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Abstract

:

This study used a quasi-experimental cohort approach to investigate the impact of early academic interventions on rural students’ academic college readiness as measured by indicators of science, mathematics, and English language proficiency in the United States. The program, delivered by a higher education institution, implemented a range of academic supports for students, including tutoring and in-class and after-school support by credentialed instructors, with the aim of preparing students for success in secondary and post-secondary educational experiences. The American College Testing (ACT) Aspire scores in science, mathematics, English language comprehension, and reading for a cohort of 8th-grade students in their second year of program participation (n = 100) were compared to the scores of a cohort of non-participants (n = 86) from the same school. Students who had participated in the program were significantly more likely than non-participants to meet college readiness benchmarks in all content areas and scored significantly higher than the non-program cohort in terms of their average percentile ranks. More research is needed to understand how particular interventions or combinations of interventions implemented in middle school impact students’ college readiness.
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1. Introduction


Research indicates that the grades 6 through 8 years are a critical time for interventions to support students in the United States (U.S.) in becoming college ready by the time they complete their secondary studies [1,2]. The U.S. federal government has made considerable investments into early college readiness interventions delivered by institutions of higher education for at-risk students through the Gaining Early Awareness and Readiness for Undergraduate Programs (GEAR UP) initiative. In 2023, over USD 385 million was distributed to 160 GEAR UP sites in the U.S. with the aim of supporting students’ readiness for higher education study [3]. GEAR UP is a discretionary grant program that provides funds to states and partnerships with the aim of increasing the number of students from lower socio-economic backgrounds (SES) who transition into and persist in higher education by implementing targeted interventions beginning during grades K–12 school in the U.S. Early interventions are particularly important to support students’ college readiness, and evidence suggests that over half of variations in college readiness are attributable to academic and non-academic factors associated with students’ middle (grades 6–8) school experiences [4]. In spite of the demonstrated importance of early interventions, the current evidence base for GEAR UP’s impact on students’ college readiness is limited.



The proportion of students from rural areas (not near a city or urban area) who pursue STEM degrees is low compared with their suburban peers [5]. Rural settings are a priority area for GEAR UP initiatives in the U.S. [6] since schools in remote rural settings generally serve more students living in poverty [7] and have disproportionately lower college enrollment rates than schools in suburban settings [8,9], in addition to lower enrollment in STEM majors [5]. These phenomena have become more pronounced since the COVID-19 pandemic in the U.S., as evidenced by decreases in the number of rural students applying for federal financial aid and drops in first-time enrollments in rurally based universities [10]. These findings highlight the need to understand the effectiveness of college readiness initiatives delivered by institutions of higher education and to identify college readiness practices that are effective in rural areas.



This study aimed to examine early college interventions delivered through the GEAR UP program and associated impact on rural middle school students’ college readiness. Our team conducted an investigation of one state-level GEAR UP (Statewide GEAR UP [SGU]) program that incorporated both in-school and out-of-school time (OST) activities that focused on STEM content and skills. Specifically, the study examined how students who had two years of participation in the SGU performed on college readiness indicators (American College Testing) compared to the performance of a cohort of students from the same school who had not participated in the SGU program. The findings from this study may be useful to policy makers seeking to invest strategically in college readiness, higher education administration, faculty, and staff, K–12 administrators and educators, and researchers interested in college readiness and post-secondary transitions.



1.1. College Readiness for Middle School Students in Rural School Settings


Although there is no single universally accepted definition of college readiness [11], definitions generally recognize that it is a construct that encompasses a complex interplay of academic and non-academic factors. There is widespread agreement that students who are college ready possess a combination of content knowledge, cognitive strategies, learning skills and strategies, and knowledge about post-secondary education [12]. This set of knowledge and skills includes those in the academic realm along with dispositions, behaviors, and knowledge about post-secondary transitions [13] that correlate with success in postsecondary study [14].



Research shows that 69% of variations in college readiness are attributable to academic and non-academic factors associated with students’ middle school experiences [4], suggesting that college preparedness interventions in the middle school years can be particularly impactful in students’ readiness for postsecondary studies. As [1] pointed out, middle school “is a time when they can close the achievement gaps and enter high school ready…Alternatively it is a time when students’ achievement gaps widen” [1], p. 7. This is a particularly important finding for Black and Hispanic students since evidence indicates that in middle school these students tend to be proportionately less on track for college in terms of mathematics and reading college readiness benchmarks than their peers [15]. Moreover, research supports the notion that not only academic achievement but also post-secondary knowledge and information, students’ aspirations and self-efficacy for college, and affective characteristics such as fortitude are crucial factors in college readiness that can be developed during the middle school years [16].



Approximately one-fifth of students in the US distributed over more than half of all school districts in the nation live in rural communities [7]. Research shows that these students enroll in post-secondary institutions at lower rates [5] and are less likely to persist in their post-secondary studies [17] than the overall population of students. Issues surrounding the impact of rural settings on student post-secondary matriculation are complex and intertwined. Schools in remote rural settings serve more students living in poverty than do suburban schools [7], and are often lower-resourced, experience difficulties in attracting highly qualified teachers, and provide fewer advanced classes than suburban schools [5,18]. The persistent achievement gap that exists between students from high versus low-income families regardless of demographic setting [19] and the related lower rates of post-secondary enrollment [20] are therefore mirrored in rural settings. These factors led Byun et al., 2015 to conclude that “efforts directed toward improving postsecondary attendance patterns should target youth from high-poverty rural backgrounds” [8], p. 277. In addition to the pressing need for college readiness interventions for rural students generally, evidence indicates that the middle school years are a crucial time for interventions aimed at increasing high school graduation rates and preparing students for post-secondary experiences [1,14]




1.2. College Readiness Academic Intervention Strategies


In response to the findings presented above, a growing body of research seeks to understand interventions both in formal classroom and other learning settings that can increase post-secondary matriculation and success for rural students [8,21,22]. Evidence indicates that college readiness interventions should be age and ability appropriate [1,23], structured to provide supplemental academic assistance [1,24], and expose students to college and career information [24,25,26]. Evidence supports the use of these strategies both within the school day and in out-of-school-time (OST) settings [22,27].



Ensuring that students leave middle school with grade-appropriate academic knowledge and skills “is the single most important step that can be taken to improve their college and career readiness” [14], p. 36. Research indicates that tutoring is an effective intervention in supporting students’ college readiness [26,28,29,30]. Academic tutoring can be especially effective in improving middle school students’ mathematics achievement [31,32], English achievement [29], and academic confidence [31]. Academic assistance tied to current school learning content is particularly impactful [1,24]. Other evidence-based academic supports for college readiness include ACT and SAT preparation activities [30], and support in setting academic and career goals [22,33,34].



Although many states have adopted college and career readiness standards for K–12 schools [35], there is evidence that middle school educators struggle with implementing these standards and need additional resources and supports [36]. It is not surprising, therefore, that research findings also point to the value of teacher professional development for college and career readiness activities [34,37].



Research shows that OST activities incorporating the academic support strategies noted above can positively impact students’ academic college readiness [22,27,38,39,40]. OST programs have been shown to reduce the achievement gap between high- and low-income learners and to contribute to student interest in STEM [41], and evidence indicates that students from underserved groups who participate in OST STEM activities enroll in post-secondary STEM majors at higher rates than non-participants [41]. In addition to these academic interventions, OST activities can also be a productive venue for career exploration activities [27] and provide opportunities for students to explore career information that they are able to translate to their own post-secondary and career goals [25,38].




1.3. GEAR UP


GEAR UP college readiness programs have been of particular research interest because of the scale of the federal investment in the program [3,42], GEAR UP’s national reach, and the flexibility for GEAR UP sites to create programming tailored to community assets and challenges [43]. GEAR UP grants are aimed at creating innovative interventions that encompass a range of domains, including student academic support, mentoring, tutoring, college information, parental engagement, and educator professional development [43].



Because GEAR UP activities are customized at the local level, address multiple facets of college readiness (academic, social, and college and career planning), incorporate both OST and in-school interventions, and are intended to support students over multiple years, understanding the impact of GEAR UP programs is a complex task that requires both short-term and longitudinal perspectives and investigations. The flexibility in GEAR UP sites’ activities adds to the complexity of teasing out program features that correlate with positive student outcomes. Although the evidence base regarding GEAR UP outcomes for students at the secondary level is comparatively robust, there has been less explicit attention paid in the research base to how GEAR UP impacts middle school students. This is a particularly salient topic given evidence of the relationship between middle school experiences and post-secondary matriculation and success [1,14].



Direct evidence for GEAR UP’s effectiveness in improving student outcomes is promising, but focuses primarily on short-term outcomes in highly contextualized settings. The most common approach to analyzing GEAR UP outcomes has been quasi-experimental, with comparisons of GEAR UP cohorts to control groups [42,44,45,46,47,48,49], or comparisons between groups with various intensities of participation in GEAR UP activities [50,51]. Studies have also drawn on survey data [37], quantitative analyses of the relationship between student standardized test scores and GEAR UP participation [29,40,52], analyses of GEAR UP students’ post-secondary enrollment using National Student Clearinghouse data [30], and mixed methods approaches including student and parent interviews [50].



Studies of GEAR UP have provided some evidence for positive post-secondary student outcomes associated with program participation. For example, GEAR UP students in Rhode Island were 25% more likely to enroll in college than their peers in a matched comparison group [48], and research findings indicated that there was an increased likelihood of Texas GEAR UP students enrolling in post-secondary programs [37]. Once in college, evidence suggests that GEAR UP students can perform as well academically and persist at similar rates as their non-GEAR UP peers [42].



Short-term site-specific outcomes at the secondary level are often a focus of GEAR UP studies, and findings have shown that GEAR UP participants graduate at higher rates than the general population [50], have positive beliefs about their preparation for college [50], and have positive academic performance outcomes, particularly in mathematics and writing [40], and statistically significant increases in college readiness as measured by SAT, PSAT/NMSQT, and AP test scores [47]. One study also found that GEAR UP high school students had fewer disciplinary referrals than non-GEAR UP students [51].



Few studies focus explicitly on academic college readiness indicators specifically in middle school. Leuwerke et al. (2022) found that Iowa GEAR UP students in 7th–10th grades had, among other outcomes such as increased attendance, higher standardized test scores than students in a control group [52]. One of the first GEAR UP studies, conducted during the initiative’s first years of implementation, found that GEAR UP participation was positively correlated with eighth grade participants’ knowledge about college opportunities, their enrollment in above-grade level science courses, and parental involvement and understanding of post-secondary opportunities [49]. Although one study provided early evidence for the potential of GEAR UP to impact students at the middle school level, it did not include a direct measure of academic college readiness [49].



Some studies have attempted to identify specific GEAR UP interventions correlated to positive outcomes. Evidence suggests that college advising, campus visits, and providing college information through text and guest speakers positively impact rural students’ college readiness [28]. Likewise, [30] examined a region that spanned urban, suburban, and rural areas and found that college visits, tutoring, assistance in understanding and applying for financial aid, and standardized test preparation were positively correlated with GEAR UP’s students’ college enrollment and persistence. In addition, [29] found that the intensity of English tutoring in GEAR UP correlated positively with increases in students’ standardized test scores.




1.4. Purpose and Context of Study


The purpose of this study was to understand the impact of the SGU program on academic college readiness outcomes of students from one rural school (Johnsonville Middle School [JMS]) compared to a cohort of students from the same school prior to the start of the SGU program. The overarching research question that guided this study was: What is the impact of participation in the SGU on student academic college readiness outcomes? College readiness was measured by various 8th grade ACT Aspire indices (i.e., scaled scores, national percentile ranks, college readiness benchmarks), which are operationally defined in the data collection and instrumentation section.



Johnsonville Middle School is a rural middle school in the U.S. Midwest that serves slightly over 300 students in grades 6–8. On average, 59% of students are eligible for free and reduced-price lunch, and less than half (approximately 49%) have historically demonstrated proficiency or higher on state mathematics and reading tests.



SGU interventions were delivered during both in school and out-of-school hours. Academic interventions for the SGU cohort included after-school tutoring focusing predominantly on mathematics and English for 4–6 h each week, one-on-one instructional support by credentialed program instructors, whole-class instructional support provided by credentialed program instructors, STEM-focused summer camps for students, twice weekly after-school STEM educational programming for students, teacher professional development, informal mentoring for students, multiple speakers focused on career options, and mathematics and science coaching for classroom teachers provided by master teachers on staff with the program. Whole class supports included co-teaching and support for small group instruction with a focus on best-practice strategies in science and mathematics including inquiry-based learning and mastery-based instruction in mathematics. In addition to tutoring, after-school programming included engaging students in problem-based STEM projects and college and career readiness activities. Additional support was provided by the state higher education commission which included college/career readiness activities (in person and virtual), preparation for college entrance exams, and other mentoring sessions.





2. Materials and Methods


SGU programming met the specifications for comprehensive school reform (CSR) advanced by the U.S. Department of Education, including the use of evidence-based strategies to improve student achievement, support for educators and staff, involvement of families, and ongoing evaluation [53,54], allowing us to apply the methodological evidence base for CSR to the investigation of the SGU. CSR has the goal of improving student learning via a set of interventions targeted toward instructional practices, parental support, and management that draw on the scientific research base for effective practices [54], and encompasses a wide variety of programs that target student achievement [54].



A quasi-experimental cohort design was used to compare the impact of SGU programming (treatment or intervention) on college readiness outcomes (ACT Aspire indices) for students from different JMS 8th-grade cohorts (Pre-SGU vs. SGU). True experimental designs are rarely implemented in educational settings due to the need for random assignment of students [55,56], a practice that has ethical implications. As such, it is far more common for quasi-experimental studies to be designed and applied using students from intact groups for the intervention and comparison when conducting CSR impact studies [56]. Specifically, quasi-experimental cohort designs have been shown to be effective in studies of the impact of GEAR UP programming on student outcomes [44,45,57] because comparison and intervention groups of students come from the same community and are typically demographically similar. In this case, researchers did not have access to other schools within the geographic region, so students in the comparison group attended the same school as the intervention group. When cohorts of students are demographically similar (quasi-comparable), support for internal validity related to the intervention’s impact can be assumed [58,59].



SGU programming was implemented with JMS students beginning in the 7th grade; the sample of SGU students participating in this study (n = 100) were those who had participated for both 7th and 8th grades while the control group was the one year ahead of the group that received the intervention. The literature indicates that demonstrating improved academic outcomes for students participating in CSRs requires students to be exposed to programming for extended periods of time [59,60,61]. The level and quality of program implementation are also dependent on time [61] since school reform initiatives are most successful when programming is implemented through cycles of development, implementation, refinement, and evaluation [59,62]. These findings were explicitly applied to the selection of JMS cohorts. The cohort of 8th grade students was selected to participate in this study because they had been exposed to two full years of SGU programming when academic college readiness was assessed in the spring. In addition, teachers and support staff at JMS were in their second year of enacting GEAR UP activities and had been able to proceed through a full cycle of program implementation and refinement, suggesting that the quality of programming was stronger than in the first implementation year. The Pre-SGU comparison group was composed of students in the year immediately prior to the first year of SGU implementation (two years before the SGU cohort examined in this study).



A total of 186 JMS 8th grade students, including 86 from the Pre-SGU cohort (n = 86, 46.2%) and 100 from the SGU cohort (n = 100, 53.8%), participated in the study. Aggregate demographics for each cohort of JMS students are presented in Table 1. To evaluate for significant differences between cohorts, Chi-square tests of proportions were conducted; no statistical differences were found (p > 0.05). Gender representation was nearly equal in each cohort, with close to half females and males in each. Nearly all students (97%) were reported to be White across cohorts. Over half of students in each cohort were eligible for free and reduced-price lunch. Most students spoke English as their first language, although 14% of the Pre-SGU cohort and 19% of the SGU cohort were identified as speaking English as a second language. Due to a change in state assessments at the middle-school level between the time cohorts were in 6th and 8th grades at JMS, a comparison of student achievement prior to SGU intervention was impossible. This school, however, has historically underperformed in statewide achievement testing, and it is assumed that both cohorts of JMS students would have been at somewhat similar levels of underperformance if given the same state tests with no intervention.



Both Pre-SGU and SGU cohort students were assessed using the ACT Aspire instrument in the spring of their respective 8th-grade years as part of the overall SGU evaluation. A district data manager sent the evaluation team Excel files with de-identified ACT Aspire outcomes by cohort. ACT Aspire is a system of standardized achievement tests that measure a student’s progress towards college readiness by testing students’ academic readiness in the areas of English, reading, mathematics, and science. Extensive validity studies have been conducted to support this purpose and have been documented in the ACT Aspire Summative Technical Manual [63]. Numerous student outcome indices are reported for each content area including scaled scores, college readiness benchmarks, and national percentile ranks. Since this study focuses on ACT Aspire 8th-grade findings, only reporting measures relevant to this grade will be described. All scaled scores have a lowest possible score of 400 and a highest possible score ranging from 440 to 456 depending on the content area. A composite score is calculated as a weighted average of scaled scores from English (0.29 weight), reading (0.23 weight), mathematics (0.23 weight), and science (0.26 weight), and can range from 400 to 449.



College readiness benchmarks were established to categorize ACT Aspire scaled scores from content areas as either College Ready or Not College Ready. If a student earns the lowest score needed to pass a College Ready benchmark, they are predicted to receive a future ACT score “associated with a 50% chance of attaining a grade of B or higher or approximately a 75% chance of obtaining a C or higher in selected first-year credit-bearing college courses” [64], p. 162. For the 8th-grade ACT Aspire test, college readiness benchmark scaled sores for each content are as follows: English = 422, reading = 424, mathematics = 425, and science = 427.



Students are assigned a national percentile rank that compares their scaled score in each content area to three-year rolling norms. Because JMS cohorts in this study happened to fall within the same ACT Aspire three-year norming period, their national percentile ranks are comparable. Further, because percentile ranks are norm-referenced scores, comparisons about student performance between content areas can be drawn. National norms were based on nearly 200,000 students across the country for each subject area [64].



To evaluate measures of college readiness by JMS cohort, appropriate inferential statistics were used in alignment with variables. For all statistical tests, the independent variable (JMS cohort) was dichotomous (Pre-SGU vs. SGU). College readiness ACT Aspire outcome variables (or dependent variables) were either continuous in nature (scaled scores and national percentile ranks) or dichotomous (college readiness benchmark—met or did not meet). Thus, to examine the data for JMS cohort differences in scaled scores and national percentile ranks, independent samples t-tests were conducted for each content area (English, mathematics, reading, science). Chi-square tests for each content area were run to investigate possible differences in college readiness benchmarks by cohort (Pre-SGU and SGU). Due to the well-documented challenge of achieving significant academic outcome improvement for students who have had limited exposure to CSR programming [59,60,61,64], one-tailed statistical tests were used to allow for greater power in identifying potentially significant differences in college readiness outcomes between JMS cohorts.




3. Results


3.1. Scaled Scores Comparisons


Results from independent samples t-tests showed a statistically significant difference in English (p < 0.001), mathematics (p < 0.01), reading (p < 0.01), science (p < 0.001), and composite (p < 0.001) ACT Aspire average scaled scores by JMS 8th-grade cohorts. The SGU cohort scored significantly higher than the Pre-SGU cohort in all instances. When relating average scaled scores to college readiness as defined by the ACT Aspire technical manual, the average English and mathematics scaled score for SGU students fell in the range of “college ready”, while their reading and science scores were slightly below the college ready level (reading—1 point below; science—5 points below). For the Pre-SGU cohort, students’ average scaled scores were all below college ready; the closest average scores were for English (1 point below) and mathematics (1 point below) followed by reading (5 points below) and science (9 points below). Table 2 provides complete descriptive and inferential results.




3.2. College Readiness Benchmark Comparisons


Significantly greater percentages of SGU cohort students met or exceeded college readiness benchmarks across ACT Aspire content areas in comparison to Pre-SGU cohort students (see Figure 1). Differences in the percentage of JMS cohort students meeting benchmarks were most pronounced for English (33 percentage points), followed by reading (19 percentage points), science (17 percentage points), and mathematics (15 percentage points). In all content areas, fewer than half of students in the Pre-SGU cohort met the college readiness benchmark (range of 16% for science to 43% for mathematics). In contrast, half or more of students in the SGU cohort met the college readiness benchmark in English (75% met benchmark), mathematics (58% met benchmark), and reading (54% met benchmark). The only content area in which less than half of SGU cohort students met the benchmark was science (33% met benchmark).




3.3. Percentile Ranks Comparisons


Independent samples t-tests findings demonstrated that SGU cohort students significantly outperformed Pre-SGU students in terms of their average percentile ranks across ACT Aspire content areas: English (p < 0.001), mathematics (p < 0.05), reading (p < 0.01), science (p < 0.001). The percentile ranks for the Pre-SGU cohort ranged from the 29.70th percentile in science to the 55.40th percentile in mathematics. These findings mean that the average Pre-SGU student scores better than 29.70% of the norm on the science ACT Aspire section and better than 55.40% of the norm on the mathematics section. For the SGU cohort, percentile ranks ranged from the 44.05th percentile (scoring higher than 44.05% of the norm) in science to the 62.78th percentile (scoring higher than 62.78% of the norm) in mathematics. Descriptive and inferential statistics for these tests are shown in Table 3.




3.4. College Readiness Outcome Differences


At the time of this study, the SGU initiative at JMS was a young program (only in its second year of implementation), yet it produced statistically and practically significant improvements in academic college readiness amongst 8th-grade SGU students as compared to Pre-SGU students. These results are especially promising given the fact that academic impact from programs like SGU are known to take time [59,60,61,64], suggesting that these impacts may become stronger in future implementation years. In relationship to past research, our findings accord with evidence for the effectiveness of tutoring to support students’ academic performance in mathematics [31,32]. The positive outcomes for SGU students as compared to non-SGU students in meeting college-ready benchmarks also highlights and supports previous research findings regarding the effectiveness of leveraging both in-school hours [1,24] and OST [38,40] to support students’ college readiness.



These findings suggest that the targeted academic support in mathematics and English incorporated into SGU were impactful for students’ content knowledge and skills. We speculate that the comprehensive nature of supports that leveraged school hours, after-school hours, and summer camp programming provided students with consistent exposure and opportunities to engage with academic content that drove the achievement improvements relative to the non-SGU cohort. Although only 33% of SGU cohort students met the ACT Aspire college readiness benchmark for science, it is notable that these students were substantially more likely to meet the benchmark than pre-SGU students (16% met the benchmark), suggesting that with continued SGU academic supports increasing numbers of students may exhibit college-readiness in science.





4. Discussion


4.1. Broader Comparison


Percentile rank findings contextualize Pre-SGU and SGU cohort college readiness performance on a broader scale for comparison to national norms. A similar pattern of success was found across JMS cohorts with mathematics rankings being highest followed by reading, English, and science. However, the overall picture when comparing average cohort percentile ranks to the national norm sample of 8th graders completing the ACT Aspire was markedly different. With the exception of mathematics for the Pre-SGU cohort who averaged in the 55.40th percentile, Pre-SGU cohort JMS students performed on average substantially below typical 8th-grade performance on the ACT Aspire. In comparison, SGU cohort students from JMS performed, on average, better than nearly 50% of students completing the ACT Aspire in all areas except science (44.05th percentile).



Given the evidence of persistent achievement gaps for low-income students [19], it is especially noteworthy that GEAR UP students, who were more likely to qualify for free and reduced-price lunch than other students in their state and across the nation [65], outperformed their peers nationally. This finding suggests that the GEAR UP model implemented at JMS is impactful and is achieving the desired GEAR UP outcomes. The evidence provided here of academic outcomes across a range of academic content areas contributes to the scant research base regarding the effectiveness of GEAR UP for middle-school students generally and provides a unique perspective on GEAR UP’s impact on 8th graders’ academic college readiness.



The use of the ACT Aspire, a nationally available instrument, provides opportunities for comparisons across rural middle school sites nationally. Likewise, the methodology used in this study may be useful in providing evidence of academic impact for relatively young GEAR UP programs. Using a common instrument such as the ACT Aspire provides opportunities to identify GEAR UP sites with particularly strong impact on rural middle school students. Further investigations of these sites can provide insights into the specific interventions that drive these results, and contribute to a compendium of best practices for college readiness interventions in rural middle school settings.




4.2. Methodological Considerations and Limitations


The complex nature of schools with numerous entwined programs and initiatives working together to support students in various ways creates substantial challenges for CSR research [66]. Quasi-experimental research plays an important role in this type of research [55,56]; however, it is important to further investigate such initiatives using qualitative and mixed-methods designs to garner a more complete picture of not only what occurred, but how and why changes took place as well [46]. Likewise, only academic achievement was examined in this study. No examination was made of the other supports (for example, college information, college visits, and mentoring) provided by SGU. While we can speculate as to why the SGU cohort significantly outperformed the Pre-SGU cohort across ACT Aspire college-readiness measures based on what we know about programming in JMS and from what the literature suggests, we cannot truly understand how and why the improvements were found without deeper qualitative or mixed-methods investigations.



Although quasi-experimental cohort designs are known to be robust and produce quasi-compatibility between cohorts with similar background demographics [59], there is always a possibility that groups may have been different in ways not assessed. Such differences are known as precursor confounding variables and often fall into the category of participant demographics [66]. Student-level variables available to this research team were examined for statistical differences, and none were found by gender, race/ethnicity, free/reduced-price lunch status, and ESL status. Nonetheless, findings must be interpreted with caution as all potential precursor confounding variables were unable to be checked for comparability. In addition, it should be noted that this study focused on only two cohorts of students at one school; the limited sample, therefore, presents constraints on the generalizability of findings.





5. Conclusions


Findings from the SGU program’s first two years of operation are promising and suggest that the higher education-led program is producing robust academic college readiness outcomes for U.S. middle-school students. This evidence of positive return on the federal GEAR UP investment provides important information regarding higher education-led programming’s effectiveness that can be useful to policy makers and college readiness educators, researchers, and advocates. It is important to note, however, that SGU was a relatively young program at the time of this study, and that there remains much work to be done in preparing these students for college and for understanding how the SGU program impacts college readiness. Although SGU-cohort students outperformed their non-SGU peers and their peers nationally, a large percentage of students did not meet college benchmarks in each academic area assessed, indicating the need for ongoing and possibly enhanced interventions and research studies to understand the impact of these interventions. In addition, student outcomes varied by academic subject area, a finding that suggests that the comparative efficacy of various interventions on student outcomes in discrete subject areas could be investigated in future studies. Further studies that include qualitative and mixed methods and exam relationships between students’ college readiness in domains other than the academic can provide a comprehensive understanding of the SGU program and its impacts. Likewise, longitudinal studies that follow the JMS cohorts through their secondary and post-secondary educational experiences could provide evidence of whether and how the early academic college readiness outcomes translate into high school achievement and post-secondary attendance and persistence.



The SGU cohorts’ relatively low scores in science reflect the trend in the low number of individuals from rural areas who pursue STEM degrees [5] and point to the ongoing need to support rural students in inquiry-based science learning. A focused examination of the science academic supports and STEM summer camp provided by SGU may provide more nuanced insight into students’ academic achievement and barriers to that achievement. In addition, it may be useful to track the relationship between SGU students’ mathematics and science scores over time to identify possible trailing effects in science achievement by investigating whether mathematics achievement gains correlate with subsequent gains in science achievement.



This study provided a limited, albeit encouraging and useful, snapshot of the impact of an SGU site’s program on rural students’ academic college readiness. College readiness is, however, a phenomena that requires sustained and persistent interventions. As Tillery and Duckor (2017) noted, “There remains a pressing need for comprehensive and longitudinal evaluations that follow GEAR UP students through the program and through college completion” [67], p. 122, as well as to understand the relationship between specific interventions and post-secondary-student outcomes.
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Figure 1. Percent met benchmark on ACT Aspire content areas by JMS 8th-grade cohort. 
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Table 1. Aggregate demographics for JMS 8th-graders by cohort.
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Student Demographic

	
Johnsonville Middle School 8th-Grade Students




	
Values

	
Pre-SGU Cohort

	
SGU Cohort






	
Gender

	

	




	
   Female

	
47.7%

	
53.0%




	
   Male

	
52.3%

	
47.0%




	
Race/Ethnicity

	

	




	
   American Indian/Alaska Native

	
0.0%

	
1.0%




	
   Black or African American

	
3.5%

	
1.0%




	
   Hispanic

	
0.0%

	
1.0%




	
   White

	
96.5%

	
97.0%




	
Free and Reduced-Price Lunch Eligible

	

	




	
   Eligible

	
52.3%

	
55.0%




	
   Not Eligible

	
47.7%

	
45.0%




	
English as a Second Language

	

	




	
   Yes

	
14.0%

	
19.0%




	
   No

	
86.0%

	
81.0%











 





Table 2. Independent samples t-test results for average ACT Aspire scaled scores by JMS 8th-grade cohort.
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JMS 8th-Grade Cohort Average Scaled Score

	




	

	
Pre-SGU

	
SGU

	

	




	
PSAT Scale

	
M (SD)

	
M (SD)

	
t-Statistic

	
Cohen’s d






	
English

	
420.63 (10.69)

	
426.64 (8.88)

	
4.18 ***

	
0.616




	
Mathematics

	
423.59 (7.41)

	
426.45