 

a. Pedigree 
b. Heterozygous 
c. Incomplete dominance 
d. Phenotype 
e. Multiple alleles 
f. Homozygous 
g. Dominant allele 
h. Recessive allele  
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  6. organisms with two different alleles for a trait 

  7. when an intermediate form is expressed in offspring 

  8. when more than two alleles control a trait 

  9. physical appearance of an organism 

  10. tool for tracing a trait through a family 

  11. when there are two alleles that are exactly the same 

  12. an allele that seems to disappear 

  13. an allele that covers up another allele 

 

Short Answer 

1. Complete the mRNA strand that would form along the DNA strand: 
 

DNA: A  C  G  T  T  G  A   C  C   

           mRNA: 

2. Make one type of mutation to the mRNA strand created in question 1: 
 

Strand after mutation: Which amino acids would be coded for during the 
transcription of the original mRNA AND the mutated mRNA?  

 
3. Match the types of RNA to the correct description by drawing a line: 

a. rRNA   brings a translated message from DNA to the cytoplasm  
b. mRNA   brings the correct amino acids to form proteins 
c. tRNA   makes up ribosomes 

4. List the phenotypes and genotypes for the following cross. Incomplete Dominance is 
shown in offspring. 
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Black Horse (BB) 

      
White Horse (bb) 

 

5. List the phenotypes and genotypes for the following cross. Complete is shown in 
offspring. 

Tall pea plant (Tt) 

      
Tall pea plant (Tt) 

 

6. List the phenotypes and genotypes for the following cross. Codominance is shown in 
offspring. 

Red Flower (RR) 

      
White Flower (WW) 

 

  
  

  
  

  
  

LG 1 LG 2 LG 3 LG 4 LG 5 LG 6 LG 7 LG 8 LG 9 
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APPENDIX D 

THOUGHTS ABOUT GRADING SURVEY 
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**Participation in this survey is voluntary and participation or non-participation will not affect a 

student’s grades or class standing in any way.** 

Each following statement expresses a 
feeling about science class. Please 
rate each statement for how much 
you agree by placing an “X” in the 
appropriate box. 

Strongly 
Agree 

Agree Undecided Disagree 
Strongly 
Disagree 

I understand how my homework 
grades are determined. 
 

     

I understand how my test grades are 
determined. 
 

     

My science grade accurately shows 
what I know about science. 
 

     

My science grade is fair.  
 

     

I think I should be able to redo 
assignments if I don’t do well on them 
the first time. 

     

I think I should be able to redo tests if I 
don’t do well on them the first time. 
 

     

I am nervous to see my grades on 
science assignments. 
 

     

I always study before science tests. 
 

     

Getting a good grade is what makes 
me try hard in science. 
 

     

Science is the hardest class I have. 
 

     

Science is the subject I am most 
knowledgeable about. 
 

     

I never understand what we are 
talking about in science class. 
 

     

Science class is very interesting to me. 
 

     

I enjoy doing science assignments. 
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Post-treatment additions 

Each following statement expresses a 
feeling about science class. Please 
rate each statement for how much 
you agree by placing an “X” in the 
appropriate box. 

Strongly 
Agree 

Agree Undecided Disagree 
Strongly 
Disagree 

Using standards-based grading helps 
me learn science better. 
 

     

I prefer using rubrics when 
assignments are graded. 
 

     

Standards-based grading is more 
accurately represents my knowledge 
about science. 

     

The grading system used before more 
accurately represents my knowledge 
about science. 

     

Standards-based grading makes 
science more challenging.  

     

 

1. Do you work hard in science class? If so, what makes you work hard? And if not, why? 

 

2. Do you think things like participation and taking notes should be included in your 

science grade? Why or why not? 

 

 

 

3. What do you like about the standards-based grading system? (Post only) 

 

 

4. What do you dislike about the standards-based grading system? (Post only) 

 

 

 

5. Is there anything else you would like me to know about grading and science class? 
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APPENDIX E 

INTERVIEW QUESTIONS 
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Student Interview Questions – Pre and post-treatment 

**Participation in this interview is voluntary and participation or non-participation will not affect 

a student’s grades or class standing in any way.** 

1. How would you describe the grading system used in science right now?  

a. Is it fair?  

b. Does it accurately represent your knowledge about science? (For example, if 

you have an A, does that mean you know a lot about science? And if you have a 

C, does that mean you don’t know very much about science?) 

2. What motivates you to do well in science? Grades or understanding the material? 

Post-treatment only 

1. Do you like using rubrics to grade? Why or why not? 

2. Which grading system do you like better? SBG or what we did before? Why? 

 


