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Abstract 

 This study is broadly concerned with how the structure of a learning environment impacts 

perceived and actual academic achievement using the expectancy-value model of performance 

and choice. As college student diversity grows, so too does the educational achievement gap, 

even among students not previously considered high-risk. Because students’ expectations of 

success and task values are considered proximal predictors of future achievement outcomes, 

examining these factors in college students could be instrumental to avoiding this gap. One 

mechanism by which this gap may be further mitigated is Universal Design for Learning (UDL). 

Thus, this exploratory study will investigate the impact of a specific UDL-aligned practice 

(Learning Contracts) on student expectancies and values in two undergraduate introductory 

science courses. Using mixed-methods analyses, this study will use pre- and post-tests to 

compare differences in students’ expectancies and values and measure the effect of the UDL-

aligned intervention on those expectancies and values. An achievement measure comparing 

student learning outcomes with respect to the projects specifically affected by the intervention 

(Learning Contacts) will also be taken. It is hoped that results of this study will not only serve to 

bolster understanding of an understudied construct (UDL), but will further contribute to the 

solution of an increasingly significant educational problem. 
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Investigating the Impact of Learning Contracts in College Science Classes Using the 

Expectancy-Value Model of Performance and Choice 

Education has long been viewed as a profound vehicle for equality of opportunity in 

democratic societies (Dewey, 1916); however, as college student diversity grows, so, too, does 

the ambiguity of how best to actualize effective educational practices. Consequently, there is a 

persistent achievement gap within education at all levels, which can become problematic at any 

point when the right stressor occurs (Edyburn, 2010). This shift is common in higher education 

settings, where nearly all students experience an adjustment period in the transition to college 

life. Former overachievers may experience a profound shift in their academic lives, finding 

themselves wholly unprepared for these new challenges. Thus, student persistence, retention, and 

degree attainment are a significant problem for most colleges and universities (Murphy, 2006; 

National Center for Public Policy and Higher Education, 2008, as cited in Schelly, et al., 2011).  

It is difficult to delineate the multiply situated factors that may determine which students 

will fall into this gap, let alone account for those variables in a classroom setting, where 

business-as-usual teaching practices, often ill-equipped to account for user variability, can 

present some students with unnecessary learning barriers. Students who begin to face these 

barriers and experience undesirable academic outcomes may then develop lower expectations for 

success, limiting future achievement. This decline in students’ expectancies, then, is “of great 

concern to educators” (Linnenbrink-Garcia & Patall, 2015, p. 92). Nonetheless, there are 

mechanisms by which we can start addressing these issues, which this study will explore more in 

depth.  

Universal Design for Learning 

Universal Design for Learning (UDL) is predicated on three core principles for reducing 

unnecessary learning barriers for a range of students: multiple means of representation, multiple 
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means of engagement, and multiple means of expression, each of which has a subset of 

guidelines and recommendations for facilitating these principles (CAST, 2018). First 

conceptualized as an extension of the similarly termed architectural concept, UDL is generally 

credited to the Center for Applied Special Technology (CAST), whose researchers developed the 

conceptual framework informing scholarship and policy today (Rose & Meyer, 2002). 

Unfortunately, however, UDL’s presence in policy is disproportionate to its scholarship. While 

some legislation has called the construct a “scientifically valid” framework (Higher Education 

Opportunity Act, 2008), this validation has not been adjudicated by researchers; very little 

empirical support of UDL in practice exists, particularly of its impact on academic performance.  

Of the empirical studies that do exist, the current trend (particularly within postsecondary 

studies) has been to examine student experiences within and perceptions of UDL, often 

qualitatively, and largely relying on self-report data. Schelly, Davies, and Spooner (2011), for 

example, used student perception to examine the effectiveness of faculty implementation of 

UDL-aligned practices in an introductory psychology course. Another study (Griful-Freixenet, et 

al., 2017) analyzed students’ perceptions of the UDL guidelines to evaluate the alignment of that 

framework with the perceived learning needs of students with disabilities. Studies of UDL’s 

impact on learning outcomes come with their own challenges, such as determining how learning 

will be measured. The easy choice seems to be comparing changes in students’ grades (Dean, et 

al., 2017), but such conflation of performance with overall learning can be problematic. 

Nonetheless, studies in and out of postsecondary education have measured performance in 

certain kinds of activities successfully (e.g., King-Sears, et al., 2015; Rappolt-Schlichtmann, et 

al., 2013; Kennedy, et al., 2014). Outside of higher education, excellent work has been done to 
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identify what variables might be most productive to measure in future experimental studies 

(Morningstar, et al., 2015).  

Learning Contracts 

Although the scope of course design within the UDL framework encompasses a panoply 

of potential practices, this study will focus on a single classroom practice that meets UDL 

criteria, in an effort to isolate variables and obtain more precise measurements. First 

conceptualized by Knowles (1986), the Learning Contract (LC) promotes student ownership of 

learning by having students choose their own method for demonstrating concept mastery. In a 

contract with the instructor, students create a map of their learning process, setting clear 

expectations for themselves within the instructor’s course framework and allowing them to 

assume a more active role in their learning (Morgado, Pereira, & Quinta-Mendes, 2008). The 

flexibility inherent in this practice aligns well within the UDL framework; in particular, it meets 

the third principle of UDL (multiple means of expression). LCs also offer opportunities aligned 

with the second principle (multiple means of engagement) by allowing students to self-direct 

their learning process. Further, LCs are particularly well suited for postsecondary populations, as 

in this study, due to the concept’s theoretical grounding in andragogy and adult learning, which 

posits that adult learners need to be active collaborators in each stage of the learning process 

(Knowles, 1977). 

Expectancy-Value Theory 

Expectancy-value theory (EVT) posits that learners' expectancies and task values are 

important predictors of overall learning and achievement. Iterations of this theory and certain 

aspects thereof have been an established presence in social and behavioral psychology for some 

time (Linnenbrink-Garcia & Patall, 2015), and the concept’s primary assumptions have remained 

essentially unchanged (if refined over time). Within expectancy-value theory, “expectancy” is a 
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person’s expectation of success within the constraints of a specific task, an intentional separation 

from a person’s beliefs about their general abilities or competence (Wigfield, et al., 2016). The 

term “value” is also understood with respect to task-oriented beliefs, and is subdivided into four 

dimensions, often called collectively “subjective task values” due to the individualized nature of 

a person’s beliefs about a given activity (Eccles, 2005, as cited in Wigfield, et al., 2016). Eccles 

and colleagues (2005, as cited in Wigfield, et al., 2016) identified these values as follows: 

attainment value (how important the accomplishment of a task is, especially with respect to self-

identity), intrinsic value (how enjoyable a person finds a task), utility value (how useful a person 

believes a task to be, especially with respect to future goals), and cost (how much effort will a 

person need to dedicate to a task, and what must be given up in order to perform a task). 

UDL and EVT 

Due to its long history within the field, many studies have naturally been conducted with 

respect to expectancy-value theory. However, few if any, studies of UDL-aligned practices have 

examined the impact of such practices on students’ expectancies and values. Indeed, studies 

examining the combination of students’ perceived learning and actual academic achievement in 

UDL-aligned environments at all are limited at best. Studies in each domain offer valuable 

insights and examples that, when taken together, provide a helpful blueprint for this and future 

studies. Masson’s (2016) study of the impact of meaningful learning contexts on students’ 

expectancies and attainment value, for example, offers a promising model for future studies in 

underrepresented practices, such as UDL-aligned curricula. 

The Present Study 

This study is broadly concerned with how the structure of a learning environment impacts 

perceived and actual academic achievement using the expectancy-value model of performance 

and choice. Specifically, it will investigate the impact of a specific UDL-aligned practice 
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(Learning Contracts) on student achievement, expectancies and values in two introductory 

college science courses. While evidentiary support for UDL-aligned practices is limited, there is 

a preponderance of evidence suggesting current instructional practices are insufficient for many 

populations of learners (Edyburn, 2010; Rao, Ok, & Bryant, 2014; Waitoller & Thorius, 2016), 

particularly in STEM fields (King-Sears et al., 2015). My research questions, then, are as 

follows: 

Research Question 1: Does the use of LCs as a UDL-aligned practice positively impact 

students’ expectancies and values in an undergraduate STEM course?  

Research Question 2: Do students taught using a UDL-aligned practice (LCs) 

demonstrate higher levels of academic achievement on key assignments than students taught 

using comparison instruction (i.e., business as usual)? 

Methods 

Participants 

Because this study is largely exploratory, a convenience sample will be used; although 

participants cannot be randomly assigned to groups (a typical constraint of classroom studies) 

intervention and comparison roles will be randomly assigned. Using a non-equivalent groups 

design, this study will sample two introductory natural sciences courses across two semesters at a 

private, R1 university in the southeastern United States. Although these courses differ in some 

respects (different courses, different instructors), their similarities are sufficient for comparison 

within this study’s research foci. Each class is housed in the same department, and either can be 

used to fulfill the department’s introductory requirement for a major. Additionally, both courses 

count towards the university’s undergraduate general education requirements and thus have 

similar enrollment capacities and student demographics. Class A (fall semester) has a typical 

enrollment of approximately 80 students, with a range of levels and major interests represented 
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(43.75% freshmen, 25% sophomores, 18.75% juniors, 12.5% seniors). Class B (spring semester) 

has a typical enrollment of approximately 100 students (40% freshmen, 25% sophomores, 15% 

juniors, 20% seniors). Descriptive statistics will be used to determine whether these classes are 

representative of institutional demographics and thus more generalizable.  

Measures 

Expectancies and values. A questionnaire will be developed to measure students’ 

expectancies and values as relates to the course and subject specifically, and toward science 

more broadly, using both closed- and open-ended questions. This questionnaire will be 

administered across both groups as a pre- and post-test. To measure expectancies and values, the 

questionnaire will be subdivided into five sections covering expectancies and individual task 

values. Although expectancies and subjective task values can be treated as individual dependent 

variables, they are often considered collectively within the larger, single construct of the 

expectancy-value model. Similarly, this study will treat the combined variables as a multiple-

response measure of the single construct.  

Social validity measure. Students in the intervention group will have an additional 

section added to their post-test, with questions specific to their perceptions of the Learning 

Contracts in order to measure the social validity of the intervention. This section will include 

Likert-type and open-ended questions. 

Academic achievement measure. As noted in the literature review, a common limitation 

of UDL-focused studies is the reliance on self-report data. Although such data is beneficial (so 

much so that it remains a key component of this study), a more objective measure of 

achievement is critical for strengthening the notion that UDL-aligned practices can improve 

academic achievement. To measure impact of the treatment on students’ academic achievement, 

a comparison of student performance in each group will be conducted. Because the use of 
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Learning Contracts will only apply to one or two equivalent assignments in each class (e.g., final 

projects), students’ overall class performance may not be significantly impacted; therefore, 

student achievement will only be measured as relates to the projects affected by the intervention. 

Each instructor would be consulted before an equivalent assignment (or assignments) are 

selected, to control for confounding variables when LC versus non-LC outcomes are compared. 

Procedures 

Although much of this study is still in its beginning stages, below are some initial plans 

for procedural development. Note that although the researcher for this project will work closely 

with instructors during development and will be on-hand for deployment as needed, study 

participants will not work directly with the researcher at any point, to limit biases such as social 

desirability. Because this study will be conducted across two semesters, it is likely the study will 

take approximately two years, start to finish. Six months will be spent in development and 

testing, one academic year will be spent conducting the study, and six months will be spent in 

analysis and write-up. 

Survey development. Given the robust literature on expectancy-value testing, this study 

will draw on existing surveys, with adaptations made as appropriate to fit the content and 

research foci of this study. Items from Eccles and Wigfield (2002), for example, can be adapted 

for this context. Other established survey instruments specific to college students’ perceptions of 

the natural sciences, such as the Colorado Learning Attitudes about Science Survey (Wilcox & 

Lewandowski, 2015), will be used to further inform this study’s questionnaire. As this 

instrument is developed, expert consultations and pilots will be implemented to assure test-retest 

reliability and internal consistency. 

Survey deployment. Participant written consent will be gathered per the requirements of 

IRB approval. Student responses will be anonymous and confidential, and participants will be 
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debriefed to the extent possible within the goals of this study. With the consent of the instructors, 

students may be offered extra credit as an incentive to participate in the survey portion of this 

study, which will be optional. Because the intervention group will be using LCs as a class-wide 

assignment, this assignment will be compulsory; however, students will be informed of this 

assignment at the beginning of the semester, to allow time for students who do not wish to 

participate to change classes during their open enrollment period. For students who need to take 

the intervention course that semester, the LC project(s) will include at least one option for a more 

traditional, familiar project (e.g., a term paper).  

Data Analyses 

Preliminary analysis. As discussed above, the survey measure of expectancies and 

values will use a composite measure. To strengthen the overall reliability and validity of this 

analysis choice, an internal consistency measure (e.g., Cronbach’s α) will be computed to 

explicitly ensure strong correlation between the individual dependent variables within the 

expectancy-value model (Price et al., 2015).  

Qualitative analyses. A grounded approach to qualitative analysis will be used. Open-

ended survey questions will be inductively coded through first and second cycle coding methods 

(e.g., affective and axial coding) to ensure code-recode reliability. Frequency of theme 

occurrence will also be examined. 

Quantitative analyses. Descriptive statistics will be used to analyze both the 

independent and dependent variables in order to examine the statistical relationships between 

these variables and to establish a clearer understanding of the variables’ distributions, central 

tendencies, and variabilities. In order to test the central hypothesis, pre- and post-test data will be 

analyzed using a two-condition ANOVA (Intervention vs. Comparison). The pre-test analysis 

will help determine whether significant group differences existed prior to intervention. Multiple 
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regression may also be used to test the extent to which the intervention impacted students’ 

disaggregated expectancies and values and subsequently affected performance outcomes 

between LC and non-LC equivalent assignments. 

Discussion 

Limitations 

Because this study focused on a single UDL-aligned practice, generalizability regarding 

the effectiveness of UDL as a construct is somewhat limited. This distinction between UDL and 

specific UDL-aligned practices is commonly seen in the literature. Nonetheless, it is important to 

note that the decision to limit generalizability in a single study relies on the cumulative effect of 

many such studies over time to provide a clearer and more nuanced understanding of the 

effectiveness of UDL as a construct. The choice to use Learning Contracts specifically may 

present its own limitations. Because UDL is still such a nascent, ill-defined construct, 

interventions that successfully operationalize any aspects thereof are challenging to delineate 

(Rao, et al., 2014). LCs have not previously been studied as a UDL-aligned practice, which could 

present unforeseeable problems, and generally limit confidence in the results of this study 

without the support of historical precedent. Further, the general lack of standards in how UDL-

aligned practices are operationalized and reported may limit our capacity to validate positive 

outcomes of the intervention as indicative of positive outcomes of UDL. 

While differences in classes will be controlled for to the extent possible, there will likely 

be some potential for limitations related to fidelity of treatment. Because this study uses a non-

equivalent groups design, its internal validity is particularly susceptible to selection bias. With 

respect to the sample, the size and scope are limited, which could impact the external validity. 

Finally, the study is limited by self-report data, although the use of a more objective achievement 

measure will attempt to account for the biases of self-report data. 
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Delimitations  

As discussed in previous sections, this study will focus on a composite/multiple-response 

measure of individual dependent variables, rather than delineating each variable and measuring 

them discretely. Compared to single-response measures, multiple-response measures are 

“generally more reliable” (Price, et al., 2015, p. 154). Additionally, some research within the past 

decade suggests that the interactions between students’ expectancies and values are 

“noncompensatory” (Nagengast et al., 2011, p. 1064) and multiplicative rather than independent 

and additive; thus, in order to attempt a more nuanced, robust investigation of students’ 

experiences and achievement outcomes when using UDL-aligned curricular practices, a 

combined measure of the dependent variables is crucial. Regarding the decision to focus on a 

specific UDL-aligned practice rather than a set of practices, this study intends to build off of 

disaggregation limitations specified in prior studies (e.g. Rappolt-Schlichtmann, et al., 2013) in 

an effort to more precisely study specific design elements.  

Implications 

As an undergraduate education becomes more of a necessity for professional 

achievement in today’s society, college student diversity has grown. Because there is no longer 

an “average” or typical student profile, teachers have been increasingly forced to grapple with 

what this diversity means in the classroom, and the ways the learning environment and current 

instructional practices may be ill-equipped to prevent some previously high-achieving students 

from falling into the performance gap. This concern is particularly acute within universities such 

as the one in this study, whose undergraduates are historically high-achieving but may find 

themselves overwhelmed in a highly competitive environment of students like themselves, 

especially for those students who plan to enter highly competitive fields (e.g. STEM).  
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Because this study focuses on students within the natural sciences, future studies in other 

disciplines are needed. Similarly, larger studies within this and other institutions would better 

inform the effectiveness of UDL-aligned practices on a grander scale. Future studies specifically 

investigating the impact of UDL-aligned practices on expectancies and values ought to consider 

tracking alternative practices to examine additional aspects of UDL-aligned practices and bolster 

our understanding of the effectiveness of the construct as a whole. By examining the impact of 

LCs specifically, this study hopes to avoid the operationalization and application limitations so 

common in UDL research (Rao, et al., 2014). Future studies, then, may be better positioned to 

design studies that replicate specific components of this study that successfully operationalized 

UDL principles and apply those aspects to other interventions. Nonetheless, the contribution of 

empirical research, particularly experimental studies such as this, is critical to the study of UDL 

practice implementation, especially in the postsecondary realm, where few such studies exist.  
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