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Introduction: The current study aimed to examine how students with learning disabilities (LD) and/or attention-deficit/hyperactivity disorder (ADHD) adjusted to higher education during the transition to remote learning (RL) in Israel during the COVID-19 pandemic.

Methods: The study involved 621 undergraduate students, 330 of whom participated during the COVID-19 pandemic and 291 before the pandemic. Among these students, 198 had been diagnosed with LD and/or ADHD, while 423 had no reported disabilities (control group).

Results: Students with LD/ADHD generally had lower adjustment scores during face-to-face learning and RL than the control group. In-depth analyses of four subgroups revealed that students with LD + ADHD reported lower academic, emotional, and institutional adjustments as well as reported lower satisfaction with life during RL than the control group members. ADHD was found to directly predict low satisfaction with life through the mediation of adjustment scores.

Discussion: In conclusion, it is recommended that support be provided to high-risk LD/ADHD populations during a crisis. Furthermore, the implication of this study can inform intervention during emergency times.

KEYWORDS
 ADHD, adjustment, higher education, learning disabilities, satisfaction with life, Post-secondary education, COVID-19, Remote learning


Introduction

Higher education is considered an important tool for improving social mobility and achieving an individual’s economic goals. Specifically, it predicts gainful employment and creates opportunities for meaningful occupations, career development, and quality of life (Sachs and Schreuer, 2011; Lipka et al., 2020).

Students with disabilities are a growing subpopulation at two-year and four-year post-secondary institutions (Newman et al., 2011). Among this subpopulation, students with learning disabilities (LD) and/or attention-deficit/hyperactivity disorder (ADHD) are the largest group (Cortiella and Horowitz, 2014). Although students with LD (60.9%) and students without disabilities (62.1%) have a similar ratio of enrolment in higher education institutions, students with LD have a low completion rate of 41%, whereas the general student population has a completion ratio of 52% (Lightfoot et al., 2018). Compared to students without disabilities, students with disabilities are more likely to attend a two-year community college or a vocational, technical, or business school than a four-year college (Joshi and Bouck, 2017). One of the challenges faced by students with LD/ADHD is adjusting to higher education (Likpa et al., 2020).

Most higher educational institutions worldwide, including those in Israel, switched to emergency remote learning (RL) because of the COVID-19 outbreak (Gewin, 2020). Prior to the COVID-19 outbreak, RL was perceived as a flexible and affordable means of complementing traditional higher education (Zhang et al., 2022). Zhang et al. (2022) presented a bibliometric review of over 1,000 articles on RL published since the COVID-19 outbreak, with a focus on the challenges of RL and how the situation affected universities and students. Their review refers to.

clusters of articles regarding factors such as student satisfaction, motivation, and self-efficacy. Undergraduate students without disabilities have been found to have less successful academic, emotional, social, and institutional adjustments to higher education during RL (Lipka and Sarid, 2022).

Despite the vast number of studies on RL in higher education institutions, there are only a few publications on the challenges faced by students with disabilities (Zhang et al., 2022) or their adjustment to higher education while using RL during the COVID-19 pandemic. The current study aims to fill the gap regarding how students with LD/ADHD adjusted to RL in higher education during the COVID-19 lockdown in comparison to students without LD/ADHD, as well as to compare both populations before the COVID-19 pandemic.

LD or ADHD students are often classified in research and clinical settings as one unified group of LD and/or ADHD (DuPaul et al., 2013), and ADHD is occasionally classified as a type of LD (Bizier et al., 2014). Since students with LD, ADHD, and LD + ADHD display unique differences in academic self-efficacy and perceptions of academic grades, Budd et al. (2016) suggest classifying them as separate groups both in research and clinical practice. Therefore, in addition to a general comparison of students with and without LD/ADHD, we examined how different subgroups of students with (i.e., LD, ADHD, and LD + ADHD) adjusted to higher education during RL.



Theoretical background


Students with LD

Studies have demonstrated that students with LD experience emotional and academic difficulties in academic settings, including lower self-worth (Shany et al., 2013) and a lower probability of graduating from college than their peers (Wagner et al., 2005; Advokat et al., 2011). The academic difficulties of students with LD are manifested as deficiencies in semantic fluency (Hall et al., 2017), note-taking, test readiness, listening comprehension, reading and writing skills, proper word identification, and sentence phrasing (Heiman and Precel, 2003; Skinner and Lindstrom, 2003; Heiman and Kariv, 2004; Vogel et al., 2007). Stothers and Klein (2010) discovered that students with LD have issues with processing speed, reading speed, decoding, and working memory. Callens et al. (2012) discovered that students with dyslexia were disadvantaged under time constraints and pervasively struggled with mathematical calculations. Lipka et al. (2020) compared undergraduate students with LD/ADHD to undergraduate students without LD/ADHD and discovered that the former had lower college admission grades than the latter. Students with LD who demonstrate low levels of adjustment to college have been reported to require additional counseling services and academic support (Saracoglu et al., 1989).



Students with ADHD in higher education

The estimated prevalence of higher education students diagnosed with ADHD ranges from 2 to 8% (Garnier-Dykstra et al., 2010; Fleming and McMahon, 2012). Higher education students with ADHD are highly likely to have low grades, experience academic difficulties, withdraw from classes, and drop out of school (Advokat et al., 2011; Weyandt et al., 2013). Students with ADHD are also highly likely to experience psychological difficulties (Weyandt and DuPaul, 2006) and have been reported to have low levels of self-esteem and social skills, both of which are related to college adjustment (Shaw-Zirt et al., 2005). Unlike students with LD, students with ADHD have the option of receiving medications to address their difficulties. However, students tend to use stimulant medications to make up for poor study strategies rather than to reinforce good study habits (Advokat et al., 2011).



Comorbid population with LD and ADHD

The comorbidity rate for students with LD + ADHD in the K-12 population is about 31–45% (DuPaul et al., 2013). Not much is known about this population of students in college, including their transition to college and the potential impact of their comorbidity on their functioning in higher education (DuPaul et al., 2017). However, in the younger population of students, comorbid individuals have been found to have more severe learning problems than students with only LD. Mayes et al. (2000) conducted a study on 119 children who were diagnosed with LD, ADHD, and LD + ADHD at the ages of 8–16 years and discovered that students with comorbid LD + ADHD had more severe attention problems than students with only ADHD. Based on their findings, they suggested that learning and attention problems are a continuum, making students with LD + ADHD the most severe case.

Students who have been diagnosed with ADHD are known to have a persistent pattern of inattention and/or hyperactivity/impulsivity that interferes with their functioning (American Psychiatric Association, 2013). College students who have ADHD may exhibit behaviors that interfere with their success and are related to low college GPAs; these behaviors include excessive procrastination, inadequate learning skills, and poor time management (Reaser et al., 2007; Advokat et al., 2011). Students with ADHD have been reported to be more forgetful and experience more difficulties completing assignments, sustaining attention, listening, and organizing tasks in post-secondary education than students without ADHD (Lewandowski et al., 2008). Students with ADHD have greater deficits in planning (Marzocchi et al., 2008), managing time, concentrating, selecting main ideas, and using study aids than students with only LD (Reaser et al., 2007). Budd et al. (2016) compared the achievements and academic self-efficacy of post-secondary students with LD, ADHD, and LD + ADHD and revealed that students with ADHD (with or without comorbidity) had lower grades and less course-related self-efficacy, such as time management and keeping up to date with schoolwork, than students with only LD. The authors highlighted the need to avoid the common practice of classifying students with ADHD and students with LD as one unified group, considering that students with only ADHD or LD and students with comorbidities have different profiles.



Adjustment to higher education

A key determinant of student retention and success in post-secondary education is the ability to adjust to frequently complex environments. Students who struggle with post-secondary adjustments are highly likely to drop out (Adams and Proctor, 2010).

Baker and Siryk (1984) proposed a multifaceted view of adjustment, suggesting that academic adjustment comprises functioning in four distinct domains and that the quality of an adjustment can vary between domains. The first domain is ‘academic achievements.’ This domain includes motivation for learning, compatibility of skills with academic requirements, and the ability to earn satisfactory grades. The second domain, ‘social adjustment,’ relates to involvement in the study environment, including the ability to establish social networks. The third domain, ‘personal-emotional adjustment,’ reflects psychological and physical conditions; it is indicative of self-perception and represents the ability to handle study-related challenges that can cause stress and anxiety. The fourth and final domain, ‘institutional adjustment,’ involves students’ feelings about academia in general and their goal commitments (Baker and Siryk, 1984, 1989; Gerdes and Mallinckrodt, 1994).



Adjustment to higher education among students with LD or ADHD

Upon transitioning from high school to higher education, students with disabilities face emotional challenges, such as anxiety and frustration regarding the academic requirements of the university environment, and social challenges associated with moving to a new and unknown place, such as feeling anonymous and learning alone (Hadley et al., 2003). Skinner (2004) interviewed 20 college graduates with LD to identify the variables that facilitate academic success. The main themes that emerged from the interviews were the importance of self-advocacy knowledge, the importance of accommodations and support systems, and the positive outcomes of goal setting.

Students with LD in post-secondary education face challenges that are similar to those faced by students without LD but, in addition, they face specific challenges related to their disabilities (Baker and Siryk, 1984). Undergraduate students with LD display lower levels of adjustment to college than their peers and express a substantial need for counseling services and academic support (Saracoglu et al., 1989). Studies that have compared students with disabilities to students without disabilities in terms of the four domains of academic, social, personal-emotional, and institutional adjustments have revealed that students with disabilities display poorer adjustments on the social, personal-emotional, and institutional adjustment subscales than students without disabilities (Adams and Proctor, 2010; Lipka et al., 2020). In particular, students with LD/ADHD have been reported to have lower adjustment scores and academic success rates than students without LD/ADHD (Krisher and Shechtman, 2016; Lipka et al., 2020).

The likelihood of ADHD students graduating is significantly lower than that of students without ADHD (Weyandt and DuPaul, 2006). Rabiner et al. (2008) explored adjustment to college among a large sample of students with self-reported ADHD in the US regarding personal, social, and academic aspects. They discovered that students with ADHD experience greater concerns about their academic performance and have higher depression scores than the general population.

Considering the difficulties encountered by many individuals with LD/ADHD, it is not surprising that they experience serious challenges in post-secondary education, which is a pivotal stage with life-changing effects (DuPaul et al., 2009). Students with LD/ADHD have been shown to struggle in their academic careers, achieving lower grades (Wagner et al., 2005; Jorgensen et al., 2009) and exhibiting higher academic procrastination levels (Hen and Goroshit, 2014), higher academic stress levels (Heiman, 2006), and less academic and social integration (DaDeppo, 2009) than their peers without LD/ADHD.

Students’ adjustment to post-secondary education can be related to stressful situations and life events (Solberg Nes et al., 2009). The transition to emergency RL during the COVID-19 outbreak was related to emotional outcomes, such as uncertainty about future events and anxiety (Sahu, 2020), as well as academic challenges associated with adapting to the transition from face-to-face learning to RL (Gewin, 2020). Therefore, it is instructive to examine how students who are highly likely to experience difficulties with RL adjust in comparison to their peers without LD/ADHD.



Satisfaction with life

Satisfaction with life is a subjective assessment of personal well-being that reflects how people perceive their overall happiness and the quality of various aspects of their lives. Factors that determine satisfaction with life include employment, leisure, housing and living conditions, family and social ties, religion, and beliefs (Accordino and Herbert, 2000).

Veenhoven (1996) defined satisfaction with life as the product of evaluating one’s life, whereas Bradburn (1969) presented a broader view, which states that satisfaction with life includes two independent factors, namely positive and negative and that the balance between them determines happiness. Life satisfaction is believed to be partly determined by personality factors (Diener et al., 1999), but it can also be affected by a particular life domain when an individual actively pursues and advances toward personally valued goals (Brunstein, 1993; Lent et al., 2009). This study aims to compare how life satisfaction is affected by changes in learning set-ups and student adjustment to higher education.

Attention-deficit/hyperactivity disorder symptoms and certain ADHD-related behaviors (e.g., antisocial behaviors and an inability to positively engage and socialize with others) are negatively related to satisfaction with life. People with a history of ADHD symptoms are highly likely to experience repeated failures and difficulties that can undermine their general satisfaction with life (Young and Bramham, 2008). Rosenau et al. (2019) examined multiple epidemiological, health-behavioral, and psychological factors in post-secondary students and discovered that those diagnosed with ADHD had significantly low levels of overall well-being.



The current study

Adjustment to higher education plays an important role in students’ retention rates (Tinto, 1993) and academic achievements (Brady-Amoon and Fuertes, 2011). Previous research on the population of students with LD/ADHD in face-to-face learning has shown that their adjustment to higher education is poorer than that of students without LD/ADHD (Lipka et al., 2020). Moreover, the transition to RL during the COVID-19 outbreak affected higher education students in various spheres of life (Zhang et al., 2020). Despite the significant impact of successful adjustment on educational outcomes, only a few studies have examined the aspects of adjustment among students with LD/ADHD during emergency RL in comparison to face-to-face learning and investigated the differences in adjustment between subgroups of students with disabilities (i.e., students with LD, ADHD, and LD + ADHD). Therefore, this study has three objectives. First, we aimed to compare how students from two groups: students with LD and/or ADHD and students without LD/ADHD adjusted to higher education during RL (during the COVID-19 pandemic) versus during face-to-face learning (before the COVID-19 pandemic) and their subjective well-being before COVID-19 and during COVID-19. Second, we aimed to examine how the adjustment of students from four groups: students with LD, students with ADHD, and students with LD + ADHD differed from that of students without LD/ADHD, all of whom studied during RL. Finally, we examined how students’ adjustment to RL in higher education affected their satisfaction with life.




Methods


Participants and data collection

This study involved overall 621 Hebrew-speaking undergraduate student participants from 30 universities and colleges in Israel.


Pre-COVID-19 sample

Prior to the pandemic, data was collected on a group of 291 undergraduate students as part of a larger dataset in a previous study (Lipka et al., 2020). This group provided a unique opportunity to be used as controls for comparison with undergraduate students who studied in higher education institutions in Israel during the COVID-19 outbreak. This group comprised 65 (22%) students with LD/ADHD and 226 students without LD/ADHD. In this sample, no data were collected regarding the participants’ ages.



COVID-19 sample

During COVID-19 (spring 2020) data were collected from 330 participants, including 133 (40%) with LD/ADHD and 197 students without LD/ADHD. Among these participants, 25 (7.6%) self-reported having LD only, 68 (20.6%) self-reported having ADHD, 40 (12%) self-reported having LD + ADHD, and 197 (59.7%) reported no LD/ADHD. Hundred and ninety three (58.5%) of the students (n = 330) responded to a questionnaire that was posted on social media, and 137 (41.5%) were recruited from an online panel (Panel4All). No difference was found between students with LD/ADHD and students without LD/ADHD with respect to gender, [image: image] and learning institution, [image: image] Compared to students with LD/ADHD, students without LD/ADHD had a higher percentage of third-year students ([image: image] All four groups had a mean age of 25 years (sd = 3.38), without significant differences between sub-groups. F(3,326) = 1.01, p = 0.39.

The ratio of LD/ADHD participants without LD/ADHD participants was significantly different between the COVID-19 and pre-COVID-19 samples [image: image]

Table 1 shows that the COVID-19 sample included fewer students (51%) from universities than the pre-COVID-19 sample ([image: image]). Similar male/female ratios were found between the pre-COVID-19 (74% females) and COVID-19 (75% females) samples as well as between the LD/ADHD (77% female) and without LD/ADHD (73%) groups, [image: image] The pre-COVID-19 sample included higher rate of students form third year of studies compare to COVID-19 sample, [image: image] All participants enrolled in this study after being informed about its purposes and procedures and after signing an informed consent form.



TABLE 1 Demographic characteristics of the participants.
[image: Table1]

It should be noted that since Israeli students obtain a BA degree over a period of 3 years, most of the pre-COVID participants were likely no longer BA students during COVID-19.




Procedure

Electronic questionnaires were used to collect data for over 1 month during the COVID-19 pandemic in the spring of 2020 and during the year before the first wave of the pandemic.


Pre-COVID-19 sample

The participating academic institutions sent questionnaires to their students before the first wave of the pandemic. Social media posts were also used to invite interested students with LD, ADHD, or LD + ADHD to contact the research assistants. Students who were interested in participating were asked to provide a recent certification of diagnosis and to indicate the type of LD or ADHD they had.

Several institutions distributed the questionnaires through centers for students with disabilities. Electronic copies were sent to students with LD/ADHD at most higher learning institutions in Israel to capture a representative sample of students in the country. All students who expressed interest in participating were contacted via phone or email and informed about the research objectives, their importance, and the procedure. In addition, each participant’s LD/ADHD diagnosis (where relevant) and the institution of the study were confirmed by phone.

After providing verbal consent, the participants signed informed consent forms that confirmed their agreement to participate in this study and complete the online questionnaire. The questionnaire took approximately 40 min to complete. The students returned the questionnaires to the researcher via email and were offered $20 for their efforts.



COVID-19 sample

A portion of the sample (Table 1) was recruited through social media using a sampling and verification procedure similar to that of the pre-COVID-19 sample. The other portion of the sample was recruited through Panel4all. All underwent the same verification and consent procedures as the pre-COVID-19 sample. Each participant’s LD/ADHD diagnosis and the institution of the study were confirmed by phone. Data collection for students without LD/ADHD lasted a week. An extra 3 weeks were required to gather a sufficient number of participants with LD/ADHD.

The study was approved by the ethics committees of the University of Haifa, Faculty of Education, and Western Galilee College, in Israel.




Instruments


Background and demographic questionnaire

The questionnaire included demographic information regarding gender, year of study, the institution of study, and self-report on the diagnosis of disability.



Student adaptation to college questionnaire

The original Student Adaptation to College Questionnaire (SACQ; Baker and Siryk, 1989) is a 67-item self-report questionnaire. It was developed in English and translated into Hebrew by Khalili (2006) using the standard back-translation method. The participants responded to each questionnaire item on a Likert scale ranging from 1 (does not apply to me at all) to 9 (applies to me very much), with relatively high scores representing enhanced adjustment. An abbreviated Hebrew version of the original SACQ (Baker and Siryk, 1989) had been developed earlier, with content adapted to the reality of Israeli university and college students (Lipka et al., 2020). To adapt the questionnaire to the COVID-19 pandemic and lockdown, we omitted items irrelevant to remote learning, such as meeting with other students. The adapted questionnaire consisted of four subscales: academic adjustment, which included 22 items addressing adaptation to academic challenges in the learning environment (e.g., ‘I find academic studies difficult’) and had a high internal consistency of Cronbach’s alpha = 0.87; personal-emotional adjustment, which included 10 items addressing general psychological distress (e.g., ‘I have been feeling tense or nervous lately’) and had a Cronbach’s alpha of 0.86; social adjustment, which included 7 items addressing the ability to cope with social interactions (e.g., ‘I am meeting as many people and making as many friends as I would like to in college’) and had a Cronbach’s alpha of.69; and institutional adjustment, which included 5 items addressing commitment to academic goals (e.g., ‘I am happy with my decision to attend this college’) and had a Cronbach’s alpha of.73. The institutional adjustment subscale also included items addressing the student’s intention to leave the academic institution or drop out (e.g., ‘Recently, I have been thinking a lot about quitting university/college’).




Satisfaction with life scale

This scale (Diener et al., 1985, translated by Shrira and Shmotkin, 2008) is a widely used five-item index designed to measure global cognitive judgments regarding life satisfaction (well-being), which is associated with positive life outcomes (Lyubomirsky et al., 2005). The scale includes items such as ‘So far, I have achieved the important things I want in life’. Participants indicate the extent to which they agree or disagree with each of the five items using a scale ranging from 1 (strongly disagree) to 7 (strongly agree). The reliability of the translated questionnaire was.82. In this study, the internal reliability of the entire questionnaire was.85.



Data analysis

The differences between students with LD/ADHD and students without LD/ADHD and the differences between the pre-COVID-19 sample and the COVID-19 LD/ADHD sample were evaluated using a two-way multivariate analysis of variance (MANOVA). The four adjustment types and satisfaction with life served as dependent variables.

A one-way MANOVA was conducted to examine the differences in adjustment and satisfaction with life between the four groups of students (i.e., students with LD, ADHD, LD + ADHD, and without LD/ADHD). The analysis was followed by post hoc testing (Tukey) for pairwise comparisons between the groups. Hierarchical linear regression was conducted to examine how LD and ADHD status, demographic characteristics, and adjustment subscales contributed to predicting satisfaction with life. Additionally, we used PROCESS Macro for SPSS (Hayes, 2009) to conduct a mediation analysis using satisfaction with life as the dependent variable, adjustment to higher education as the mediator, and ADHD as the independent variable. The bootstrap method was used in the analysis to validate the mediation effect. The analyses were conducted using SPSS for Windows version 29.




Results


Differences between students with LD/ADHD and without LD/ADHD assessed before COVID-19 and during COVID-19

The comparison between two groups of students: students with LD/ADHD and students without LD/ADHD during RL and face-to-face learning revealed that both groups of students demonstrated lower adjustment to higher education during RL than during face-to-face learning in the total score of adjustment, F(1,617) = 29.64, p < 0.001, ηp2 = 0.05 and observed statistical power value of 1, and subscales of adjustment, multivariate Wilk’s F(5,613) = 4.61, p < .001, ηp2 = .04 and observed power of.97; (see Table 2 for means and univariate F values). The univariate comparisons revealed a decrease in total adjustment and its subscales and in satisfaction with life.



TABLE 2 Means, standard deviations, and univariate F-values for the groups’ adjustment to higher education and satisfaction with life of pre COVID-19 sample (face-to-face learning) and COVID-19 sample (RL).
[image: Table2]

Additionally, students with LD/ADHD from both samples (i.e., RL and face-to-face learning) had lower adjustment scores than students without LD/ADHD in total adjustment, F(1,617) = 66.40, p < .001, η2 = .10 and observed statistical power value of 1, and the subscales of adjustment, multivariate Wilk’s F(5,613) = 18.60, p < .001, η2 = .13 with observed statistical power value of 1. This result, when observed with no significant interaction effect of the group (students with LD/ADHD vs. students without LD/ADHD) and type of learning (during COVID-19 - RL, vs. pre-COVID-19 - face-to-face learning), revealed that all the students reported on decreased adjustment scores during COVID-19 (RL), whether or not they had an LD: Wilks’s F(5,613) = .84 and p = .52 for the interaction effect.

The second aim of the study was to examine the adjustment of four subgroups (i.e., students with LD, ADHD, LD + ADHD, and no LD/ADHD) according to their disabilities during COVID-19 (RL). The analysis was conducted for only the 330 students since we only had self-reports on the types of disabilities of the students who were learning remotely. The multivariate analysis revealed significant differences between the four groups of students with disabilities, in total adjustment score, F(3,327) = 17.14, p < .001, and ηp2 = .14, and in its subscales, Wilk’s F(15,889) = 5.83, p < .001, and ηp2 = .08 (see Table 3 for means and SDs and Figure 1).



TABLE 3 Means, standard deviations, and univariate F-values for adjustment to higher education and satisfaction with life by group (COVID-19 sample, RL).
[image: Table3]

[image: Figure 1]

FIGURE 1
 A boxplot of adjustment to higher education among COVID-19 sample (RL) and satisfaction with life of the groups (n = 330). Mean score in the y axis.**p < 0.01.


Post hoc (Tukey) comparisons showed that students with ADHD or LD + ADHD scored lower on total adjustment than students without LD/ADHD, and students with LD + ADHD scored on total adjustment lower than students with only LD. The univariate and post hoc (Tukey) analyses showed that both groups of students with ADHD (i.e., students with ADHD and LD + ADHD) had lower academic and emotional adjustment scores than students without LD/ADHD. Students with ADHD and LD + ADHD also had lower emotional adjustment scores than students with LD and students without LD/ADHD. In addition, students with LD + ADHD were found to have lower institutional adjustment scores than all the other groups. Students with LD + ADHD also demonstrated lower satisfaction with life than students with LD and students without LD/ADHD.

Our third aim was to examine the unique contribution of adjustment to higher education to the explained variance of satisfaction with life during COVID-19 (RL). Table 4 presents the results. A hierarchical linear regression model was developed in two steps. In the first step demographic characteristics (i.e., gender, year of study in the college/university, age, and LD or ADHD as dummy variables) were included to control their possible covariate effect. In the second step, four adjustment subscales were entered into the model. The intercorrelations between the adjustment subscales varied from r = 0.46 to r = 0.64, and none of the VIF values reached 10, demonstrating that the multicollinearity assumption was not violated (Myers and Myers, 1990).



TABLE 4 Hierarchical regression analysis for predicting satisfaction with life using adjustment and demographic characteristics as predictors (COVID-19 sample, RL).
[image: Table4]

The results revealed a significant predictive model accounting for 39% of the variance of satisfaction with life. The first step of the model revealed that students with ADHD exhibited relatively low satisfaction with life and that students who were studying at a college rather than a university had relatively high satisfaction with life. These two variables accounted for 10% of the explained variance of satisfaction with life. Regarding adjustment to higher education, the social, emotional, and institutional adjustment scores increased the explained variance of satisfaction with life by 20%. In the second step, ADHD and type of learning institute were insignificant, probably due to covariability with the adjustment scales. Therefore, an additional mediation model was run (Hayes, 2009). It should be noted that based on the regression analysis that revealed a non-significant effect of the academic adjustment on satisfaction with life, the mediation model was conducted with the three significant adjustment subscales (i.e., emotional, social, and institutional). As each of the three subscales of adjustment had a significant contribution to the prediction of satisfaction with life, they were each included separately as mediators in mediation analysis.



Mediation analysis

The obtained results revealed that having ADHD has an indirect effect on satisfaction with life. Students with ADHD reported having poor adjustments to higher education, and students who struggled to adjust were less satisfied with life. The three adjustment mediators had significant indirect effects.

The results are presented in Figure 2 and Table 5.

[image: Figure 2]

FIGURE 2
 Mediation model for adjustment to higher education as a mediating factor in the relationship between ADHD and undergraduate students’ satisfaction with life.




TABLE 5 Mediation analysis results for predicting satisfaction with life by ADHD and adjustment to higher education (COVID-19 sample, RL).
[image: Table5]




Discussion

The transition of higher education institutions to RL during the COVID-19 pandemic compelled students with LD/ADHD to adjust to an unfamiliar situation in the academic environment. This study aimed to examine the adjustment of students with LD/ADHD in light of RL. Specifically, we compared students with LD/ADHD to students without LD/ADHD in terms of multifaceted adjustment to higher education and well-being and its predictors during RL in the COVID-19 pandemic era, based on the assumption that RL is expected to continue in the post-pandemic era (Dwivedi et al., 2020; Conrad et al., 2022).

Overall, students assessed during the COVID-19 outbreak reported lower scores on overall adjustment and all adjustment measures than those assessed before the pandemic. This finding probably reflects rapid and significant changes in all aspects of undergraduate life during the pandemic which was an emergency time, and it aligns with previous findings that have been observed in the general population of students (Lipka and Sarid, 2022). Changes in the instruction method may have directly affected the self-reported academic adjustment scores, but the self-reported social and emotional adjustment scores were relatively low during the pandemic, presumably due to the prolonged absence of campus life. The decrease of self-reported adjustment may be attributed to the sudden change in the learning environment, academic requirements, and challenges such as distractions, reduced focus, increased workload, and technological difficulties that all students face during RL (Goegan et al., 2022; Lipka and Sarid, 2022). In addition to the high levels of stress and anxiety that were documented in the research during the pandemic (Lipka and Sarid, 2022; Zhang et al., 2020), the change in the learning environment may affect other aspects of students’ lives, such as the academic, emotional, social, and institutional aspects.

Satisfaction with life is defined as a measure of well-being, and it is sensitive to life events (Kobau et al., 2010). The reported decrease in this measure may also indicate that COVID-19 was viewed as a major life event with substantial effects on the overall quality of life. Gonzalez et al. (2020) recently examined anxiety among young adults in Spain and revealed their emotional response to COVID-19. They discovered that anxiety levels were higher during the pandemic than before it.

Furthermore, the study addresses the differences in adjustment and satisfaction with life between students with LD/ADHD and students without LD/ADHD before and during the COVID-19 outbreak. Since post-secondary students with LD/ADHD are at an increased risk of facing difficulties, we expected that students with LD/ADHD would report experiencing lower adjustment and satisfaction with life than their peers without LD/ADHD. This hypothesis was confirmed by all the adjustment measures (academic, social, emotional, and institutional) and satisfaction with life in both the pre-COVID-19 and COVID-19 samples. The differences between the groups are consistent with previous findings on the academic and psychosocial states of undergraduates with LD/ADHD (DuPaul et al., 2017) and a recent finding on students with and without LD/ADHD before the pandemic (Lipka et al., 2020). Since adjustment appears to affect higher education outcomes, including achievements and attrition (Weyandt and DuPaul, 2006), students with LD/ADHD are highly likely to drop out, making the challenge of adjustment more salient for them than for other students. The findings of this study are supported by a recent finding on students with and without dyslexia in Poland (Zawadka et al., 2021). This recent finding revealed that students with reading difficulties failed exams more frequently at university, had lower academic achievements, experienced higher stress levels, and believed that more work was expected of them in RL than students without LD/ADHD. The difficulties that students with LD encounter in RL necessitate the provision of additional academic and emotional support during the transition to RL.

A recent study on the self-regulation learning of K-12 students highlighted the role of instructors as co-regulators in face-to-face learning and discovered that this support decreased under RL conditions (Carter et al., 2020). The authors described strategies that have emerged from previous research on self-regulation learning in online K-12 environments, including (a) asking students to consider how they learn online, (b) providing pacing support, (c) monitoring engagement with instructional materials, and (d) supporting families. Such strategies are likely to be beneficial in post-secondary institutions, possibly through self-regulation workshops for both students and instructors.

Our second goal was to examine the differences in the total adjustment score and adjustment subscores, and satisfaction with life between the three groups of students with LD, ADHD, and LD + ADHD, and students without LD/ADHD. In terms of adjustment to higher education, students with ADHD or comorbid LD + ADHD obtained relatively low total adjustment and in academic, emotional, and social adjustment scores on the SACQ. These findings are also supported by previous findings that revealed that freshman students with ADHD have greater academic concerns and more depressive symptoms in their transition to college than students without LD/ADHD (Rabiner et al. (2008)). A study that assessed the adjustment of students with self-reported ADHD (with or without LD) also indicated that they had lower adjustment scores than students without LD/ADHD (Shaw-Zirt et al., 2005). Therefore, the current results are consistent with previous reports stating that ADHD is associated with a low grade-point average, increased academic difficulties, and ineffective study skills (Advokat et al., 2011; Weyandt and DuPaul, 2013; DuPaul et al., 2017). Our results also support Tinto’s (1975) model and the proposition that student trajectories and academic persistence are shaped by high school and college experiences (Tinto, 2010). Students with LD/ADHD are likely to experience academic difficulties during their earlier school years, which might influence their academic adjustment during post-secondary education. These results indicate that students with ADHD, whether comorbid or without LD, function below normative adjustment in college/university regardless of whether face-to-face learning or RL is used, making them highly likely to drop out of school or experience academic failure.

Adjustment to higher education was identified as a mediating factor in the relationship between ADHD and satisfaction with life. Students who reported having ADHD experienced poor emotional and social adjustments to college/university. Previous research revealed that ADHD in adulthood may be related to mental disorders, such as depression and anxiety, and problems in one’s vocational life, such as unemployment or dropping out of school (Hennig et al., 2017). Therefore, it is not surprising that individuals with ADHD are less satisfied with their lives. The mediating effect of a multifaceted adjustment to higher education demonstrates that satisfaction with life is mediated by various aspects of students’ academic lives. The poor adjustment of ADHD students to higher education may be a reflection of some core ADHD symptoms and related problems, such as lack of emotional control, antisocial behavior, and failure to positively engage and socialize with others (Young and Gudjonsson, 2008). Consequently, this poorer adjustment is related to a low evaluation of the student’s personal quality of life. Some of the emotional and social problems that people with ADHD may face in ordinary times intensified during the emergence of RL. However, by understanding the relationship between ADHD, adjustment, and satisfaction with life, higher education institutions may implement preventive measures that will improve the adjustment of students with ADHD, which will consequently improve their satisfaction with life.


Limitations

This study compared how students with LD/ADHD and students without LD/ADHD adjusted to higher education and were satisfied with life during RL and face-to-face learning. In this study, we did not ask the student to report the specific subtype of LD, as it was beyond the scope of the study. However, a further study that will inquire about the adjustment of various profiles of LD’ may put light on this topic.

In both phases of this study, we measured LD/ADHD based on students’ self-reports because we had no means of verifying the accuracy of this information. Although the students were asked to report if they had been diagnosed, some of them may have been misdiagnosed. Due to the fact that this study was based on self-reports, some students may have had difficulties disclosing their LD/ADHD diagnoses. Additionally, the adjustment measures used in this study were based on self-report questionnaires, which reflected the respondents’ subjective experiences. A subsequent study would supplement the subjective measures used here with objective adjustment measures, such as academic achievement.



Implications for practice and research

The transition to RL during the COVID-19 pandemic created a unique situation that compelled students to cope with various types of stress (emotional, health, financial, and social) during a rapid shift in instructional methods. The findings of this study have several implications for practitioners working with undergraduate students with LD/ADHD. First, special attention should be paid to this population, which appears to be even more vulnerable to pandemic-related changes than their peers without LD/ADHD and is therefore more likely to require academic, social, and emotional support. Second, students with LD/ADHD should be encouraged to work on their self-regulation skills and concentration capacity to improve the effectiveness of RL.

In this study, students with ADHD were found to have more adjustment difficulties than other students. Therefore, their challenges should be considered by providing suitable support services at colleges or universities that can enhance the emotional, social, and institutional aspects of adjustment in addition to their academic challenges.

Higher education institutions will probably normalize partial or full RL in the post-pandemic era. Therefore, these institutions should be aware of the challenges that RL may pose to vulnerable populations, such as students with LD or ADHD, and provide them with workshops and the required support.




Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving human participants were reviewed and approved by the ethics committee of the university of Haifa, Department of Learning Disabilities, and the ethics committee of the Western Galilee College. The patients/participants provided their written informed consent to participate in this study.



Author contributions

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



Funding

This study was sponsored by a grant from the Israeli National Insurance Institute and from the Edmond J. Safra Brain Research Center for the Study of Learning Disabilities, Haifa University, Haifa, Israel.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Accordino, M. P., and Herbert, J. T. (2000). Treatment outcome of four rehabilitation interventions for persons with serious mental illness. J. Ment. Health Couns. 22, 268–282.

 Adams, K. S., and Proctor, B. E. (2010). Adaptation to college for students with and without disabilities: group differences and predictors. J. Postsecond. Educ. Disabil. 22, 166–184. Available at: https://eric.ed.gov/?id=EJ906691

 Advokat, C., Lane, S. M., and Luo, C. (2011). College students with and without ADHD: comparison of self-report of medication usage, study habits, and academic achievement. J. Atten. Disord. 15, 656–666. doi: 10.1177/1087054710371168

 American Psychiatric Association (2013). Diagnostic and statistical manual of mental disorders (DSM-5®) American Psychiatric Association Publishing.

 Baker, R. W., and Siryk, B. (1984). Measuring adjustment to college. J. Couns. Psychol. 31, 179–189. doi: 10.1037/0022-0167.31.2.179

 Baker, R. W., and Siryk, B. (1989). Student adaptation to college questionnaire: Manual. Western Psychol. Serv. doi: 10.1037/t06525-000

 Bizier, C., Till, M., and Nicholls, G. (2014). Learning disabilities among Canadians aged 15 years and older, 2012. Statistics Canada. Available at: https://policycommons.net/artifacts/1195786/learning-disabilities-among-canadians-aged-15-years-and-older-2012/1748910/on25Jan2023

 Bradburn, N. M. (1969). The structure of psychological well-being. London: Aldine Publishing Company. Available at: https://www.norc.org/PDFs/publications/

 Brady-Amoon, P., and Fuertes, J. N. (2011). Self-efficacy, self-rated abilities, adjustment, and academic performance. J. Couns. Dev. 89, 431–438. doi: 10.1002/j.1556-6676.2011.tb02840.x

 Brunstein, J. C. (1993). Personal goals and subjective well-being: a longitudinal study. J. Pers. Soc. Psychol. 65, 1061–1070. doi: 10.1037/0022-3514.65.5.1061

 Budd, J., Fichten, C. S., Jorgensen, M., Havel, A., and Flanagan, T. (2016). Postsecondary students with specific learning disabilities and with attention deficit hyperactivity disorder should not be considered as a unified group for research or practice. J. Educ. Train. Stud. 4, 206–216. http://dx.doi.org/10.11114/jets.v4i4.1255

 Callens, M., Tops, W., and Brysbaert, M. (2012). Cognitive profile of students who enter higher education with an indication of dyslexia. PLoS One 7:e38081. doi: 10.1371/journal.pone.0038081 

 Carter, R. A. Jr., Rice, M., Yang, S., and Jackson, H. A. (2020). Self-regulated learning in online learning environments: strategies for remote learning. Inform. Learn. Sci. 121, 321–329. doi: 10.1108/ILS-04-2020-0114

 Conrad, C., Deng, Q., Caron, I., Shkurska, O., Skerrett, P., and Sundararajan, B. (2022). How student perceptions about online learning difficulty influenced their satisfaction during Canada's COVID-19 response. Br. J. Educ. Technol. 53, 534–557. doi: 10.1111/bjet.13206 

 Cortiella, C., and Horowitz, S. H. (2014). The state of learning disabilities: facts, trends and emerging issues. New York: National Center for Learning Disabilities, 25, 2–45.

 DaDeppo, L. M. (2009). Integration factors related to the academic success and intent of persistence of college students with learning disabilities. Learn. Disabil. Res. Pract. 24, 122–131. doi: 10.1111/j.1540-5826.2009.00286.x

 Diener, E. D., Emmons, R. A., Larsen, R. J., and Griffin, S. (1985). The satisfaction with life scale. J. Pers. Assess. 49, 71–75. doi: 10.1207/s15327752jpa4901_13

 Diener, E., Suh, E. M., Lucas, R. E., and Smith, H. L. (1999). Subjective well-being: three decades of progress. Psychol. Bull. 125, 276–302. doi: 10.1037/0033-2909.125.2.276

 DuPaul, G. J., Gormley, M. J., and Laracy, S. D. (2013). Comorbidity of LD and ADHD/LD: implications of DSM-5 for assessment and treatment. J. Learn. Disabil. 46, 43–51. doi: 10.1177/0022219412464351

 DuPaul, G. J., Pinho, T. D., Pollack, B. L., Gormley, M. J., and Laracy, S. D. (2017). First-year college students with ADHD and/or LD: differences in engagement, positive core self-evaluation, school preparation, and college expectations. J. Learn. Disabil. 50, 238–251. doi: 10.1177/0022219415617164

 DuPaul, G. J., Weyandt, L. L., O’Dell, S. M., and Varejao, M. (2009). College students with ADHD: current status and future directions. J. Atten. Disord. 13, 234–250. doi: 10.1177/1087054709340650

 Dwivedi, Y. K., Hughes, D. L., Coombs, C., Constantiou, I., Duan, Y., Edwards, J. S., et al. (2020). Impact of COVID-19 pandemic on information management research and practice: transforming education, work and life. Int. J. Inf. Manag. 55:102211. doi: 10.1016/j.ijinfomgt.2020.102211

 Fleming, A. P., and McMahon, R. J. (2012). Developmental context and treatment principles for ADHD among college students. Clin. Child. Fam. Psychol. Rev. 15, 303–329. doi: 10.1007/s10567-012-0121-z 

 Garnier-Dykstra, L. M., Pinchevsky, G. M., Caldeira, K. M., Vincent, K. B., and Arria, A. M. (2010). Self-reported adult attention-deficit/hyperactivity disorder symptoms among college students. J. Am. Coll. Heal. 59, 133–136. doi: 10.1080/07448481.2010.483718 

 Gerdes, H., and Mallinckrodt, B. (1994). Emotional, social, and academic adjustment of college students: a longitudinal study of retention. J. Couns. Dev. 72, 281–288. doi: 10.1002/j.1556-6676.1994.tb00935.x

 Gewin, V. (2020). Five tips for moving teaching online as COVID-19 takes hold. Nature 580, 295–296. doi: 10.1038/d41586-020-00896-7 

 Goegan, L. D., Le, L., and Daniels, L. M. (2022). Online learning is a rollercoaster: postsecondary students with learning disabilities navigate the COVID-19 pandemic. Learn. Disabil. Q. 07319487221090912:073194872210909. doi: 10.1177/07319487221090912

 Gonzalez, T., de la Rubia, M. A., Hincz, K. P., Comas-Lopez, M., Subirats, L., Fort, S., et al. (2020). Influence of COVID-19 confinement on students’ performance in higher education. PLoS One 15:e0239490. doi: 10.1371/journal.pone 

 Hadley, W. M., Twale, D. J., and Evans, J. (2003). First-year students with specific learning disabilities: transition adjustment to academic expectations. J. College Orient., Transit. Retent. 11, 35–46. Available at: https://pubs.lib.umn.edu/index.php/jcotr/article/download/2583/1991

 Hall, J., McGregor, K. K., and Oleson, J. (2017). Weaknesses in lexical-semantic knowledge among college students with specific learning disabilities: evidence from a semantic fluency task. J. Speech Lang. Hear. Res. 60, 640–653. doi: 10.1044/2016_JSLHR-L-15-0440 

 Hayes, A. F. (2009). Beyond baron and Kenny: statistical mediation analysis in the new millennium. Commun. Monogr. 76, 408–420. doi: 10.1080/03637750903310360

 Heiman, T. (2006). Social support network, stress, sense of coherence and academic success of university students with learning disabilities. Soc. Psychol. Educ. 9, 461–478. doi: 10.1007/s11218-006-9007-6

 Heiman, T., and Kariv, D. (2004). Manifestations of learning disabilities in university students: implications for coping and adjustment. Education 125, 313–324. Available at: https://web.p.ebscohost.com/ehost/pdfviewer/pdfviewer?vid=0&sid=aae51fa7-0d41-4b24-b64d-617e4c776d6b%40redis

 Heiman, T., and Precel, K. (2003). Students with learning disabilities in higher education: academic strategies profile. J. Learn. Disabil. 36, 248–258. doi: 10.1177/002221940303600304

 Hen, M., and Goroshit, M. (2014). Academic procrastination, emotional intelligence, academic self-efficacy, and GPA: a comparison between students with and without learning disabilities. J. Learn. Disabil. 47, 116–124. doi: 10.1177/0022219412439325 

 Hennig, T., Koglin, U., Schmidt, S., Petermann, F., and Brähler, E. (2017). Attention-deficit/hyperactivity disorder symptoms and life satisfaction in a representative adolescent and adult sample. J. Nerv. Ment. Dis. 205, 720–724. doi: 10.1097/NMD.0000000000000700 

 Jorgensen, S., Ferraro, V., Fichten, C., and Havel, A. (2009). Predicting college retention and dropout: Sex and disability. Online submission. Available at: https://eric.ed.gov/?id=ED505873

 Joshi, G. S., and Bouck, E. C. (2017). Examining postsecondary education predictors and participation for students with learning disabilities. J. Learn. Disabil. 50, 3–13. doi: 10.1177/0022219415572894 

 Khalili, L. (2006). The relationships between differentiation, collectivism and adjustment to university life among Arab students. Unpublished master’s thesis. University of Haifa.

 Kobau, R., Sniezek, J., Zack, M. M., Lucas, R. E., and Burns, A. (2010). Well-being assessment: an evaluation of well-being scales for public health and population estimates of well-being among US adults. Appl. Psychol. Health Well Being 2, 272–297. doi: 10.1111/j.1758-0854.2010.01035.x

 Krisher, H., and Shechtman, Z. (2016). Factors in the adjustment and academic achievement of college students with learning disabilities in Israel. Int. Res. Higher Educ. 1, 125–135. doi: 10.5430/irhe.v1n1p125

 Lent, R. W., do Céu Taveira, M., Sheu, H. B., and Singley, D. (2009). Social cognitive predictors of academic adjustment and life satisfaction in Portuguese college students: a longitudinal analysis. J. Vocat. Behav. 74, 190–198. doi: 10.1016/j.jvb.2008.12.006

 Lewandowski, L. J., Lovett, B. J., Codding, R. S., and Gordon, M. (2008). Symptoms of ADHD and academic concerns in college students with and without ADHD diagnoses. J. Atten. Disord. 12, 156–161. doi: 10.1177/1087054707310882 

 Lightfoot, A., Janemi, R., and Rudman, D. L. (2018). Perspectives of north American postsecondary students with learning disabilities: a scoping review. J. Postsecond. Educ. Disabil. 31, 57–74. Available at: https://web.p.ebscohost.com/ehost/pdfviewer/pdfviewer?vid=0&sid=106d98b0-be08-4cf4-a2d7-cb5cc87b0711%40redis

 Lipka, O., Sarid, M., Aharoni Zorach, I., Bufman, A., Hagag, A. A., and Peretz, H. (2020). Adjustment to higher education: a comparison of students with and without disabilities. Front. Psychol. 11:923. doi: 10.3389/fpsyg.2020.00923 

 Lipka,., and Sarid, M. (2022). Adjustment of Israeli undergraduate students to emergency remote learning during COVID-19: a mixed methods examination. Int. J. Inclusive Educ. 1:20.

 Lyubomirsky, S., King, L., and Diener, E. (2005). The benefits of frequent positive affect: does happiness Lead to success? Psychol. Bull. 131, 803–855. doi: 10.1037/0033-2909.131.6.803 

 Marzocchi, G. M., Oosterlaan, J., Zuddas, A., Cavolina, P., Geurts, H., Redigolo, D., et al. (2008). Contrasting deficits on executive functions between ADHD and reading-disabled children. J. Child Psychol. Psychiatry 49, 543–552. doi: 10.1111/j.1469-7610.2007.01859.x 

 Mayes, S. D., Calhoun, S. L., and Crowell, E. W. (2000). Learning disabilities and ADHD: overlapping spectrum disorders. J. Learn. Disabil. 33, 417–424. doi: 10.1177/002221940003300502

 Myers, R. H., and Myers, R. H. (1990). Classical and modern regression with applications, vol. 2. US: Duxbury Press, 488.

 Newman, L., Wagner, M., Huang, T., Shaver, D., Knokey, A. M., Yu, J., et al. (2011). Secondary school programs and performance of students with disabilities: A special topic report of findings from the national longitudinal transition study-2 (NLTS2). (NCSER 2012-3000). National Center for Special Education Research.

 Rabiner, D. L., Anastopoulos, A. D., Costello, J., Hoyle, R. H., and Swartzwelder, H. S. (2008). Adjustment to college in students with ADHD. J. Atten. Disord. 11, 689–699. doi: 10.1177/1087054707305106

 Reaser, A., Prevatt, F., Petscher, Y., and Proctor, B. (2007). The learning and study strategies of college students with ADHD. Psychol. Sch. 44, 627–638. doi: 10.1002/pits.20252

 Rosenau, P., Prichard, J. R., and Berg, S. (2019). 180. Principle component analysis of a national sample of undergraduate post-secondary students with ADHD reveals significant well-being and quality of life concerns unaddressed by current treatment. J. Adolesc. Health 64:S92. doi: 10.1007/s00787-006-1007-8

 Sachs, D., and Schreuer, N. (2011). Inclusion of students with disabilities in higher education: performance and participation in student’s experiences. Disabil. Stud. Q. 31. doi: 10.18061/dsq.v31i2.1593

 Sahu, P. (2020). Closure of universities due to coronavirus disease 2019 (COVID-19): impact on education and mental health of students and academic staff. Cureus 12:e7541. doi: 10.7759/cureus.7541 

 Saracoglu, B., Minden, H., and Wilchesky, M. (1989). The adjustment of students with learning disabilities to university and its relationship to self-esteem and self-efficacy. J. Learn. Disabil. 22, 590–592. doi: 10.1177/002221948902200913 

 Shany, M., Wiener, J., and Assido, M. (2013). Friendship predictors of global self-worth and domain-specific self-concepts in university students with and without learning disability. J. Learn. Disabil. 46, 444–452. doi: 10.1177/0022219412436977 

 Shaw-Zirt, B., Popali-Lehane, L., Chaplin, W., and Bergman, A. (2005). Adjustment, social skills, and self-esteem in college students with symptoms of ADHD. J. Atten. Disord. 8, 109–120. doi: 10.1177/1087054705277775 

 Shrira, A., and Shmotkin, D. (2008). Can the past keep life pleasant even for old-old trauma survivors? Aging Ment. Health 12, 807–819. doi: 10.1080/13607860802428018 

 Skinner, M. E. (2004). College students with learning disabilities speak out: what it takes to be successful in postsecondary education. J. Postsecond. Educ. Disabil. 17, 91–104.

 Skinner, M. E., and Lindstrom, B. D. (2003). Bridging the gap between high school and college: strategies for the successful transition of students with learning disabilities. Prevent. School Failure 47, 132–137. doi: 10.1080/10459880309604441

 Solberg Nes, L., Evans, D. R., and Segerstrom, S. C. (2009). Optimism and college retention: mediation by motivation, performance, and adjustment. J. Appl. Soc. Psychol. 39, 1887–1912. doi: 10.1111/j.1559-1816.2009.00508.x

 Stothers, M., and Klein, P. D. (2010). Perceptual organization, phonological awareness, and reading comprehension in adults with and without learning disabilities. Ann. Dyslexia 60, 209–237. doi: 10.1007/s11881-010-0042-9 

 Tinto, V. (1975). Dropout from higher education: a theoretical synthesis of recent research. Rev. Educ. Res. 45, 89–125. doi: 10.3102/00346543045001089

 Tinto, V. (1993). Leaving college: Rethinking the causes and cures of student attrition (2nd ed.). The University of Chicago Press.

 Tinto, V. (2010). From theory to action: exploring the institutional conditions for student retention. In Higher Education: Handbook of Theory and Research, Springer: Netherlands 25, 51–89.

 Veenhoven, R. (1996). Developments in satisfaction-research. Soc. Indic. Res. 37, 1–46. doi: 10.1007/BF00300268

 Vogel, G., Fresko, B., and Wertheim, C. (2007). Peer tutoring for college students with learning disabilities: perceptions of tutors and tutees. J. Learn. Disabil. 40, 485–493. doi: 10.1177/00222194070400060101 

 Wagner, M., Newman, L., Cameto, R., Garza, N., and Levine, P. (2005). “After high school: a first look at the postschool experiences of youth with disabilities” in A report from the National Longitudinal Transition Study-2 (NLTS-2) ( SRI International)

 Weyandt, L. L., and DuPaul, G. (2006). ADHD in college students. J. Atten. Disord. 10, 9–19. doi: 10.1177/1087054705286061

 Weyandt, L. L., and DuPaul, G. J. (2013). College students with ADHD: Current issues and future directions. 24–11, New York, NY: Springer.

 Young, S., and Gudjonsson, G. H. (2008). Growing out of ADHD: the relationship between functioning and symptoms. J. Atten. Disord. 12, 162–169. doi: 10.1177/1087054707299598

 Young, S., Bramham, J., Gray, K., and Rose, E. (2008). The experience of receiving a diagnosis and treatment of ADHD in adulthood: a qualitative study of clinically referred patients using interpretative phenomenological analysis. J. Atten. Disord. 11, 503–493.

 Zawadka, J., Miękisz, A., Nowakowska, I., Plewko, J., Kochańska, M., and Haman, E. (2021). Remote learning among students with and without reading difficulties during the initial stages of the COVID-19 pandemic. Educ. Inf. Technol. 26, 6973–6994. doi: 10.1007/s10639-021-10559-3 

 Zhang, L., Carter, R. A. Jr., Qian, X., Yang, S., Rujimora, J., and Wen, S. (2022). Academia’s responses to crisis: a bibliometric analysis of literature on online learning in higher education during COVID-19. Br. J. Educ. Technol. 53, 620–646. doi: 10.1111/bjet.13191 

 Zhang, H., Nurius, P., Sefidgar, Y., Morris, M., Balasubramanian, S., Brown, J., et al. (2020). How does COVID-19 impact students with disabilities/health concerns? arXiv :2005.05438. doi: 10.48550/arXiv.2005.05438



OPS/images/fpsyg-14-1172771-t004.jpg
First step Second step

ADHD -0.26 <0.001 ~0.04 039
D ~0.06 03 001 078
Age -1 0.06 ~0.04 0.40
First year -0.02 073 0.08 014
Secondyear ~0.02 072 0.06 023
Gender (Female coded as 1) ~0.04 0.46 ~0.01 085

Type of learning institute (University

coded as 1) ~0.14 0012 ~0.06 023
Academic adjustment -0.03 0.68
Emotional adjustment 043 <0.001
Social adjustment 024 <0.001
Institutional adjustment 012 0,039
Rsq (cumulative) RO 39%5

#%p < 001; the variables ADHD, LD, gender, first year, second year, and type of learning institute are coded as 0/1 dummy variables.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Students with learning disabilities/attention-deficit/hyperactivity disorder in higher education dealing with remote learning: lessons learned from COVID-19 era



		Introduction



		Theoretical background



		Students with LD



		Students with ADHD in higher education



		Comorbid population with LD and ADHD



		Adjustment to higher education



		Adjustment to higher education among students with LD or ADHD



		Satisfaction with life



		The current study









		Methods



		Participants and data collection



		Pre-COVID-19 sample



		COVID-19 sample









		Procedure



		Pre-COVID-19 sample



		COVID-19 sample









		Instruments



		Background and demographic questionnaire



		Student adaptation to college questionnaire









		Satisfaction with life scale



		Data analysis









		Results



		Differences between students with LD/ADHD and without LD/ADHD assessed before COVID-19 and during COVID-19



		Mediation analysis









		Discussion



		Limitations



		Implications for practice and research









		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpsyg-14-1172771-t003.jpg
Type of
adjustment

“Total Adjustment
Academic
Emotional

Social

Institutional
Satisfaction with life

#2p<.001

M(SD)
M (SD)
M (SD)
M (SD)
M (SD)
M (sD)

A

Students
without LD/
ADHD

6.21(1.06)
6.04(1.17)
588 (151)
6.03(1.25)
7.93(137)
5.02(1.10)

B

Students
with LD

579 (1.08)
557 (1.21)
5.55(1.28)
560 (1.53)
7.52(1.29)
5.07 (1.03)

C

Students
with ADHD

553 (0.96)
555 (1.04)
4.58(1.39)
5.41(1.49)
7.53 (1.65)
450(1.37)

D

Students with
LD+ADHD

507(113)
5.11(117)
395 (1.80)
5.41(139)
670(222)
406 (1.44)

17,145 (0.14)
9.08%#4(0.08)
25.60°** (0.19)
5.12%%% (0.05)
7.41%%% (0.06)

9.11%¥% (0.08)

Post hoc
(Tukey)

C,D<A;D<B
C,D<A
C,D<AB
CD<A
D<A,C

C,D<A;D<B





OPS/images/fpsyg-14-1172771-t005.jpg
B SE LLCI uLci
Total effect ~0.69 —4.87%% 014 -097 -041
Direct effect -0.06 013 -05 -032 0.19

Indirect effects

Emotional

adjustment ~044 0.08 ~061 ~030
Social

adjustment -013 005 -023 ~0.05

Institutional
adjustment ~006 0.04 -0.15 ~001

SE represents the standard error of & LLCI and ULCI represent the lower and upper
confidence intervals for t. *%p < 01.





OPS/images/fpsyg-14-1172771-t002.jpg
Pre COVID-19

sample

COVID-19

sample

Total

F(eta?)
df=1617

#%p<.001

Students
without
LD/ADHD
Students
with LD/
ADHD
All
students
Students
without
LD/ADHD
Students
with LD/
ADHD
All
students
Students
without
LD/ADHD
Students
with LD/
ADHD
All

students

M(SD)

M(sD)

M(SD)

M(SD)

M(sD)

M(sD)

M(sD)

M (sD)

M(sD)

Learning mode

Group

Learning modex group

(interaction)

6.69 (0.93)

597(097)

653 (101)

6.21(1.06)

544 (1.06)

5.90(1.12)

647 (1.02)

562 (1.09)

619 (L11)

29.644# (0.05)

66.40%** (0.10)

0.09 (0)

Academic Emotional Social Institutional Satisfactiol
with life
6.43(1.08) 6.34(1.49) 645 (1.13) 8.27(0.88) 5.20 (1.06)
5.78 (1.08) 5.06(1.73) 5.88(1.42) 7.82(1.30) 498 (1.12)
628(111) 606 (1.64) 632(122) 8.17(1.00) 5.15(1.08)
6.04(1.17) 588 (151) 6.03(1.25) 7.93(1.37) 502(1.10)
5.42(1.13) 457 (1.59) 5.45(1.46) 7.28 (1.81) 448 (137)
579 (1.19) 535 (1.67) 579(1.37) 7.67(1.59) 480 (1.24)
624 (1.14) 6.13(1.52) 6.25(1.20) 8.11(115) 5.11(1.08)
5.54(1.12) 473 (1.65) 5,59 (1.46) 746 (1.68) 461 (131)
6.02(1.18) 5.68(1.69) 6.04(1.32) 7.90(1.37) 496 (1.18)
1394555 (0.02) | 1169%% (0.02) | 13887 135155 (0.02) 10,5545 (0.02)
(0.02)
3001542 (006) | 865I1%*(0.12) | 25028 21334 (0.03) 13,6245 (0.02)
(0.04)
002(0) 0.01(0) 0.01(0) 0.73(0) 244 (0)





OPS/images/fpsyg-14-1172771-t001.jpg
Gender Institution Year of studying

Male Female College University  Firstyear  Second Third
students students year year
Pre-COVID-19 sample 76 (26%) 215 (74%) 106 (36%) 185 (63%) 17(6%) 65 (22%) 209 (72%)
COVID-19 sample 84.(25%) 246 (75%) 161 (49%) 168 (51%) 102 (32%) 101 (32%) 115 (36%)
COVID-19 sample | Students with LD 3012%) 22 (85%) 16 (64%) 9(36%) 6(26%) 11 (48%) 6(26%)
Students 18 (26%) 50 (74%) 34 (51%) 33 (49%) 22(32%) 25(37%) 21(31%)
ADHD
Students with 7(18%) 33 (83%) 24 (60%) 16 (40%) 20 (53%) 10(26%) 8(21%)
LD+ ADHD
Students without 56 (28%) 141 (72%) 87 (44%) 110 (56%) 54 (29%) 55 (29%) 80(42%)
LD/ADHD

*p<.05, **p<.01, ***p<.001. LD/ADHD refers to undergraduate students with learning disabilities and/or attention-deficit/hyperactivity disorder.





OPS/images/cover.jpg
, frontiers | Frontiers in Psychology

Students with learning disabilities/
attention-deficit/hyperactivity
disorder in higher education
dealing with remote learning:
lessons learned from COVID-19
era












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
' frontiers Frontiers in Psychology






OPS/images/fpsyg-14-1172771-e005.jpg





OPS/images/fpsyg-14-1172771-e006.jpg
0.04, p=85.





OPS/images/fpsyg-14-1172771-e003.jpg
14.72, p <.001).





OPS/images/fpsyg-14-1172771-e004.jpg
22.98, p<.001





OPS/images/fpsyg-14-1172771-g002.jpg
Social Adjustment

Satisfaction with Life
Emotional

Adjustment

Institutional
Adjustment





OPS/images/fpsyg-14-1172771-e007.jpg





OPS/images/fpsyg-14-1172771-g001.jpg
9

7

1

il

Students with LD Students with ADHD Students with LD+ADHD

B Academic adjustment

Msocial adjustment B Emotional adjustment Einstitutional adjustment B Satisfaction with life

Students without LD/ADHD





OPS/images/fpsyg-14-1172771-e001.jpg
467, p=.13





OPS/images/fpsyg-14-1172771-e002.jpg
611, p=.11.





