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ABSTRACT

Traditional summative assessments often fail to accurately measure student
understanding, limiting meaningful feedback and negatively impacting student confidence,
performance, and perceptions of learning. To determine how leveled assessments impact student
performance, confidence and perceptions of fairness, students in high school biology were
administered a unit test in three leveled versions. Students selected their test version in
consultation with the teacher and could opt into a lower-level assessment if they found their
selection to be too difficult. Student performance on the leveled assessment led to modest,
statistically msignificant student performance compared to a prior traditional assessment. Student
confidence increased slightly although students indicated a strong preference for leveled
assessments citing agency and appropriate difficulty as positives. This initial study indicates that

leveled assessments are a possible way to more accurately measure student performance and give
better feedback.
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CHAPTER ONE

INTRODUCTION AND BACKGROUND

Context of the Study

In my career, I have only taught science in small rural schools. Usually, I am the only
high school science teacher, and most classes contain students at all ability levels. This often
poses challenges for summative assessments as high achieving students can achieve perfect
scores that might not fully probe the frontiers of their understanding and other students return
blank tests or tests that guess at answers and come back covered in red ink. For struggling
learners, this situation can make unit assessments feel like inevitable failures. It can also
contribute to a negative teacher—student dynamic regarding success in future science courses I
may teach and weaken students’ beliefs in their ability to succeed in science overall.

As a result of this challenge, I have considered giving leveled assessments. The goal of a
leveled assessment is to have students complete a task that is appropriately leveled for their
skills. With a leveled assessment, students would be able to complete all questions on the test and
fully demonstrate their knowledge on a standard. A more fully completed assessment would
facilitate giving better feedback to students. With these improvements, students are more likely
to see assessments as part of the learning process rather than punitive.

I teach at Ouray High School in Ouray, Colorado. Housed in a pre-kindergarten through
12th grade building, Ouray High School serves 51 students. Science offerings include earth
science, biology, chemistry, physics, AP Biology, and AP Environmental Science. Class sizes

range from 4-15 students. As a small school, Ouray’s mission is to provide an “exceptional
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education” in a “safe, supportive, and inclusive environment” (Ouray School, n.d.). Overall,
Ouray High School students outperform the state on the Colorado Measures of Academic
Success (CMAS) Science Assessment with 50% of Ouray students meeting or exceeding
standards compared to 25% of Colorado students, with similar results over the prior five years
(Colorado Department of Education, 2025).

I completed this action research (AR) project with my second semester biology students
by offering them choice in their assessments. Students selected assessments leveled as

77 LC

“approaching expectations,” “meets expectations,” and “exceeds expectations” based on their
own self-assessment and teacher guidance. The purpose of this study was to understand if leveled

assessments would allow students to feel more successful, receive more useful feedback on their

assessments, and, in general, increase positive feelings around science and learning,.

Focus Questions

My focus question was, How do leveled assessments affect student confidence and
performance in high school biology?
My sub-questions include the following:
1. How does using leveled assessments affect student confidence in biology class?

2. How do students perceive the fairness and helpfulness of leveled assessments in biology?
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CHAPTER TWO

CONCEPTUAL FRAMEWORK

Although Ouray High School demonstrates strong overall performance on the state
science assessment, many students still fail to meet standards, and very few exceed them. The
largest gains in test scores can be made by offering appropriate challenge and feedback to both
low- and high-performing students. Like many rural schools, Ouray High School faces unique
challenges in serving diverse populations in fewer class sections. Teachers may instruct many
courses with little peer support while also serving a variety of abilities within a single classroom.
Utilizing differentiated summative assessments is a time effective approach that can also support

student well-being in the classroom.

Rural Schools and Differentiation

Rural school districts often have uniquely complex and varied learner demographics
within each classroom. Rural schools often cannot provide the number of courses offered by
larger schools particularly in Advanced Placement or college concurrent levels (Hart et al.,

2023). These districts often have higher than average proportions of English Language Learners
(ELL) (Johnson et al., 2018) and disproportionately high numbers of students affected by adverse
childhood experiences (Zolkoski et al., 2021). Similarly, these districts must also meet the needs
of special education students and gifted students, often within the same classroom (Stambaugh &
Wood, 2015). With each of these groups of students facing unique challenges, rural teachers must

find ways to serve their learners within a single section of a course while managing
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individualized education plans (IEPs), 504 plans, advanced learning plans (ALPs), culturally and
linguistically diverse students, and other individual student needs.

To meet the needs of a class where each student is treated as an individual, teachers are
tasked with differentiating instruction. To adequately differentiate, instruction must be tailored
with respect to content, process, products, and learning environment (Tomlinson, 2017).
Differentiation helps teachers “better ensure that all learners are receiving respectful work, while
they address the concepts required by the state content standards and make meaningful academic
progress” (Richards & Omdal, 2007, p. 426). Differentiation is an accepted way to make sure the
needs of all learners are being met by ensuring “all versions of tasks that give them the
opportunity to grow” (ASCD, n.d.). Meaningful progress for all students requires teachers
differentiate.

Rural teachers often work independently in their department which creates challenges
with implementing differentiation. Van Geel et al. (2018) identified a variety of factors that
increase complexity in differentiation implementation. Among those factors, group composition
and school support have a particularly strong impact on rural teachers. Due to their small size,
rural schools often can provide little to no grouping of students into courses and teachers often
have no subject area peers in their district with which they can collaborate (Inouye et al., 2023).
Furthermore, teachers often feel stress in not being able to provide individualized curricula for
each student because of time pressures (Pozas et al., 2023). This is largely because differentiated
instruction “cannot be done ‘on the fly,” but rather in a planned and purposefully reflected
process” (Pozas et al., 2023). Although differentiation is considered the gold standard in

instructional practice, rural teachers may need to focus their attention on the most time effective
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practices to teach and evaluate each individual student. One way that teachers can choose to do

this 1s through differentiating summative assessments.

Summative Assessment and Differentiation

A key component of differentiation is that all students work toward the same standards
but assessing them in the same way does not allow every student to demonstrate what they have
learned. Given that students have varying abilities and will reach learning goals at varying levels
of success, assessments must be designed such that all students are able to demonstrate
knowledge on the assessment (Kaur et al., 2018). When teachers give high quality assessments, it
encourages further learning and gives students direction on how to continue their progress in
meeting or exceeding standards (Stiggins, 2007). Assessments that are left largely blank or in
which students guess at random cannot be used to accurately assess learning and give appropriate
feedback. In the same way that teachers differentiate instruction for student success, assessments
need to be constructed to accurately measure that success.

Summative assessments are conducted after instruction to measure a students’ attainment
of learning goals. Summative assessments can take a variety of formats including (a) written
tests, (b) portfolios, and (c) performance assessments (Moon, 2005; Stefanakis, 2010). In a
survey of the literature, Brownlie et al. (2024) identified six facets of effective summative
assessment: (1) validity, (2) reliability, (3) fairness, (4) authenticity, (5) flexibility, and (6) other.
Of particular importance in differentiation of assessment is the idea of flexibility. Brownlie et
al.’s survey showed if “each student has an equal chance to demonstrate their knowledge or
understanding, it can be possible to compare achievement and draw accurate conclusions™ (p.

36). Often, summative assessments do not reflect student knowledge because of flaws in task
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design including achieving a level of task difficulty in which students can show their skills.
Black et al. (2011) found “some tasks were beyond some pupils so that they produced nothing of
merit, whilst other tasks had too low a ceiling so that the strongest were not stretched” (p. 455).
If such assessments are administered, only a select group of students will have the opportunity to
adequately show their achievement on the standards. Creating assessments such that students can
show their knowledge is pivotal to respecting student efforts on the assessment and building a

respectful culture of learning.

Summative Assessment. Student Self-Esteem and Self-Efficacy

Differentiated instruction has ties to improved student outcomes in self-esteem and other
measures of student well-being. Roy et al. (2015) found that differentiated practices reduced
feelings of competitiveness and increased self-assessment ability. When instruction 1s highly
individualized, special education students experience an increased academic self -concept
(Alnahdi et al., 2022). Assessments that focus on individual growth rather than comparing
between students are more likely to have positive impacts on student socio-emotional outcomes
(Pozas et al., 2021). Much less research has been completed on the impact of assessments and
assessment feedback on student psychology.

Student beliefs about their science self-efficacy have broad implications for their success
and continued pursuit of science. When students believe that they can succeed in science, they
tend to “select such tasks and activities, work hard to complete them successfully, persevere in
the face of difficulty, and be guided by physiological indexes that promote confidence as they
meet obstacles” whereas students who do not believe they will succeed tend to avoid such work

(Britner & Pajares, 2006, p. 486). Science-self efficacy can be a stronger predictor of
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performance than demographic information such as gender, ethnicity, and parental background
suggesting that promoting self-efficacy can have an equity impact in the classroom (Britner &
Pajares, 2006). Of the four proposed components of self-efficacy, mastery experience is the
strongest predictor of self-efficacy (Talsma et al., 2018). Giving students work that allows them
to showcase their knowledge should increase mastery beliefs and improve emotional attitudes
towards science and their science self-efficacy.

Students are emotionally mvested in their educational outcomes whether because of
intrinsic motivation or because of messaging about school outcomes and future success.
Connections have been found between “students’ emotions and their motivation, learning
strategies, cognitive resources, self-regulation and academic achievement” (Christie & Morris,
2021, p. 150). Self-regulation theory suggests that students who see the benefits of assessment
may earn higher grades as opposed to seeking “to blame schools or teachers for poor assessment
results” (Lee et al., 2013, p. 248). Students who see assessments as beneficial to learning are
more likely to seek challenge, persevere, and take educational risks while students who see
assessment as punitive are more likely to avoid new skills, seek what is easy, and avoid imitiative
(Stiggins, 2007). Student emotional responses must be considered for optimal educational and
personal growth of students.

Students’ emotional responses to their coursework, including summative feedback, have
broad implications. Emotional responses in the learning environment affect a student’s ability to
learn information (To et al., 2023). A student’s emotions can affect “cognitive processes,
attention, memory, reasoning and information retrieval” which can have substantial impacts on

their ability to learn and to demonstrate their learning (Hopwood et al., 2024, p. 194). Feedback
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that is perceived by students to contribute to skill development is most likely to generate positive
emotions (Chen & Brown, 2018). It is imperative that the feedback given by teachers in
summative assessments does not activate emotions that will negatively impact learning.
The literature regarding assessment and emotions has been largely limited to the higher
education context. The research that has been completed shows that students who receive
comments that are critical or upsetting tend to become demotivated and do not use the feedback
to improve (Ryan & Henderson, 2018). In some situations that feedback can hinder future
learning and cause students to change career aspirations (Crossman, 2007). Zero grades are
perhaps the most extreme version of negative feedback and are often awarded when students
leave questions blank demonstrating no level of understanding (Paul et al., 2018). When teachers
receive no feedback on a student’s knowledge, this results in feedback that can be damaging to a

student’s desire to learn.

Conclusion

Applying differentiation tactics to summative assessments will allow students to best
demonstrate their knowledge of the target concepts by focusing on what they do know rather
than on what they do not. Differentiated assessments will also increase measures of student well-
being. Biology is often a decision point for students about whether they will continue a rigorous
science education or transition to simply fulfilling graduation requirements. Facilitating their
learning with assessments that honor the work that they have done, rather than the concepts they

haven’t learned will increase morale in the classroom and improve attitudes towards science.
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CHAPTER THREE

METHODOLOGY

Demographics

The purpose of this study is to examine the impact of leveled assessments on student
performance and confidence in high school biology class. I wanted to understand how giving
students an opportunity to give higher quality answers that actually reflected their learning could
improve test scores and boost student confidence. An additional sub-question seeks to quantify
student perceptions of fairness in the exams. While the assessments explicitly address the same
standards, 1t 1s important that students are able to understand the use of leveled assessments so as
not to undermine class morale.

Ouray High School 1s comprised of 54 students in grades 9-12 and emphasizes having
high standards in a supportive learning environment. As the primary science teacher in a small
school, all students take at least two years of science in my classroom and many take three or
four years of science with me. It is important that I find ways to balance high expectations with
making student efforts feel valued and that they know their learning is supported in my
classroom since they’re likely to be back in my room the following year.

This study was conducted with twelve students in high school biology, with the majority
being girls (NV=12). One student is on an individualized learning plan and three are on advanced
learning plans. This group is characterized by excellent discussion between students of similar
abilities and growing levels of discussion within table groups of mixed abilities. Ouray School

only offers one section of each course which necessitates use of a nonexperimental research
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design as students are not assigned randomly between sections. 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).

Research Design

This study utilized a mixed-methods research design to capitalize on the strengths of both
qualitative and quantitative methods (Mertler, 2017). Qualitative data is good at answering
complex questions around ideas like confidence and fairness (Gaudet & Robert, 2018). For
questions of how performance is improved, quantitative data is important. Nonexperimental
research design is that in which “the groups already exist and the experimenter cannot or does
not attempt to manipulate an independent variable” (Lobmeier, 2010, p. 911). A one-group
pretest-posttest design allows for one group to be “its own control” (Spector, 1981, p. 29). This
design assumes that any changes are attributable to the treatment.

Instead of providing all students with the same end of unit assessment, students were
offered a choice of three leveled assessments for two units in the second semester. The leveled
assessments for the treatment units were written targeting different performance expectations
1ssued by the Colorado Department of Education (2022) (Table 2). These leveled assessments
were used for a unit on homeostasis early in the second semester. The leveled assessments are
designed to help students demonstrate their learning as few students have no knowledge at all
about a standard.

There are three variations of the assessment for each unit: (1) the A assessment that
differentiated between meeting and exceeding standards, (2) the B assessment to differentiate

between approaching and meeting standards, and (3) the C assessment that differentiated
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between partially meeting expectations and approaching expectations. An example of the

Colorado Performance Standards is included in Table 2. Questions on the A level assessment

generally required more analysis and independent thought from students to demonstrate

exceeding the state performance expectations. The C level exam provided some additional

scaffolding for students to demonstrate their knowledge. These scaffolds included sentence

stems, word banks, and multiple-choice questions paired with free response explanations.

Selection of the student tests were made based on a combination of student choice and teacher

feedback. Providing students with appropriate supports to avoid blank answers and other non-

informative responses such as “IDK” (common student shorthand for “T don’t know) allow for

teachers to give useful feedback to students.

Table 1. Data Triangulation Matrix.

Focus Questions
Data Collection How do leveled How does using How do students
Instruments assessments affect leveled assessments perceive the
student confidence affect student fairness and
and performance in confidence in helpfulness of
high school biology? biology class? leveled
assessments in
biology?
Pre and Post Tests X
Semi-structured X X X
interviews
Student Perception X X X
Survey
Teacher Notes and X X X
Observations

Data Collection and Analysis Strategies

This study examines whether leveled assessments enhance students’ ability to

demonstrate their learning, improve exam performance, and influence their self-confidence. This
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study used a mixed-methods design that incorporated both qualitative and quantitative data to

answer the research questions.

Table 2: Example of CDE Performance Expectations for evidence outcomes (EOs) (CDE, 2022)

and emergence
of species.
[2.12.a,2.12.b]

extinction of
existing species,
adaptations of
populations, or
emergence of
new species
through the
process of
natural selection.
[2.12.a,2.12.b]

Standard Partially Meets | Approaches Meets Exceeds
Expectations Expectations Expectations Expectations
GLE 2.12 Identify natural | Relate a simple | Explain or Explain or
selection as explanation of evaluate the evaluate
a cause of natural selection | evidence scientific
adaptation in as a cause of supporting information
populations. adaptation in claims about about changes in
Identify populations. examples environmental
extinction as a Relate familiar | referenced in the | conditions and
possible evidence of how | EOs that predict their
effect of the environmental changes in likely effects on
endangerment conditions cause | environmental population
of species. population conditions can increase or
[2.12.a,2.12.b] [ increase or cause population | decrease,
decrease and can | increase or extinction of
affect extinction | decrease, existing species,

adaptations of
populations, or
emergence of
new species
through the
process of
natural selection,
including
examples not
referenced in the
EOs. [2.12.a,
2.12.b]

Assessment Scores

Performance was evaluated using assessment scores. Test scores were collected for a

control unit before the treatment, the control unit test was the same for all students. The

mstruction methods for the control unit and the assessment units were held constant, so these test

scores were used in data analysis to compare student performance on a standard assessment to
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the treatment. The assessments were written to target CDE performance standards. Students
selected their leveled assessment in consultation with their teacher based upon self-evaluation
and performance throughout the unit on formative assessments. Scores were reported for each
standard as partially meets expectations, approaches expectations, meets expectations, Ot

exceeds expectations.

Student Survey

A student survey was administered to understand how student perceptions and attitudes
change after the treatment. The instrument is modeled after Britner and Pajares (2006) who
examined the factors determining self-efficacy with answers recorded as a Likert scale with four
options. The questions focused on Mastery Experiences and Emotional States (Jones et al., 2023;
Figure 1). Two open-ended questions directly addressing the sub questions have been added to
garner additional qualitative responses (Appendix B). This survey was conducted after the pre-

treatment exam and after the second treatment exam.

Interviews

Interviews were used to gather information about student confidence and perceptions of
fairness. Group interviews in combination with individual interviews and open-ended survey
questions were used. Group interviews offer students the opportunity to respond to each other
and likely go deeper than they would in a one-on-one interview (Holstein & Gubrium, 2003).
Homogenous groups of students were interviewed to increase the likelihood of discussion of
learning challenges with each other; this grouping is consistent with focus group methodologies

(Smithson, 2019). All students were assigned to groups for an interview although group sizes
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were not consistent. A semi-structured group interview (Appendix C) guide was developed to
probe student experience.

Individual interviews, in addition to the group interviews, were conducted to give space
to students who are uncomfortable speaking in a group setting or for whom discussions of
educational confidence are tied to deeply personal life experiences or histories (Smithson, 2019).
Time limitations required limiting individual interviews to participants who participated less in

the group interview setting or that had unique perspectives to contribute.

Teacher Journal

Finally, a teacher journal was kept during the treatment period. Teacher reflections and
observations were recorded for each assignment and assessment with feedback given on the
performance assessment scale. Observations included completeness of assessments to observe
whether students were able to show their knowledge and of student responses to feedback.
Reflections were naturalistic observations (Teachers College, n.d.). Unstructured observations
allow for teachers “to shift focus from one event to another as new, and perhaps more interesting,
events arise” (Mertler, 2019, p. 131). The teacher journal filled in gaps in the qualitative data
generated from student surveys and interviews. The additional perspective from my own notes
helped to round out the qualitative data from the relatively small class. Additionally, with a small
class size, subjective teacher data was used to help to evaluate the main question around student

performance.



15

Analysis Strategies

Assessment Data

Analysis of the pre- and post-test score data was completed with the Wilcoxon ranked
sign test. The Wilcoxon ranked sign test considers both the magnitude and direction of changes
for non-parametric data (Pett, 2016). This test is frequently used to describe changes and
evaluate the effectiveness of interventions (Pett, 2016). The ranked sign test can only examine
changes in one group over time but for this nonexperimental design, that is acceptable.
Unfortunately, no key subgroups (IEP, ALP, ELL, etc.) had enough members for separate

analysis of performance data.

Qualitative Data

The qualitative data including group and individual interviews, survey data, and the
teacher journal was analyzed using thematic analysis. Thematic analysis of interview data,
particularly transcripts, allows the researcher to distill large amounts of qualitative data into
usable themes and patterns (Mertler, 2017). The transcripts of the student responses were
reviewed to 1dentify themes that are relevant to the research questions. After reviewing the
transcripts, key words can be identified and then coded. The codes can be further grouped into
themes (Naeem et al., 2023). These themes can then be further interpreted to reach conclusions

about the impacts of the treatment on the sample.

Conclusion

Multiple sources of data were utilized to address the research questions around leveled

assessments. Assessment data, student surveys, interviews, and a teacher journal were collected.
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These qualitative and quantitative sources were used to analyze the impacts of leveled

assessments on performance and student confidence.
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CHAPTER FOUR

DATA ANALYSIS: CLAIMS AND EVIDENCE

Results

Student performance was higher on the leveled assessment than on the traditional
assessment although the improvements were not statistically significant. The improvement in
performance was stronger for lower performing students. Student confidence seemed to slightly

improve and students overwhelmingly perceived the leveled assessments as fair and desirable.

Test Performance

Statistical analyses using both descriptive and inferential statistics indicated that leveled
assessments modestly increased student performance relative to a traditional non-leveled
assessment (N=12). Using the Wilcoxon signed rank test, the leveled assessment treatment
showed a large but non-statistically significant positive effect on student test performance
(Z=1.69, p=0.09, 1=0.53). The mean student score increased modestly from 78.3% to 80.5% and

median score remained static across the assessment types at 80% (Figure 1).
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Figure 1. Comparison of student scores on the traditional test vs treatment, (N=12)

The treatment decreased the spread of student scores relative to a traditional test. The

spread of the scores decreased on the leveled assessments compared to the traditional assessment
(Otraa = 7.57, Otrear = 5.78) (Figure 2).

100
95
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80
75
70
65
60
55
50

Assessment Score

Traditional Treatment

Figure 2. Distribution of scores on traditional test vs treatment, (N=12).
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The ratio of the standard deviations was less than 4 indicating that the spreads were not
statistically different (6¢yeqr: Orraqg = 1.31). Most students’ scores increased with the leveled

assessment compared to the traditional assessment (Figure 3).

95

v //
[ —

80

75

Assessment Score

70
65

60
Traditional Treatment

Figure 3. Performance change by student, (N=12).

Students that scored in the 1%t and 224 quartiles of the traditional assessment saw the largest score
increases (Figure 4). Students in the 3™ quartile had more mixed results and the student in the 4%

quartile had a decrease in score.
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Figure 4. Score on the treatment vs traditional test, (N=12).

Student tests were substantially more complete with only three blank answers among all students

on the leveled assessment as noted in the teacher journal.

Student Confidence

Student confidence showed small positive shifts in the Student Survey data. Across
nearly all items on the Likert-type survey, responses shifted towards higher confidence after the
leveled assessment. The sample size was small (#=8) due to absences and school activity
interruptions during the data collection period which complicates data interpretation.
Additionally, the magnitude of the shifts was small, often a net of one student moving in a
positive direction. There was a slight increase in students generally feeling less nervous around
test taking (Figure 5). In each of three survey questions related to “worry,” being stuck on a
problem, or “feeling nervous” there was a shift towards feeling more confident. While on both

the pre- and post-treatment surveys 50% of students said they either disagreed or strongly
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disagreed with the statement “Before a science test, I can calm myself down if I start to worry,”
after the treatment no students strongly disagreed with the statement and an additional student
strongly agreed with the statement as compared to the pre-treatment survey. The biggest gain
was seen in the question “During a science test, I can stay focused even when I feel nervous”
where in the pre-treatment survey 38% of students disagreed with the statement. Although no
students sfrongly agreed with the statement in the post-treatment survey, only one student did not
agree with it.

100%
90%

80%
70%
60%
50%
40%
30%
20%
10%

0%

Pre Post Pre Post Pre Post

Before a science test, | can calm When | get stuck on a problem, During a science test, | can stay
myself down if | start to worry. | can take a breath and try a focused even when | feel
different approach. nervous.

B Strongly Disagree M Disagree W Agree Strongly Agree

Figure 5. Pre- and post-treatment survey responses to questions related to test worry and
anxiety. (n=8).
A similar slight positive effect was also observed in more general questions about how
students have done in science in the past. Before the treatment, 50% of students disagreed with
the statement that they had done well in science classes in the past but after the treatment only

25% disagreed (Figure 6).
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Pre Post

| have done well in science classes in the past

MW Strongly Disagree M Disagree M Agree M Strongly Agree

Figure 6. Student survey data for the statement “I have done well in science classes in the
past,” (n=8).

More general questions about the students’ conceptions of themselves as science students also
showed a decrease in students strongly agreeing with statements regarding their success in
science. However, there were also decreases in the number of students who disagreed or strongly

disagreed with the statements (Figure 7).

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

0%
Pre

Post Pre Post Pre Post
| think | am good at | learn new science topics | am confident that | can do
science. easily. well in science this year.

MW Strongly Disagree M Disagree M Agree M Strongly Agree

Figure 7. Student survey data regarding general beliefs about success in science, (n=8).



23

In student interviews, students (»=11), were positive about the leveled assessments.
While no students directly delved into the idea of confidence, even when directly prompted, they
spoke about the idea of agency and how it was nice to have a choice. One student said, “...it was
nice to, like, have an easier level so that if you didn't understand it, you could understand the
next one better” which was a sentiment echoed by several other students. Only one student
mentioned feeling some embarrassment about asking to go down to a lower level. In general, all
students said they would be okay with leveled assessments being used in the future. Many

students also expressed a preference for the leveled assessment model

Perceived Fairness

Students expressed strong agreement with the fairness of leveled assessments. This was
indicated both on the Student Survey and in student interviews. The student survey indicated a
strong belief in the fairness of leveled assessment before the treatment with 87.5% agreeing and
12.5% strongly agreeing with both the statement “The leveled test model is fair for me” and the
statement “The leveled test model is fair for all students” (Figure 8). One additional student

strongly agreed with each statement in the post-treatment survey.
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students.

MW Strongly Disagree M Disagree M Agree M Strongly Agree

Figure 8. Student Survey data about perceived fairness of the leveled test model, (»=8).

The student interviews showed even stronger beliefs in the fairness of leveled
assessments. One student seemed almost surprised that I would ask if the leveled assessments are
fair. They quickly responded, “It’s literally based on you.” Another student said, “Biology is
easier for some people, so then you would give them a harder test, you know? And then, it’s
more of a struggle for other people. And then you would give them a test like that matches their
skill level.” There was a strong belief that everyone had the opportunity to succeed and that the

leveled assessment was ““more fair’ than the normal one.”
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CHAPTER FIVE

VALUE: REASONING AND REFLECTION

Claims From the Study

The goal of this action research was to determine if leveled assessments impact student
performance and student confidence in biology class. The leveled assessment resulted in a
modest increase in student performance although the results were not statistically significant.
Results on student confidence were mixed and students strongly professed belief in the fairness

of leveled assessments.

Student Performance

Leveled assessments may improve student performance, especially for lower-level
learners. The mean score of the assessment increased and though the score increase was not
significant, the effect size was large. Students in the first and second quartiles showed the most
improvement and the number of blank responses decreased. Matching the tests to student
learning, as demonstrated on formative assessments and in student opinion, allowed for more
learners to adequately demonstrate their learning. Struggling learners were supported by leveled
assessments the most. These leveled tests represent a meaningful step towards ensuring that
assessments are “respectful work” (Richards & Omdal, 2007, p. 426) where each student has an
equal opportunity to demonstrate their mastery of standards. Despite the lack of statistical
significance, the large effect size and descriptive trends support continued exploration of leveled

assessments, particularly regarding their impact on student confidence.
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Student Confidence

Leveled assessments resulted in small positive impacts to student confidence especially
with respect to students choosing their test level. The Likert survey indicated mainly small
positive shifts in confidence while in interviews students emphasized choice and control as
positives in the leveled assessment. Confidence appeared to be positively impacted by students
being able to access the test questions which decreased students becoming stuck on a question.
This positive effect also seemed to impact lower learners the most; these students benefited from
being able to engage with appropriately challenging questions, reducing the likelithood of
becoming stuck or leaving questions unanswered. In contrast, higher-performing students
showed more mixed changes in confidence, indicating that the structure of the assessment may
not have supported all learners equally. Overall, these findings indicate that leveled assessments
support confidence primarily by increasing students’ ability to engage with assessment tasks,
rather than by fundamentally changing students’ perceptions of their academic ability. This
finding is consistent with Usher and Pajares (2008) finding that mastery experiences are

challenging but achievable.

Perceptions of Fairness

Students overwhelmingly perceived leveled assessments to be as fair or more fair
than traditional assessments. This belief remained consistent throughout the treatment period.
Students emphasized that they were able to choose the level of their test which made the leveled
assessment “more fair than the normal one.” Students did not appear to mind variation in grades
and seemed to understand that the different levels of the test reflected different levels in

understanding. These findings are consistent with the psychometric perspective of fairness in
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assessment. This perspective finds that fairness is “ensuring equity in the assessment process so
that everyone receives the result they deserve according to the extent they have demonstrated
their learning in the assessment process” (Rasooli, 2024).

In addition to the importance of assessments reaching students at an appropriate level,
students seem to think about their ability to choose their test as an important factor in fairness.
This emphasis on student choice 1s consistent with Self-Determination Theory which posits that
providing meaningful choice supports students' need for autonomy, which is associated with
greater internalization of learning and more positive educational experiences (Guay, 2022). For
my students, that positive educational experience seems to have extended to seeing their

assessment as very fair.

Value of the Study and Consideration for Future Research

Summative assessments are an important piece of information in the science classroom
that inform instruction, provide feedback to students, and impact student motivations. Initial
results from this study indicate that leveled assessments can have a positive impact on student
achievement, particularly for generally lower performing students. I believe that by focusing
student attention on demonstrating the knowledge they do have, leveled assessments can shift
emphasis away from deficits and toward growth.

While this study was small and only included one treatment test, initial results indicate
that leveled assessments have positive impacts on student performance. Students, particularly
students who generally struggle, were more able to demonstrate the knowledge they do have.
Additionally, I felt I was able to give students better feedback to point them in a positive learning

direction.
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I plan to implement this model in additional tests in biology this year and possibly extend
it to additional courses next year. I would also like to explore digital leveling options to support
students selecting a different level mid-test without worrying about the perception of other
students. Additionally, it became clear that students need more information about what the
performance standards are and what it means to earn a particular grade on a standard and on a
test overall. Without this key step, students who are used to getting near perfect scores on
assessments may lose buy-in on scores that indicate they have met but not fully exceeded state

performance standards.

Impact of Action Research on the Author

This action research project has really changed my view of differentiation. In the past, I
was guilty of considering differentiation to be a burden on teachers rather than a key to helping
students succeed. The student emphasis on feeling the challenge at whatever level they were
working really struck a chord with me. While I don’t know how much these findings will impact
inquiry work in my classroom, this project has made me more open to general differentiation
within the classroom and a strong proponent of differentiation on assessments.

Students' beliefs about their ability to succeed in science can influence their engagement
and willingness to continue studying STEM subjects. Leveled assessments allow me to maintain
high academic expectations while providing students with opportunities to demonstrate learning
at an appropriate level of challenge. Although this study did not find substantial increases in
student confidence, interview responses suggested that some students felt the assessments were

more accessible and better reflected their understanding. A future challenge for me will be to
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support this growth mindset with reflection activities. Building this growth mindset can help
encourage students to consider continued study in STEM.

I also think student concerns about how to get a perfect score or hit a desired benchmark
deserve significant investment by individual teachers and by schools and districts. In my
Advanced Placement courses, I have put a lot of emphasis on understanding the standards set by
the College Board. Through creating, grading, and discussing these leveled assessments with
students, I have realized that I need to communicate more clearly what different levels of
progress toward the standards look like in my grade-level courses. While this work will benefit
all students, it will particularly help mitigate the concerns of the higher performing students who
had assessment scores that were more neutrally or negatively impacted by the leveled
assessments. At Ouray School, most of these students will rise to high expectations when
educators clearly communicate what excellence looks like. This will benefit the students’ growth
process and preparation for advanced courses, support positive communication with families,
and promote a growth mindset.

Holding all students to high standards has been a hallmark of my philosophy as a teacher.
This action research has opened my eyes to the power of differentiation but also reaffirmed my
belief in strong consistent standards. I am excited for the possibilities for student reflection,
building a growth focused classroom, and making my high standards more transparent that have

arisen from this project.
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Instructions:
Students responded to each statement using a 4-point Likert scale administered via Google forms.
1 = Strongly Disagree 2 =Disagree 4 =Agree 5 = Strongly Agree

1. | have done well in science classes in the past.

2. lusually do well on science tests.

3. When | perform well on a science task, | feel confident about my abilities.

4. When | find out a science test is coming, | feel tense. (R)

5. Before a science test, | can calm myself down if | start to worry.

6. During a science test, | can stay focused even when | feel nervous.

7. When | get stuck on a problem, | can take a breath and try a different approach.

8. After atest, | read my teacher’s feedback.

9. Reviewing a graded test helps my confidence for the next one.

10. | think | am good at science.

11. | learn new science topics easily.

12. | am confident that | can do well in science this year.

13. The leveled test model is fair for me.

14. The leveled test model is fair for all students.

Open-ended questions:

15. Tell me more about the fairness of the leveled assessment:
16. Did you leave a question blank or answer “IDK” on your most recent test? If so, why?

(R) = reverse-coded item



40

APPENDIX C: GROUP INTERVIEW GUIDE



41

Group Interview Guide — Leveled Assessments in Biology
Introduction Script (Read Aloud)

Thank you for being here today. I'm interested in learning about your experiences with leveled
assessments in biology. There are no right or wrong answers—I'm just trying to understand your
honest perspectives. What you share will remain confidential and will not affect your grade in
any way.

Group Norms
e One person speaks at a time
o Feel free to disagree—just be respectful
e Everyone’s experience is valid—speak from your own perspective

e You may pass on any question

Interview Questions
1. How would you describe a leveled assessment to someone not in our class?
2. Do you feel leveled assessments help you show what you know in biology? Why or why
not?
o Can you think of a specific example from a recent biology exam?
o How did you feel about choosing your level?
3. Have leveled assessments affected your grades in biology? In what way?
o Do your scores reflect your understanding of biology concepts?
o Have your scores improved, declined, or stayed the same?
4. Did leveled assessments change how you viewed or used feedback?
o Was the feedback more or less useful?
o Did the feedback feel any different?
5. Do leveled assessments help you understand biology better—not just get a grade?
o Do they help you learn topics like natural selection, cellular processes, or
photosynthesis more deeply?
o What would make them more helpful?
6. Do you think leveled assessments are fair for all biology students? Why or why not?

o Do students at different levels get equal chances to succeed?
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o Is the grading system fair?

7. How would you feel about having leveled assessments in your science class next year?
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