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Introduction
After the trending wave of pandemic-induced test-
optional college admissions policies (Camara & 
Mattern, 2022) coupled with numerous controversies 
and cheating scandals surrounding college entrance 
exams (Zwick, 2022), more than 1,800 colleges and 
universities in the United States declared that they 
would no longer require applicants to submit SAT or 
ACT test scores in 2021. Not only was it becoming clear 
that these tests were gameable or coachable (Toppo, 
2020; Messick, 2009), but questions also surfaced 
around whether the test content and format can result 
in true, equitable representations of students’ college 
readiness skills (Aguinis, Culpepper, & Pierce, 2016; 
Zwick, 2022). These questions have led to an increased 
interest from institutions of higher education and K-12 
to consider supplementary and alternative ways to 
evaluate postsecondary and workforce readiness (PWR) 
knowledge and skills beyond SAT and ACT testing.

This growing interest in K-12 education to evaluate PWR 
knowledge and skills more comprehensively beyond 
test scores was inspired by the reality of a transforming 
global labor market that the World Economic Forum 
refers to as the Fourth Industrial Revolution (World 
Economic Forum, 2016). A confluence of changes in the 
ways of working and rapid technological advances now 
compels the job market to seek employees with certain 
essential or 21st century skills that include creativity, 
collaboration, complex problem solving, adaptability, 
and cognitive flexibility, as well as basic proficiencies in 
mathematical reasoning, reading and writing skills, and 
technological dexterity (Tsekeris, 2019; World Economic 
Forum, 2016). With such radical shifts taking place in 
the labor market, what can schools do to ensure that 
they are rigorously preparing students for these shifts?

An increasingly popular alternative supported by 
states to evaluate PWR is a capstone experience or 

project. Buzzetto-More (2013) describes capstones 
as experiences that require students to “apply higher-
order thinking, authentic learning, and multilayered 
decision-making while engaged in an experiential 
learning activity” (p. 81). Several states have adopted 
capstone experiences as part of their graduation 
requirements. For example, districts in the state of 
Colorado use a “Menu of College and Career-Ready 
Demonstrations” (henceforth referred to as the “menu of 
options”) for students to meet graduation requirements 
and demonstrate PWR, which includes achieving 
certain scores on the SAT or ACT, the completion of a 
district-level designed capstone course, completion of 
a standards-based performance assessment, as well 
as other options (CDE, 2021a). Similarly, in other states, 
such as North Carolina or Tennessee, capstones are 
not required but can be pursued as a requirement for 
graduation by districts through which students complete 
a project or an experience that demonstrates mastery of 
a set of PWR skills (Kannapel, 2012).

We define capstones as experiences designed to 
give students autonomy and structure to meaningfully 
engage in an “extended process of inquiry in response 
to a complex question, problem, or challenge” 
(Buzzetto-More, 2013, pg. 81). While the schools we 
analyze in this paper have constructed a capstone 
course to support students in completing a capstone 
project, the range of possible capstone experiences 
is wide and diverse. Capstones can take the form of 
self-directed culminating projects, projects structured 
to be developed over an extended period of time (e.g. a 
semester, a school year, or over several school years), 
projects developed within a course designed to support 
the capstone development, internships with a required 
capstone project submission, the development and 
presentation of a portfolio of various learning artifacts 
collected over a period of time, and much more. The 
connection across diverse capstone forms is that 
these experiences, however they take shape, should 
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enable students to demonstrate content mastery and 
21st century skills through the application of skills 
such as planning, critically analyzing information, and 
collaborating with peers over an extended period of time 
(Speckels, 2011; O’Grady, 1999). When capstones are 
designed well, a student’s final product could represent 
a sufficiently rigorous demonstration of a student’s 
development of 21st century skills (referred to as 
“essential skills” in Colorado) and mastery of high school 
level mathematics, reading, and writing competencies. 
Well-designed capstones would also embed high-quality 
performance-based assessments (PBAs) to assess 
student performance on assigned tasks and on the 
final learning demonstration required by the project to 
establish evidence of competency.

In practice, however, a range of interpretations and 
applications of capstones can be observed across 
the country with designs that vary widely from being 
purely skills and career focused, to being intentionally 
designed to ensure students demonstrate specific 
skills and mastery over content to meet graduation 
requirements, such as seen under the Rhode 
Island Diploma System (Rhode Island Department 
of Education, 2018). This open interpretation and 
application are driven in large part by how local 
districts interpret and define capstone requirements 
for their students. For example, in Colorado, the 
Colorado Department of Education (CDE) suggests 
guidelines for capstones, but the state has no authority 
to define expectations for or to assure the quality of 
capstones provided to students. Thus, the onus falls 
on districts to develop capstone requirements that 
can meet rigorous graduation requirements. The lack 
of capstone policy expectations set in states such as 
Colorado, Tennessee, or North Carolina, guarantees 
that districts and schools within those regions are 
likely to have varying expectations set for assessing 
student competency on these types of courses and 
culminating projects.

In this paper, we present results from an exploratory 
descriptive case study (Mariano,1993; Yin, 2014) 
sponsored by CDE to learn about the extent to which 
two Colorado high schools at the early stages of piloting 
capstones with their juniors and seniors could effectively 
evaluate PWR knowledge and skills. Due to the growing 
interest across districts to embed PBAs into their 
capstone processes, CDE was particularly interested to 
learn how PWR could be evaluated through capstone 
processes involving performance assessment. We 
adopted this case study approach since limited 
research and documentation exists in Colorado to 
understand how capstone experiences are enacted in 
classrooms. These two schools were selected by our 
partners at CDE because these represented schools 
at the beginning stages of designing and trying out 
capstones with embedded PBAs. In addition to wanting 
to learn how these schools would address content 
demands while fostering 21st century or essential 
skills in the activities and performance assessments 
designed for these courses, CDE also wanted to learn 
about the challenges experienced by sites testing out 
the capstone experiences. At these two schools, the 
capstone designers planned to use PBAs in capstones 
to help establish evidence of academic competency 
demonstrations in English Language Arts (ELA) 
and Math.

For this case study work, we examined capstone lesson 
plans and rubrics, conducted classroom observations 
of capstones, and interviewed teachers and state level 
officials, to consider how the capstone experiences 
designed and offered at two separate schools:  1) 
provide students with opportunities to drive their 
learning and to explore project options in substantive 
ways; and, 2) hold potential for meeting the aspirations 
for capstones and PBAs as defined by the Colorado 
Department of Education in the graduation guidelines.
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In this paper, the first section presents background 
context and information on graduation requirements 
in the State of Colorado and how this motivated the 
inclusion of capstones and PBAs as part of state 
Graduation Guidelines. The second section discusses 
literature on high-quality capstones in secondary 
and postsecondary institutions. The third section 
presents findings from two Colorado high schools as 
it relates to their design and implementation of PBA-
embedded capstones. The fourth section discusses 
the implications of these findings for expanded use 
of PBA-embedded capstones as an alternative, 
rigorous pathway for demonstrating PWR skills and 
as they relate to larger instructional infrastructure 
challenges. We conclude this paper by sharing a set of 
considerations to better support districts and schools 
seeking to establish capstones.

Background and 
Context: CDE Guidance 
around Capstone, PBAs, 
and Graduation

State interest in offering capstones originated from 
Colorado industry demands for consistency across high 
school graduate skills and capacity. Prior to the 2008 
recession, companies were facing a labor shortage 
as the skills of employees began to lag behind the 
increasing skill demands of employers. According to 
an interviewed CDE staff member, when attempting to 
hire Colorado high school graduates, companies noted 
inconsistencies in the capacities of recent graduates 
from different parts of the state, which compelled 
industry leaders to approach the state legislature to 
call for a standardization of the skills that students are 
expected to have mastered by graduation. 

In response to these demands, legislation passed in 
2009 that led the Colorado State Board of Education 
to adopt the Graduation Guidelines to help inform 
district choices on how students can demonstrate 
competency of PWR skills. To elaborate the Graduation 
Guidelines, seven workgroups met over the years 
with educational experts across the state to establish 
a menu of options for demonstrating college and 
career readiness upon graduation. A key defining 
feature of these guidelines was that the choice and 
implementation of menu options are entirely determined 
by the district on a student-by-student basis.

Although the legislation left considerable room for 
districts to interpret graduation requirements, the 
state published a menu of options that districts 
currently use to guide graduation policies. This menu 
of options outlines a range of pathways for students 
to demonstrate College and Career Readiness which 
includes achieving certain test scores on the SAT or 
ACT or successfully passing Advanced Placement 
(AP) or International Baccalaureate (IB) exams, 
as well as the completion of capstone processes 
and collaboratively developed performance-based 
assessments. Initially, the menu of options included 
the subject areas of reading, math, science, and 
social studies. However, due to limitations in being 
able to identify various assessments that measure 
performance across all subject areas, the workgroup 
decided to only include language requiring students to 
meet predetermined criteria on at least one measure 
in Reading, Writing and Communicating (RWC), and 
one measure in Math. While the graduation guidelines 
expect students to demonstrate proficiency in these 
content areas in ways aligned with Colorado Academic 
Standards, the RWC and Math expectations under 
each menu option vary. For example, the Reading, 
Writing, Communicating, and Math expectations for 
district capstones are “individualized” to the student, 
suggesting that academic learning demonstrations 
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can be determined collaboratively by the student 
and teacher in line with district guidelines. Whereas 
the expectations for collaboratively developed 
performance-based assessments require students to 
meet expectations under a predetermined, state-wide 
scoring criteria for both RWC and Math.

To obtain a better understanding of the history and 
guidance around capstones, PBAs, and Graduation 
Guidelines, we interviewed the CDE Graduation 
Guidelines Manager and reviewed publicly available 
graduation guideline documents located on CDE’s 
website. During this interview, we discussed the 
history of the Graduation Guidelines, CDE’s authority 
over enforcing Graduation Guidelines, capstones, and 
PBA implementation, as well as how CDE aims to 
support and monitor schools in addressing Graduation 
Guidelines. Below we unpack insights gleaned from 
the interview and from our document review to provide 
context for the capstone work pursued by the high 
schools focused on in this paper.

CDE Capstone Guidance

To outline guidance around capstone processes, the 
state workgroup responsible for developing Graduation 
Guidelines established a capstone work group. In 2014, 
CDE published the capstone work group’s “Portfolio 
and Capstone Guidebook”, which explains the multiple 
pathways and approaches that districts can take in 
designing and implementing capstones (CDE, 2014). 
CDE defines capstones as “a multifaceted body of work 
that is district determined and serves as a culminating 
academic and intellectual experience for students 
(CDE, 2022a).” For districts interested in offering 
capstones as an option for students to demonstrate 
college and career readiness, districts can opt to design 
a course that scaffolds students into completing a 
project. Student work can also be collected over a 
period of time in particular subject areas to include in a 
culminating portfolio of learning. In fact, the guidebook 

names a multitude of capstone design pathways, 
including a portfolio defense, research exhibition, a 
scientific experiment, a service-learning project, or 
even an event coordination experience. It also notes 
that schools may use capstones to achieve different 
objectives, such as assisting students in exploring post-
secondary opportunities or to measure 21st century 
skills, local priorities, academic achievement in or a 
combination of all of these criteria (CDE, 2014). This 
general guidance encompasses a wide range of design 
approaches and gives districts autonomy to decide 
which design approach is best suited for their students.

CDE emphasizes the authority districts have in 
determining policies and requirements for capstone 
processes. The state’s influence on capstone design is 
limited to providing examples of capstone experiences 
across the state and to hosting town hall meetings to 
provide districts the opportunity to learn from other 
districts implementing capstones. However, beyond 
this limited role, the state ultimately does not have any 
authority to specify design expectations for capstones 
nor evaluate whether the district’s approach aligns 
with recommendations outlined in the CDE capstone 
guidebook. Therefore, the structure and quality of the 
capstones can vary widely across districts and even 
across schools or classrooms, depending on the 
guidance districts provide to their schools. 

As several districts have recently begun to experiment 
with offering capstones, schools have taken up this 
work in a number of ways to meet various local needs. 
The CDE manager explained that districts can elect 
to design the capstones to focus on subject area 
content or areas outside of academics. According 
to the manager, many districts that offer capstones 
choose to implement a primarily skills-driven approach 
to the design of capstone experiences. These 
“skills-driven” capstones can consist of student-led 
projects or experiences that focus more on student 
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skill development in areas like community service or 
project building rather than academic content mastery. 
However, the CDE manager also noted that some 
districts do elect to develop capstones that address 
both academic and essential skill development. For 
this reason, the capstone experiences are likely to vary 
widely across the state, which means that expectations 
established across schools would likely also vary widely 
for meeting graduation requirements.

CDE PBA Guidance

In contrast to the general CDE recommendations 
set for capstones, the guidance provided by CDE on 
the collaboratively-developed performance based 
assessment menu option encourages districts to 
engage students in an “authentic demonstration of 
student knowledge and skills through the creation of a 
complex product or presentation (CDE, 2022b).” Here, 
the state guidance explicitly calls upon the inclusion of 
state standards in this demonstration of college and 
career readiness. Under this option, the state envisions 
students developing a product or presentation that 
specifically demonstrates mastery of state academic 
standards as well as what CDE refers to as essential 
skills, which include skills like communication, 
problem solving, civic engagement, and much more. 
CDE envisions PBAs being used to meet graduation 
requirements by embedding these assessments in 
English Language Arts (ELA) and Math in ways that 
would require students to build content mastery while 
drawing on essential skills to complete a product 
or presentation. The collaborative nature of these 
assessments lies in the way the tasks and rubrics are 
intended to be developed through teacher professional 
learning communities (PLCs). Ideally, teachers would 
collaborate to develop curriculum-embedded tasks that 
scaffold students into completing a PBA over time. This 
collaboration can also extend beyond teachers and 
move into working with students to co-create success 
criteria used in rubrics and develop task objectives.

Since any district that offers PBAs as an option for 
students to meet graduation requirements must require 
students to demonstrate mastery of RWC and Math 
using state-wide scoring criteria, the state has provided 
clearer expectations around how these PBAs should 
be designed and implemented. To support this PBA 
effort, CDE partnered with a teacher training firm, called 
2Revolutions, to establish a state-wide PLC and also 
provide training to teachers across the state on how 
to design and implement PBAs. CDE also partnered 
with the Center for Assessment, Design, Research, 
and Evaluation (CADRE) at the University of Colorado-
Boulder to document how schools that claim to employ 
PBAs in core subject areas or capstones use these 
assessments to evaluate student learning.

Although districts within this local control state have 
largely steered the design of capstone experiences, 
there is growing interest expressed by schools and 
districts in using the state-defined PBAs for graduation 
requirements and integrating these into capstones. 
According to CDE, districts have expressed excitement 
around using PBAs and some, such as our two case 
study sites, already claim to be using them in their 
capstones. For sites that are planning to or have 
integrated these two distinct options, this integration 
may provide an opportunity for students to experience 
more academic capstones that guide students into 
demonstrating content mastery and PWR skills. That 
is, these experiences may potentially provide guidance 
for the general capstone process as well as a plausible 
alternative in the future to evaluate content-specific 
competency in place of a standardized test.

CDE Graduation Guideline Guardrails

Despite the provision of comprehensive academic state 
standards, the state’s course requirements for high 
school graduation remain limited. According to the 
2021 legislation, only one semester of civics and one 
course on Genocide & Holocaust Studies are required 
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for high school students by state law. Other than the 
completion of these two courses, the state does not 
require students to complete any other credits before 
graduating high school. To more concretely guide 
course credit requirements, most districts use higher 
education requirements to guide their list of required 
credits for graduation. Prior to 2018, all Colorado 
districts designed their high school course credit 
requirements to be in line with the Colorado Public 
Higher Education Admission Requirements (HEAR). 
After 2018, the HEAR became recommendations rather 
than requirements. Despite this switch, all but one 
Colorado district maintained course credit requirements 
that were in line with the HEAR. In most districts, 
students must meet some combination of credit 
requirements and Graduation Guidelines to graduate 
with a high school diploma.

CDE does not prescribe which menu option districts 
offer to their students, and all districts are expected 
to incorporate the CDE Graduation Guidelines into 
their local school board policy. Districts must identify 
at least one measure in RWC and one measure in 
Mathematics from the menu of options that they 
will use to evaluate whether students demonstrate 
college and career readiness. To support districts in 
meeting this requirement and to satisfy federal testing 
requirements, every student takes the SAT for free in 
11th grade. However, the CDE manager noted that 
SAT can often be an insufficient pathway for many 
students to adequately demonstrate college and career 
readiness in the state of Colorado, as this test does not 
comprehensively evaluate essential skills (e.g., self-
regulation, collaboration, and personal responsibility) 
nor can this evaluate the RWC standard focused on 
oral communication. Therefore, districts have the 
opportunity to turn to other menu options for their 
students to more broadly demonstrate PWR content 
acquisition and essential skills.

Regardless of options selected, CDE does not have 
the authority to challenge the quality of other measures 
(i.e., such as capstone, industry certifications, and 
PBAs) used to evaluate PWR. Because there are no 
periodic audits or reviews of these other outcomes 
and processes designed by schools or districts, no 
evidence has been collected to date to understand 
whether alternative approaches deployed at different 
districts provide adequate and rigorous evaluations of 
PWR. At present, the scrutiny of whether students are 
adequately prepared for PWR largely informally rests 
on the institutions receiving graduates as students or 
employees. However, it is important to note that the 
2021-22 school year marks the first year that the full 
suite of menu options is officially in place. Given that 
this is the first year of officially launching the Graduation 
Guidelines, these early implementation years offer great 
potential to learn from this emerging body of work 
taking place across the state.

The CDE manager explained that districts must be able 
to defend the rigor of their own graduation requirements 
to their local board, parents and even students. 
Since the 2021-22 school year marks the first year of 
implementing the new Graduation Guidelines, CDE 
anticipates that community stakeholders may request 
districts to provide more detailed information to learn 
what is expected of students in capstones versus what 
is expected of students who, for example, take the SAT 
or complete IB and AP exams to demonstrate college 
and career readiness.

While CDE may not be able to intervene in district 
processes for meeting the Graduation Guidelines, 
it is committed to ensuring these options exist and 
are made available to their students. As the debate 
continues in Colorado and nationally about whether 
standardized tests like SAT, ACT, IB or AP exams, 
can serve as sufficient measures of PWR (Darling-
Hammond, Wilhoit, & Pittenger, 2014), CDE is 
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compelled to offer multiple pathways for students 
to demonstrate PWR more holistically. In an effort to 
address best practices and innovations in the learning 
sciences that point to project-based learning and 
performance-based assessment as having potential 
to foster deeper learning and equitable assessment 
practices (Krajcik & Blumenfeld, 2006; Fine & Pryiomka, 
2020), CDE is also committed to ensuring that all 
students receive opportunities to show what they 
know and can do in ways that are also authentic and 
rigorous. These considerations have led to the addition 
of collaboratively developed PBAs to the menu of 
options and motivated interest in some places, such 
as our case study sites, to find ways to integrate PBAs 
into capstone experiences to ensure both academic 
content knowledge and skills, and essentials skills can 
be addressed by capstones.

However, despite the excitement around the 
collaboratively-developed PBA and its potential for 
bringing more rigor into capstones, there are natural 
tensions between these two graduation guideline menu 
options given the contrasting nature of how students 
are expected to demonstrate PWR skills under these 
two CDE pathways. To discuss the ideal for capstone 
design and implementation, we now move to the next 
section which presents the literature on developing 
high-quality capstone experiences and their inherent 
connection to PBAs.

Literature on High-Quality 
Capstone Experiences 

Given the relatively new emergence of capstones in 
the educational landscape (with first discussions of 
capstones dating back to the late 1980s and early 
1990s, see Bowman, 1989 and Wheatley, Roberts, 
& Einbecker, 1990), the literature on best practices in 

designing and implementing high school capstones 
is limited (Kannapel, 2012). Much of the literature on 
capstone projects discusses these experiences in the 
context of undergraduate and graduate coursework 
rather than in high school settings (Hammer et al., 
2018; Dugan, 2011). Yet, the literature that does exist 
affirms similar notions around developing high-quality 
capstone experiences, whether for high school or 
college students. When discussing capstone design, 
Kannapel (2012) notes that the literature consistently 
emphasizes key features of this experience which 
include student-centered design, fostering higher order 
thinking skills and problem solving, cross-curricular 
elements, collaborative group work, teachers serving as 
advisors and community members serving as mentors, 
and a final presentation before a panel of judges (p.3). 
These features are essential for enabling students to 
drive their learning, draw connections between the 
content they have learned across subject areas and 
how it relates to the real-world, and develop skills that 
are important for college and career success (Lai, 
2012, Wathington et al., 2012). Below, we discuss the 
importance of these various components in designing a 
high-quality capstone experience. 

Authentic, Student-Centered Design 

Perhaps the most important and distinguishing feature 
of capstones is its focus on students comprehensively 
demonstrating mastery of academic concepts within 
the context of a project directly related to their interests 
(Buzzetto-More, 2013). The learning process towards 
completion of a capstone is entirely student-driven. 
While structures are provided to students to support 
and guide them in completing their capstone (Chang, 
2019), project objectives, milestones, and rubrics can 
be collaboratively developed by students and teachers 
(Johari, 2017). Under a high-quality capstone, students 
identify authentic applications of academic content 
through considering issues or problems relevant to their 
daily lives, community, or anticipated careers (Chang, 
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2019). Once a question or problem is posed, students 
become responsible for identifying an answer or solution 
based on the deep research and experience they 
develop as a part of the capstone project. Note that 
features of high-quality capstones align with features of 
high-quality project-based learning (Baines et al., 2021), 
and are in fact interchangeable. Students are no longer 
expected to present a right or wrong answer but rather 
must demonstrate deep understanding of how various 
academic concepts relate and support the identification 
of solutions to a practical, real-world issue (Chin et 
al., 2011). Giving students the opportunity to choose 
their own project topic and work within the provided 
structures to determine project objectives enables 
students to feel more autonomous and engaged in 
the capstone process, which can lead students to 
have deeper learning experiences and higher levels of 
motivation (Evans & Boucher, 2015). 

Equity-Oriented Approach 

While authentic, student-centered design may be 
central to harnessing the benefits of a capstone 
process, high-quality capstones cannot be genuinely 
achieved for all students without an equity-oriented 
approach to the design and implementation of the 
capstone experience (Adams & Duncan Grand, 2019). 
Planning the capstone process requires paying careful 
attention to equity to effectively develop project tasks 
and activities that “… are relevant and connected to 
students’ lived experiences, culture, and language, 
and encourage multiple pathways to learning (Haydel 
et al., 2017, p.145). All students should be seen as 
capable of producing high-quality work outcomes 
and should be supported to meet high expectations. 
Learning spaces should be free and clear of identity 
stereotypes or deficit perspectives, as these can harm 
student motivation and self-efficacy (Hernandez et al., 
2019). Given that capstones encourage students to 
take risks by pushing the learning boundaries, teachers 

must build relationships with students and foster a 
learning environment where all students feel welcomed, 
safe, and supported to explore and make mistakes 
as they develop their final demonstration of learning. 
Teachers should aim to make the capstone process 
directly connected to the everyday lived experiences 
of students, which may require an active confrontation 
of social justice topics or current events that push 
students to think critically about the purpose, design, 
and implementation of their capstone (Randall, 2021).

Cognitively Demanding Expectations

Capstone projects possess great potential for students 
to rigorously demonstrate mastery of various academic 
skills in the context of a project they design to answer 
a question of personal interest (Buzzetto-More, 2013). 
When done well, capstones support students in building 
deep knowledge around academic content in ways 
that are relevant and authentic, and in essence reflect 
project-based learning (PBL) or inquiry-based learning 
(IBL) (Ford & Lasher, 2004; Suarez et al., 2018; Johari, 
2017). For example, Baines et al (2021) define rigorous 
PBL as “...authentic, meaningful, and coherently 
designed project experiences [that] are central to deep 
and comprehensive content understanding (p. 2).” 
Friesen & Scott (2013) further support this point in the 
context of IBL, highlighting that although IBL engages 
students in challenging tasks that require extensive 
research around a key question or problem, learning 
growth or deep academic learning demonstrations 
cannot be expected when IBL approaches are 
unstructured and not grounded in academic content 
(pp. 22-24). This literature underscores the importance 
of integrating academic expectations into capstone 
processes to ensure students are engaged in a 
rigorous, cognitively demanding, authentic experience. 
This becomes especially important when capstones are 
intended to serve as representations of high school level 
mastery of academic standards. 
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Additional salient features of rigorous capstones include 
metacognitive and self-regulating tasks that develop 
important habits of the mind (Harada, 2016; Buzzetto-
More, 2013). Johari (2017) describes high-quality 
capstone experiences in Chelsea, Massachusetts that 
require students to reflect on learning and revise their 
project product ongoingly in response to their reflections 
on their process. She observed students using their 
capstone project rubrics, teacher feedback, and peer 
feedback to make sense of their performance and 
make changes accordingly throughout the school year. 
It is in this component of the project that researchers 
find community mentors playing particularly important 
roles in providing expertise-based feedback that helps 
students identify more practical solutions or develop 
stronger projects, gaining knowledge that allows “them 
to understand and operate in their future careers” 
(Pembridge & Paretti, 2011, p. 22.173.9). Johari (2017) 
notes that “the inclusion of reflection and revision as 
part of the [capstone] cycle adds rigor, allowing for 
a second, meta-cognitive level of learning (p. 45).” 
Teachers can support and structure this process for 
students by using the project rubric to guide students 
through evaluating whether their project is on track to 
meeting expectations, identify areas for improvement, 
and create plans to address the feedback (Harada, 
2016; Johari, 2017). Students having the opportunity 
to iteratively reflect on their progress and redraft 
elements of their project over an extended period of 
time effectively scaffolds their capstone development 
and gives students the chance to master concepts 
more deeply to later demonstrate the full depth of 
their learning through the final capstone presentation 
(McNeill, 2011).

Fostering Essential or 21st Century Skills

High-quality capstone experiences are intentionally 
designed to foster 21st century skill learning or essential 
skills (Chang, 2019; CDE, 2021b). In the previous 
section, developing students’ metacognitive skills was 

discussed as being important to ensure capstones are 
rigorous learning experiences for students. Fostering 
students’ metacognitive skills are also relevant to the 
development of essential skills for postsecondary 
workforce readiness as well as other skills such as 
critical thinking, communication, problem solving, civic 
engagement, self-regulation, collaboration, among 
many others (Ford & Lasher, 2004; also see CDE, 
2021b). The literature on capstones emphasizes 
development of 21st century skills as being inherent 
to a quality capstone experience. Through working 
with teachers to identify a project topic, managing the 
project completion, revising their work, and presenting 
their final project, students should be given a range 
of 21st century learning opportunities to strengthen 
their PWR skills (Henning, 2016; Buzzetto-More, 2013; 
Johari, 2017). In a presentation of a framework for 
quality capstone project, Hammer et al (2018) notes 
that “capstones can act as sites to assure student 
attainment of disciplinary mastery and higher order 
academic skills, employability skills, and graduate 
attributes (p.733).” While these opportunities can 
occur organically, there should be well-defined tasks 
and activities that target various essential skills to be 
sure that students practice developing these skills as 
part of the capstone experience (Zeid et al., 2011). 
It is important to highlight that the literature does 
not support grading these essential skills as part of 
a student’s evaluation on the capstone project, but 
rather the focus is on “developing” and building those 
life serving skills through the tasks and activities. This 
distinction is important since evaluating these essential 
skills as part of a capstone “grade” can be difficult and 
highly susceptible to teacher bias (Feldman, 2019). 

Teacher Practices 

Structuring a high-quality capstone experience for 
students requires teachers to employ key practices, 
including the provision of clear project guidance 
structures, skill development instruction, and the use 
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of formative assessment practices to support learning. 
Considering that high-quality capstone projects often 
require students to conduct extensive research on their 
topics of interest, execute a project to its completion, 
and present project results to a panel, teachers must 
present opportunities for students to learn how to 
identify a topic and research question, effectively 
conduct research, organize a project, synthesize 
findings, complete the project, and properly prepare for 
the final presentation (Chin et al., 2011).

Research on best practices for quality capstone 
design highlight the salience of teachers’ provision of 
sound structures and instruction as well as their use 
of formative assessment practices. In a study where 
researchers aimed to provide capstone professional 
development to high school teachers, Harada (2016) 
found that training teachers to instruct, model, and 
formatively assess student development of research 
skills was essential to promoting student curiosity 
around project topic identification and appropriately 
conducting research to answer the proposed research 
question. That is, formative assessment practices 
enacted gave teachers insights into areas students 
were struggling with, created opportunities for teachers 
to share feedback, and enabled students to benefit from 
peer feedback. Strong use of questioning techniques 
that push students beyond locating or recalling 
information, requiring them to explain or discuss 
how concepts are related throughout instructional 
components of lessons are also cited as a key use of 
formative assessment practices in fostering deeper 
mastery of necessary content and skills for capstone 
completion (Dunlap, 2005; Buchanan Hill, 2016). Eppes 
& Milanovic (2011) discuss the importance of providing 
structures for students to practice oral presentations 
and obtain feedback from instructors, peers, and 
even mentors on ways they can strengthen their 
presentation as a part of preparing students for success 
in the final capstone oral assessment. Tio et al (2014) 
emphasize the direct connection between teachers 

making students familiar with the rubrics and guidelines 
that will be used to evaluate student work and fair 
assessment practices that give students the tools and 
training they need to produce a strong capstone). When 
teachers provide structures for students to learn how 
to effectively execute vital aspects of the capstone 
and offer several, varied opportunities for students to 
receive feedback and revise their work, students are 
more capable and feel more confident to engage in a 
high-quality capstone development experience (Tio et 
al., 2014).

Connection to PBAs

Across the United States, PBAs serve as important 
evaluation tools for high school student capstone 
projects or courses (Guha et al., 2018). The features 
of rigorous PBAs parallel those required in designing 
high-quality capstone experiences. The topics reviewed 
above as being essential for capstones–the pursuit 
of authenticity, cognitive complexity, integration of 
academic content, and fostering skills that transfer 
across subjects and in the real world— are all central 
components of designing high-quality PBAs (Linn et 
al., 1991; Lai & Viering, 2012). The capstone teacher 
practices that involve intentionally designing structures 
and providing instruction that effectively scaffolds 
students’ skill development, making students familiar 
and comfortable with task objectives and rubrics, and 
creating multiple opportunities for students to receive 
feedback on their progress are all important practices 
for employing curriculum embedded PBAs (Lai, 2012). 
When well-designed and well-implemented, capstones 
can serve as the ideal site for using curriculum-
embedded PBAs that guide students into rigorous 
demonstrations of PWR. 

Having highlighted key features of high-quality capstone 
experiences, we now turn to a presentation of results 
from our descriptive case study and interpret these 
findings in relation to this literature.
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Capstones at Two High 
Schools

We conducted descriptive case studies in two high 
schools at the early stages of implementing capstones 
to document the promises, challenges, and identify 
potential needs in the field for schools seeking to meet 
graduation requirements through this pathway. Another 
motivating objective for this work was to address 
the interest of the participating schools and teachers 
to receive feedback on improving their capstone 
practices. The first high school, Ash Innovation High, is 
located in an urban-metro school district and serves a 
student body with about 25% of its students identified 
as economically disadvantaged and approximately 
40% of its students identifying as belonging to 
various minoritized groups. The second high school, 
Cottonwood High, is located in a rural school district 
and serves a student body composed mainly of 
students of color who are eligible for free-and-reduced 
lunch (FRL) programs. 

At both schools, the capstone experience was 
structured within a capstone course that supported 
students to complete a capstone project. For this study, 
we observed two separate capstone classes for each 
teacher, reviewed the lesson plans carried out in those 
classes, and other capstone documents and tools 
provided to students. For our observations, we used 
an observation protocol that focused on examining 
the extent to which teachers used a combination of 
formative assessment practices, essential skills, and 
authentic tasks to support the capstone experiences 
as recommended by the literature. We supplemented 
these “look-fors” with field notes taken during each 
observation. Following each observation, we carried out 
a debrief session with each teacher to discuss what we 
observed and to obtain additional insights from teachers 
on the activities pursued. At Ash, we observed a mid-

career ELA teacher, who we will refer to as Ms. Ramos, 
and an early-career mathematics teacher, who we will 
refer to as Ms. Joseph, teach capstones that span 
grades 11-12. At Cottonwood, we observed a veteran 
English Language Arts (ELA) teacher, who we will refer 
to as Ms. Strauss, teach capstones for grades 11-12. It 
was particularly useful to observe the classrooms of Ms. 
Strauss and Ms. Ramos because these teachers serve 
as the capstone and performance-based assessment 
leads at their respective high schools. In the following 
section, we discuss the capstone course design 
pursued by both schools.

Capstone Course Design

The capstone process at Ash Innovation is a semester-
long experience that serves a mixed group of 11th 
and 12th grade students. Ash Innovation identifies two 
high school academic standards in their capstone plan 
for students to meet through their projects: A RWC 
standard related to conducting a short and sustained 
research project and a math standard relating to 
interpreting and analyzing functions using different 
representations. Students are expected to complete a 
community service or career readiness project aligned 
with their interests and submit an accompanying 
research paper. Student demonstrations of knowledge 
connected to the two academic standards highlighted 
in the capstone plan need to be reflected in the 
research paper focused on the topic of the capstone 
project and the final presentation. Ms. Ramos designed 
the capstones to equip students with the skills they 
need to complete the research paper and plan their 
project as well as to engage in collaborative peer-
feedback, and reflective activities. 

Students at Ash Innovation receive several resources 
and guidelines intentionally designed to scaffold 
students through each stage of the capstone project. 
Since Ms. Ramos is Ms. Joseph’s teacher-mentor 
for capstones, both teachers implement the same 
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capstone lesson plans. At Ash Innovation, students 
receive a capstone project flowchart that clearly outlines 
the objectives, milestones, and activities that students 
need to achieve in order to complete the capstone 
course. Students independently time manage their 
work using a planning map that requires them to 
identify dates for when they expect to complete each 
step under the milestone flowchart. Students receive 
additional planning tools and resources including a topic 
brainstorming and selection guide that encourages 
students to identify projects building on their interests, 
a guide to selecting a question informed by the CDE 
essential skills, a research paper writing template, as 
well as a project budget planning template. As part 
of capstone requirements, students complete field 
journals, conduct a literature review and collect data on 
their project topic to develop a project proposal. At Ash, 
teachers regularly structure peer feedback opportunities 
in the classroom activities. To help students learn how 
to give constructive feedback to one another on their 
projects, the teachers provide students with peer 
feedback protocols, guidelines, and tools. 

At Cottonwood, the capstone process is a year-long 
class that serves a mixed group of 11th and 12th 
grade students. Their capstone plan for students 
states that “projects will be used to gauge proficiency 
in literacy (reading/writing) and math.” Similar to Ash 
Innovation, the course is designed to have students 
complete a community service or career readiness 
project related to their interests as the final product 
and demonstration of PWR skills. In addition to being 
a year-long class, the capstone course at Cottonwood 
provides students with the option to either work with 
other students on a project or to pursue these projects 
independently. For all projects, students are required to 
identify a community mentor that could support them 
in completing their capstone project. According to Ms. 
Strauss, student demonstrations of math and ELA 
proficiency should be reflected in the research paper 

and final presentations. For the capstones this year, 
Ms. Strauss incorporated peer feedback structures 
for the first time to ensure that students can receive 
input from peers to help improve and complete their 
projects. The capstone calendar and plan shared with 
students outlined expected activities for the capstone 
work (e.g., students must confirm their mentors and 
visualize their final project in November), but did 
not contain any guidelines or clear requirements for 
designing the projects. That is, the criteria used to 
determine what elements needed to be addressed or 
included by each student in their project deliverables 
were not specified in any of the documents shared 
which would indicate that students would not be 
able to undertake any self-assessments of progress 
made relative to any success criteria established for 
capstones. 

Findings

Given the nascent stage of this capstone work at both 
schools, our findings of the activities enacted in the 
observed classes should be viewed within the context 
of a process or formative evaluation intended to inform 
improvement over time. We intentionally selected 
specific classes for our observations where activities 
focused on having students present their projects to 
peers and engage in peer feedback sessions. We 
selected these classes in order to become familiarized 
with the array of projects presented by students and to 
also gain a good sense of the capstone expectations 
being communicated and internalized by students 
through the success criteria used by peers during the 
feedback sessions.

Ash Innovation 

At Ash Innovation, student projects were well underway 
by the time we began observing classrooms. Although 
students were at varying stages of completing their 
projects, they all appeared to have selected a topic 
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and were aware of the steps and tools needed to meet 
course expectations. The lessons we observed focused 
on having students understand expectations for peer 
feedback, and then to participate in feedback sessions 
as a means to improve and reflect upon their projects. 
Although the two classes we observed for each teacher 
were scheduled one month apart, these classes used 
peer feedback as the primary interactive activity taking 
place between students. Since the two capstone 
teachers planned together, the capstone classes taught 
by both teachers reflected the same set of activities and 
goals for students. 

 In the classes of the lead teacher, Ms. Ramos, she 
provided explicit instructions to students on the process 
for providing peer feedback. She modeled the peer 
feedback process by role-playing with other students 
to demonstrate the type of probing questions and input 
that should be provided to push students to reflect on 
their progress. She also showed a video of students in 
her other classes engaging in meaningful peer feedback 
and asked students to highlight elements of the video 
that exemplified good practices when engaging in 
peer feedback. The build-up work conducted by 
Ms. Ramos to carry out the feedback activities led 
into having students identify the criteria for providing 
good peer feedback. She then used these criteria to 
develop and co-create success criteria for the feedback 
session with her students. The capstone literature 
identifies this practice of modeling peer feedback and 
then collaborating with students to determine success 
criteria as important strategies that teachers can use to 
support student internalization of task objectives and 
self-regulating project completion in capstones (Johari, 
2017; Fraile, Panadero & Pardo, 2017; Tio et al., 2014). 
As a result of the build-up work, most of the individuals 
observed in the small groups of four to five students 
appeared to have a clear sense of how to engage in the 
peer feedback activity. 
Ms. Joseph’s class focused on the same goal as Ms. 

Ramos’ class to establish peer feedback structures, but 
at a different pace. Ms. Joseph moved rapidly through 
the instructions for engaging in the peer feedback 
activity. She then showed the same peer-feedback 
video that Ms. Ramos used but fast-forwarded through 
most of the video without pausing to check for student 
understanding. She concluded her introduction to the 
feedback activity with a few statements about good 
peer feedback practices. Ms. Joseph then assigned 
students to large groups of ten students to engage 
in the activity. During the peer feedback sessions, 
students expressed confusion about what feedback 
should be given and due to the large size of the groups, 
they had very little time to effectively present and 
receive any feedback. Compared to her mentor’s class, 
the pacing and minimal scaffolding provided in Ms. 
Joseph’s class contributed to lower levels of task clarity 
and productivity among her students.

Friesen & Scott (2013) warn that capstone experiences 
are not likely to lead to deep, rigorous learning if they 
lack academic rigor and content. During the classes 
observed at Ash, there was great potential for academic 
rigor and content to be integrated in the capstone 
process. However, opportunities to discuss project 
connections to content and/or the requisite academic 
standards did not take place and the student-designed 
projects shared by students lacked content connections. 
During their project presentations to peers, students 
discussed logistical work associated with carrying out 
activities such as a bake sale, establishing a basketball 
training camp, setting up a home gym, developing a 
skin care video tutorial, and painting shoes. While the 
lessons and student conversations we observed did 
not make explicit connections to essential skills, there 
were several indicators that certain essential skills, 
such as interpersonal communication or collaboration/
teamwork skills, were being organically fostered in 
the process. However, there were no data collection 
efforts undertaken by students to support many of the 
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projects. In some cases, such as the shoe painting 
project and the skin care video, the project designs 
lacked clear connections to PWR expectations or clear 
benefits to the community. Based on the details shared 
by students about the project work, we questioned 
the extent to which grade level math expectations 
outlined in the capstones’ documentation could be met 
and also questioned whether some of the topics were 
being explored in enough depth to lead to any clear 
transfers of learning. Although students were given great 
latitude to pick and design their projects, we could not 
discern how grade level content expectations could 
be met through the activities planned for many of the 
projects discussed. When we asked each teacher about 
academic content connections made through their 
capstones during our debrief sessions, both teachers 
indicated that they struggled to find places to embed 
content expectations in RWC and Math due to the 
highly variable topics and activities pursued by students 
in their projects. As noted by Ms. Ramos, “we designed 
this capstone course to give students the opportunity to 
explore any topic of interest, but we haven’t figured out 
how to ensure that they are demonstrating graduation 
readiness on RWC and math standards.”

Cottonwood High

When we visited Ms. Strauss’s school, the Fall 
semester-end was about a month away, yet the majority 
of students were either still in the ideation stage or had 
not started their projects. At Cottonwood, students 
received a mentor selection guidance document as well 
as some software suggestion resources (i.e. Canva, 
Powerpoint, google slides, etc.) to develop their final 
presentations. However, in contrast to Ash, students did 
not receive planning tools or other guidance documents 
at that point in time, to effectively support them in 
completing their projects. Ms. Strauss developed 
a rubric to evaluate the research paper required as 
part of the capstone course. But this rubric focused 
solely on evaluating superficial qualities (e.g., grammar 

and formatting) of the paper rather than substantive, 
standards-based aspects of the written work such as: 
how well the student could interpret and synthesize 
information from selected sources to support a position 
or viewpoints shared about the topic, or to what extent 
students used diverse research strategies to check 
and evaluate the credibility of sources selected. At the 
time we visited the school, this rubric had not yet been 
shared with students. Based on the few capstone 
documents shared with students, we had difficulty 
finding information that communicated any clear 
expectations for students to design and complete their 
capstone projects.

To effectively engage in capstone activities, students 
need clear instruction to develop necessary skills 
and receive adequate feedback to reflect on their 
progress (Harada, 2016; Eppes & Milanovic, 2011). The 
observed activities organized by Ms. Strauss focused 
on providing students with the opportunity to improve 
their work through peer feedback circles. However, 
these activities fell short of meeting what Harada (2016) 
and Eppes & Milanovic (2011) envisioned for capstones 
since she did not model or provide explicit instruction 
to students on how to give and receive peer feedback 
nor did she clarify or explain how the student-designed 
projects needed to connect to academic content as 
stipulated in the capstone project plan description. For 
example, the peer feedback activity asked students to 
work in small groups to share feedback with each other 
and identify at least one way in which they could help 
their peers complete their project. When students sat 
down to complete the peer feedback task, students 
expressed their confusion around engaging with the 
activity and one student told her small-group peers 
“I don’t really know how I could help you with your 
project.” Some students in the class appeared to be 
caught off guard by the peer feedback activity since 
several students were not sure how they could help one 
another when they had not started their projects.
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For the few students that started their projects, they 
shared information about a variety of projects that 
served the community in different ways, such as: 
hosting a skateboard workshop to activate interest 
in skateboarding for youth, painting a mural for a 
preschool, promoting community food drives, and 
establishing a community recreation center using 
input from the larger community. Although many 
of these projects met one criterion outlined in the 
capstone project plan description (i.e., serving the 
community), we could not discern how students were 
designing their project to also meet the other capstone 
requirement around “demonstrating proficiency” on 
grade level math and RWC content. Although academic 
content connections could potentially be made for 
several of these projects, the feedback protocol 
did not encourage students to discuss or consider 
these connections. When Ms. Strauss visited each 
feedback circle; she also did not ask any her students 
any questions about how the student designed 
projects could fulfill the capstone requirement around 
meeting grade level ELA and/or Math expectations. 
Our observations and review of the few capstone 
documents available at this school affirm a point 
highlighted in the capstone literature underscoring 
the importance of making students aware of what is 
expected of them and giving them opportunities to 
understand success criteria for high-quality capstone 
completion (Johari, 2017; Lai, 2012). The lack of 
clarity and confusion expressed by students around 
task objectives combined with the lack of academic 
rigor embodied in many of the projects proposed or 
designed by her students, is not entirely surprising 
given that students did not appear to receive the 
necessary supports and structures from Ms. Strauss. 
When we asked Ms. Strauss about where academic 
content expectations would be met through the student 
designed projects, she acknowledged that she did 
not “know how to integrate content standards” into 
the activities or lessons planned in the capstones as 
currently designed.

To specifically answer our first research question, our 
findings indicate that the capstones we observed 
did provide students with great latitude to drive and 
establish capstone projects of interest to them. As 
indicated in the literature, providing students at this 
upper grade level with the independence to develop 
these projects and to pursue a topic of interest to them 
are important to ensure that these experiences reflect 
authentic and engaging experiences for students. 
However, clear expectations and structures are still 
needed to help guide students in this work and in one 
school (Cottonwood), building those expectations 
and structures will be a critical growth area to monitor 
for the school. Literature on high-quality capstone 
experiences stresses the importance of teachers 
building student familiarity with project expectations, 
using various structures such as rubrics, feedback 
activities, and questioning techniques to verify that 
students understand task objectives, and providing 
tasks and lessons that scaffold students into mastering 
the content and skills necessary to complete the 
capstone (Harada, 2016; Johari, 2017; McNeill, 
2011; Chin et al., 2017). In Ash, these expectations 
and structures were established for students. In 
Cottonwood, these expectations and structures were 
either absent or poorly enacted and this resulted 
in observing classrooms where many students 
appeared largely confused about the task and project 
expectations for the capstone projects.

For both schools, another growth area for this capstone 
work is for the capstone designers at both sites 
to revisit the integration work between capstones 
and PBAs if these sites should decide to formally 
declare using capstones as an option to demonstrate 
graduation readiness. Regardless of the menu option 
selected, CDE Graduation Guidelines expect students 
to demonstrate college and career readiness through 
showcasing mastery of high school math and ELA 
(CDE, 2022a). Although CDE Graduation Guidelines 
note that math and ELA mastery demonstrations can 
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be individualized to the student within capstones, there 
is an explicit expectation that students will be able to 
showcase high school level math and ELA competency 
when using PBAs, such as what these two sites had 
done. However, as noted in the findings section, we did 
not observe teachers incorporating academic content 
into their capstones through the PBA work, and our 
debriefs of our observations with teachers confirmed 
this. During our debrief with the lead capstone 
instructor at Ash, Ms. Ramos, she discussed the lack 
of structures and inadequate guidance that could be 
found from the state to construct a rigorous capstone 
experience. She explained that the capstone structures 
at Ash Innovation drew from examples of capstone 
courses from other districts, which were skills driven. 
At Cottonwood, our debrief with the lead capstone 
instructor there confirmed that these experiences 
as currently designed did not require students to 
demonstrate academic content mastery. At these 
two sites, it became apparent that since a rigorous 
capstone curriculum had not yet been developed at 
these two high schools or by the district, these teachers 
struggled to apply principled approaches to designing 
the course with curriculum-embedded assessments 
or PBAs. This finding underscores the points raised by 
several authors (Harada, 2016; Johari, 2017; McNeill, 
2011; Chin et al., 201) about the need for professional 
development and training for teachers to implement and 
support high-quality capstone experiences.

Discussion

It is important to be reminded of the aspirations and 
expectations surrounding capstones in Colorado. From 
the moment capstones were added as a graduation 
guideline pathway, capstones were intended to be 
rigorous demonstrations of students’ academic content 
knowledge and skills and essential skills, showcasing 

readiness for PWR within the context of a student-
selected topic. This inherently necessitates capstone 
experiences that challenge students to comprehensively 
and authentically demonstrate mastery of high school 
level content and the essential skills. As CDE and 
postsecondary institutions move away from relying 
on evaluating PWR with traditional standardized tests 
and move towards comprehensive indicators of PWR, 
each district may be challenged by their respective 
boards, parents, and other community stakeholders to 
defend capstones as demonstrating content and both 
essential and academic skill mastery (Soares, 2012). 
For capstones that are intended to be a skills-driven 
experience aimed at giving students the opportunity 
to freely pursue ideas and careers that interest them, 
a more fluid, diversely interpretable capstone structure 
could be considered appropriate or even ideal (Keller, 
Chan & Parker, 2010). But if more districts and schools 
turn to capstones to provide evidence of sufficiency 
for meeting graduation requirements, districts in 
partnership with their schools will need to establish 
clear guidance including professional development 
opportunities to schools on how to develop capstones 
that meet the high-quality features discussed in the 
literature (Dunbar, Koretz, & Hoover, 1991; Moss, 1994; 
Moss, 1992). 

The Need to Strengthen District Capstone 
Guidelines

Establishing clear district guidance and support to 
schools is especially important when the district and/
or schools want to integrate PBAs as demonstrations 
for meeting academic competencies through capstone 
projects. For districts and schools that contend that 
the capstones and embedded PBAs meet graduation 
requirements, the onus would fall on those entities to 
provide evidence that the PBAs used for capstones 
reflect “valid measures of individuals’ higher order 
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thinking and [content] performance abilities…[and] 
can thereby predict [student] success on complex 
tasks more effectively” (p. 4, Guha et al., 2018). 
At Ash Innovation and Cottonwood, the planning, 
completion, and presentation of the final capstone 
project represented different tasks that comprise the 
performance assessment for the course. However, 
since many of the student designed projects did not 
require the completion of complex higher order tasks 
nor did they provide grade-level demonstrations of 
academic content, the capstone projects in their current 
shape at these two sites would likely not meet the PBA 
requirements outlined by CDE.

Adherence to Graduation Guidelines?

To answer our second research question, our case study 
findings indicate the capstone models we observed hold 
great potential for meeting the aspirations for capstones 
and PBAs established by CDE if substantial changes 
are made to improve capstone curriculum and structure. 
The lack of rigor and content connections made in the 
observed capstones at two sites present barriers, not 
only for embedding PBAs into the capstone curriculum, 
but also for the potential of capstone to serve as a more 
comprehensive evaluation of PWR. The capstones we 
observed were not intentionally designed to engage 
students in academically rigorous experiences. The 
type of projects that many observed students wanted 
to execute did not demand deeper explorations of 
the topic connected to content (e.g., preparing cakes 
for a bake sale). While students may organically apply 
academic content and skills, the teachers at the case 
study sites did not set clear expectations around 
connections between academic content and project 
topics, which is required in the menu of options for 
capstones and even more so for PBAs. 

The documented activities taking place at the case 
study sites reveal that the capstones observed focused 
more on skills development rather than on academic 

content. Our conversations with the CDE Graduation 
Guidelines manager as well as with teachers suggest 
that the capstone projects we observed in our case 
study are not uncommon across Colorado districts. At 
Ash, the capstone projects at that school were modeled 
using the capstone designs from other school districts. 
However, the manager also noted that there are some 
exceptional districts that do provide academically 
demanding capstone experiences. This acknowledged 
variability in the quality of capstone experiences 
offered across districts and schools underscores the 
likelihood that capstone expectations vary widely across 
schools and highlights the need to clarify guidance for 
capstones and PBAs and support schools in meeting 
quality standards.

Capstones in Support of Equity

Capstones can serve as a rich area for fostering 
equitable learning experiences. Ideally, the high level of 
autonomy given to students over the capstone process 
coupled with connecting capstones to applied work or 
to solving real-world problems, can make capstones 
authentic, enabling students to critically investigate 
questions aligned with their interests, passions, and 
lived experiences. Capstones designed with cognitively 
demanding expectations and adequate supports to 
meet project objectives, can result in deep learning 
and yield more comprehensive demonstrations of 
what students know and can do relative to the narrow 
subset of content devoid of essential skills evaluated 
by traditional standardized tests. This process holds 
promise to promote equity by providing students with 
a meaningful opportunity to tailor a learning experience 
to their own pace, needs, and considerations while also 
drawing connections between real-world issues and 
academic content. As various aspects (such as the time, 
format, and context) of traditional standardized tests, 
like SAT or ACT, can often serve to further marginalize 
minoritized youth by limiting learning demonstrations to 
a single-time-point assessment observation (Kearns, 
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2011), capstones can emerge as a promising avenue for 
promoting equity in the context of high stakes indicators 
used to determine whether students meet exit criteria 
like college and career readiness.

While capstones and PBAs have been cited in the 
literature as helpful pathways for promoting equity and 
supporting diverse groups of students in rigorously 
developing and demonstrating PWR skills, researchers 
discuss the importance of providing appropriate 
structures for students to meaningfully engage in 
these experiences (Guha, 2018; Guha et al., 2018; 
Duke et al., 2021; Diaz-Bilello & Pierre-Louis, 2021). 
Scholars warn that inequities can be exacerbated 
within the context of alternative assessments, 
like PBAs and capstones, when students are not 
adequately supported to take advantage of these PWR 
demonstration opportunities (Guha et al., 2018). If the 
responsibility rests largely on the student to identify and 
ensure that they are meeting academic and essential 
skill expectations for PWR, disparities are more likely to 
occur as all students may not have built sufficient prior 
knowledge to develop project experiences that would 
meet rigorous PWR content demands (Guha et al., 
2018; Darling-Hammond & Adamson, 2010).

In the classes we observed, we saw some benefits 
of capstones being harnessed to motivate student 
learning and engagement, but teachers would need 
to do more to access the potential of capstones to 
promote equity by providing these students with 
rigorous opportunities to learn. While students were 
given autonomy to explore topics of personal interest 
to them and were juggling various project elements in 
their own ways, we observed two, primarily skills-driven 
capstone models that could be substantially improved 
by increasing capstone rigor and expectations for all 
students. A skills-driven capstone can certainly have 
its merits for providing an oasis for students to explore 
their interests related to future pursuits in college 

or industry (Keller, Chan & Parker, 2010). However, 
capstones that exclusively focus on skills (without 
academics) is not fully aligned with state aspirations for 
capstones which requires demonstration of mastery in 
RWC and Math.  In these cases, districts would need 
to specify additional supportive evidence (e.g., from 
portfolios) to ensure that academic content and skills 
are being met through other avenues and courses.

Furthermore, the literature on capstones and PBAs 
as a tool for equity promotion emphasizes the need 
for structures, supports, and resources to be made 
available to teachers to support them in successfully 
maximizing the potential for equity in capstones and 
PBAs (Koretz,, Stecher & Deibert, 1992; Afflerbach, 
Kapinus & DeLain, 1995). Equity aims can be best 
achieved through performance assessments when 
they are implemented within a broader, coherent 
system conducive to fostering growth across students, 
teachers, and schools (Darling-Hammond, 1994; 
Reardon, Scott & Verre, 1994). However, as we have 
noted above, the policies and guidance supporting 
capstones are often vague and inconsistent to teachers 
and districts.  To expand on this, below we discuss 
the need to improve the infrastructure surrounding 
capstones to broadly signal the importance of 
establishing high-quality capstone processes to the field.

Strengthening the Capstone Instructional 
Infrastructure

The capstone experiences described in the case 
studies exemplify scenarios that reveal the pitfalls of 
implementing this work when the instructional guidance 
infrastructure (Hopkins & Spillane, 2015) is discretionary 
at the state level, and lacks specificity at the district 
and school levels. Instructional guidance infrastructures 
(IGIs) consist of the array of artifacts and components 
supporting the infrastructure of instructional practices 
taking place in a school or district such as instructional 
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frameworks, learning standards, curricula, assessments, 
and professional learning communities established 
(Cohen, 2011; Mehta & Fine, 2015; Penuel, 2018). At 
the state level, the highly decentralized and flexible 
capstone IGI advanced by the state was intended 
to allow local districts and schools to customize the 
instructional guidance at their discretion. Although 
this model conforms with the local control policy in 
place at the state, this model could also set the stage 
for establishing large variation in the IGIs designed 
by districts and schools which could contribute to 
differential experiences and outcomes for students 
participating in capstones across the state. 

At these two case study sites specifically, the broad 
infrastructure set for the capstone work by the 
state coupled with the lack of a clear infrastructure 
established by either the school (for both sites) or 
district (for one site) put the teachers in a position 
where they are left with the burden to design the 
infrastructure for this graduation menu option. Cohen 
& Spillane (1992) note that in the absence of coherent 
infrastructure guiding instructional initiatives, such as 
the capstone work, these initiatives can become guided 
by teachers’ inherited practices and individual decisions 
rather than from a clear vision guiding the planning and 
implementation work. In these two case study schools, 
due to not having a clear IGI established for the 
capstones, the capstone work enacted became shaped 
solely through the inherited practices and individual 
decisions of these individual teachers which also led to 
differential outcomes for their students.

The results of these two studies point to the importance 
of establishing a clear IGI to support the capstone work. 
Regardless of the emphasis and vision for the capstone 
work, building out a robust IGI is important for providing 
all capstone teachers with a common foundation for 
the work (Cohen, 2011; Cohen et al., 2013; Hopkins 
& Spillane, 2015). If the district and school vision for 

a capstone experience is to provide students with 
important work experiences that emphasizes essential 
skills rather than disciplinary content knowledge and 
skills, then the stated policies as well as the learning 
and assessment experiences designed should cohere 
to support that particular vision. However, if a district 
and school’s vision for a capstone experience is to 
blend the essential skills with disciplinary content 
knowledge and skills through authentic and meaningful 
projects, then district and school leaders should work 
closely with their capstone instructors to ensure that 
this type of ambitious learning agenda is supported by 
a strong and common foundation to guide the learning 
environment and expectations established for this work.

The provision of capstones and PBAs as pathways 
to demonstrating PWR is important to preserve 
considering that current statewide assessment systems 
prioritize annual statewide standardized testing, which 
tends to discourage culturally relevant and authentic 
learning approaches that all students need (Randall, 
2021; Solano-Flores, 2011, 2019).  That is, these 
student-centered pathways have great potential to 
advance more equitable approaches of evaluating 
graduation readiness compared to the more limited 
content, formats and modalities offered by traditional 
standardized tests and exams. Capstones can be 
uniquely well-positioned as a fertile area for high schools 
to advance essential and academic skills and content 
while also giving all students a chance to deeply explore 
an interest or industry they may pursue after graduation. 
These experiences can improve student confidence, 
increase engagement, help them find their purpose, and 
prepare them for their future in ways that may not be 
accessible in traditional coursework (Pellissier, 2021). To 
realize this potential, we outline several suggestions for 
CDE to consider for promoting high-quality capstone 
processes throughout the state.
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Capstone Considerations 
for CDE

We conclude this paper with several suggestions for 
CDE to consider in light of the capstone experiences 
documented in the two sites at the early stages of 
establishing capstones for their students:

•	 Convene a stakeholder group to establish clarity 
and consensus around key features and elements 
that should be addressed by capstones designed 
by schools and districts to fulfill graduation 
requirements.

Like the stakeholder work convened earlier to establish 
clear guidance and features for the PBAs designed by 
districts and schools to fulfill graduation requirements, 
using state-wide stakeholder input on capstones can 
help clarify essential features that need to be addressed 
when designing these to meet graduation requirements. 
For example, if districts or schools would prefer to 
emphasize important essential skills through career 
experiences in the capstones, then these sites may 
need to supplement the capstones with a portfolio that 
could contain evidence of academic content mastery 
and skills. 

As sites become increasingly interested in innovating 
their capstone practices, establishing a stakeholder 
group to clarify expectations around high-quality 
capstone experience is critical. To this end, for sites 
that wish to embed PBAs as part of capstone to 
demonstrate disciplinary content and skills mastery, 
those sites may be advised to look to the PBA guidance 
to ensure that they are meeting the expectations set 
for the PBAs. A critical expectation that should be 
set for a capstone that integrates PBAs is to provide 
opportunities for students to apply and transfer content 

knowledge and skills to other disciplinary areas and 
contexts by leveraging the essential skills acquired 
through the project work. 

In addition to receiving guidance from a capstone 
stakeholder group, sites can also be connected to other 
CDE partners such as the Colorado Education Initiative 
to receive guidance on integrating PBAs as part of 
capstones.  Having a stakeholder group identify critical 
capstone features would allow CDE to establish clearer 
statewide expectations for capstones, but still maintain 
the creative autonomy of districts and schools to design 
experiences that align with those expectations.

•	 Revisit and update the current Capstone guidance 

The capstone guidance established by the state was 
developed in 2014 and should likely be revisited since 
several changes, such as the introduction of new 
academic standards and specification of essential 
skills, have taken place since then and would directly 
influence the design of capstones meeting graduation 
requirements. The work of revisiting and updating 
the capstone guidance could be done as part of the 
stakeholder group work suggested above so that this 
guidance is aligned with outcomes achieved by that 
group. As indicated by the capstone designer at Ash, 
sharing clearer guidance for the capstone development 
work would provide a much-needed resource for places 
that cannot get clear direction or support from either the 
district or other authorities.  

•	 Encourage districts or other authorizing entities 
(e.g., the Charter School Institute for charter 
schools) to conduct periodic peer reviews to 
check on the quality of capstone experiences 
implemented at schools. 

In the specific case of the two case study schools 
piloting capstones, the trial work this year fell short 
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of meeting the aspiration of providing a rigorous 
experience that allowed students to engage in projects 
that enabled deeper disciplinary connections. Since 
CDE cannot conduct any quality checks around this 
work, CDE should consider partnering with districts 
and other authorizing entities to help them become 
familiarized with guidance and criteria that can be 
used to ensure that implemented capstones reflect 
experiences that meet PWR expectations. Encouraging 
districts and other authorizing entities to conduct 
capstone peer reviews would be helpful for identifying 
or showcasing capstone demonstration sites for 
learning purposes. This review would also provide an 
important check to ensure that students participating 
in capstones are receiving an equitable learning 
experience that will clearly prepare them for their next 
journey in life after high school.  
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