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ABSTRACT 
Aim/Purpose Access to technology is critical for college students, especially those from 

marginalized groups (O'Sullivan & Forgette, 2024). This study aims to iden-
tify gaps in technological capital that expose inequities in the use and com-
prehension of technology and to assess their impact on measurable college 
persistence among historically underrepresented, economically disadvan-
taged, and first-generation incoming first-year college students in New York 
State. 

Background Historically underrepresented, economically disadvantaged, and first-genera-
tion students often lack social, cultural, and technological capital and live in 
minoritized communities with low socioeconomic status (Whitcomb & 
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Singh, 2020). These students encounter educational obstacles, particularly in 
post-secondary education, resulting in difficulty in maintaining persistent in 
higher education (Whitcomb & Singh, 2020). 

Methodology The study will adopt the Solomon Two-Group Design methodology to in-
vestigate whether increased instruction and technical interventions lead to en-
hanced academic or personal achievement, potentially fostering academic 
persistence (Solomon, 1949). A total of 14 randomized historically un-
derrepresented, economically disadvantaged, and first-generation incoming 
first-year college students at a major university center in New York State will 
participate. 

Contribution This paper contributes to the body of existing knowledge by highlighting the 
significant of technological instruction, including workshops and training, to 
assist historically underrepresented, economically disadvantaged, and first-
generation students in their transition to college. 

Findings In this study, the results indicate that the historically underrepresented, eco-
nomically disadvantaged, and first-generation students who received techno-
logical instruction during the experiment demonstrated improved proficiency 
in using basic technology essential for college. 

Recommendations  
for Practitioners 

The results of this experiment indicate an increased number of students who 
understand how to operate technology between the pre- and post-test results. 
Colleges should offer targeted workshops to help historically underrepre-
sented, economically disadvantaged, and first-generation students develop es-
sential technological skills for academic success. 

Recommendations  
for Researchers  

Due to time constraints, we conducted an experiment with a two-day work-
shop to educate participants on using technology before completing the post-
survey. Hence, it is important to acknowledge that a two-day workshop may 
be insufficient to educate participants on how to use certain technology es-
sential for the transition into college. Future studies should consider a larger 
experiment consisting of at least 60 students, with four groups of 15 partici-
pants, a one-week instruction course, and an evaluation of the participants' 
academic progress after four semesters to ensure they gain understanding and 
proficiency in technology for college success. 

Impact on Society It is worth noting that historically underrepresented, economically disadvan-
taged, and first-generation students face disadvantages regarding technology-
based equipment and knowledge (Gillis & Krull, 2022). Colleges should pay 
special attention to adopting technology to support these students during 
their first year (Mavroudi et al., 2022). Recognizing this need is not only the 
responsibility of educational institutions but also the students' social net-
works must also provide support to facilitate their success in higher educa-
tion. 

Future Research In the future, it is recommended to conduct a larger experiment involving at 
least 60 students, divided into four groups of 15 participants, with a one-
week instruction course. After four semesters, the participants' academic pro-
gress should be evaluated. This experiment should utilize the Solomon Four-
Group Design (Solomon, 1949) to eliminate bias and determine whether in-
struction in using technology can increase academic achievement for histori-
cally underrepresented, economically disadvantaged, and first-generation stu-
dents as they navigate their first year of college. 
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INTRODUCTION 
With the advanced developments in technology, all sectors have integrated technological tools into 
their daily operations, including the educational sector (Gillis & Krull, 2022). The use of technology 
is crucial to facilitate daily operations and requires that individuals possess the ability to utilize it. One 
such tool is a learning management system (LMS), a web-based platform designed to enhance the de-
velopment, management, and delivery of education inside educational institutions (Ma et al., 2024). 
In addition to using an LMS, video conferencing tools like Zoom Cloud Meeting are also essential to 
support online learning and communication between students and instructors (Chung et al., 2020). 
Video conferencing became popular, especially during the Covid-19 pandemic starting in 2020, not 
only to facilitate online communication but also to facilitate instructors to deliver course materials 
(Sari et al., 2022).  

Some students are exposed to technology in their daily lives due to coming from well-educated fami-
lies or being economically advantaged. However, other students are unable to access technology due 
to various circumstances. Students who lack access to technology that supports their learning pro-
cesses may be classified as historically underrepresented, economically disadvantaged, and first-gener-
ation students. This group often lacks social, cultural, and technological capital and tends to reside in 
minoritized communities with low socioeconomic status (Gillis & Krull, 2022). In most cases, stu-
dents from historically underrepresented, economically disadvantaged, and first-generation back-
grounds face significant challenges in both secondary and post-secondary education because of their 
lack of access to technology. These challenges, as described by Bourdieu (1986) and Portes (1998), 
hinder their transition from high school to higher education and their ability to persist in academic 
programs. Recent research has verified these findings, emphasizing that systemic educational inequi-
ties disproportionately affect these students, affecting their academic performance and progression 
(Alqahtani et al., 2022). 

Previous studies have explored the challenges encountered by historically underrepresented, econom-
ically disadvantaged, and first-generation students, along with program design to facilitate their suc-
cess in higher education. Walsh et al. (2021) identified that minority graduate students faced chal-
lenges in accessing resources and engaging in online learning during the Covid-19 pandemic due to 
inadequate support systems. Their research highlighted the critical role of support systems in pro-
moting graduate school persistence. Their research highlighted the critical role of support systems in 
promoting graduate school persistence. Similarly, Arif et al. (2021) emphasized the importance of 
creating accessible learning environments for underrepresented students, which includes fostering 
connections with educators and ensuring access to technology to enhance their academic experi-
ences. Additionally, Franklin et al. (2020) called for a reevaluation of student self-confidence in infor-
mation technology domains, identifying potential disparities in self-confidence among underrepre-
sented students. 

Lewine et al. (2019) examined predictors of academic success among economically disadvantaged 
first-year college students, revealing that gender plays a significant role in academic performance. The 
study found that poverty levels influence the relationship between affect and GPA; in cases of ex-
treme poverty, increased affect positively correlates with GPA, whereas in moderate poverty, in-
creased affect negatively correlates with GPA. This highlights the importance of offering financial 
support to economically disadvantaged students to improve their persistence in higher education. 
However, addressing student persistence also requires multifaceted approaches. For example, Wilson 
et al. (2012) emphasized the value of professional development and advising as alternative strategies 
to support undergraduate persistence, including skill-building activities such as training in 
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information technology. More recent research by Li et al. (2020) explored learning motivation among 
economically disadvantaged versus non-disadvantaged college students. Additionally, the study also 
examines the relationship between two variables: learning modes and learning outcome. Their find-
ings indicate that non-disadvantaged students tend to achieve higher outcomes in various dimen-
sions, including exploratory learning and academic identity, highlighting the need for tailored inter-
ventions to bridge the gap for disadvantaged students. The findings indicate that students' learning 
motivation may not substantially enhance their learning outcomes, and exploitative learning exerts a 
complete mediation impact on students' motivation. 

Research conducted by Hagler (2023) on first-generation college students found that these individu-
als often receive more proactive mentoring from adults with educational capital. However, the study 
also recognizes that other adults may play significant roles not reflected by the college-specific 
measures included in the research. This aligns with findings by Peña et al. (2022), who emphasize that 
advisors, mentors, and professors are essential resources for first-generation and low-income stu-
dents, helping to facilitate and support their transition into college. Similarly, Phillips and Deleon 
(2022) examine Latin (X) students in higher education, emphasizing the importance of directors, 
mentors, and administrators to comprehend and adequately support first-generation students to ad-
vance programmatic goals and foster professional development. 

Expanding on prior research addressing historically underrepresented, economically disadvantaged, 
and first-generation students, along with initiatives to support their success in higher education, it is 
clear there exists a significant gap in research examining technological capital and its impact on these 
groups. To address this gap, this study seeks to identify disparities in technological capital that high-
light inequities in the use and comprehension of technology. It also aims to assess how these dispari-
ties influence measurable college persistence among historically underrepresented, economically dis-
advantaged, and first-generation first-year college students in New York State. The study focuses on 
historically underrepresented minority and first-generation students, as defined by the New York 
State Education Department (n.d.) and the Code of Federal Regulations (CFR), specifically 34 C.F.R. 
§ 646.7. These regulations classify low-income individuals, first-generation college students, and indi-
viduals with disabilities participating in postsecondary education as part of the targeted groups (Stu-
dent Support Services Program, 2024).  

The study will incorporate an instructional component on technology designed to enhance students’ 
understanding and perception of technological capital. It hypothesizes that if students in these popu-
lations develop greater awareness, perspective, and confidence following the instructional compo-
nent, their self-efficacy will improve. The research question guiding this study is: “Does increased in-
struction in technology-based tools impact the level of technological proficiency for historically un-
derrepresented, economically disadvantaged, and first-generation students?”  

BACKGROUND 
H ISTORICALLY UNDERREPRESENTED, ECONOMICALLY DISADVANTAGED, 
AND FIRST-GENERATION STUDENTS 
This study uses the term “historically underrepresented groups” as defined by the New York State 
Department of Education, which includes African Americans, Hispanics, and Native Americans. Ad-
ditionally, the Federal Government defines historically underrepresented groups as “those who are 
considered underserved, marginalized, and adversely affected by persistent poverty and inequality” 
(Environmental Protection Agency, 2021). In the United States, the terms “historically underrepre-
sented” and “minoritized” often refer to racial and ethnic groups that have faced historical discrimi-
nation and marginalization (Walsh et al., 2021). The term “historically underrepresented” is some-
times used interchangeably with “underrepresented minority.” The National Center for Science and 
Engineering Statistics (2023, p. 68) defines underrepresented minorities as racial or ethnic groups in 
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education and employment that are represented at levels below their demographic proportions, in-
cluding African Americans, Hispanics or Latinos, and American Indians or Alaska Natives. 

The New York State Education Department defines economically disadvantaged students as individ-
uals who participate in, or whose families participate in, economic assistance programs such as free 
or reduced-price lunch programs, Social Security Insurance (SSI), Food Stamps, Foster Care, Refugee 
Assistance (cash or medical assistance), Earned Income Tax Credit (EITC), Home Energy Assistance 
Program (HEAP), Safety Net Assistance (SNA), Bureau of Indian Affairs (BIA), or Family Assis-
tance: Temporary Assistance for Needy Families (TANF). Similarly, the Higher Education Act of 
1965 defines a low-income individual as “an individual from a family whose taxable income for the 
preceding year did not exceed 150 percent of an amount equal to the poverty level, as determined us-
ing the criteria of poverty established by the Bureau of the Census” (U.S. Department of Education, 
2025). 

The Code of Federal Regulations (CFR), under the Student Support Services Program 34 (2024) CFR 
§ 646.7, defines first-generation students as those whose parents did not obtain a baccalaureate de-
gree, those who lived with and received support from only one parent who did not receive a bacca-
laureate degree, or those who, before the age of 18, did not regularly reside with or receive support 
from any parent with post-secondary education. Also, US Code Title 20 §1070a-11 (Title 20 U.S. 
Code, 2012) further defines first generation student as, “In the case of any individual who regularly 
resided with and received support from only one parent, the individual’s only such parent did not 
complete a baccalaureate degree.” 

SOLOMON GROUP DESIGN 
The Solomon Four-Group experimental design is a true experimental method that maximizes inter-
nal validity (Solomon, 1949). Key components of a true experiment include the manipulation of the 
independent variable, comparisons between conditions exposed to different levels of the independ-
ent variable, and random assignment, all of which are used to assess whether a technological inter-
vention increases academic achievement. However, Solomon (1949) also notes that a pre-test can 
create sensitization, leading to higher scores due to a practice effect. The Solomon Four-Group de-
sign accounts for this by incorporating both the two-group design and the two-group pre- and post-
test design, while capturing the sensitization caused by the pre-test. In this study, the experimental 
group will receive one week of technology-based instruction, while the control group will not receive 
any instruction. 

 

 
Random  

Assignment 

Experiment Group 1 Pre-test 
 

Treatment 
 

Post-test 

Control Group 1 Pre-test 
 

No Treatment 
 

Post-test 

Experiment Group 2 No pre-test 
 

Treatment 
 

Post-test 

Control Group 2 No pre-test 
 

No Treatment 
 

Post-test 

Figure 1. Solomon four-group experimental design 

METHOD 
In this study, the independent variables are training, technology-based instruction, and skill capability, 
while the dependent variable is the participants' perceived knowledge of using technology. The re-
search aims to explore the correlation between technology-based instruction and the participants' 
perception of their ability to use technology. 
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STUDY PARTICIPANTS 
A total of 14 historically underrepresented, economically disadvantaged, and first-generation incom-
ing first-year college students from New York State were randomly assigned to four groups. Group 
#1 consists of three students, Group #2 consists of four students, Group #3 consists of three stu-
dents, and Group #4 consists of four students. However, since Group #3 failed to take the post-test 
and post-survey, we can only analyze Group #1 and Group #2, resulting in a Solomon two-group 
design instead of the originally four-group design. 

EXPERIMENT PROCEDURE 
The experiment for this study will be conducted in person, pending approval from the institutional 
review board (IRB). A pilot study was initially conducted to test the experiment before proceeding 
with the full study. Originally, the plan was to adopt the Solomon Four-Group methodology to ex-
amine whether increased instruction and technological interventions would improve academic or per-
sonal achievement, with a focus on students' awareness of technology used to support their first-year 
college experience, potentially promoting academic persistence. However, due to unforeseen circum-
stances, we were unable to implement the Solomon Four-Group methodology and instead con-
ducted the Solomon Two-Group methodology (Solomon, 1949). The Solomon two-group design is a 
research methodology used in experimental studies to assess the effects of a treatment or interven-
tion while controlling for potential biases, particularly those related to pretesting. It is an extension of 
the classic pretest-posttest control group design and is named after Richard L. Solomon, who intro-
duced it. 

In this study, the experimental groups consist of two groups, with varying numbers of participants 
ranging from two to four students per group. Before the experiment began, participants completed a 
pre-experiment survey consisting of 42 questions. The survey covered demographics, computer skills, 
technology usage and frequency, technology access, technical proficiency, video conferencing tools 
and learning management systems usage, internet and device access, and online learning experience.  

 
Group 

#1 

Pre- 
experiment 

survey 

42 questions 

 
Pre-test 

 
 

4 questions 

 

 
 

Instruction 

 

 
Post-test 

 
 

4 questions 

Post- 
Survey 

 
 

42 questions 
 

Group 
#2 

Pre- 
experiment 

survey 

42 questions 

 
Pre-test 

 
 

4 questions 

 

 
No 

Instruction 

  
Post-test 

 
 

4 questions 

Post- 
Survey 

 
 

42 questions 

Figure 2. Study experiment design 

After the pre-experiment survey, according to the Solomon Two-Group design, two groups—
Groups #1 and #2—received a pre-test. The pre-test consisted of four questions, which are de-
scribed below: 

1. First Question: Participants were required to save and update files and documents to flash 
drive. 

Instruction: Students were taught about file structure and saving documents. The instructor 
also included the use of an external drive for backing up materials. 

2. Second Question: Participants were asked to search for information on Google about the 
topic college success found on government websites. This task was divided into three sections:  

a. The first section instructed participants to access www.google.com.  

http://www.google.com/
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b. The second section tasked participants with creating a search to find research infor-
mation on college success found on government websites.  

c. The third section required participants to copy and paste the found information into 
a Microsoft Word document. 

Instruction: Instructor included search strategies for more efficient results by using techniques 
and academic vocabulary. This included teaching about the use of quotations for phrase 
searching and those of top level domains (TLDs). For example, site: .gov for retrieving gov-
ernment sites. 

3. Third Question: Participants were asked to log into a Zoom Cloud Meeting and take a screen-
shot of the session. This task was divided into two sections:  

a. The first section instructed participants to login to a Zoom meeting provided during 
the experiment. 

b. The second section required participants to save the screenshot Microsoft Word doc-
ument and a Zoom meeting. 

Instruction: Basics of Zoom meeting were taught how to access student account, profile, and 
need to use student account for faculty Zoom meetings. 

4. Fourth Question: Participants were tasked with accessing a web essay and saving it to a new 
Microsoft Word document. This task was divided into two sections:  

a. The first section instructed participants to access the provided link in the instruction 
document (via Google Docs).  

b. The second section required participants to copy the content from the provided web-
site into a new Microsoft Word document. 

Instruction: Introductory instruction on Microsoft Word, paste special, double spacing, and 
so on. 

At the end of the study, all participants from the two groups were required to complete a post-exper-
iment survey. This survey consisted of the same questions as the pre-experiment survey to assess 
whether the treatment (instruction or no instruction) affected their perception of technology. 

SURVEY 
The survey includes both a pre-test and post-test questionnaire, primarily using a 5-point Likert scale 
(a. Strongly Agree, b. Agree, c. Undecided, d. Disagree, e. Strongly Disagree). Additionally, the ques-
tionnaire contains open-ended questions designed to identify patterns related to participants' percep-
tions of technology. The 32 survey questions aimed to identify the perception of technological capital 
for historically underrepresented, economically disadvantaged, and/or first-generation students in 
New York State. The survey questions were designed based on discussions with faculty teaching in 
the Freshman Year Experience course, who observed that students often struggle to use certain soft-
ware or applications essential for their academic success. One such example is the difficulty students 
face when uploading assignments through the LMS. In our study, the survey measures student’s per-
ception, while pre- and post- test measure proficiency and technological capacity. 

RESULT 
PARTICIPANTS DEMOGRAPHIC 
At the start of the study, 15 students participated. However, by the end of the study, 14 participants 
successfully completed it. One participant from Group #1 withdrew from the pre-test and did not 
return for the post-test or final survey due to unforeseen circumstances. Upon reviewing this 
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participant’s responses, it was found that they had not answered all the questions in the pre-test. As a 
result, we decided to exclude this participant's pre-test data from our analysis. 

Table 1. Study participants 

Group # Female Male Non-binary 
1 3 0 0 
2 4 0 0 
3 1 1 1 
4 3 1 0 

 

The majority of participants in this study were female, making up 79% of the sample, followed by 
two male participants and one non-binary participant. The next demographic question in the survey 
asked about the participants' age. Most of the participants, 13 in total, were 18 years old, with only 
one participant being over 19. Regarding the highest level of education attained by the participants' 
parents, 71% had a high school diploma, followed by 14% with a bachelor's degree and another 14% 
with less than a high school diploma. As mentioned in the experimental procedure, this study ulti-
mately followed a two-group design because, inadvertently, Group #3 did not take the post-survey. 
Therefore, our subsequent analysis only includes data from Group #1 and Group #2, which consists 
of seven participants. 

TECHNOLOGICAL DEVICES 
The survey indicates that all participants in the study have access to the internet at home and own an 
internet-enabled device. Therefore, it is not surprising that all of them have used the internet to com-
plete a school-related task.  

 
Figure 3. Device usage for learning 

The surveys reveal that all participants in the study use handheld devices during their learning pro-
cess. The majority use laptops, followed by iPads/Tablets. The widespread use of laptops for educa-
tional purposes is not surprising, as they have become a standard tool in higher education, and this 
trend continues to grow (Weaver & Nilson, 2005). A 2021 Educause QuickPoll found that 81% of 
students primarily use laptops for academic purposes, with 56% using smartphones as secondary de-
vices (Denoyelles et al., 2023). Additionally, iPads/Tablets, which can also be used as eReaders, serve 
as alternative technologies for higher education due to their convenience, accessibility, portability, 
flexibility, and interactivity (Sari et al., 2015).  

During the COVID-19 pandemic, video conferencing tools became increasingly important due to 
social distancing, online learning, and remote work policies. For example, Zoom Communications 
experienced a nearly 300% increase in revenue at the start of the pandemic compared to the previous 
year (Richter, 2024). We believe that many students continue to use video conferencing tools for col-
laboration with peers and instructors, making these platforms essential to their learning process. 
Therefore, the surveys included three questions about the use of different video conferencing tools, 
including Zoom, Microsoft Teams, and Google Meet.    

4

2

1

Laptop

iPad/Tablet

Desktop, Laptop, Smartphone
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Figure 4. Video conferencing tool usage 

The surveys show that the participants are most familiar with Zoom Cloud Meeting and Microsoft 
Teams, with six out of seven participants using these two video conferencing tools. Google Meets 
usage follows closely behind. Sari et al. (2023b) also highlight Zoom Cloud Meeting as the most 
widely used video conferencing tool among college students to facilitate online learning. Fajri et al. 
(2020) assert that Zoom Cloud Meeting improves the efficacy of online learning, particularly during 
the Covid-19 pandemic. Additionally, Assidiqia and Sumarni (2020) indicate that Google Meets, 
alongside Zoom Cloud Meeting, is another frequently used tool by college students. 

In addition to video conferencing tools, this study also examined the participants' use of Learning 
Management Systems (LMS). The findings demonstrate that BrightSpace is more commonly used 
than Google Classroom. All participants have used BrightSpace, however only six out of seven have 
experience with Google Classroom. Although most participants are familiar with LMS platforms 
such as Google Classroom and BrightSpace, the survey reveals that two out of seven participants re-
quire assistance acclimating to online learning. 

COMPUTER SKILLS 
In our pre-experiment survey, a question asked participant to rate their computer skills. In general, 
the study's participants perceive their computer skills as average, with an average score of 3.4 out of 
5.0. The survey indicates a difference in participants' self-assessment of their computer skills between 
the pre-test and post-test, particularly between those receiving instruction (Group #1) and those who 
did not (Group #2). The ability to adopt and effectively use technology, including computers, is criti-
cal for college students, as a lack of these skills can impact academic performance. Zhao (2022) ar-
gues that first-generation and other underrepresented students face significant challenges in pursuing 
higher education, which can hinder their academic success. Therefore, it is essential to expand the 
knowledge base and provide support to help these students develop college readiness, including con-
fidence-building activities. 

On average, the survey results show a 0.3-point increase in participants' self-assessment of their com-
puter skills for those who received instruction. As shown in Table 2, two participants reported an im-
provement in their computer skill assumptions. Initially, during the pre-experiment test, these partici-
pants rated their computer skills as average (3.0 points). After receiving instruction, their self-assess-
ment rose by one point, to 4.0 points, or above average. This suggests that the instruction provided 
during the experiment enhanced the participants' competency. However, one participant lowered 
their self-assessment, shifting from average to below average. This may indicate that the participant 
perceived their computer skills as lower than expected after receiving the instruction. 

Based on Table 2, Group #2, which did not receive instruction, showed a decrease in their self-as-
sessment of computer skills. Table 2 above illustrates the varying levels of self-assessment across the 
groups. The average self-assessment of computer skills differed between the groups that received in-
struction and those that did not. Overall, the results suggest that instruction contributed to an in-
crease in participants' self-perception of their computer skills. 
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Table 2. Computer skills 

 
 

Group #1 
Instruction 

Pre-test Post-test  
 

Group #2 
No instruction 

Pre-test Post-test 
3 2 4 3 
3 4 3 3 
3 4 5 5 
  4 3 

Average 3.0 3.3 Average 4.0 3.5 

TECHNOLOGY USAGE 
The survey indicates that participants believe using technology in learning is important. Four partici-
pants consider it very important, while three participants think it is important to have technology 
supporting learning. This suggests that all participants recognize the essential role of technology in 
supporting students' education. This finding is further supported by the result showing that most 
participants feel motivated to use technology for their schoolwork. Specifically, the survey reveals an 
average rating of 4.4 out of 5.0, of participants who agree or strongly agree that they are encouraged 
to use technology for academic purposes. 

 
Figure 5. Adequate access to technological tools for learning from school 

As shown in Figure 5, 6 out of 7 participants stated that their school currently provides adequate ac-
cess to technological tools for learning. This percentage represents six out of seven participants who 
agree that their school offers sufficient access to these tools. Based on the survey results, we can con-
clude that most schools provide adequate technological resources to support student learning. 
Providing appropriate technology resources can help higher education institutions assist historically 
underrepresented, economically disadvantaged, and first-generation students in their transition to col-
lege. This aligns with research by Huff-Eibl and Teetor (2023), which highlights that colleges are in-
creasingly adopting more consistent and reliable methods for assessing the technological needs of in-
coming first-generation and underrepresented students.  

Table 3. Technology usage 

 
 

Group #1 
Instruction 

Importance of technology in learning Motivation to use technology for 
schoolwork 

Pre-test Post-test Pre-test Post-test 
4 5 4 5 
4 4 4 5 
3 4 5 4 

Average 3.7 4.3 4.3 4.7 
 
 

Group #2 
No  

Instruction 

Importance of technology in learning Motivation to use technology for 
schoolwork 

Pre-test Post-test Pre-test Post-test 
5 5 5 5 
4 4 4 4 
5 5 5 5 
4 5 4 5 

Average 4.5 4.8 4.5 4.8 
 

6

1

Agree

Strongly agree
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This pilot study reveals differences between the pre- and post-experiment survey results, as shown in 
Table 3 above. Specifically, the results highlight a difference in participants' perceptions of the im-
portance of technology in learning, comparing the pre-test and post-test responses from those who 
participated in the instruction (Group #1) and those who did not (Group #2). For Group #1, the 
results show an average increase of 0.7 points in participants' assumptions about the importance of 
technology in learning. One participant's belief about the relevance of technology in learning im-
proved by one point, from “moderately important” to “important,” while another participant's belief 
increased from “important” to “very important.” One participant's perception remained unchanged. 
In contrast, Group #2's results show a smaller increase of 0.3 points in their assumptions about the 
importance of technology in learning. 

Additionally, Table 3 illustrates the difference in participants' motivation to use technology for 
schoolwork between those who attended instruction sessions and those who did not. For Group #1, 
there was a 0.3-point increase in motivation. Interestingly, one participant's motivation to use tech-
nology for schoolwork decreased after attending instruction, changing from “strongly agree” to 
“agree.” Conversely, among Group #2, three participants showed no change in their motivation 
level, but one participant increased their motivation by one point, from “agree” to “strongly agree,” 
in the post-survey. 

Beyond the perceived importance of using technology in learning and the motivation to use technol-
ogy for schoolwork, the survey also reveals that 86% of participants frequently or almost always use a 
computer outside of school. One participant reported using a computer sometimes outside of school. 
Furthermore, all participants indicated they almost always use the internet to complete assignments. 

TECHNICAL PROFICIENCY 
The surveys include 11 questions assessing participants' technical proficiency levels. These profi-
ciency areas cover keyboard shortcuts, Microsoft Word, Microsoft Excel, Microsoft PowerPoint, 
Google Docs, Google Sheets, Google Slides, Pages, Numbers, Keynote, and internet information 
searching. 

 
Figure 6. Technical proficiency 

Based on the pre- and post-experiment survey results, the participants in Group #1 showed a fairly 
proficient average technical perception score of 2.86 out of 5.0 on the pre-survey. Overall, partici-
pants' perception levels in keyboard shortcuts, Microsoft Word, Microsoft Excel, Microsoft Power-
Point, and Numbers decreased from the pre-survey to the post-survey. However, the overall profi-
ciency level of participants increased from pre- to post-survey. The post-survey average score was 
slightly higher at 2.88, reflecting 0.02 points increase between the pre-test and post-test. This suggests 
that the instruction conducted before the post-survey may have impacted their technical proficiency. 

In contrast, Group #2 had a higher average technical proficiency score of 3.09 out of 5.0 on the pre-
survey compared to Group #1. Compared to Group #1's results, Group #2 showed an increase in 
proficiency in Google Slides and internet information searching from pre- to post-survey. Overall, 
the post-test score for Group #2 was slightly lower at 3.07, showing 0.02 points decrease between 
the pre- and post-survey. As shown in Figure 5, we observed that the groups with and without 
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instruction had different results. The data indicates that instruction played a role in improving partici-
pants' technical proficiency. 

Table 4. Sourcing relevant information on internet 

 
 

Group #1 
Instruction 

Pre-test Post-test  
Group #2 

No 
Instruction 

Pre-test Post-test 
2 2 3 3 
2 3 2 2 
3 2 3 3 
2  3 3 

Average 2.25 2.33 Average 2.8 2.8 
 

Table 4 shows that there was an increase of 0.1 for Group #1 participants between their pre-and 
post-survey. On the other hand, Group #2 participants showed no increase in their assumption of 
their capability to search relevant information on the Internet. Table 4 shows the score for partici-
pant’s convenience with sourcing relevant information on the internet vary among groups regardless 
the treatment that they received during the experiment. Similar with the post-survey technical profi-
ciency score result, we also learned that the groups with pre-test receiving and not receiving instruc-
tion had different results. The number seems to show that instruction matters to increase the study’s 
participant's technical proficiency. 

DISCUSSION AND CONCLUSION 
Historically underrepresented, economically disadvantaged, and first-generation students often face 
barriers that contribute to low academic achievement and high dropout rates. These barriers can be 
mitigated through technology-based instruction, which can potentially enhance technological profi-
ciency among this study population. Research suggests that technology use can influence students' 
attitudes and perceptions toward their academic success (Scott et al., 2004). In this study, the experi-
ment demonstrated that instruction in technology-based tools positively impacted the technological 
proficiency of historically underrepresented, economically disadvantaged, and first-generation stu-
dents. Ensuring the success of these students during their first year of college is not solely the stu-
dents' responsibility; higher education institutions must also provide support. Colleges must develop 
strategies to enhance student achievement by providing professional development opportunities in 
information technology training (Wilson et al., 2012). Furthermore, Mohammadi et al. (2020) suggest 
that policymakers and college administrators should offer training to a diverse student population, 
including both traditional and non-traditional students, as well as ethnic minorities. Additionally, 
online learning platforms such as massive open online courses can help economically disadvantaged 
students (Ma & Lee, 2023). However, students need the technological skills necessary to access and 
navigate these online resources. Along with offering technology training, higher education institu-
tions must prioritize enhancing their technological infrastructure to support student learning, particu-
larly in online environments, to ensure adequate student participation (Sari et al., 2023a). 

At the start of the study, eight students participated in the pre-test, with four participants in each 
group. However, due to unforeseen circumstances, one participant could not complete the pre-test 
or attend the post-test, and one group inadvertently did not receive the post-test. As a result, the Sol-
omon Two-Group design was not implemented, and instead, a Solomon Two-Group design was 
used. We collected and analyzed the pre-survey, pre-test, post-test, and post-survey data for the seven 
students who completed the entire experiment in our pilot study. The results show that most partici-
pants in Group #1 struggled to answer questions one, three, and four correctly. On the other hand, 
participants in Group #2 performed better than those in Group #1, answering all the pre-test ques-
tions correctly. With these differing pre-test results between Groups #1 and #2, we used the data to 
examine the percentage increase in correct answers between the two groups after receiving and not 
receiving instruction. 
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The results also demonstrate that several participants in Group #1, who initially had difficulty an-
swering the pre-test questions correctly, were able to answer them correctly in the post-test. This in-
dicates a noticeable improvement compared to the pre-test. Contrary to our initial expectation of no 
changes between the pre- and post-test results for Group #2, differences were observed in both sets 
of results. 

The results of our pilot study indicate that Group #1, which received instruction before the post-test, 
outperformed Group #2, which did not receive instruction. Therefore, we can infer that the instruc-
tion influenced students' perceptions of technology following the treatment. This outcome aligns 
with Banerjee's (2020) research, which suggests that groups of experienced learners with prior tech-
nological experience exhibit higher levels of technological efficacy than groups without previous 
technology experience. Given that Group #2 was the control group and did not receive instruction, 
it is expected that their post-test outcomes would differ from those of Group #1, even if their pre-
test results were similar. 

In this study, the results show that students in the historically underrepresented, economically disad-
vantaged, and first-generation categories who received technological instruction during the experi-
ment demonstrated improved proficiency in using basic technology essential for college success. 
Therefore, we believe that providing support for students in these categories will ease their transition 
during the first year of college and positively influence their academic success. 

The findings of this experiment show an increase in the number of students who understand how to 
operate technology, as reflected in the pre- and post-test results. It is highly recommended that col-
leges recognize the importance of offering training or workshops to assist historically underrepre-
sented, economically disadvantaged, and first-generation students in navigating their transition to col-
lege. Our study contributes to existing knowledge by emphasizing the importance of technology in-
struction, such as workshops and training, to support these students' transition to college. 

However, our study has limitations related to the design methodology and the number of voluntary 
participants and limited timing for conducting the instruction. Due to unforeseen circumstances, we 
modified our four-group design to a two-group approach to explore whether augmented instruction 
and technical interventions lead to improved academic or personal success, potentially fostering aca-
demic persistence. This modification increased the limitation as the pilot study participants went 
from 14 to 7 participants. This indicated that the two-group design limits the opportunity to fully as-
sess the effects of the instruction provided to the experimental group. Furthermore, the sample size 
in our pilot study needs to be increased in future research to ensure more diverse results, thereby en-
hancing the reliability of our findings. Additionally, due to time constraints, we conducted the experi-
ment with a two-day workshop to educate participants on using technology before completing the 
post-survey. We realized that a two-day workshop may be insufficient for participants to fully grasp 
and master the technology necessary for a successful college transition. Future studies should con-
sider extending the duration of the workshop to ensure participants acquire the skills and proficiency 
needed for academic success. 

REFERENCES 
Alqahtani, J. S., Aldhahir, A. M., Al Ghamdi, S. S., Aldakhil, A. M., Al-Otaibi, H. M., AlRabeeah, S. M., Alzah-

rani, E. M., Elsafi, S. H., Alqahtani, A. S., Al-maqati, T. N., Alnasser, M., Alnaam, Y. A., Alzahrani, E. M., 
Alwafi, H., & Almotairi, W. (2022). Teaching faculty perceptions, attitudes, challenges, and satisfaction of 
online teaching during COVID-19 pandemic in Saudi Arabia: A national survey. Frontiers in Education, 
7(1015163). https://doi.org/10.3389/feduc.2022.1015163  

Arif, S., Massey, M. D. B., Klinard, N., Charbonneau, J., Jabre, L., Martins, A. B., Gaitor, D., Kirton, R., Al-
bury, C., & Nanglu, K. (2021). Ten simple rules for supporting historically underrepresented students in 
science. Plos Computational Biology, 17(9), e1009313. https://doi.org/10.1371/journal.pcbi.1009313    

https://doi.org/10.3389/feduc.2022.1015163
https://doi.org/10.1371/journal.pcbi.1009313


Technological Challenges  

14 

Assidiqia, M. H., & Sumarni, W. (2020). Pemanfaatan platform digital di masa pandemi Covid-19. Prosiding Sem-
inar Nasional Pascasarjana Universitas Negeri Semarang. 

Banerjee, M. (2020). An exploratory study of online equity: Differential levels of technological access and tech-
nological efficacy among underserved and underrepresented student populations in higher education. Inter-
disciplinary Journal of E-Skills and Lifelong Learning, 16, 93-121.  https://doi.org/10.28945/4664  

Bourdieu, P. (1986). The forms of capital. In J. E. Richardson (Ed.), Handbook of theory of research for the sociology of 
education (pp. 241–258). Westport: Greenword. 

Chung, E., Subramaniam, G., & Dass, L. C. (2020). Online learning readiness among university students in Ma-
laysia amidst covid-19. Asian Journal of University Education, 16(2), 46-58. 
https://doi.org/10.24191/ajue.v16i2.10294   

Denoyelles, A., Brown, T., Seilhamer, R., & Chen, B. (2023). The evolving landscape of students' mobile learning prac-
tices in higher education. EDUCAUSE Review. https://er.educause.edu/articles/2023/1/the-evolving-land-
scape-of-students-mobile-learning-practices-in-higher-education   

Environmental Protection Agency. (2021). Executive Order 13985: Advancing Racial Equity and Support for 
Underserved Communities Through the Federal Government (January 20, 2021). https://www.regula-
tions.gov/document/EPA-HQ-OPPT-2021-0202-0010 

Fajri, Z., Baharun, H., Muali, C., Shofiatun, Farida, L., & Wahyuningtiyas, Y. (2020). Student’s learning motiva-
tion and interest: The effectiveness of online learning during COVID-19 pandemic. Journal of Physics: Confer-
ence Series, 1899, 012178.  https://doi.org/10.1088/1742-6596/1899/1/012178  

Franklin, A., Veeramani, V., Surprise, M., & Woodward, B. (2020). Underrepresented students’ confidence in 
information technology content areas. Annual Conference on IT Education, 297.     
https://doi.org/10.1145/3368308.3415429    

Gillis, M., & Krull, G. (2022). Online learning for first-generation and underrepresented minoritized students: 
Challenges and support strategies. Online Learning, 26(1), 1-20. https://doi.org/10.24059/olj.v27i1.3392    

Hagler, M. A. (2023). Mentoring first-generation college students: Examining distinct relationship profiles 
based on interpersonal characteristics, support provision, and educational capital. Journal of Community Psy-
chology, 51, 3103-3120. https://doi.org/10.1002/jcop.23003   

Huff-Eibl, R., & Teetor, T. (2023). Overcoming technology barriers for students. Libraries and the Academy, 
23(3), 411-425. https://doi.org/10.1353/pla.2023.a901561   

Lewine, R., Warnecke, A., Davis, D., Sommers, A., & Manley, K. (2019). Gender and affect: Linguistic predic-
tors of successful academic performance among economically disadvantaged first year college students. 
International Journal for Scholarship of Teaching and Learning, 13(1), 1-6, 
https://doi.org/10.20429/ijsotl.2019.130102     

Li, H., Peng, M. Y.-P., Yang, M., & Chen, C.-C. (2020). Exploring the influence of learning motivation and so-
cioeconomic status on college students’ learning outcomes using self-determination theory. Front in Psychol-
ogy, 11, 849. https://doi.org/10.3389/fpsyg.2020.00849   

Ma, L., Ali, Z., & Shi, Y. (2024). Implementation of learning management systems (LMS) in higher education 
systems through bipolar complex hesitant fuzzy Aczel Alsina power aggregation operators: A case review 
for China. Plos One, 19(4), e0300317. https://doi.org/10.1371/journal. pone.0300317   

Ma, L., & Lee, C. S.  (2023). Leveraging MOOCs for learners in economically disadvantaged regions. Education 
and Information Technologies, 28, 12243-12268. https://doi.org/10.1007/s10639-022-11461-2   

Mavroudi, A., Papadopoulou, A., & Papadopoulou, P. (2022). Artificial intelligence and new technologies in 
inclusive education: A systematic review. Sustainability, 14(20), 13572. 
https://doi.org/10.3390/su142013572    

Mohammadi, A., Grosskopf, K., & Killingsworth, J. (2020). An experiential online training approach for un-
derrepresented engineering and technology students. Education Sciences, 10(3), 46. 
https://doi.org/10.3390/educsci10030046   

https://doi.org/10.28945/4664
https://doi.org/10.24191/ajue.v16i2.10294
https://er.educause.edu/articles/2023/1/the-evolving-landscape-of-students-mobile-learning-practices-in-higher-education
https://er.educause.edu/articles/2023/1/the-evolving-landscape-of-students-mobile-learning-practices-in-higher-education
https://www.regulations.gov/document/EPA-HQ-OPPT-2021-0202-0010
https://www.regulations.gov/document/EPA-HQ-OPPT-2021-0202-0010
https://doi.org/10.1088/1742-6596/1899/1/012178
https://doi.org/10.1145/3368308.3415429
https://doi.org/10.24059/olj.v27i1.3392
https://doi.org/10.1002/jcop.23003
https://doi.org/10.1353/pla.2023.a901561
https://doi.org/10.20429/ijsotl.2019.130102
https://doi.org/10.3389/fpsyg.2020.00849
https://doi.org/10.1371/journal.%20pone.0300317
https://doi.org/10.1007/s10639-022-11461-2
https://doi.org/10.3390/su142013572
https://doi.org/10.3390/educsci10030046


Santiago, Sari, Ardhi, & Germain 

15 

National Center for Science and Engineering Statistics. (2023). Diversity and STEM: Women, minorities, and persons 
with disabilities. https://nsf-gov-resources.nsf.gov/doc_library/nsf23315-report.pdf?Ver-
sionId=OfErRcu.MTEp_KCzcuAfyfIkh0cU_XQO  

New York State Education Department. (n.d.). Glossary of terms – Enrollment data. (Glossary). 
https://data.nysed.gov/glossary.php?report=enrollment   

O'Sullivan, P., & Forgette, C. (2024).  The impact of digital learning on minoritized and poverty-affected stu-
dents: 12 instructors' stories. Every Learner Everywhere. https://www.everylearnereverywhere.org/re-
sources/the-impact-of-digital-learning-onminoritized-and-poverty-affected-college-students-case-studies   

Peña, S., Ruedas-Gracia, N., Cohen, J. R., Tran, B., & Stratton, M. B. (2022). Ten simple rules for successfully 
supporting first-generation/low-income (FLI) students in STEM. Plos Computational Biology, 18(10), 
e1010499. https://doi.org/10.1371/journal.pcbi.1010499    

Phillips, L. L., & Deleon, R. L. (2022). Living testimonios: How Latinx graduate students persist and enact so-
cial justice within higher education. IEEE Transactions on Professional Communication, 65(1), 197-212. 
https://doi.org/10.1109/TPC.2022.3140569   

Portes, A. (1998). Social capital: Its origins and applications in modern sociology. Annual Review of Sociology, 24, 
1-24. https://doi.org/10.1146/annurev.soc.24.1.1  

Richter, F. (2024, February 27). Zoom’s post-pandemic growth slows to a crawl. Statista. https://www.sta-
tista.com/chart/21906/zoom-revenue/   

Sari, D. P., Farih, M. N., Ardhi, D. C., Rimbano, D., Jumroh, & Arifin, M. N. (2023a). Higher education stu-
dent satisfaction with online learning: The role of teaching material and infrastructure. International Journal of 
Information and Education Technology, 13(8), 1273-1283. https://doi.org/10.18178/ijiet.2023.13.8.1929   

Sari, D. P., Lanham, E., & Pan, L. (2015). The usefulness metrics of the most popular eReader used by higher 
education students. Issues in Informing Science and Information Technology, 12, 203-212. 
https://doi.org/10.28945/2224  

Sari, D. P., Rimbano, D., Arifin, M. N., Houtman, Jumroh, & Suryati. (2023b). Academic performance of 
higher education students through online learning. Technology, Education, Management Informatics Journal, 12(3), 
1605-1617.  https://doi.org/10.18421/TEM123-42  

Sari, D. P., Suryati, Rimbano, D., Houtman, & Jumroh. (2022). Online learning experience during covid-19 
pandemic: Higher education students’ satisfaction and expectation. Journal of Higher Education Theory and 
Practice, 22(11), 187-202. https://doi.org/10.33423/jhetp.v22i11.542   

Scott, C., Leigh-Mack, P., Watkins, D., Alao, S., & Farmer, S. (2004). Assessing the impact of mobile infor-
mation communications technology on student attitudes and perceptions in an urban higher education en-
vironment. Proceedings of the 2004 American Society for Engineering Education Annual Conference & Exposition Cop-
yright, 1620. AASE. 

Solomon, R. L. (1949). An extension of control group design. Psychological bulletin, 46(2), 137. 

Student Support Services Program. (2024). Code of federal regulations. https://www.ecfr.gov/current/title-34/sub-
title-B/chapter-VI/part-646  

Title 20 U.S. Code. (2012). https://www.govinfo.gov/content/pkg/USCODE-2023-title20/pdf/USCODE-
2023-title20-chap28-subchapIV-partA-subpart2-divsn1-sec1070a-11.pdf  

U.S. Department of Education. (2025). Federal TRIO programs current-year low-income levels. 
 https://www.ed.gov/about/ed-offices/ope/trio/federal-trio-programs-current-year-low-income-levels 

Walsh, B. A., Woodliff, T. A., Lucero, J., Harvey, S., Burnham, M. M., Bowser, T. L., Aguirre, M., & Zeh, D. 
W. (2021). Historically underrepresented graduate students’ experiences during the covid-19 pandemic. 
Family relations, 70, 955-972. https://doi.org/10.1111/fare.12574    

Weaver, B. E., & Nilson, L. B. (2005).  Laptops in class: What are they good for? What can you do with them? 
New Directions for Teaching and Learning, 2005(101), 3-13. https://doi.org/10.1002/tl.181  

https://nsf-gov-resources.nsf.gov/doc_library/nsf23315-report.pdf?VersionId=OfErRcu.MTEp_KCzcuAfyfIkh0cU_XQO
https://nsf-gov-resources.nsf.gov/doc_library/nsf23315-report.pdf?VersionId=OfErRcu.MTEp_KCzcuAfyfIkh0cU_XQO
https://data.nysed.gov/glossary.php?report=enrollment
https://www.everylearnereverywhere.org/resources/the-impact-of-digital-learning-onminoritized-and-poverty-affected-college-students-case-studies
https://www.everylearnereverywhere.org/resources/the-impact-of-digital-learning-onminoritized-and-poverty-affected-college-students-case-studies
https://doi.org/10.1371/journal.pcbi.1010499
https://doi.org/10.1109/TPC.2022.3140569
https://doi.org/10.1146/annurev.soc.24.1.1
https://www.statista.com/chart/21906/zoom-revenue/
https://www.statista.com/chart/21906/zoom-revenue/
https://doi.org/10.18178/ijiet.2023.13.8.1929
https://doi.org/10.28945/2224
https://doi.org/10.18421/TEM123-42
https://doi.org/10.33423/jhetp.v22i11.542
https://www.ecfr.gov/current/title-34/subtitle-B/chapter-VI/part-646
https://www.ecfr.gov/current/title-34/subtitle-B/chapter-VI/part-646
https://www.govinfo.gov/content/pkg/USCODE-2023-title20/pdf/USCODE-2023-title20-chap28-subchapIV-partA-subpart2-divsn1-sec1070a-11.pdf
https://www.govinfo.gov/content/pkg/USCODE-2023-title20/pdf/USCODE-2023-title20-chap28-subchapIV-partA-subpart2-divsn1-sec1070a-11.pdf
https://www.ed.gov/about/ed-offices/ope/trio/federal-trio-programs-current-year-low-income-levels
https://doi.org/10.1111/fare.12574
https://doi.org/10.1002/tl.181


Technological Challenges  

16 

Whitcomb, K. M., & Singh, C. (2020). Not all disadvantages are equal: Racial/ethnic minority students have largest disad-
vantage of all demographic groups in both STEM and non-STEM GPA. Cornell University. 
https://doi.org/10.48550/arXiv.2003.04376   

Wilson, Z. S., Iyengar, S. S., Pang, S.-S., Warner, I. S., & Luces, C.A. (2012). Increasing access for economically 
disadvantaged students: The NSF/CSEM & S-STEM Programs at Louisiana State University. Journal of Sci-
ence Education and Technology, 21, 581-587, https://doi.org/10.1007/s10956-011-9348-6   

Zhao, M. (2022). Summer science academy in chemistry as a gateway to STEM for matriculating first-genera-
tion and other underrepresented students. Journal of Chemical Education, 99(2), 759-767. 
https://doi.org/10.1021/acs.jchemed.1c00950  

AUTHORS 
Mayra E. Santiago serves as Director of the Office of Access and Aca-
demic Enrichment (OAAE) and Chief Financial Officer for the Educa-
tional Opportunity Program (EOP) at the University at Albany, State 
University of New York. Her leadership spans federally funded programs 
such as the Collegiate Science Technology Entry Program (CSTEP), the 
Science Technology Entry Program (STEP), and the Louis Stokes Alli-
ance for Minority Participation (LSAMP), alongside partnerships with K-
12 systems like Albany City School Districts AVID program, emphasizing 
STEM and Licensed Profession access, and career readiness. With a mas-

ter’s degree in public administration from UAlbany’s Rockefeller College and ongoing doctoral stud-
ies in Information Science at the College of Emergency Preparedness, Homeland Security, and Cy-
bersecurity, she specializes in designing equity-driven initiatives that bridge academic and economic 
gaps for historically underserved populations. Her primary specialization is information in the organi-
zational environment, and her secondary is information, government, and democratic society. A ded-
icated educator, Ms. Santiago teaches First-Year Experience courses, and the Independent and Re-
search courses and mentors underrepresented entrepreneurs, leveraging her cross-sector expertise in 
finance, business development, and academic advisement. Her research focus is supporting systems 
for low-income, first-generation, and disabled students through innovative interventions in technol-
ogy, mentoring, and strategic planning. 

Dwi Puspita Sari is a doctoral student in information science at the Col-
lege of Emergency Preparedness, Homeland Security, and Cybersecurity 
at the University at Albany, State University of New York. Currently, she 
is a research assistant at the Center for Technology in Government, affili-
ated with the UAlbany. Her research interests encompass higher educa-
tion, digital government, open government, technology adoption, data 
analytics, and artificial intelligence. Her primary specialization is in infor-
mation, government, and democratic society, and her secondary speciali-
zation is in data analytics. Before pursuing the doctoral degree at UAl-

bany, she received a master’s degree in computer information systems with a concentration in data 
analytics and information technology project management from Boston University. She held the po-
sition of publication and data dissemination coordinator at the Statistics Management Unit, Depart-
ment of Communication, Informatics, and Statistics of Jakarta Provincial Government. She also had 
the opportunity to be a data analyst for the One Data for Indonesia pilot project under the Executive 
Office of the President of the Republic of Indonesia. 

 
   

https://doi.org/10.48550/arXiv.2003.04376
https://doi.org/10.1007/s10956-011-9348-6
https://doi.org/10.1021/acs.jchemed.1c00950


Santiago, Sari, Ardhi, & Germain 

17 

Dimaz Cahya Ardhi is a doctoral student in information science at the 
College of Emergency Preparedness, Homeland Security, and Cybersecu-
rity at the University at Albany, State University of New York. His pri-
mary specialization is in information assurance, and his secondary special-
ization is in data analytics. Currently, his research focuses on technology 
adoption, cybersecurity, data analytics, and higher education. While pur-
suing the doctoral degree, he is working as a graduate assistant at the 
Dean’s office of CEHC. He is a dedicated scholar with a strong academic 
background in technology and data science. He completed his bachelor’s 
degree in computer science at Gadjah Mada University, where his re-

search focused on mobile app development, providing him with practical experience in creating inno-
vative solutions for mobile platforms. His academic journey continued with a master’s degree in Data 
Analytics at Johnson and Wales University, where he delved into machine learning and natural lan-
guage processing, equipping him with advanced analytical skills to solve complex-driven problems.  

 

Dr. Carol Anne Germain is an Associate Teaching Professor in the De-
partment of Information Sciences and Technology (IST). Currently, she 
serves as interim chair of the Information Science and Technology De-
partment.  She enjoys teaching and advising undergraduate and graduate 
students in the College’s Informatics and Information Science pro-
grams. Before this appointment, she was an Instruction and Collection 
Development Librarian at the University Libraries. In this role, she as-
sisted members of the Information Science and Sociology Departments 
with their instruction, research, and collection needs. She served as the 
libraries’ liaison to the Office of Access and Academic Enrichment for 

two decades and worked extensively with the University’s Educational Opportunity Program 
(EOP). Her research interests include the persistence of URLs in academic resources, Web usability, 
and information literacy. Carol Anne is active in several professional library organizations, including 
the State University of New York Librarians Association and the New York Library Association. 

 


	Technological Challenges for Historically Underrepresented, Economically Disadvantaged, and First-Generation Students Transitioning to College: A Pilot Study
	Abstract
	Introduction
	Background
	Historically Underrepresented, Economically Disadvantaged, and First-Generation Students
	Solomon Group Design

	Method
	Study Participants
	Experiment Procedure
	Survey

	Result
	Participants Demographic
	Technological Devices
	Computer Skills
	Technology Usage
	Technical Proficiency

	Discussion and Conclusion
	References
	Authors

