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ABSTRACT 

Teachers are encouraged to differentiate instruction for students with different 
learning abilities, but we usually implement a summative assessment that is not 
differentiated for different learners. Authentic assessment gives students the opportunity 
to demonstrate their understanding of the content through means other than taking a 
traditional test, usually in the form of a project. Research also shows that students are 
more motivated when given autonomy in the classroom. This study was implemented to 
see if giving students alternative assessments with choice would increase scores, 
engagement and confidence and decrease test anxiety. Throughout four units of study, 
8th-grade physical science students were given summative assessments alternating 
between traditional and authentic project assessments in which students were offered 
choice. Pre-tests were given before each unit and pre-test scores were compared with the 
unit assessment scores. Student growth from pre-test to post-test was then analyzed. 
Students were also surveyed prior to each assessment about levels of confidence, 
preparedness and anxiety. They were also asked about feelings regarding traditional 
assessments and alternative assessments. Students also participated in an assessment that 
reflected their learning style. Select students were also interviewed. The study showed 
that there is not a significant difference in test scores between traditional and alternative 
assessments, but the small difference there was showed students performed slightly better 
on traditional assessments. Students did feel more confident and prepared for alternative 
assessments, and also expressed that they strongly prefer projects to traditional tests. Test 
anxiety did not significantly differ between traditional and alternative assessments. A 
majority of students do prefer to be given a choice when it comes to doing project 
assessments and feel that projects give them the opportunity to demonstrate their 
understanding of the content. 
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INTRODUCTION AND BACKGROUND 

School Demographics 

 Glenrock Junior/Senior High School is a rural school in Glenrock, Wyoming, 

twenty miles east of the larger town of Casper. Glenrock has a population of 2,500 people 

and its schools make up Converse County School District Number 2. The Junior/Senior 

high school serves grades 7-12 and, as of May 2021, enrolls 302 students. That number 

fluctuates year-to-year depending on the local economy, which is largely energy-based. 

The cultural demographics of our school are 83.2% white, 13.2% Hispanic, 2.8% 

multiracial and less than 1% American Indian. We have students ranging from affluent 

ranch families to students who find themselves in the small rural town due to poverty 

situations. Twenty-seven percent of our students qualify and utilize free or reduced lunch. 

One of the goals of our school, which came under new administration during the 2018-

2019 school year, is to improve our graduation rate. We recently received data that our 

graduation rate has increased from 81.8% to 92.3%. The average ACT score is 19.3, and 

we would like to see that increase as well (WDE, 2020).  

Many of our students have plans to enter the workforce or go to a trade school 

post graduation. This makes it difficult to motivate students to buy into academics and 

perform well on standardized exams. This lack of motivation is also seen when it comes 

to traditional classroom exams. However, many students are motivated by opportunities 

to apply other skills and interests in the academic setting. Under the new administration, 

the culture of the school has been changing for the better, with an increase in pride in the 

school, improvement of the feeling of community, and getting more students to 
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participate in an extracurricular club or sport. The new administration has brought new 

light to the school and teacher morale is very high. The administration is very supportive 

of new ideas and approaches, and gives teachers freedom to do what is best for students. 

All teachers are assigned multiple grade levels in their subject area. I teach 7th grade life 

science, 8th grade physical science, and high school biology.   

Context of Study 

As a student, I was a good test taker. In school, with little studying, I could excel 

on a traditional assessment. In more difficult college courses, I would study for hours and 

cram information before a test, and pass with flying colors. The information I would cram 

into my brain rarely stayed for the long term, though. I would see peers that worked hard 

in class, knew the material, and studied for hours struggle on exams. When I began 

teaching and saw this phenomenon in my own classes happening to my students, I 

realized that some students just don’t do well on traditional exams even if they know and 

understand the content. Many other students are not motivated by traditional academics, 

but thrive when given opportunities to learn in other non-traditional ways. When they 

struggle with traditional academics, many students lose confidence and motivation 

altogether and choose not to complete high school. Teachers learn about multiple 

intelligences and different learning styles early on in college education courses. Students 

all have different strengths, and they absorb information in different ways. This is why 

we are taught to differentiate instruction. Traditional assessments don’t usually 

differentiate in a way that all students can succeed.    
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With there still being pressures to prepare students to succeed on standardized 

tests, it is difficult to justify going away from traditional assessments altogether. In my 

four years as an educator, I have thoughtfully made changes to some of my summative 

assessments. I have created alternative summative assessments if the content lends itself 

to being assessed in a more authentic way. For example, my eighth-grade physical 

science students are given a thorough project-based assessment that involves them 

running a construction business and designing and building a roller coaster. They meet all 

the standards throughout this project and are assessed based on a rubric. I also have my 

seventh-grade life science students write an explanatory essay about energy transfer 

where they thoroughly explain the processes of photosynthesis and cellular respiration 

while tying in the class learning we did throughout the unit. Students follow a rubric and 

use the resources they had gathered throughout the unit to help them with their 

explanations. I am lucky that I have the freedom to do that in my school, as the 

administrators have a lot of trust in their educators to do what is best for the students in 

their classrooms. When I give an alternative assessment, it seems that I see more 

engagement from students, as well as increased assessment scores. A traditional 

assessment is usually greeted with sighs and negative attitudes, as well as stress and 

anxiety. Students who don’t do well on a traditional assessment will generally retake it 

without any further preparation. When students make corrections for an improved score 

on an alternative assessment, they are engaged in making the correction, not just winging 

it and hoping for the best.  
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There are still flaws in this approach, though. Even with an alternative 

assessment, giving each student the same one doesn’t allow for some students to play to 

their strengths and really show that they know the content. I want to be able to give all 

students the opportunity to succeed on a summative assessment and show what they 

know in a way that they feel most confident. To accomplish this, I want to give students 

choice-based alternative assessments.  

Focus Question 

My focus question was, Does offering choice-based alternative assessments in 

place of traditional assessments increase student achievement in the science classroom? 

My sub-questions include the following:   

1. Do choice-based alternative assessments increase student engagement in the 

assessment process?  

2. Will offering students choice on assessments improve student confidence? 

3. Will offering students choice-based alternative assessments decrease test anxiety? 

  



5 
 

CONCEPTUAL FRAMEWORK 

Assessment and Constructivism 

 The goal of assessment in the classroom is to measure student mastery of the 

content. According to Llewellyn (2014), assessment tools have three major functions in 

teaching and learning. These goals include determining prior knowledge with a pre-

assessment, monitoring student learning during a lesson or unit with formative 

assessments, and evaluating student performance at the end of a unit of study with a 

summative assessment. Traditional assessments tend to include multiple-choice, pen-to-

paper tests. These traditional assessments may not be the most appropriate way to assess 

student achievement on the information that has been taught in the science classroom 

(Wright, 2015).  

 Alternative assessment, also called classroom-based, qualitative, performance 

assessment, or authentic assessment, is a way to gauge student mastery of the content in 

more authentic ways (Janisch et al., 2007). This form of assessment allows the teacher to 

determine the depth of student understanding and gives students who might normally 

struggle on traditional tests an opportunity to demonstrate their science knowledge 

(Corcoran et al., 2004).  

 Seeing the students as constructors of knowledge, finding authenticity in the 

materials and activities the students are involved in, and empowering students make up 

the framework of using alternative assessment (Janisch et al., 2007). This has its roots in 

constructivism, which is not a new idea in the realm of education. At its core, 

constructivist pedagogy consists of teaching methods that are focused on active learning 
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of students (Krahenbuhl, 2016). John Piaget proposed that knowledge is actively 

constructed by the learner and not passively transmitted by the educator (Boudourides, 

2003). In this sense of the theory, students derive knowledge through processes that are 

meaningful which allow the learner to construct individual interpretations of their 

experiences and, in turn, construct meanings in their own mind (Krahenbuhl, 2016). In 

order to learn, students need to be active, not passive. Therefore, there is a need to assess 

students’ abilities to apply new knowledge to new contexts instead of their ability to 

remember information (Garbett, 2011).  

Offering Choice in the Classroom 

 Alternative assessment empowers students as it makes them the constructors of 

knowledge (Janisch et al., 2007). Empowering students is at the center of the self-

determination theory. Self-determination theory states that students have a need for 

autonomy, competence and relatedness to have self-motivation in the classroom. As 

students get older, intrinsic motivation tends to decrease and it becomes more difficult for 

teachers to motivate students. Offering autonomy through choice is one way to increase 

student motivation. Feelings of competence will not enhance intrinsic motivation unless 

accompanied by feelings of autonomy. As students get into middle and high school, there 

appears to be reduced choices and tightened controls. But it is at this age that students’ 

autonomy needs to begin to increase. Teachers need to find ways to motivate students 

throughout their academic careers, and they can do this by providing more opportunities 

for choice in the classroom (Beymer & Thompson, 2015).  
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 For choice to be beneficial it must produce feelings of both competence and 

autonomy. Students must understand the value in the task they are completing. The 

feeling of autonomy increases if the task is viewed as being connected to values, interests 

and goals that are identifiable to the individual. When done correctly, choice can enhance 

intrinsic motivation, effort, task performance, perceived competence, and preferences for 

challenge (Beymer & Thompson, 2015). 

In a study, students were given a choice between different homework 
assignments. Students reported feeling more interested and enjoying 
homework more when offered a choice between two homework 
assignments. They also scored higher on the unit test and completed more 
of their assignments when offered a choice between two homework 
assignments. Finally, the authors found that student perceptions of receiving 
autonomy support from teachers predicted intrinsic motivation for 
schoolwork as well as a higher GPA (Beymer & Thompson, p. 110). 

In order for choices to be seen as valuable to the student, the teacher must first 

build initial interest and background knowledge with the students. It may also be 

beneficial to give students a smaller set of items to choose from rather than a larger, 

overwhelming amount of choices (Beymer & Thompson, 2015). Students will develop 

skills in creativity when they are given freedom of choice in their learning experiences. 

Schooling is important to develop students’ creativity, which can be defined as thinking 

or problem solving that includes construction of new personal meaning. Glasser’s Choice 

Theory says people have five psychological needs including the need for survival, the 

need to belong, the need for power, the need to have fun, and the need for freedom. The 

need for freedom can be met by offering students the option to make choices. In contrast, 

losing freedom can reduce the ability to be constructively creative, as choice encourages 

creativity. Offering freedom of choice releases confidence to take risks, handle 
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challenges and explore ideas in creative ways. Traditional benchmark assessments and 

standardized tests limit students’ creativity, so students should be given autonomy 

concerning the learning process when possible. When students are given the freedom to 

decide how to accomplish the task, their expertise and creative thinking skills are 

maximized. It becomes the responsibility of teachers to help students recognize the 

creativity within them by providing freedom of choice in the classroom (Olutayo, 2012).  

Multiple Intelligences in the Classroom 

Education plays an important role in developing students to become creative 

people with a broad range of knowledge. In order to successfully do this, teaching must 

accommodate students’ intelligence. Howard Gardner stated that intelligence has seven 

components and he coined these multiple intelligences. Later, an eighth component was 

added. These intelligences include linguistic-verbal, logical-mathematic, spacial-visual, 

rhythmic-musical, kinesthetic, interpersonal, intrapersonal, and naturalistic (Figure 1). 

Every student will have certain intelligences that are higher than other intelligences. A 

teacher’s role is to help every student to develop at least seven of the intelligences by 

modifying materials to meet them. Not incorporating students’ intelligence will lower 

students’ motivation to learn. Relevant teaching approaches can increase students’ 

creative thinking and understanding (Widiana & Jampel, 2016).  
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Figure 1. A chart detailing the eight intelligences (Marenus, 2020). 

Each area of intelligence is discrete and each also interacts with the others in 

complex ways to produce behavior and achievement. The National Council for 

Curriculum and Assessment in Ireland advised that assessment techniques in education 

should be broadened to reflect the aims of curriculum and should be integrated into the 

learning experience as far as possible. Assessment should have the intention to improve 

the quality of student learning. In order to do this, schools need to assess a wide range of 

student achievement, not just academic performance. They call this “intelligence-fair” 

assessment, which gives opportunities to demonstrate understanding in different forms of 

representation to fit the way that students are best able to communicate their learning. 
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Since teachers and students have a tendency to work towards tests, reforming assessment 

practice is the first step to achieving curricular reform (Hyland, 2011).  

Students’ multiple intelligences should be assessed using a variety of approaches. 

Proponents of authentic, alternative assessments argue that they measure students 

understanding of material in a more thorough manner than multiple choice or fill-in-the-

blank tests. Large-scale assessments influence teaching far too much and they fail to 

capture students’ unique abilities. Classroom-based, teacher directed authentic 

assessments are critical. (Ochanji, 2000). In order to incorporate students’ many multiple 

intelligences, learning styles, and abilities, including a variety of projects are essential in 

the curriculum to reflect the diverse group of students. Traditional fixed-response testing 

does not provide clear or accurate pictures of what students can do with their knowledge. 

President Obama called on education leaders to develop assessments that do not merely 

measure whether or not students are able to choose an answer on an exam, but if students 

have 21st century skills like problem solving, critical thinking, entrepreneurship, and 

creativity. Authentic assessments can ignite 21st century skills in ways traditional fixed-

response tests cannot. It is important to have the ability to know the world through 

dialogue, spacial demonstration, musical thinking, using the body to solve problems or 

create things to build a perception of others and a perception of ourselves. If we are to 

meet and accommodate the individual needs of a diverse student population, classrooms 

need to aim to provide an interactive and engaging learning community that allows for 

student growth and achievement (Wright, 2015).  
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Differentiation and Alternative Assessments 

Universal Design for Learning guidelines suggest providing multiple ways of 

engagement for the learner, providing multiple means of representation to present the 

content and providing many ways of action and expression so the students can reflect 

what they learned (Nyberg, 2018). Providing a variety of instructional activities and 

modes of presentation allows all students to learn the same concepts and skills with 

varied levels of support, challenge, and complexity to meet their individual needs. This 

doesn’t just apply to classroom instruction; this applies to assessment as well. Teachers 

should differentiate the means by which students demonstrate mastery of the content by 

providing multiple options for students to choose from that play to their strengths and 

unique abilities (“A teacher’s guide,” 2007). In student-centered classrooms, effective 

teachers use various forms of assessment to make day-to-day as well as month-to-month 

judgments about students’ performances. A wide range of assessments can provide a 

teacher with a better understanding of whether or not a student has truly learned the 

content. In differentiated assessment, teachers provide a variety of tests and incorporate 

choice so students can best reflect what they learned in a way that fits their learning style 

(Llewellyn, 2014).  

Differentiation recognizes that students’ readiness levels, interests, and 

motivations differ. These differences can impact what students take away from 

instruction and the pace they need to experience the information. When students are 

actively involved in their own learning, it can eliminate the notion of that fairness means 

all students doing the same thing at the same time. Teachers can differentiate the 
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modalities that students’ use to demonstrate their learning by providing students choice 

that permits students some control and input into the process. This allows students to 

become agents in their own learning and can increase motivation for learning and 

performance (Dotger & Causten-Theoharis, 2010).  

Developing and implementing authentic assessment can provide reliable and valid 

information about student learning. It can be used in middle school classrooms for 

accurate assessment of students’ success in achieving academic learning standards (Moon 

et al., 2005). Unlike standardized tests, authentic assessments can demonstrate growth 

over time (Mackenzie, 2020). When it comes to developing alternative assessment, 

teachers should ask, “What do we want to measure?” This should drive assessment and 

instruction. Successful implementation of alternative assessments can positively serve 

both students and teachers. The more assessments are improved for learning, the more 

satisfied both teachers and students will be with outcomes (“Developing alternative 

assessments,” 1994). Alternative assessments allow teachers to determine the depth of 

student understanding and allow students who struggle on traditional tests to demonstrate 

their science knowledge in a way that works for them. This type of assessment leads to 

the collection and evaluation of evidence of real student learning. It focuses on indicators 

of meaningful and valuable student progress. Alternative assessment can include 

performance tasks that ask students to perform, create, produce, or do something 

involving the content. It can tap into higher-level thinking and problem-solving skills. It 

uses tasks that represent meaningful instructional activities and involves real-world 

application (Corcoran et al., 2004).  
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A trend in middle school assessments seems to be moving toward more practical 

forms of assessment that focus less on the recall of the content and more on the 

construction, or formation, of the content. Alternative assessments, or performance 

assessments, allow students to demonstrate skills they have learned in a rational manner 

that works for them. This form of assessment attempts to make testing more practical and 

relevant for students and provides students with diverse learning styles opportunities to 

demonstrate comprehension and skill (Wright, 2015). Traditional assessments usually 

focus on content and may not prepare students for tasks they will perform outside the 

classroom in the real world. Authentic assessments can model activities students might 

actually perform in the real world. Authentic assessments should ask students to do a task 

that is realistic, complex and integrated closely with something the student would have to 

do outside of school. This allows students to use their creativity, preparation, skills and 

complex reasoning to demonstrate their learning in an authentic way (Mathieu, 2000). 

Prouty (2006) describes being a student in the classroom who never had 

motivation to perform on traditional assessments.  

I have always been weary of multiple-choice tests. As a student, I was never 
very good at figuring out what my teachers wanted me to study, and often 
what I thought was crucial did not appear to be very important to the teacher 
or the test. I left many classes thinking that I never really had a chance to 
show the teacher what I knew, only what I did not know (p. 35). 

Ensuring assessments are meaningful and effective not only gives students 

authentic opportunities to display mastery of skills, but can provide teachers critical 

windows into what students really know and understand (Prouty, 2006). Alternative 

assessments have the potential to reverse the traditional paradigm of student passivity and 

replace it with student initiative, self-discipline, and choice (Janisch et al., 2007). One 
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size of assessment does not fit all. Students need opportunities to decide how they will 

most successfully demonstrate their knowledge (Mackenzie, 2020). Effective student 

assessment is grounded in theories of learning and understanding and builds on skills 

students need to be successful in the 21st century (Corcoran et al., 2004).  
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METHODOLOGY 

Purpose 

The purpose of this study was to determine if implementing alternative classroom 

assessments while also offering students choice on these assessments would increase 

student achievement and improve student attitudes towards classroom assessments. The 

research methodology for this project received an exemption by Montana State 

University’s Institutional Review board and compliance for work with human subjects 

was maintained (Appendix A). 

The study was done across three 8th-grade physical science classes beginning in 

the fall of 2020, and ending in the spring of 2021. Each class had between 16 and 21 

students. A total of 45 students were involved in the study. Of the 45, 9 students had 

IEPs, 2 had 504 plans, and one was ELL. Sixty-percent of the students were female, 40% 

were male (Glenrock Junior/Senior High School, 2021).  

Treatment 

To determine if student performance improved when given choice-based 

alternative assessments in place of traditional assessments, I alternated between 

traditional written summative assessments and alternative choice-based assessments with 

each unit. The traditional assessments included standard matching, multiple choice, and 

short-answer questions. These assessments were given for the units Atoms, Elements and 

the Periodic Table, and Chemical Reactions. The choice-based alternative assessments 

were project-based. These assessments were given for the units Interactions of Matter, 
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and Chemical Bonds. Students were given the opportunity to choose the style of project 

from five choices. Project requirements were detailed and included the same information 

that would have been on the traditional assessment. Projects were graded with rubrics, 

and points were distributed similarly to a traditional assessment (Appendix B). 

Throughout each unit, content was taught through lecture, reading, videos, and 

hands-on labs and projects as usual. Formative assessments were given throughout each 

unit to check for understanding. 

Data Collection 

Pre-tests were given at the beginning of each unit to use as a reference for student 

growth in the form of traditional assessments presented in a Google Form. They included 

Interactions of Matter pre-test (Appendix C), Atoms, Elements and the Periodic Table 

pre-test, Chemical Bonds pre-test, and Chemical Reactions pre-test. Normalized gains 

were calculated comparing pre-test and post-test scores using percentages (Appendix D).  

Normalized gains less than 0.3 were considered low, gains 0.3-0.7 were considered 

medium gain, and gains greater than 0.7 were considered high (Hake, 1998). 

To collect data on student confidence, anxiety, and feelings towards tests and 

projects, the Assessment Survey created on Google Forms was given before each 

assessment (Appendix E). The Assessment Survey asked students to rate their confidence 

level, their level of preparedness, and their anxiety level prior to an assessment on a scale 

of 1 to 5. Students were also asked if they generally perform well on traditional 

classroom assessments, and provided with a range of responses from strongly agree, 

agree, neutral, disagree and strongly disagree. They were given the same range of 
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responses when asked if they prefer traditional tests to projects, if they feel traditional 

tests or projects truly reflect what they know about the content, and if they prefer to be 

given a choice on projects. I compared the results of these surveys to see if student 

feelings changed when given a traditional assessment compared to when they were given 

an alternative assessment.  

Students had different strengths when it came to learning and how they best learn 

the content can vary. To support this claim, students were given the Learning Styles 

Assessment to determine their learning styles (Appendix F). The questionnaire had 

students determine if they related to each statement often, sometimes, or seldom/never. 

Each response had a value, often is 3, sometimes is 2, and seldom/never is 1. Students put 

the value next to each statement. The statements were divided between a visual modality, 

auditory modality, and a kinesthetic/tactile modality. Each modality had ten statements. 

After putting a value next to each statement, students totaled their points for each 

modality. The modality with the highest point total would reference the students’ 

preferred learning style. The results were examined for analysis by recording how many 

students scored highest in the kinesthetic modality, visual modality, and auditory 

modality. Those results were then compared with the normalized gains of each 

assessment to see if learning style impacts how students perform.  

To support data on student feelings towards assessments, the Interview Questions 

were implemented among a select few students from different backgrounds with different 

strengths and weaknesses in the classroom (Appendix G). The students were interviewed 

after the treatment and the intent of the questions was to get an overall perspective on 
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how students felt about traditional assessments, alternative assessments, and the purpose 

and value of each. I also noted observations on student engagement in the process and 

preparation prior to and during each different type of assessment that was implemented.  

Table 1. Data Triangulation Matrix. 
   Data Collection Instruments 

Focus Questions 

Pre and post 
assessments 
(traditional and 
alternative) 

Assessment 
Survey 

Learning Style 
Assessment 

Interview 
Questions 

Observation 

Main Question: 
Does offering 
choice-based 
alternative 
assessments in 
place of traditional 
assessments 
increase student 
achievement in the 
science classroom?  

X  

 

 

X 

 

 

 X 

Sub-Question 1: 
Do choice-based 
alternative 
assessments 
increase student 
engagement in the 
assessment 
process? 

X X X X X 

Sub-Question 2: 
Will offering 
students choice on 
assessments 
improve student 
confidence? 

 X X X X 

Sub-Question 3: 
Will offering 
students choice-
based alternative 
assessments 
decrease test 
anxiety? 

 X  X  
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DATA ANALYSIS  

Results 

The results for the Interactions of Matter Alternative Assessment showed an 

average normalized gain of 0.66, medium gain as defined by Hake (1998). Overall, 22 

students showed gains in the high range, 16 in the medium range, and 7 were considered 

low. One student did not submit a unit project and received a zero score. The average 

student score for the pre-test for this unit was 33%, and the average score on the post test 

was a 76%. The box and whisker plot shows the range in scores on the pre-test, the post-

test project, and the normalized gains (Figure 2).  

 

Figure 2. The range scores on the unit pre-test, post-test, and normalized gains are shown, 
(N=45). Note: One student did not submit a project and received a zero score, as shown 
by the outlier. 
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The results of the Atoms and Elements Traditional Assessment suggested an 

average normalized gain of 0.72. A gain of 0.7 and up is considered high (Hake, 1998). 

The average student score on the pre-test for this unit was a 38%. The average post-test 

score was an 84%. Seventy-three percent of students showed high gains from the pre-test 

to the post-test scores. Twenty-four percent had medium gains, and a total of two students 

had low gains. The box and whisker plot shows the range in scores on the pre-test, the 

traditional post-test, and the normalized gains (Figure 3).  

 

Figure 3. The range scores on the unit pre-test, post-test, and normalized gains are shown, 
(N=45).  

The results for the chemical bonding choice-based authentic assessment showed 

an average normalized gain of 0.73. This is considered a high gain. The average score on 

the unit pre-test was a 32%, while the average score on the summative project was an 

80%. Overall, 30 students had normalized gains in the high range, 12 in the medium 
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range, and three in the low range. Of the students that showed low gains, one did not 

comply with project requirements and did not submit a finished product. The box and 

whisker plot shows the range in scores on the pre-test, post-test project, and the 

normalized gains (Figure 4).  

 

Figure 4. The range scores on the unit pre-test, post-test, and normalized gains are shown, 
(N=45).  

The results of the Chemical Reactions Traditional Assessment showed an average 

normalized gain of 0.76 between the pre- and post-assessments. This gain is considered 

high (Hake, 1998). The average pre-test score was a 39% and the average summative 

score was an 85%. Overall, 33 students had high normalized gains, 10 were in the 

medium range, and 2 showed low gains. Three students did not earn passing scores on the 

summative test. The box and whisker plot shows a range in scores on the pre-test, the 

post-test, and the normalized gains (Figure 5).  
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Figure 5. The range scores on the unit pre-test, post-test, and normalized gains are shown, 
(N=45).  

The students were also given a Likert Type survey prior to each of the four 

assessments. The Assessment Survey asked students to rank their confidence, 

preparedness and anxiety levels prior to each assessment on a scale of one to five, one 

being low confidence, preparedness and anxiety, and five being the highest level of 

confidence, preparedness and anxiety.  

Prior to traditional assessments, an average of 12% of students selected a score of 

one in the area of confidence, reflecting the lowest amount of confidence compared to 

one percent prior to the alternative assessments (Figures 6). Twenty-three percent 

reported a two before a traditional assessment, also suggesting little confidence, 

compared to only 11% selecting a two prior to the alternative assessments. Two students 

verbally expressed “I’m going to fail” prior to the Atoms and Elements Traditional Test. 
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On the survey, one student added “I’m very scared” while another verbally stated “I’m 

scared for this test if I’m being honest.” Twenty-six percent of those surveyed before 

traditional assessments were at a four in confidence and 6% felt extremely confident and 

selected a five. Prior to the alternative assessments, 38% selected a four and 16% 

reported a five, suggesting extreme confidence. In the interview, when one student was 

asked how she feels when she knows she has an upcoming test she stated, “worried that I 

won’t do well, but if I study, I feel more confident.” When asked the same question about 

projects, she stated she feels “excited because I prefer them.”  

 

Figure 6. The chart displays student confidence prior to both traditional and alternative 
classroom assessments on a scale of 1-5, (N=45). One represents the lowest amount of 
confidence while five represents being extremely confidence.   

 When asked to rate their preparedness prior to the traditional assessment, 10% 

selected a one, while 22% selected a two. This means that 32% of students felt that they 

were not prepared for the traditional assessment. When interviewed and asked if she is 

able to demonstrate her knowledge and understanding of the content when she takes a 
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traditional test one student said, “no, I freak out.” Her survey results showed she selected 

a two for preparedness prior to the Atoms and Elements Traditional Test and a three prior 

to the Chemical Reactions Traditional Test. On the other hand, she selected a five for 

preparedness prior to the Interactions of Matter Alternative Assessment and a four prior 

to the Chemical Bonding Alternative Assessment. Twenty-five percent rated their 

preparedness at a four and 10% select a five. This means a total of 35% of students felt 

well prepared for the traditional assessments (Figure 7). When asked if any student can 

do well on a test if they prepare one student said, “it depends on how hard they study,” 

while another student suggested “no, because some people just can’t take in all the 

information at once.” In comparison, prior to the alternative assessments, 4% of students 

rated their preparedness a one and 16% a two. Thirty-two percent rated their preparedness 

a four prior to the alternative assessments and 15% a five. This shows that a total of 20% 

did not feel prepared while 47% expressed feeling prepared. When asked if creating a 

project allows her to demonstrate her knowledge and understanding of the content, one 

student said “yes, because if I am confused, I get to understand it better on a project. On a 

test, I just would study the stuff and that would make me more confused.”  
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Figure 7. The chart displays student preparedness prior to both traditional and alternative 
classroom assessments on a scale of 1-5, (N=45). One represents the lowest amount of 
preparedness while five represents being extremely prepared.   

Students were also asked to rate their anxiety levels prior to each assessment on a 

scale of 1-5. One being little to no anxiety, and five being high anxiety levels. Prior to 

traditional assessments 11% rated their anxiety a one and 23% rated their anxiety levels 

at a two. Twenty-three percent of students selected a three, while 23% were at a four and 

20% were at a five with high anxiety (Figure 8).  When asked if there is anything else 

they wanted me to know on the Assessment Survey prior to the Atoms and Elements 

Traditional Test, one student submitted “I am having really bad anxiety and really 

panicking.” Another said “I’m very stressed over this.” One student suggested to me 

upon entering the classroom “You don’t know how nervous I am about this test.” When 

asked to rate their anxiety before the alternative assessments, 12% rated their anxiety a 

one, 29% a two, and 17% a three. Twenty-seven percent of students rated their anxiety at 

a four and 15% reported the highest level of anxiety. In the interview, when asked how 
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they felt when they have an upcoming project in class, one student said, “I feel stressed 

because I always feel like I’m not going to finish in time and that makes me nervous, also 

on projects you never really have a definite answer which makes it difficult.” Another 

student replied, “I am slightly nervous that I might make a mistake.” One student also 

said, “I like them because I can put my understanding in my own words and I am not as 

stressed.” In support, another replied “I am always excited for projects, they are my 

favorite.”  

 

Figure 8. The chart displays student anxiety levels prior to traditional classroom 
assessments on a scale of 1-5, (N=45). One represents the lowest amount of anxiety while 
five represents high levels of anxiety. 

On the second part of the survey, students were provided with a statement about 

traditional assessment, alternative assessment, and choice and were given the options to 

strongly disagree, disagree, neutral, agree, and strongly agree.  

When given the statement “In general, I perform well on traditional classroom 

assessments,” 1% strongly disagreed, 9% disagreed, 42% selected neutral, 35% agreed 
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and 14% strongly agreed with the statement. When given the statement “I prefer to take a 

traditional assessment rather than doing a creative project” 24% strongly disagreed, 30% 

disagreed, 26% were neutral, 10% agreed and 10% strongly agreed. 

When surveyed about feeling if traditional assessments truly reflect whether or 

not students understand the material, less than 1% strongly disagreed, 13% disagreed, 

54% were neutral, 24% agreed and 8% strongly agreed. In comparison, when stated that 

project assessments truly reflect if students understand the material, 2% strongly 

disagreed, 6% disagreed, 39% were neutral, 40% agreed and 12% strongly agreed. In the 

interview, when asked if tests allow them to demonstrate their understanding, one student 

responded, “kind of, some things are hard to understand, I like doing projects better.” 

While another student said “yes, most definitely.” When asked the same question about 

projects, one student said, “kind of, but it also depends because some people just rely on 

notes for projects.” Another responded “yes, because you can show what you learned and 

be creative.” 

Finally, when given the statement “When given a project assessment, I prefer to 

be given a choice as to which type of project I do,” 3% strongly disagreed, 3% disagreed, 

25% were neutral, 34% agreed and 36% strongly agreed (Figure 9). When asked if they 

like to be given the opportunity to choose their projects in the interview, one student said, 

“I do like to be given the opportunity to choose what kind of project we get to do because 

I feel like students are stronger in different ways, some may be more on the creative side 

and some have more of a liking to just write down the information.” 
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Figure 9. The chart displays student survey results for five statements given on The 
Assessment Survey, (N=45).   

The 45 students were also given a Learning Style Assessment intended to 

determine if their strengths lie within a visual, auditory, or kinesthetic/tactile modality of 

learning. Of the 45 students, 56% scored the highest in the category of kinesthetic/tactile 

learning. Nineteen percent had the highest scores in the auditory learning category, 16% 

scored highest in the visual learning category, and 9% had equal scores in all three 

learning categories (Figure 10). When comparing the learning styles of the students to the 

gains on the assessments, an average of 56% of the kinesthetic/tactile learners had high 

gains on the alternative assessments, 31% had medium gains, and 14% had low gains. Of 

the visual learners, 57% had high gains, 36% had medium gains, and 7% had low gains 

on alternative assessments. Of the students that scored highest in the auditory modality, 
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48% had high gains, 36% had medium gains, and 16% had low gains on alternative 

assessments. Fifty percent of students that had equal scores in visual, auditory and 

kinesthetic modalities had high gains on the alternative assessments and 50% had 

medium gains (Figure 11). On the traditional assessments, an average of 68% of the 

kinesthetic/tactile learners had high gains, 22% had medium gains, and 11% had low 

gains. Sixty-four percent of the visual leaners had high gains on the traditional 

assessments and 36% had medium gains. Of the auditory learners, 94% had high gains on 

the traditional assessments and 6% showed medium gains. Sixty-three percent of the 

students that had equal scores in all three modalities showed high gains and 37% had 

medium gains on traditional assessments (Figure 12).  

Student Learning Styles 

 

Figure 10. The graph shows the percentages of students that scored highest for the 
learning modalities of visual, auditory, and kinesthetic/tactile as well as students who had 
equal scores in all three categories on the learning style assessment, (N=45).  
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Alternative Assessment Learning Style Gains 

 

Figure 11. The chart shows comparisons of the normalized gains of students within each 
learning modality on the alternative assessments, (N=45).   

Traditional Assessment Learning Style Gains 

 

Figure 12. The chart shows comparisons of the normalized gains of students within each 
learning modality on traditional assessments, (N=45).    
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CLAIMS, EVIDENCE, AND REASONING 

Claims From the Study 

 The results of the study showed that student achievement was not significantly 

different when given alternative assessments in place of traditional assessments. The 

scores on traditional assessments were slightly higher than the alternative assessment 

scores. The two traditional assessments reflected average scores of 84% and 85% and 

gains of .72 and .76. The two alternative assessments had average scores of 76% and 80% 

with gains of .66 and .73.  This is interesting because survey results revealed that students 

are more confident before alternative assessments and they feel more prepared to do 

alternative assessments, although 49% of students do feel they do perform well on 

traditional assessments. When it came to anxiety, though, there was not a significant 

difference between the traditional and alternative assessments. Forty-three percent of 

students felt high levels of anxiety prior to traditional assessments, and 42% prior to 

alternative assessments. Assessments cause students anxiety regardless of the kind of 

assessment being implemented.  

 The data very clearly showed that students prefer alternative assessments and 

projects. Fifty-four percent of students strongly disagreed or disagreed with the statement 

“I prefer to take a traditional test rather than doing a project” on The Assessment Survey, 

while only 20% were in agreement. They also believe that projects do a better job at 

showing their understanding of the content as 52% of students were in agreement with 

the statement “Project assessments reflect whether or not I truly understand the material.”  

A majority of students (53%) were neutral when asked if traditional assessments show 
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that they understand the content, which lead me to believe that they are not necessarily 

making connections between the content standards, the classroom learning and the 

traditional assessment at the end of the unit.  

What was made very clear is that students like autonomy and highly prefer to be 

given a choice as to how to present the information when it comes to projects and 

alternative assessments, as 69% were in agreement with the statement “When given a 

project, I prefer to be given choice as to what kind of project I do.” This supports the self-

determination theory that states students have a need for autonomy, especially at the 

secondary grade levels. Offering autonomy through choice can increase motivation in the 

classroom (Beymer & Thompson, 2015).  

The Learning Style Assessment that was given to students showed me that a 

majority of students at this grade level can be categorized as kinesthetic learners. This is 

just the results of one survey, though. To be sure, more surveys should be implemented. 

A multiple intelligence survey was originally planned to be implemented to inform the 

idea of different learning preferences, but the online survey was no longer available, and 

another option that seemed appropriate for this grade level could not be found. Using the 

learning style results that I did get, the data was significant for the auditory learners. The 

students that surveyed as strong auditory learners showed far more significant gains on 

traditional assessments as opposed to alternative assessments. There were not significant 

differences in gains for the visual and kinesthetic learners or for the learners that 

surveyed as strong in all three modalities on the different assessment types. When 

looking at the auditory learners individually and their feelings that were recorded on the 
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Assessment Surveys, five of the eight auditory learners expressed higher levels of anxiety 

before the alternative project assessments. Two of them expressed they do not prefer to 

be given a choice of a project. Four of the students also prefer traditional tests to projects 

and seven of the eight expressed agreement that they tend to perform well on traditional 

assessments. Overall, I think more data is needed to support the idea of students’ different 

learning styles and multiple intelligences as they relate to performance on different 

classroom assessments.  

One thing that stood out to me in my classes was student performance and 

attitudes on projects that were intended to be formative assessments that came about in 

the middle of units versus when I implemented projects as summative assessments that 

incorporated the entire unit at the end. When given a formative project in the middle of 

the atoms and elements unit that involved creating a video advertisement for a chosen 

element, the average project score was an 89%. Higher than the two averages for both 

units where an alternative project summative was given. No students received zeros, as 

all students submitted a project. This was a group collaborative project, and many 

students expressed that they prefer working collaboratively on projects. As one student 

said before the interactions of matter alternative summative assessment, “It’s hard to do 

assignments alone. I need a partner.” Through observation, it was noted that students 

expressed “loving” this project and having a lot of fun doing it. One student asked if they 

could do more video-based projects like that one throughout the year. My takeaway from 

this is that projects should be implemented accordingly when the content lends itself to an 

alternative way of assessing, whether that be formative or summative. Students should be 
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exposed in some way to opportunities to be creative, have fun, and be given choice 

throughout the school year, but that doesn’t necessarily mean it will be a successful 

approach to assessing all the time.  

Value of the Study and Consideration for Future Research 

 This study had a lot of value for me and how I will approach assessments, both 

formative and summative, in the future. First, I was able to recognize that not all content 

taught lends itself to an alternative form of assessment. Alternative assessments, whether 

they be project-based or another authentic approach, should be carefully implemented 

when the content naturally fits into the frame of authentic expression from students. It 

should not feel forced. In the timeframe given for implementing the research, units of 

study had to be made to fit under the umbrella of alternative or traditional assessment in 

the grade level I selected, which was 8th-grade physical science. In the future, it would be 

beneficial to approach comparing student achievement on authentic assessments and 

traditional assessments throughout the entirety of the school year and possibly looking at 

both 7th-grade life science and 8th-grade physical science content, so there are more 

options of implementing authentic assessments in a more natural, less forced way.  

 It was clear that students have a preference to do alternative project assessments, 

but I think that preference is in relation to the idea that projects can be done 

collaboratively, and projects should be fun. In the summative assessment realm, it is hard 

to gage each individual understanding of the content if the assessment is done 

collaboratively, and the purpose of summative assessment is to allow individuals to show 

understanding of the content. I also noticed that the less content requirements on a 
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project, the higher engagement and motivation students have. Too many requirements 

lead to students feeling overwhelmed and frustrated with the project. This might be the 

reason why some students struggled to submit a project at all, no matter how many 

opportunities were given to finish. On traditional tests, all students at least took the tests 

and demonstrated their level of content understanding. To me, this could mean that 

projects are best implemented as formative assessments covering smaller chunks of 

information rather than covering an entire unit of study. In the future, perhaps an 

approach to summative authentic assessment, like a tic-tac-toe, or a ladder, where 

multiple, small projects are done where each one meets a different learning standard from 

the unit could be more engaging for students and less overwhelming in relation to how 

much information is being covered.   

 Another thing I observed when it came to implementing the alternative 

assessments throughout the study was that students struggle with time-management. With 

plenty of class time given to complete projects, many students inevitably waste more time 

than they use, and end up rushing near the due date and turn in work of less quality. This 

is perhaps due to lack of motivation and engagement in the project itself, or it is a 

commonality amongst this age group, where we are trying to teach them time 

management skills. I think many junior high-aged students like immediate gratification, 

and it is hard for them to strategically utilize multiple days of work time if the end goal is 

days away and not immediate. This leads me to ask how I could better plan and help 

students manage time when they are working on projects and how I could help them meet 

daily goals, so they are not wasting time each day which leads to lower quality work?  



36 
 

Impact of Action Research on the Author 

Alternative assessments are time consuming endeavors. Implementing project 

assessments that took a good chunk of classroom time made it difficult for me to teach all 

the standards throughout the school year that needed to be taught. The project 

assessments put me behind my normal schedule. In the future, I would like to find a way 

to efficiently give students opportunities for authentic assessments that also don’t lead to 

losing teaching time overall throughout the school year.  

Students associate tests of any kind with feelings of anxiety. It was surprising to 

me how many students feel high levels of anxiety during assessments regardless of the 

type of assessment they are being given. I think it would be beneficial to teach students 

strategies and give them tools to help them with stress and anxiety when it comes to 

assessments and maybe implement a stress-relieving routine in the classroom before any 

assessment is given. I do my best to put a positive spin on assessments and ensure 

students have every opportunity to be prepared. I try not to use the word “test” and 

instead use more positive words like “grade boosters” and “performance opportunities” 

but data shows that those little changes don’t seem to have an impact. A larger scale 

change to lower anxiety levels needs to be made.  

 Survey results also showed me that students are unsure whether or not traditional 

tests successfully reflect what they know about the learning topic. I would like to do a 

better job of helping students track their learning as it relates to the required standards 

and help them make connections between the classroom learning, the standards, and the 

assessments. It seems right now there is a disconnect and students compartmentalize and 
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separate things instead of connecting them all together and recognizing the flow of the 

content.  

 Because of the nature of my research and the time constraints I felt, one of the 

alternative assessments I implemented felt less natural and authentic and more forced. 

The project for the unit I titled “Interactions of Matter” felt like I forced the content into a 

project, and I didn’t want it to feel that way. If I felt the content was forced into this 

modality, then I assume the students probably felt that too. This will not be a unit in 

which I implement a project assessment in the future. On the other hand, I saw success 

with the other alternative assessment I implemented in the unit about chemical bonding. 

There were a lot of creative and successful projects submitted and with some minor 

adjustments, this is one alternative assessment I will keep in my rotation for the future.  

 Students expressed a preference for projects as opposed to traditional 

assessments, but this does not mean that they are any more successful when given 

alternative assessments. If done in the correct way with the correct content, I think 

implementing authentic assessments can be a strong addition to the middle school science 

classroom. This does not mean that every assessment needs to be authentic or project-

based, but a healthy balance between traditional and alternative assessments can help 

students express their strengths and understanding of the content and well as give them a 

wide array of skills to be successful in the future.  
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APPENDIX B 

 
INTERACTIONS OF MATTER AND  

CHEMICAL BONDING ALTERNATIVE ASSESSMENTS 
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Interactions of Matter Alternative Assessment (50 pts) 
 

Due Date: _____________ 
 
Project Options: You may choose to present the required content in one of the 
following ways: 

• Scrapbook or Poster 
• Journal Entries 
• Create a review game 
• Present content as related to a real world topic or interest 
• You may come up with your own creative project, just get Ms. Huntington’s 

approval 
 
Requirements: The following information is required to be included in your project.  
 
 

• Physical and Chemical Properties 
1. Define physical property. ( 1 pt) 
2. Define Chemical Property (1 pt) 
3. How to determine a substance based on characteristic properties (example 
given) (3 pts) 
4. 3 substances/objects with 3 physical properties each and at least 1 chemical 
property described/shown. ( 5pts) 
 
 

• Physical and Chemical Changes 
1. Define physical change. (1 pt) 
2. Define chemical change. (1 pt) 
3. 2 examples of a substance going through a physical change are explained or 
modeled. (2 pts) 
4. 2 examples of a substance going through a chemical change, with signs of 
chemical change described or modeled. (4 pts) 
5. Law of conservation of mass is described or modeled with an example. (1 pts) 
6. How temperature affects reaction rate is described or modeled with an 
example. (1 pts) 
 
 
 

• States of Matter:  
1. Three states of matter and how the molecules behave are described or 
modeled. (3 pts) 
2. The kinetic theory of matter is stated. (1 pt) 
3. How substances change state with energy added or removed is explained or 
modeled. An example of each change is given. (melting, evaporation, freezing, 
condensation, sublimation, and deposition) (6 pts) 
 
 

• Elements, Compounds, Mixtures: 
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1. A definition of Element, Compound, and Mixture is given with examples or 
models of each. (4 pts) 
2. Pure substances, heterogenous mixtures, and homogenous mixtures are 
defined with examples or models of each. (3 pts) 
3. Solutions, suspensions, and colloids are defined with examples or models of 
each. ( 3pts) 

 

Chemical Bonding Alternative Assessment (50 pts) 
This project is designed to let you demonstrate your knowledge of chemical bonding in a 
way that you choose.  
 
My Choice: Please choose one of the following methods of presenting the required 
information: 
 
 

• Children's story, graphic novel, or comic book: Storybooks and comic books 
should tell a story, have characters, and a central theme.  For the storybook, one 
picture is required per page.  The comic strip will have more pictures. Both 
should be submitted on 8 ½ x 11 paper. Story and comic books should be free of 
spelling and grammar errors. 
 
 

• Skit: Write and perform a skit (either for the class or for just Ms. Huntington) that 
meets the information requirements in a creative way. Props should be created 
and used in the performance. I.E. Valence electrons may be balls, each person 
may be an atom with a sign to wear representing that atom’s symbol …  
 
 

• Model/Poster: Models/posters/displays should show all required information in a 
CREATIVE way and include pictures and diagrams. Display should be free of 
spelling and grammar errors.  

 
 

• Song/Rap: Songs or Raps should be creative in nature.  DO NOT just sing/rap 
definitions and explanations. Songs should have a melody (either unique or 
based on the melody of an existing song). Raps should have a pattern or rhythm. 
Song or Rap must be a minimum of 2 minutes in length but should not exceed 5 
minutes. You may present it live, or record it and turn it in.  

 
 

All projects must include the following information:  
 
Chemical Bonds:  

• Valence Electrons: Explain or demonstrate the role of valence electrons in 
chemical bonding.  

• The Octet Rule: Explain why atoms bond 
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• Noble gases and why they don’t form bonds are explained with at least one 
example.  

 
Ionic Bonds:  

• Properties 
o At least 2 properties of Ionic Compounds are included 

• Definition 
o The types of atoms that are involved in the bond and what happens to the 

electrons are explained or demonstrated.  
o How the atoms come together in a bond is explained or demonstrated.  
o Anion and Cation are defined or demonstrated.  

• Example: At least one example of an ionic bond is provided or demonstrated, 
giving the correct diagram (If applicable to your project) and formula.  

o Diagram can be either lewis dot, bohr model, or both may be used 
 
Covalent Bonds:  

• Properties 
o At least 2 properties of Covalent molecules are included or demonstrated. 

• Definition 
o The types of atoms that are involved in the bond and what happens to the 

electrons are explained or demonstrated.  
o Single, double, and triple bonds are explained or demonstrated.  

• Example: At least one example of a covalent bond is provided or demonstrated, 
giving the correct diagram (If applicable to your project), formula, and chemical 
name.  

o Diagram can be either lewis dot, bohr model, or both may be used. 
 
Metallic Bonds: 

• Properties 
o At least 2 properties of metallic bonds are included 

• Definition  
o The types of atoms that are involved in the bond and what is happening 

with the electrons is explained or demonstrated.  
• Example 

o At least one example of a metallic bond is provided or demonstrated.  
 
 
Bonus: Tie in classwork, labs, activities (Molecule model, hard water lab) (2 bonus 
points for each) 
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APPENDIX C 

 
INTERACTIONS OF MATTER AND CHEMICAL BONDING ALTERNATIVE 

ASSESSMENT RUBRICS 
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Interactions of Matter Project Scoring Rubric 
 

Component Target Exceptional Proficient Developing Not Yet 

Physical and 
Chemical 
Properties 
(10 pts) 

• Physical 
and 
Chemical 
Properties 
Defined (2 
pts) 

• 3 
substances 
and 3 
physical 
properties 
of each 
properly 
described 
(6 pts) 

• 2 
substances 
and 1 
chemical 
property of 
each 
described 
(2 pts) 

10-9 
 
All required 
components 
are correctly 
presented. 
Proper 
vocabulary is 
used.   

8-7 
 
Missing or 
partially formed 
elements. (2-3 )  
2-3 Elements 
missing or 
misrepresented.
  

6-5 
 
Missing or 
partially formed 
elements (4-5) 
4-5 elements 
missing or 
misrepresented.
  

4-0 
 
Missing 
more 
than 5 
elements. 
Targets 
largely 
ignored.  

Physical and 
Chemical 
Changes 
(10 pts) 

• Physical 
and 
Chemical 
changes 
defined (2 
pts) 

• 2 Examples 
of physical 
changes 
properly 
described 
(2 pts) 

• 2 examples 
of chemical 
changes 
properly 
described 
with signs 
explained 
(4 pts) 

• Temperatur
e and 
reaction 
rate or 
insulation 
described 
(2 pts) 

10-9 
 
All required 
components 
are correctly 
presented. 
Proper 
vocabulary is 
used.  

8-7 
 
Missing or 
partially formed 
elements. (2-3 )  
2-3 Elements 
missing or 
misrepresented 

6-5 
 
Missing or 
partially formed 
elements (4-5) 
4-5 elements 
missing or 
misrepresented.
  

4-0 
 
Missing 
more 
than 5 
elements. 
Targets 
largely 
ignored. 
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States of 
Matter  
(10 pts) 

• States of 
matter and 
how the 
molecules 
behave 
described 
(3 pts) 

• Kinetic 
theory of 
matter 
stated (1 pt) 

• How 
substances 
change 
state 
properly 
explained 
with 
examples if 
each state 
change (6 
pts) 

10-9 
 
All required 
components 
are correctly 
presented. 
Proper 
vocabulary is 
used.  

8-7 
 
Missing or 
partially formed 
elements. (2-3 )  
2-3 Elements 
missing or 
misrepresented 

6-5 
 
Missing or 
partially formed 
elements (4-5) 
4-5 elements 
missing or 
misrepresented.
  

4-0 
 
Missing 
more 
than 5 
elements. 
Targets 
largely 
ignored. 

Classifying 
Matter ( 10 
pts) 

• Elements, 
compounds
, mixtures 
defined with 
examples 
(4 pts) 

• Pure 
substances, 
heterogeno
us, 
homogenou
s mixtures 
defined with 
examples 
(3 pts) 

• Suspension
s, solutions, 
colloids 
defined with 
examples 
(3 pts) 

10-9 
 
All required 
components 
are correctly 
presented. 
Proper 
vocabulary is 
used.  

8-7 
 
Missing or 
partially formed 
elements. (2-3 )  
2-3 Elements 
missing or 
misrepresented 

6-5 
 
Missing or 
partially formed 
elements (4-5) 
4-5 elements 
missing or 
misrepresented 

4-0 
 
Missing 
more 
than 5 
elements. 
Targets 
largely 
ignored. 

Quality and 
Effort (10 
pts) 

 

10-9 
 
Project is 
creative, 
organized, 
and neatly 
done to the 
best of your 
ability. No 
grammar or 
spelling 

8-7 
 
Project is 
creative and 
neatly done to 
the best of 
your ability. It 
is mostly 
organized. 
Few grammar 
and spelling 

6-5 
 
More creativity 
could be 
applied. 
Project is 
somewhat 
sloppy and 
unorganized. 
Grammar and 
spelling errors 

4-0 
 
Project 
is 
incompl
ete and 
lacks 
focus 
and 
creativity
. Many 
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errors. Best 
effort is 
shown. 

errors. Effort is 
mostly there. 

occur 
throughout. 
Effort could 
improve. 

gramma
r and 
spelling 
errors 
present. 
Little to 
no effort 
put in. 

BONUS • Law of 
conservatio
n of mass 
explained 
with an 
example (2 
pts) 

    

 
Total:         _______/50 

 
NOTES:  
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Chemical Bonding Project Scoring Rubric  
 
Component Target Exceptional Proficient Developing Not Yet 

Chemical 
Bonding 
Basics 
 (6 pts) 

• Valence 
electrons and 
their role are 
explained or 
demonstrated. 
(2 pts)  

• The Octet 
Rule and why 
atoms bond is 
explained or 
demonstrated. 
(2pts) 

• Noble gases 
are defined, 
and an 
example is 
provided. 
(2pts) 

6-5 
 
All required 
components are 
correctly 
presented. 
Proper 
vocabulary is 
used.    

4-3 
 
Missing or 
partially formed 
elements. (2-3 )  
2-3 Elements 
missing or 
misrepresented.  

3-2 
 
Missing or 
partially formed 
elements (4-5) 
4-5 elements 
missing or 
misrepresented.  

1-0 
 
Missing 
more than 
5 elements. 
Targets 
largely 
ignored.  

Ionic Bonds 
(15 pts) 

• At least 2 
properties are 
included. (3 
pts) 

• Types of 
atoms that 
form the 
bonds 
correctly 
explained or 
shown. (3pts) 

• What happens 
to the 
electrons is 
correctly 
explained or 
shown. (3pts) 

• How the 
atoms come 
together is 
explained or 
demonstrated. 
(3pts) 

• Anion and 
Cation are 
terms used to 
explain ions. 
(1pt) 

• At least one 
example is 
correctly 
explained, 
diagramed, or 
demonstrated. 
(2pt) 

15-14 
 
All required 
components are 
correctly 
presented. 
Proper 
vocabulary is 
used.  

13-12 
 
Missing or 
partially formed 
elements. (2-3 )  
2-3 Elements 
missing or 
misrepresented 

11-9 
 
Missing or 
partially formed 
elements (4-5) 
4-5 elements 
missing or 
misrepresented.  

8-0 
 
Missing 
more than 
5 elements. 
Targets 
largely 
ignored. 

Covalent 
Bonds 

• At least 2 
properties are 

15-14 
 

13-12 
 

11-9 
 

8-0 
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(15 pts) included. 

(3pts) 
• Types of 

atoms that 
form the 
bonds are 
correctly 
explained or 
shown. (3pts) 

• What happens 
to the 
electrons is 
correctly 
explained or 
shown (3pts) 

• Single, 
double, and 
triple bonds 
are explained 
or 
demonstrated 
correctly. 
(3pts) 

• At least one 
example is 
correctly 
explained, 
diagramed, or 
demonstrated. 
(3pts) 

All required 
components are 
correctly 
presented. 
Proper 
vocabulary is 
used.  

Missing or 
partially formed 
elements. (2-3 )  
2-3 Elements 
missing or 
misrepresented 

Missing or 
partially formed 
elements (4-5) 
4-5 elements 
missing or 
misrepresented.  

Missing 
more than 
5 elements. 
Targets 
largely 
ignored. 

Metallic 
Bonds  
(4 pts) 

• At least 2 
properties are 
included. (1pt) 

• Types of 
atoms that 
form metallic 
bonds are 
correctly 
explained or 
shown. (1pt) 

• What happens 
to the 
electrons is 
correctly 
explained or 
shown. (1pt) 

• At least one 
example is 
correctly 
explained or 
demonstrated. 
(1pt) 

4 
All required 
components are 
correctly 
presented. 
Proper 
vocabulary is 
used.  

3 
 
Missing or 
partially formed 
elements. (2-3 )  
2-3 Elements 
missing or 
misrepresented 

2 
 
Missing or 
partially formed 
elements (4-5) 
4-5 elements 
missing or 
misrepresented 

1-0 
 
Missing 
more than 
5 elements. 
Targets 
largely 
ignored. 

Quality, 
Creativity 
and Effort 
(10 pts) 

• Little to no 
spelling or 
grammatical 
errors.  

• Project is 
creative and 
genuine.  

10-9 
 
Project is 
creative, 
organized, and 
neatly done to 
the best of your 
ability. No 

8-7 
 
Project is 
creative and 
neatly done to 
the best of your 
ability. It is mostly 
organized. Few 

6-5 
 
More creativity 
could be applied. 
Project is 
somewhat sloppy 
and unorganized. 
Grammar and 

4-0 
 
Project is 
incomplete 
and lacks 
focus and 
creativity. 
Many 
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• Project is 
visually 
pleasing.  

• Specific 
project type 
requirements 
are met.  

grammar or 
spelling errors. 
Best effort is 
shown. 

grammar and 
spelling errors. 
Effort is mostly 
there. 

spelling errors 
occur throughout. 
Effort could 
improve. 

grammar 
and 
spelling 
errors 
present. 
Little to no 
effort put 
in. 

 
Total:         _______/50 

 
NOTES:  
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APPENDIX D 

 
INTERACTIONS OF MATTER PRE-TEST 
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APPENDIX E 

 
ASSESSMENT SURVEY 
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APPENDIX F 

 
LEARNING STYLE ASSESSMENT 
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APPENDIX G 

 
STUDENT INTERVIEW QUESTIONS 
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Student Interview Questions 

Participation in answering these questions is voluntary. Participation will not affect 
your grades or class standing in any way.  
 

1. When you know you have an upcoming test in one of your classes, how do you 
feel?  
2. Do you think you are able to demonstrate your knowledge and understanding 
of the content when you take a test?  
3. Why do you think teachers give tests?  
4. Do you think anybody can do well on a test if they study?  
5. Do you think test-taking is a valuable skill to be successful in the future?  
6. What are your feelings on projects?  
7. When you know you have an upcoming project in one of your classes, how do 
you feel? 
8. What kind of projects do you like to do?  
9. Do you think creating a project allows you to demonstrate your knowledge 
and understanding of the content you learned in class?  
10. Do you think anybody can be successful on a project?  
11. Do you think showing what you know with a creative project is a valuable 
skill to be successful in the future?  
12. Do you like to be given the opportunity to choose what kind of project you 
get to do?  
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