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Abstract 
 

Empirical research has largely focused on either identifying online learner characteristics 

or best practices to support online learning in higher education settings. Yet gaps remain 
in our empirical understanding of which and to what extent certain factors influence online 

learning. This exploratory study sought to corroborate the influence of three student-level 
variables in Basic Psychological Needs (BPNs) of autonomy, competence, and 

relatedness among students as they participate in online higher education coursework. 
This study conducted multiple regression modelling on 159 cases of first-year 

undergraduate students to determine the extent to which the three variables relate to 

engagement and achievement in online coursework. Results present preliminary empirical 
evidence that the basic psychological need for autonomy relates to achievement in online 

coursework. However, the other basic psychological needs of competence and 
relatedness did not clearly relate with either engagement or achievement. Results in part 

affirm the claim that efforts to drive student achievement in online higher education 

coursework ought to embed elements that support student autonomy. And results support 
a position of nuance where BPNs influence specific dimensions rather than all dimensions 

of online higher education learning as a catch-all construct. 
 

Keywords: basic psychological needs; online instruction; student engagement; student 

achievement; higher education. 
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Introduction 
 

Empirical research on online learning has largely focused on either identifying online 
learner characteristics or best practices which support online learning (Roddy et al. 2017; 

Martin et al., 2020). Student-level factors like time management skills, self-regulation, prior 
academic history, and technological fluency have been reported to link with greater levels 

of engagement and achievement in online coursework (Shroff et al., 2008; Artino and 

Stephens, 2009; Bradford and Wyatt, 2010; Dray et al., 2011; Broadbent, 2017). Structural 
factors like teacher presence, clear communication, and classroom community have been 

reported to link with greater levels of engagement and achievement in online coursework 
as well (Li and Beverly, 2008; Glazer and Murphy, 2015; Jiang, 2017). However, as noted 

by Martin et al. (2020) and Roddy et al. (2017), gaps remain in our empirical 

understanding of which, where, and to what extent certain factors influence effective online 
learning. 

 
 
Basic psychological needs and link to learning 
One factor that has yet to be fully considered is the Basic Psychological Needs (BPNs) of 

students as they participate in online higher education coursework. BPNs comprise one 

major premise of Ryan and Deci’s (2017) Self-Determination Theory (SDT), which refers to 
an umbrella of sub-theories that account for why people start and maintain behaviours. 

BPNs refer to universal innate needs of autonomy, competence, and relatedness whose 
fulfilment belie the most complete expressions of any given human activity. Autonomy 

refers to the extent to which an individual perceives they have the choice to make 

decisions without coercion (Deci and Ryan, 1987; Ryan and Deci, 2017). Autonomy does 
not entail total disregard for any external pressure, nor does it speak to isolating oneself 

from any social relationship; instead, it speaks to the extent that a person perceives their 
behaviours as self-governed given such external pressure or social relationships. 

Competence refers to the extent to which an individual perceives they have the 

knowledge/skills to act upon their choices with efficacy (Ryan and Deci, 2017; Ryan and 
Moller, 2017). It speaks to an innate impulse to shape one’s environments and to do so in 

a way that corresponds with one’s intentions. It parallels the construct of self-efficacy as 
exemplified in the work of Bandura (1997), which refers to an individual’s belief in their 

capacity to organise and implement action to produce desired achievement and results. 

Relatedness refers to the extent an individual perceives themselves as having meaningful 
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relationships and interactions with other people (Baumeister and Leary, 1995; Ryan and 
Deci, 2017). It conveys a fundamental desire to belong and mean something significant to 

other human beings.  
 

A major claim behind SDT is that as much as humans need prerequisite physical nutrients 

like water and vitamins to function, humans also need prerequisite psychological nutrients 
in BPNs to flourish. This claim has been affirmed by ample empirical research which has 

reported that satisfaction of BPNs corresponds with optimal and enduring expression 
across myriad human activities – including work, recreation, and learning (Niemiec et al., 

2009; Jang et al., 2016; Ryan and Deci, 2017; Carmona-Halty et al., 2019). Students’ 

sense of having more rather than less autonomy, competence (self-efficacy), and 
instructor/peer relationship quality in coursework has been consistently reported to predict 

greater engagement and greater achievement across different subject domains, education 
levels, and cultural contexts (Black and Deci, 2000; Furrer and Skinner, 2003; Sheldon 

and Filak, 2008; Roorda et al., 2011; Jang et al., 2012; Wang and Eccles, 2013; Chen et 

al., 2015; Jeno et al., 2018; Wang, Y. et al., 2019; Zhou et al., 2021; Buzzai, et al., 2022; 
Conesa et al., 2022).  

 
The underlying mechanism that drives this relationship is that greater general satisfaction 

of BPNs fosters the likelihood of autonomously-regulated motivations like intrinsic 

motivation (interest/enjoyment) over controlled motivations like external regulation 
(physical reward/punishment) for human activities like the learning process (Ryan and 

Deci, 2017; 2020). In turn, autonomously-regulated motivations have been extensively 
corroborated as a central factor to students who start and stay with instruction – despite 

challenges and setbacks – towards fluency and mastery (Ryan and Deci, 2017; 2020). 

This underlying mechanism affirms conceptual intuition because we cannot expect 
students to engage the learning process towards fluency or mastery when they approach it 

from a pervasive sense of compulsion (lack of choice), inefficacy (lack of knowledge/skills), 
or isolation (lack of social stakes). 

 

 
Empirical gap between basic psychological needs and online learning 
Yet despite substantial evidence, relatively few empirical studies have explicitly considered 
each discrete BPN as defined through SDT in the context of online learning in higher 

education. Notably, Chen and Jang (2010) conducted a pioneering study, ‘Motivation in 
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online learning: testing a model of Self-Determination Theory’, which considered the extent 
to which BPNs relate with online coursework engagement and achievement. They 

examined 267 students enrolled in an online teaching certificate programme spread over 7 
semesters to determine the extent that satisfaction of BPNs predicted coursework 

engagement, which was measured by module access counts and self-report to number of 

hours studied, and coursework achievement, which was measured by perceived learning, 
expected final grade, and actual final grade. They reported that satisfaction of BPNs 

positively related with coursework engagement. In contrast, they reported that satisfaction 
of BPNs only positively related with expected final grade.  

 

Hsu et al. (2019) sought to verify such findings by conducting a study that examined 
undergraduate students who were enrolled across different online courses. As with the 

Chen and Jang (2010) study, Hsu et al. (2019) sought to examine the extent that BPNs 
related to online coursework engagement, as measured by self-report of more 

autonomously-regulated motivations for learning, and online coursework achievement, as 

measured by self-report of expected knowledge transfer, self-report of learning gains, and 
end-of-term grades. They reported that all BPNs positively related to online coursework 

engagement and achievement across all three measures with varying degrees of 
influence. Around the same time, Wang, C. et al. (2019) conducted concurrent studies that 

sought to determine the extent that satisfaction with one BPN related to satisfaction in 

other BPNs among university students who were enrolled in just online coursework; and to 
determine if BPN satisfaction at all related to achievement which was measured by 

perceived knowledge transfer and final grades among university students enrolled in both 
online and face-to-face coursework. Among other findings, they reported that each 

discrete BPN related to each other in the first study and found that BPN satisfaction 

related with perceived knowledge transfer but did not relate with final grades.  
 

However, the above studies reported several methodological issues that confounded 
estimates and impeded inferences to generalisability. First, the studies used contestable 

constructs. All three studies collected self-reports at the end of an academic semester to 

measure online coursework behaviours and achievement. In highlight, Chen and Jang 
(2010) adopted student self-reports to time spent on the course as a proxy for engagement 

which intuitively heightened the risk of inflated estimates. The study examined the number 
of times a student accessed any part of the online course (i.e. ‘hits’) as a measure for 

engagement. This presented the implication that opening any part of the online course – 
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including checking for one’s grades – corresponded to an involved level of cognitive 
engagement as valued by higher education instructors. Additionally, all three studies used 

a single combined score to examine relationships. In highlight, Hsu et al. (2019) and 
Wang, C. et al. (2019) used the single combined score of BPN satisfaction (the sum of 

satisfaction in autonomy, competence, and relatedness) to predict learning outcomes 

instead of examining how separate scores to each form of BPN satisfaction may uniquely 
relate to learning outcomes. The issue with single combined scores is that they distort or 

mask the unique influence of each form. It may be the case that any significant estimates 
corresponded to the outsized influence of satisfaction of just a single BPN (e.g. autonomy) 

or satisfaction to some pair of BPNs (e.g. autonomy and competence) rather than 

satisfaction of all three BPNs.  
 

Second, the studies neither addressed nor controlled for confounding factors to their target 
samples (e.g. student demographics and learning contexts) which may influence 

relationships to online behaviours and achievement. In highlight, Wang, C. et al. (2019) 

noted that their student sample participated in an online programme which takes several 
consecutive semesters to finish and that their student sample were enrolled in different 

courses taught by different instructors. On top of suggesting then that online instructional 
experience was not comparable among their student sample (enrolment in different 

courses set to different standards taught by different instructors), the students may have 

been at different milestones along the online programme which would suggest different 
levels of experience with online coursework. Essentially, the study did not address 

confounding factors of (a) content novelty/difficulty behind each discrete course and (b) 
prior familiarity with navigating online coursework which could bias estimates to 

relationships.  

 
The lack of more robust research is problematic because if online learning is influenced by 

basic psychological needs as much as in-person learning, we do not yet have accurate 
estimates of the shape or scope of such influence. This lack of understanding of such 

influence is even more problematic as the Covid pandemic prompted Higher Education 

Institutions (HEIs) to rapidly translate face-to-face coursework to online delivery, while also 
accommodating widespread stress/trauma among students as they managed disruptions 

and loss (Aguilera-Hermida, 2020; Blum, 2020, UNESCO, 2020). Consequently, HEIs may 
be wrongly expecting students to engage in optimal and enduring learning from low to 

empty levels of BPNs. 
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Purpose of study and research questions 
The present exploratory study seeks to add to the empirical literature by addressing the 

lack of research that considers the relation between basic psychological needs satisfaction 
and online coursework engagement and online coursework achievement among first-year 

university students. To address the gap, the present exploratory study asked the following 

research questions:  
 

Question 1. After controlling for select student-level characteristics, to what extent do 
general satisfaction of (a) autonomy, (b) competence, and (c) relatedness discretely relate 

with online coursework engagement as measured by quality class reflection submissions? 

 
Question 2. After controlling for select student-level characteristics, to what extent do 

general satisfaction of (a) autonomy, (b) competence, and (c) relatedness discretely relate 
with online coursework achievement as measured by midterm exam scores? 

 

 

Method 
 

Study design and sample characteristics  
A descriptive correlational survey design guided this exploratory study in data collection, 
analysis, and interpretation of results (Darlington and Hayes, 2017). The study protocol 

and informed consent procedure were given ethical approval by the authors’ Institutional 
Review Board (IRB) as exempt research. The authors prepared an online Qualtrics survey, 

which prompted participants to note demographic characteristics and answer questions 

derived from an empirically validated measure of basic psychological needs. The online 
survey was distributed as a web link in an online learning management system module. 

This exploratory study adopted convenience sampling in soliciting four consecutive cohorts 
of first-year undergraduate students enrolled in the same online-asynchronous introductory 

education course offered across four consecutive semesters. Students were notified when 

the survey started and stayed open the first week of each semester. Table 1 presents 
participant characteristics from the final analytic sample. Responses drew from students 

living in the Upper Midwest United States. The final analytic sample totalled n=159 first-
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year undergraduate students. Post hoc power analysis determined that the sample size 
yielded a power level of β=0.805. This sample met education research conventions for 

multiple regression analysis in detecting small-moderate relationships (effect size f2 = 0.10 
or r2=0.09) set to α = 0.05 given discrete regression models with 8 predictor and control 

variables at maximum (Faul et al., 2007; Ellis, 2010). Essentially, any significant small-

moderate relationships would reflect true relationships 80.5% of the time. 
 
Table 1. Sample characteristics. 
 
 n (x̄) % (SD) 
Participant Age 
  

20.36 3.46 

First Generation College 
   Yes 
   No 
  

 
29 

130 

 
18.2 
81.8 

Disability Status   
   Yes 
   No 
  

18 
141 

11.3 
88.7 

Person of Colour   
   Yes 
   No 
  

20 
139 

12.5 
87.5 

Female, Transgender, or Non-Binary   
   Yes 
   No 
  

140 
19 

87.5 
12.5 

LGBQA   
   Yes 
   No 
  

28 
131 

17.6 
82.4 

Home Neighborhood Median Household Income 
(in US Dollars) 

66118.33 17719.91 

 
Note. N=159. 
 
 
Replication and extension 
The present study design replicates and extends Chen and Jang’s (2010) study on the 

relationship between BPNs to online course engagement and achievement by addressing 
the above methodological issues. First, this study sampled first-year university students 

who were enrolled in the same introductory education course taught by the same instructor 

with the same assignments over the same content over the same timeline. Doing so was 



Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        8 

anticipated to capture a more accurate general snapshot of BPNs satisfaction, online 
engagement, and online achievement by (a) reducing the confounding influence of 

idiosyncratic instruction and (b) reducing the confounding influence of dissimilar 
familiarity/experience with online college coursework. Second, this study measured online 

engagement as assignment submission quality. This was anticipated to better capture the 

operational construct of online engagement beyond platform access to instead task 
completion and cognitive effort. Third, this study measured overall online engagement and 

achievement to student coursework in weekly assignments and midterm score rather than 
student self-reports on extent of overall engagement and achievement. This was 

anticipated to check the innate risk of inflated estimates in post hoc self-reports.  

 
Fourth, this study examined midterm scores rather than final course grades to represent 

overall achievement. Midterm scores were anticipated to serve as a more focused tighter 
proxy for achievement because they corresponded to a single assignment/task with the 

same structure and same evaluation metrics, whereas final course grades serve as 

aggregate markers to many different types of assignments/tasks with different evaluation 
metrics and in turn invite the influence of assignment variation as a potential confounding 

factor. Additionally, the nature of final grades as aggregate marker to end of semester 
coursework invites greater risk of potential confounding factors in a student’s life which 

could influence final grade scores. Furthermore, midterm scores have been found to be 

reliable predictors to overall achievement as measured by final course grades (Jensen and 
Barron, 2014). 

 
 
Target variable: basic psychological needs 
This study focused on three variables. The first variable was the construct of basic 

psychological needs as measured by the well-established Basic Psychological Needs 

Scale in General (BNSG) (Deci and Ryan, 2000; Gagné, 2003; Johnston and Finney, 
2010). The scale prompts participants to consider the extent of autonomy, competence, 

and relatedness in daily life as they answered questions based on a 7-point Likert scale 
where 1=not at all true and 7=very true. One item prompts participants to rate: ‘Most days, 

I feel a sense of accomplishment from what I do’. The BNSG was administered on the first 

week of each new semester. Doing so was anticipated to capture a more stable profile of 
students’ BPNs before coursework demands increase, which may shift students’ BPNs. 
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Target variable: academic engagement 
The second variable was academic engagement as measured by online coursework 

quality from Week 1-Week 5 of each semester. Coursework submissions comprised Class 

Reflections where students noted (a) what was a new concept/idea from the current week; 

(b) what was a confusing concept/idea from the current week; and (c) what parts of 

instruction worked/did not work for the student from the current week over the course of 
five consecutive weeks. As further described in the codebook protocol (see Appendix A), 

this study defined online coursework quality to mean the extent that Class Reflections 
conveyed either superficial writing (coded as 0) or involved writing (coded as 1) in content 

and structure over the course of five consecutive weeks. The highest possible score for 

class reflection quality then was 5/5 points. The rationale for the Week 5 cut off stemmed 
from the authors’ institutional policy of conducting progress checks at Week 6 each 

semester. Progress checks flag students who are underperforming or considered at-risk of 
failing. Faculty members then contact flagged students as outreach to address their 

current academic trajectory. This check-in with support and encouragement was 

anticipated to confound the discrete relationship between students’ BPNs at the start of a 
semester and academic engagement. 

 
 
Target variable: academic achievement  
The third variable was academic achievement as measured by midterm scores at Week 8 

for each semester. The rationale for midterms rather than final exams is that they serve as 

predictors of the overall end of coursework achievement (Jensen and Barron, 2014).  
Furthermore, midterms, by virtue of being in the middle of the semester, were anticipated 

to capture academic achievement better before potential confounding effects such as 
illness, fatigue, or personal emergencies manifest as a semester unfolded. The midterm 

was open-note and weeklong where students may save and resume at any point. The 

midterm prompted students to draft short answers to the same five questions that asked 
for definitions and examples around a single course concept. One question asked: ‘What 

does family characteristics mean? And how would family characteristics affect support of a 
child with a disability? Give an example to illustrate your points’. The midterm also 

prompted students to draft a short essay to the same question that asked students to 

synthesise several course concepts and support a position. Specifically, ‘Describe and 
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explain how the concept of Free and Appropriate Public Education (FAPE) changed over 
the five reviewed landmark court cases. How did each court case build, clarify, or extend 

the concept of FAPE? And how much would you agree or disagree that society has 
achieved FAPE?’. As with the class reflections, midterm submissions entailed review of 

raw qualitative data to generate a scale score between 0-30 points. Adopting a codebook 

to review the midterm was deemed unfeasible because achievement in this context 
corresponded to accurate answers – independent of superficiality or involvement – which 

could only be verified by one of the raters as the content expert. 
 

 
Control variables: student-level characteristics 
The online survey also prompted students to disclose common student-level 

characteristics of (a) age, (b) first-generation university student status, (c) disability status, 
(d) race/ethnicity, (e) gender identity, (f) sexual orientation, and (g) zipcode to primary 

hometown to identify neighbourhood median household income levels. Prior empirical 
research has reported that these student-level characteristics moderate the extent of 

engagement and achievement with higher education coursework (Kuh et al., 2006; Rizvi et 

al., 2019). Therefore, the authors included student-level variables to better isolate 
relationships between the target variables of interest by controlling for confounding 

extraneous factors. Race/ethnicity, gender identity, and sexual orientation were initially 
recorded as nominal variables with multiple categories (e.g. race/ethnicity covered eight 

categories). However, in preparation for regression analysis and in recognition that those 

multiple categories yielded low numbers of corresponding cases, the authors condensed 
those categorical variables into dichotomous values which were anticipated to preserve 

statistical assumptions while still accounting for minoritised backgrounds (e.g. person of 
colour).  

 

 

Data analysis 
 

Coding process and codebook criteria 
Given that class reflection submissions amounted to raw qualitative data, the authors 
transformed class reflection submissions into ordinal values in preparation for analysis. 

Quantitative Content Analysis (Quant-CA) as described by Neuendorf (2017) guided our 
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approach to examine each class reflection submission as a standalone message unit and 
then assign a numerical code which represents the extent that each class reflection 

submission matched a conceptual pattern. These ordinal values in turn permitted 
descriptive and inferential analyses. Furthermore, Quant-CA prompts researchers to 

prepare a codebook with a priori codes to test for the presence of conceptual patterns 

rather than affirm conceptual patterns after the fact. Therefore, the authors prepared a 
codebook protocol (see Appendix A) that explained and justified assignment criteria for 

each numerical code.  
 

Two rounds of reliability checks were conducted. Author 1 and Author 2 were assigned to 

code a randomised sample comprised of ~10% (17 cases) of all eligible class reflection 
submissions in the first week of Semester A. Both authors convened to review and resolve 

discrepancies and were again assigned to code a randomised sample of ~10% (17 cases) 
of all eligible class reflection submissions in the second week of Semester B. Research 

convention has identified review of at minimum 10% of cases for quantitative content 

analysis (Neuendorf, 2017). Author 2 shared their coded sample with Author 1 to calculate 
interrater reliability for both rounds. Cohen’s fixed kappa value yielded 0.86 and 0.82 

respectively, which conveyed strong interrater agreement. Author 1 then proceeded to 
screen all eligible submissions with the vetted codebook criteria (see Appendix B for 

example submissions). 

 
 
Inferential statistics 
This study used multiple regression modelling to determine the extent that individual 

observations across predictor variables form a clear linear relationship to a continuous 
outcome (Darlington and Hayes, 2017). Specifically, target predictor variables in 

satisfaction of autonomy, competence, and relatedness were fitted to regression models to 

predict the continuous outcomes of online coursework engagement and achievement. 
Collected data was verified to meet multiple regression assumptions before analysis. The 

authors reviewed visual plots to confirm homoscedasticity, and the authors reviewed 
tolerance and VIF values to gauge multicollinearity among the predictor variables and 

control variables. The three predictor variables reported strong correlations to each other 

(Autonomy-Competence, r=0.656; Autonomy-Relatedness, r=0.704; Competence-
Relatedness, r=0.591). In recognition of potential confounding among the predictor 

variables, the authors conducted discrete regression models that examined predictor 
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variables standalone rather than conduct an omnibus regression model that 
simultaneously included all predictor variables. Each regression model included control 

variables to better isolate the discrete contribution of predictor variables on continuous 
outcomes. 

 

 

Results 
 
Table 2 presents descriptive statistics to the target variables and control variables. 

Cronbach’s alpha for each BPN subscale (Autonomy, r=0.61; Competence, r=0.66; and 
Relatedness, r=0.75) met social science research conventions for sufficient inter-item 

reliability set to r=0.60 (Taber, 2018). Table 3 and Table 4 present statistics from multiple 

regression Models 1-6 that estimated the discrete influence of basic psychological needs 
satisfaction in autonomy, competence, and relatedness to quality class reflection 

submissions or midterm score. Significant estimates to target predictor variables were 
marked in bold to support reading clarity. Model fit was reported with F-values. 

Explanatory power was reported with both R2 and Adjusted R2 which respectively 

conveyed (a) the extent that all predictor variables account for variance in the outcome 
variables and (b) the extent that only statistically significant predictor variables account for 

variance in the outcome variables.  
 
Table 2. Descriptive statistics.  
 
 Mean SD QCR

S 
MS BPN

-A 
BPN
-C 

BP
N-R 

AGE FG
C 

DS PO
C 

FTN
B 

LGBTQ
IA 

QETS 2.80 1.75     —           
MS 21.39 9.85  

0.47
** 

    
— 

         

BPN-A 5.01 0.78   
0.07 

   
0.1
4 

  
0.61 

        

BPN-C 5.06 0.89  -
0.03 

   
0.0
3 

 
0.65
** 

 
0.66 

       

BPN-R 5.66 0.81   
0.13 

0.1
1 

  
0.70
** 

0.59
** 

0.7
5 

      

AGE 20.36 3.46   
0.03 

   
0.0
3 

 -
0.04 

  
0.06 

  -
0.1
0 

   —      

FGC 0.18 0.38   
0.04 

   
0.0
0 

 -
0.03 

 -
0.02 

  -
0.0
0 

  
0.08 

—     
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DS 0.11 0.31   
0.41 

  -
0.0
3 

-
0.25
** 

 -
0.12 

 -
0.1
6* 

  
0.09 

-
0.0
6 

—    

POC 0.13 0.33  -
0.09 

  -
0.1
4 

 -
0.04 

 -
0.00 

   
0.0
1 

  
0.09 

0.1
6 

0.1
0 

—   

FTNB 0.88 0.32   
0.12 

   
0.1
3 

 -
0.07 

 -
0.06 

  -
0.1
0 

-
0.28
** 

0.0
7 

0.0
7 

0.0
2 

—  

LGBTQ
IA 

0.18 0.38   
0.11 

  -
0.0
9 

 -
0.17
* 

-
0.21
** 

  -
0.1
5 

 -
0.06 

0.0
3 

0.1
4 

0.7
4 

0.01 — 

HNMHI 66118.
33 

17719.
91 

 -
0.09 

  -
0.1
3 

  
0.13 

  
0.15 

0.8
7 

  
0.09 

0.1
0 

-
0.0
5 

0.1
0 

-
0.00 

-0.07 

 
Note. Cronbach’s alphas for inter-item reliability in diagonal; QCRS=Quality Class 
Reflection Submissions; MS=Midterm Scores; BPN-A=Basic Psychological Need of 
Autonomy; BPN-C=Basic Psychological Need of Competence; BPN-R=Basic 
Psychological Need of Relatedness; AGE=age; FGC=First Generation College; 
DS=Disability Status; POC=Person of Colour; FTNB=Female, Transgender, or Non-
Binary; LGBQA=Lesbian, Gay, Questioning, or Asexual; HNMHI=Home Neighborhood 
Median Household Income 
*=p ≤ 0.05 
**=p ≤ 0.01 
 

The regression models yielded several patterns. First, the regression models overall 
reported that the target variables and control variables together did not explain any 

statistically significant variance in both quality class reflection submissions and midterm 

scores. The one exception occurred in Model 4 which reported that the entire model with 
all its terms explained a substantial portion (R2=0.10 or 10%) of the variation in midterm 

scores and that just the statistically significant terms of BPN-autonomy and gender identity 
explained a non-trivial portion (R2=0.05 or 5%) of the variation in midterm scores. Second, 

after controlling for student-level characteristics, Model 4 generated a statistically 
significant positive relationship (unstandardised 𝛽𝛽=2.187) between BPN-autonomy and 

midterm scores. Essentially, for every 1 unit increase in BPN-autonomy, midterm scores 
increased by 2.187 points. The confidence interval estimated the relationship to exist 
between unstandardised 𝛽𝛽 values of 0.16 to 4.20. Consequently, the interval range points 

to – at minimum – a positive relationship rather than an ambiguous or negative 

relationship. 
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Table 3. Unstandardised and standardised Beta coefficients on quality class 
reflection submissions.  
 

 B 95% CI for B SE β R2/Adjusted R2 Tolerance VIF 
 ` LL UL      
Model 1     0.07/0.02   
Constant 0.02 -2.98 3.02 1.52     
BPN-A 0.30 -0.06 0.66 0.18 0.13  0.89 1.11 
AGE 0.04 -0.03 0.13 0.04 0.98  0.87 1.14 
FGC 0.25 -0.47 0.97 0.36 0.05  0.93 1.06 
DS 0.25 -0.65 1.15 0.45 0.04  0.89 1.12 
POC -0.62 -1.46 0.21 0.42 -0.11  0.94 1.06 
FTNB 0.83 -0.05 1.72 0.44 0.15  0.89 1.12 
LGBTQIA 0.64 -0.09 1.38 0.37 0.14  0.94 1.06 
HNMHI -8.7e-6 0.00 0.00 0.00 -0.08  0.95 1.04 
Model 2      0.05/0.00   
Constant 1.46 -1.28 4.22 1.39     
BPN-C 0.02 -0.29 0.34 0.16 0.01  0.91 1.08 
AGE 0.04 -0.03 0.13 0.04 0.09  0.87 1.14 
FGC 0.23 -0.50 0.96 0.37 0.05  0.93 1.06 
DS 0.09 -0.80 0.99 0.45 0.01  0.92 1.07 
POC -0.63 -1.48 0.21 0.43 -0.12  0.94 1.06 
FTNB 0.78 -0.10 1.67 0.45 0.14  0.89 1.11 
LGBTQIA 0.57 -0.17 1.31 0.37 0.12  0.92 1.08 
HNMHI -7.37e-6 0.00 0.00 0.00 -0.07  0.95 1.05 
Model 3      0.09/0.04   
Constant -0.89 -3.96 2.17 1.55     
BPN-R 0.41 0.07 0.75 0.17 0.19  0.94 1.06 
AGE 0.50 -0.03 0.13 0.04 0.09  0.87 1.14 
FGC 0.23 -0.48 0.95 0.36 0.05  0.93 1.06 
DS 0.23 -0.65 1.11 0.44 0.04  0.92 1.08 
POC -0.67 -1.51 0.16 0.42 -0.12  0.94 1.06 
FTNB 0.89* 0.11 1.77 0.44 0.16*  0.88 1.12 
LGBTQIA 0.67 -0.05 1.40 0.36 0.14  0.94 1.06 
HNMHI -8.48e-6 0.00 0.00 0.00 -0.08  0.96 1.03 

 
Note. SE=Standard Errors; VIF=Variance Inflation Factor; BPN-A=Basic Psychological 
Need of Autonomy; BPN-C=Basic Psychological Need of Competency; BPN-R=Basic 
Psychological Need of Relatedness; AGE=age; FGC=First Generation College; 
DS=Disability Status; POC=Person of Colour; FTNB=Female, Non-Binary, or 
Transgender; LGBTQIA=Lesbian, Gay, Transexual, Questioning, Intersex, or Asexual; 
HNMHI=Home Neighborhood Median Household Income 
*=p ≤ 0.05 
**=p ≤ 0.01 
Model 1: F(8, 158)=1.48, p=0.16 
Model 2: F(8, 158)=1.13, p=0.34 
Model 3: F(8, 158)=1.90, p=0.06 
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Table 4. Unstandardised and standardised Beta coefficients on midterm scores.  
 

 B 95% CI for B SE β R2/Adjusted 
R2 

Tolerance VIF 

 ` LL UL      
Model 4     0.10/0.05*   
Constant         

5.93 
-

10.68 
22.55 8.41     

BPN-A 2.18* 0.16 4.20 1.02   0.17*  0.89 1.11 
AGE         

0.29 
-0.17 0.75 0.23 0.10  0.87 1.14 

FGC         
0.74 

-3.27 4.76 2.03 0.02  0.93 1.06 

DS         
0.24 

-4.77 5.26 2.54 0.00  0.89 1.12 

POC        -
4.05 

-8.72 0.61 2.36 -0.13  0.94 1.06 

FTNB 5.53* 0.62 10.43 2.48   0.18*  0.89 1.12 
LGBTQIA        -

1.53 
-5.59 2.53 2.05 -0.05  0.94 1.06 

HNMHI -8.5e-5  0.00 0.00 0.00 -0.15  0.95 1.04 
 
 
Model 5 

     0.07/0.02   

Constant 15.39 0.05 29.73 7.76 0.89    
BPN-C          

0.41 
-1.35 2.19 0.89 0.03  0.91 1.08 

AGE 0.25 -0.21 0.73 0.23 0.09  0.87 1.14 
FGC 0.60 -3.47 4.67 2.06 0.02  0.92 1.06 
DS         -

0.84 
-5.83 4.13 2.52 -0.02  0.92 1.07 

POC        -
4.12 

0.23 10.16 2.39 -0.13  0.94 1.06 

FTNB  5.20* 0.23 10.16 2.51 0.17*  0.89 1.11 
LGBTQIA        -

1.96 
-6.12 2.19 2.10 -0.07  0.92 1.08 

HNMHI -7.75e-5 0.00 0.00 0.00 -0.13  0.95 1.05 
 
 
Model 6 

     0.09/0.04   

Constant 7.13 -
10.12 

24.39 8.73     

BPN-R 1.70 -0.20 3.60 0.96 0.14  0.94 1.06 
AGE 0.28 -0.18 0.74 0.23 0.09  0.87 1.14 
FGC 0.60 -3.43 4.63 2.04 0.02  0.93 1.06 
DS -0.36 -5.32 4.60 2.51 -0.01  0.92 1.08 
POC -4.28 -8.97 0.41 2.375 -0.14  0.94 1.06 
FTNB 5.59 0.65 10.53 2.50 0.18  0.88 1.12 
LGBTQIA -1.67 -5.75 2.40 2.06 -0.06  0.94 1.06 
HNMHI -7.98e-5 0.00 0.00 0.00 -0.14  0.96 1.03 

 
Note. SE=Standard Errors; VIF=Variance Inflation Factor; BPN-A=Basic Psychological 
Need of Autonomy; BPN-C=Basic Psychological Need of Competency; BPN-R=Basic 
Psychological Need of Relatedness; AGE=age; FGC=First Generation College; 
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DS=Disability Status; POC=Person of Colour; FTNB=Female, Non-Binary, or 
Transgender; LGBTQIA=Lesbian, Gay, Transexual, Questioning, Intersex, or Asexual; 
HNMHI=Home Neighborhood Median Household Income 
*=p ≤ 0.05 
**=p ≤ 0.01 
Model 4: F(8, 158)=2.12, p=0.03 
Model 5: F(8, 158)=1.53, p=0.14 
Model 6: F(8, 158)=1.92, p=0.06 
 
 

 

 

Conclusion 
 
Empirical research has focused on either identifying online learner characteristics or best 

practices to support online learning. Yet gaps remain in our empirical understanding of 
which, where, and to what extent certain factors influence online learning. This exploratory 

study seeks to contribute to research literature by considering the relationship between 

basic psychological needs to online coursework engagement and achievement. 
 

 
Empirical inferences 
Several empirical inferences emerge from the results. With respect to the first alternative 
and null hypotheses, the main relationship results overall conveyed that after controlling 

for select student characteristics, students’ general BPN satisfaction was not associated 

with online coursework engagement as measured by quality class reflection submissions. 
With respect to the second alternative and null hypotheses, main relationship results partly 

conveyed that after controlling for select student characteristics, students’ general BPN 
satisfaction was not associated with online coursework achievement as measured by 

midterm scores. Yet, there emerged one exception where the basic psychological needs of 

autonomy were positively associated with midterm scores. Results then present a nuanced 
portrait of the typical student enrolled in online higher education coursework where their 

general satisfaction of basic psychological needs appears to have a fragmented influence 
on online engagement and achievement up to mid-semester. That typical student may 

express little general satisfaction in autonomy, competence, and relatedness, but yet still 

submit quality coursework week-by-week. That typical student may express little general 
satisfaction in competence and relatedness, but yet still ace exams. However, that same 
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typical student expressing little general satisfaction in autonomy would have lower scores 
on exams.   

 
 
Limitations 
This study examined the extent that basic psychological needs of autonomy, 

competence, and relatedness influence online coursework engagement and online 

coursework achievement. It defined online coursework engagement as the number of 
quality class reflections submitted; and it defined online achievement as midterm scores. It 

presents empirical evidence that the one basic psychological need of autonomy 
conspicuously influences one form of online achievement. And with nuance, the study also 

presents empirical evidence that basic psychological needs do not unconditionally 

influence all facets of online engagement or online achievement. However, this study has 
three major limitations. First, there exists an inherent risk of bias/error with interpreting 

qualitative data and then translating qualitative data to quantitative form. This study drafted 
and vetted a codebook protocol with repeat reliability checks to uphold validity and 

reliability in such interpretation and translations, but the risk of bias/error remains.  

 
Second, the regional sample size – while sufficient in statistical power to support claims to 

small-moderate estimates for similar student populations – would not count as 
representative enough nor large enough to reflect the greater diversity of online learners 

across the nation. It may be the case that online learners across regions report varying 

ratios to demographic backgrounds which could have ushered more and/or less influence 
to estimates. Study findings warrant follow-up with a larger and more nationally 

representative sample. Furthermore, as noted with relatedness approaching statistical 
significance, a larger and more representative sample may better capture relationships 

that were missed in this initial analysis.  

 
Third, the study omitted analysis of hierarchical variables at the classroom-, university-, 

and neighbourhood-levels to account for confounding variables. As with individual 
backgrounds, it may be the case that the proximal and distal environments which surround 

the online student present a host of factors (aversive, supportive, and in-between) that 

increase or diminish the influence of BPNs. With these limitations, study findings do not 
serve as the definitive comment on the relationship between BPNs to online coursework 

engagement and achievement. However, study findings do support continued research to 
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determine where, when, and to what extent BPNs matter in online higher education 
coursework. 

 
 
Implications for theory and practice 
The results overall buck conceptual intuition and prior empirical findings which have 

reported clear positive relationships between satisfaction of BPNs to learning processes 

and outcomes in both face-to-face and online environments (Reeve et al., 2004; Roorda et 
al., 2011; Buhr et al., 2019; Hsu et al., 2019; Núñez and León, 2019; Müller et al. 2021; 

Chiu, 2022). With respect to Chen and Jang’s (2010), Hsu et al.’s (2019) and Wang, C. et 
al.’s (2019) studies which reported that BPNs related to online coursework engagement 

(as measured by self-report of hours studied) and coursework achievement (as measured 

by expected final grade), this study found that BPNs overall did not relate with coursework 
engagement (as measured by quality class reflection submissions over several weeks). 

The standalone influence of autonomy satisfaction on midterm scores however does affirm 
prior empirical findings which found autonomy as the most influential BPN to achievement 

across learning environments (Reeve and Cheon, 2021).  
 
In turn, findings generate the nuanced inference where BPNs may influence specific 

dimensions rather than all dimensions of online higher education learning as a catch-all 
construct. This is a reasonable claim given that prior empirical studies measured and 

operationalised the link between BPN satisfaction to learning processes and outcomes 

across myriad forms and settings (Conesa et al. 2022). Engagement has been partly 
defined as interest in math activity following presentation of math exercises with different 

tiers of difficulty (Baten et al., 2020); as student self-report on study habits (Pitzer and 
Skinner, 2017); and as classroom observations to on-task learning behaviours (Oga-

Baldwin et al., 2017). Achievement has been partly defined as reading comprehension 

level (Marshik et al., 2017); as final grades in courses (Hsu et al., 2019; Zhou et al., 2021); 
and as general factual knowledge (Gorissen et al., 2015). Furthermore, this is a 

reasonable claim that finds resonance in recent studies like Chanal and Guay’s (2015) and 
Paumier and Chanal’s (2022) which examined the related construct of motivation and 

found that autonomously-regulated motivations like intrinsic motivation – but not controlled 

motivations – exuded distinct influence on specific academic subjects. Essentially, if we 
were to use the analogy of gazing at a piece tapestry from afar, the many discrete studies 

coalesce to generate a broad green colour/pattern of agreement that BPN satisfaction 
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appears to matter with online learning. Yet as we approach the tapestry and review each 
discrete study, we notice discrete threads of white, blues, or yellows that intertwine with 

the green. Those contrary threads represent non-relationships in discrete studies, but do 
not detract from or wash away the greater emergent hue of a relationship among studies 

at aggregate.  

 
With respect to practice in fostering achievement in online higher education instruction, 

findings affirm prior empirical commentary which have recommended design and 
implementation of coursework which embeds more opportunities for students to exercise 

autonomy (Reeve et al., 2004; Jang et al., 2012; Núñez and León, 2019). Reeve (2016) 

identified several characteristics that mark autonomy-supporting learning environments in 
contrast to autonomy-thwarting learning environments: chiefly such environments (a) 

consider student perspective and life context; (b) anchor coursework from more internally-
motivating stakes; and (c) permit flexibility in how to engage with coursework. Essentially, 

results suggest that the typical online student, assuming all other factors as equal, would 

more likely succeed in online coursework that presents parallel options to demonstrate 
subject competence; allows for flexibility to participate in activities solo, partner, or as 

group member; and grants automatic freebies that cover missing/late assignment 
submissions without hassle.  

 

 

Acknowledgements 
 
Both authors wish to thank Dr. Megan Breit-Goodwin, Dr. Catherine Ford, the 22’-23’ SoTL 

Cohort of the Minnesota State Colleges and Universities System, and anonymous 
reviewers for carving time and thought to review the manuscript’s scope and shape.  

 

The authors did not use generative AI technologies in the creation of this manuscript. 
 

 
Author contributions 
Jed Locquiao: conceptualisation; methodology; software; data curation; formal analysis; 
validation; investigation; visualisation; writing – original draft; writing – review and editing; 

funding acquisition; project administration. 

Abby Gronlund: conceptualisation; data curation; formal analysis; validation. 



Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        20 

 
 
Data availability 
Data available upon vetted request to ensure participant confidentiality.  

 
 
Conflict of interest statement  
This study does not serve the financial interest or benefit of the authors. No external 

organisation influenced the design, execution, interpretation, or reporting of the study.  

 
 
Funding 
This study was supported by a Scholarship of Teaching and Learning Grant through the  

Minnesota State Colleges and Universities System. 
 

 

References 
 

Aguilera-Hermida, A.P. (2020) ‘College students’ use and acceptance of emergency online 
learning due to COVID-19’, International Journal of Educational Research Open, 1, 

pp.100011-100011. Available at: https://doi.org/10.1016/j.ijedro.2020.100011  
 

Anderson, L.W. and Krathwohl, D. R. (2001) A taxonomy for learning, teaching, and 

assessing: a revision of Bloom’s taxonomy of educational objectives. Longman. 
 

Artino, A. R. and Stephens, J. M. (2009) ’Academic motivation and self-regulation: a 
comparative analysis of undergraduate and graduate students learning online’, The 

Internet and Higher Education, 12(3), pp.146-151. Available at: 

https://doi.org/10.1016/j.iheduc.2009.02.001  
 

Bandura, A. (1997) Self-efficacy: the exercise of control. Worth Publishers. 
 

Baten, E., Vansteenkiste, M., De Muynck, G.-J., De Poortere, E. and Desoete, A. (2020) 

‘How can the blow of math difficulty on elementary school children’s motivational, 
cognitive, and affective experiences be dampened? The critical role of autonomy-

https://doi.org/10.1016/j.ijedro.2020.100011
https://doi.org/10.1016/j.iheduc.2009.02.001


Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        21 

supportive instructions’, Journal of Educational Psychology, 112(8), pp.1490-
1505. Available at: https://doi.org/10.1037/edu0000444  

 
Baumeister, R. F. and Leary, M. R. (1995) ‘The need to belong: desire for interpersonal 

attachments as a fundamental human motivation ’, Psychological Bulletin, 117(3), 

pp.497-529. Available at: https://doi.org/10.1037/0033-2909.117.3.497  
 

Black, A. E. and Deci, E. L. (2000) ‘The effects of instructors’ autonomy support and 
students’ autonomous motivation on learning organic chemistry: a self-

determination theory perspective’, Science Education, 84(6), pp.740-756. Available 

at: https://doi.org/10.1002/1098-237X(200011)84:6<740::AID-SCE4>3.0.CO;2-3 
 

Blum, S.D. (2020) ‘Why we’re exhausted by zoom’, Inside Higher Education, April 21.  
Available at: https://www.insidehighered.com/advice/2020/04/22/professor-explores-

why-zoom-classes-deplete-her-energy-opinion (Accessed: 1 July 2023). 

 
Bradford, G. and Wyatt, S. (2010) ‘Online learning and student satisfaction: academic 

standing, ethnicity, and their influence on facilitated learning, engagement, and 
information fluency’, The Internet and Higher Education, 13(3), pp.108-114. 

Available at: https://doi.org/10.1016/j.iheduc.2010.02.005  

 
Broadbent, J. (2017) ‘Comparing online and blended learner’s self-regulated learning 

strategies and academic performance’, The Internet and Higher Education, 33, 
pp.24-32. Available at: https://doi.org/10.1016/j.iheduc.2017.01.004  

 

Buhr, E.E., Daniels, L. M. and Goegan, L. D. (2019) ‘Cognitive appraisals mediate 
relationships between two basic psychological needs and emotions in a massive 

open online course’, Computers in Human Behavior, 96, pp.85-94. Available at: 
https://doi.org/10.1016/j.chb.2019.02.009  

 

Buzzai, C., Filippello, P., Caparello, C. and Sorrenti, L. (2022) ‘Need-supportive and need-
thwarting interpersonal behaviors by teachers and classmates in adolescence: the 

mediating role of basic psychological needs on school alienation and academic 
achievement’, Social Psychology of Education, 25(4), pp.881-902. Available at: 

https://doi.org/10.1007/s11218-022-09711-9  

https://doi.org/10.1037/edu0000444
https://doi.org/10.1037/0033-2909.117.3.497
https://doi.org/10.1002/1098-237X(200011)84:6%3c740::AID-SCE4%3e3.0.CO;2-3
https://www.insidehighered.com/advice/2020/04/22/professor-explores-why-zoom-classes-deplete-her-energy-opinion
https://www.insidehighered.com/advice/2020/04/22/professor-explores-why-zoom-classes-deplete-her-energy-opinion
https://doi.org/10.1016/j.iheduc.2010.02.005
https://doi.org/10.1016/j.iheduc.2017.01.004
https://doi.org/10.1016/j.chb.2019.02.009
https://doi.org/10.1007/s11218-022-09711-9


Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        22 

 
Carmona-Halty, M., Schaufeli, W. B., Llorens, S. and Salanova, M. (2019) ‘Satisfaction of 

basic psychological needs leads to better academic performance via increased 
psychological capital: a three-wave longitudinal study among high school students’, 

Frontiers in Psychology, 10, pp.2113-2113. Available at: 

https://doi.org/10.3389/fpsyg.2019.02113  
 

Chanal, J., and Guay, F. (2015) ‘Are autonomous and controlled motivations school-
subjects-specific?’, PloS One, 10(8), e0134660. Available at: 

https://doi.org/10.1371/journal.pone.0134660  

 
Chen, B., Vansteenkiste, M., Beyers, W., Boone, L., Deci, E. L., Van der Kaap-Deeder, J., 

Duriez, B., Lens, W., et al. (2015) ‘Basic psychological need satisfaction, need 
frustration, and need strength across four cultures’, Motivation and Emotion, 39(2), 

pp.216-236. Available at: https://doi.org/10.1007/s11031-014-9450-1  

 
Chen, K.C., and Jang, S.J. (2010) ‘Motivation in online learning: testing a model of self-

determination theory’, Computers in Human Behavior, 26(4), pp.741-752. Available 
at: https://doi.org/10.1016/j.chb.2010.01.011  

 

Chiu, T. K. F. (2022) ‘Applying the self-determination theory (SDT) to explain student 
engagement in online learning during the COVID-19 pandemic’, Journal of 

Research on Technology in Education, 54(1), pp.14-30. Available at: 
https://doi.org/10.1080/15391523.2021.1891998  

 

Conesa, P.J., Onandia-Hinchado, I., Duñabeitia, J. A. and Moreno, M. Á. (2022) ‘Basic 
psychological needs in the classroom: a literature review in elementary and middle 

school students’, Learning and Motivation, 79, p.101819. Available at: 
https://doi.org/10.1016/j.lmot.2022.101819  

 

Darlington, R. B., and Hayes, A. F. (2017) Regression analysis and linear models: 

concepts, applications, and implementation. New York: The Guilford Press. 

 

https://doi.org/10.3389/fpsyg.2019.02113
https://doi.org/10.1371/journal.pone.0134660
https://doi.org/10.1007/s11031-014-9450-1
https://doi.org/10.1016/j.chb.2010.01.011
https://doi.org/10.1080/15391523.2021.1891998
https://doi.org/10.1016/j.lmot.2022.101819


Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        23 

Deci, E. L. and Ryan, R. M. (1987) ‘The support of autonomy and the control of 
behavior’, Journal of Personality and Social Psychology, 53(6), pp.1024-

1037. Available at: https://doi.org/10.1037/0022-3514.53.6.1024  
 

Deci, E. L. and Ryan, R. M. (2000) ‘The "what" and "why" of goal pursuits: human needs 

and the self-determination of behavior’, Psychological Inquiry, 11(4), pp.227-268. 
Available at: https://doi.org/10.1207/S15327965PLI1104_01  

 
Dray, B., Lowenthal, P. R., Miszkiewicz, M. J., Ruiz-Primo, M. A. and Marczynski, K. 

(2011) ‘Developing an instrument to assess student readiness for online learning: a 

validation study’, Distance Education, 32(1), pp.29-47. Available at: 
https://doi.org/10.1080/01587919.2011.565496       

 
Ellis, P. D. (2010) The essential guide to effect sizes: statistical power, meta-analysis, and 

the interpretation of research results. Cambridge University Press. 

 
Faul, F., Erdfelder, E., Lang, A.G. and Buchner, A. (2007) ‘GPower 3: a flexible statistical 

power analysis program for the social, behavioral, and biomedical sciences’, 
Behavior Research Methods, 39(2), pp.175-191. Available at: 

https://doi.org/10.3758/BF03193146  

 
Furrer, C. and Skinner, E. (2003) ‘Sense of relatedness as a factor in children’s academic 

engagement and performance’, Journal of Educational Psychology, 95, pp.148-162. 
Available at: https://doi.org/10.1037/0022-0663.95.1.148  

 

Gagné, M. (2003) ‘The role of autonomy support and autonomy orientation in prosocial 
behavior engagement’, Motivation and Emotion, 27, pp.199-223. Available at: 

https://doi.org/10.1023/A:1025007614869  
 

Glazer, H.R. and Murphy, J. A. (2015) ‘Optimizing success: a model for persistence in 

online education’, The American Journal of Distance Education, 29(2), pp.135-144. 
Available at: https://doi.org/10.1080/08923647.2015.1023093  

 
Gorissen, C. J. J., Kester, L., Brand-Gruwel, S. and Martens, R. (2015) ‘Autonomy 

supported, learner-controlled or system-controlled learning in hypermedia 

https://doi.org/10.1037/0022-3514.53.6.1024
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1080/01587919.2011.565496
https://doi.org/10.3758/BF03193146
https://doi.org/10.1037/0022-0663.95.1.148
https://doi.org/10.1023/A:1025007614869
https://doi.org/10.1080/08923647.2015.1023093


Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        24 

environments and the influence of academic self-regulation style’, Interactive 

Learning Environments, 23(6), pp.655-669. Available at: 

https://doi.org/10.1080/10494820.2013.788038  
 

Hsu, H-C. K., Wang, C. V. and Levesque-Bristol, C. (2019) ‘Reexamining the impact of 

self-determination theory on learning outcomes in the online learning environment’, 
Education and Information Technologies, 24(3), pp.2159-2174. Available at: 

https://doi.org/10.1007/s10639-019-09863-w  
 

Jang, H., Kim, E. J. and Reeve, J. (2012) ‘Longitudinal test of self-determination theory’s 

motivation mediation model in a naturally occurring classroom context’, Journal of 

Educational Psychology, 104(4), pp.1175-1188. Available at: 

https://doi.org/10.1037/a0028089  
 

Jang, H., Kim, E. J. and Reeve, J. (2016) ‘Why students become more engaged or more 

disengaged during the semester: a self-determination theory dual-process 
model’, Learning and Instruction, 43, pp. 27-38. Available at: 

https://doi.org/10.1016/j.learninstruc.2016.01.002  
 

Jeno, L. M., Danielsen, A. G. and Raaheim, A. (2018) ‘A prospective investigation of 

students’ academic achievement and dropout in higher education: a self-
determination theory approach’, Educational Psychology, 38(9), pp.1163-1184. 

Available at: https://doi.org/10.1080/01443410.2018.1502412  
 

Jensen, P. A. and Barron, J. N. (2014) ‘Midterm and first-exam grades predict final grades 

in biology courses’, Journal of College Science Teaching, 44(2), pp.82-89. 
 

Jiang, W. (2017) ‘Interdependence of roles, role rotation, and sense of community in an 
online course’, Distance Education, 38(1), pp.84-105. Available at: 

https://doi.org/10.1080/01587919.2017.1299564  

 
Johnston, M. M. and Finney, S. J. (2010) ‘Measuring basic needs satisfaction: evaluating 

previous research and conducting new psychometric evaluations of the basic needs 
satisfaction in general scale’, Contemporary Educational Psychology, 35(4), pp.280-

296. Available at: https://doi.org/10.1016/j.cedpsych.2010.04.003  

https://doi.org/10.1080/10494820.2013.788038
https://doi.org/10.1007/s10639-019-09863-w
https://doi.org/10.1037/a0028089
https://doi.org/10.1016/j.learninstruc.2016.01.002
https://doi.org/10.1080/01443410.2018.1502412
https://doi.org/10.1080/01587919.2017.1299564
https://doi.org/10.1016/j.cedpsych.2010.04.003


Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        25 

 
Kuh, G. D., Kinzie, J., Buckley, J. A., Bridges, B. K. and Hayek, J. C. (2006) What matters 

to student success: a review of the literature. Washington, DC: National 
Postsecondary Education Cooperative. Available at: 

https://nces.ed.gov/npec/pdf/kuh_team_report.pdf (Accessed: 1 July 2023). 

 
Li, C.S. and Beverly, I. (2008) ‘An overview of online education: attractiveness, benefits, 

challenges, concerns and recommendations’, College Student Journal, 42, pp. 449-
458. 

 

Marshik, T., Ashton, P. T. and Algina, J. (2017) ‘Teachers’ and students’ needs for 
autonomy, competence, and relatedness as predictors of students’ achievement’, 

Social Psychology of Education, 20(1), pp.39-67. Available at: 
https://doi.org/10.1007/s11218-016-9360-z  

 

Martin, F., Sun, T. and Westine, C. D. (2020) ‘A systematic review of research on online 
teaching and learning from 2009 to 2018’, Computers & Education, 159, pp.104009-

104009. Available at: https://doi.org/10.1016/j.compedu.2020.104009  
 

Müller, F. H., Thomas, A. E., Carmignola, M., Dittrich, A.-K., Eckes, A., Großmann, N., 

Martinek, D., Wilde, M. et al. (2021) ‘University students’ basic psychological needs, 
motivation, and vitality before and during COVID-19: a self-determination theory 

approach’, Frontiers in Psychology, 12, pp.775804-775804. Available at: 
https://doi.org/10.3389/fpsyg.2021.775804  

 

Niemiec, C. P., Ryan, R. M. and Deci, E. L. (2009) ‘The path taken: consequences of 
attaining intrinsic and extrinsic aspirations in post-college life’, Journal of Research 

in Personality, 43(3), pp.291-306. Available at: 
https://doi.org/10.1016/j.jrp.2008.09.001  

 

Neuendorf, K. (2017) The content analysis guidebook. 2nd edn. Sage Publications. 
 

Núñez, J. L. and León, J. (2019) ‘Determinants of classroom engagement: a prospective 
test based on self-determination theory’, Teachers and Teaching: Theory and 

https://nces.ed.gov/npec/pdf/kuh_team_report.pdf
https://doi.org/10.1007/s11218-016-9360-z
https://doi.org/10.1016/j.compedu.2020.104009
https://doi.org/10.3389/fpsyg.2021.775804
https://doi.org/10.1016/j.jrp.2008.09.001


Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        26 

Practice, 25(2), pp.147-159. Available at: 
https://doi.org/10.1080/13540602.2018.1542297  

 
Oga-Baldwin, W. L. Q., Nakata, Y., Parker, P. and Ryan, R. M. (2017) ‘Motivating young 

language learners: a longitudinal model of self-determined motivation in elementary 

school foreign language classes’, Contemporary Educational Psychology, 

49, pp.140-150. Available at: https://doi.org/10.1016/j.cedpsych.2017.01.010  

 
Paumier, D. and Chanal, J. (2022) ‘The antecedents and consequences of autonomous 

and controlled motivation: domain specificity and motivational sequence at the 

situational level’, Frontiers in psychology, 13, 987582. Available at: 
https://doi.org/10.3389/fpsyg.2022.987582  

 
Pitzer, J. and Skinner, E. (2017) ‘Predictors of changes in students’ motivational resilience 

over the school year: the roles of teacher support, self-appraisals, and emotional 

reactivity’, International Journal of Behavioral Development, 41(1), pp.15-29. 
Available at: http://dx.doi.org/10.1177/0165025416642051  

 
Reeve, J. (2016) ‘Autonomy-supportive teaching: what it is, how to do it’, in W.C. Liu, J. 

Wang and R. Ryan (eds.) Building autonomous learners. Springer, pp.129-152. 

Available at: https://doi.org/10.1007/978-981-287-630-0_7  
 

Reeve, J. and Cheon, S.H. (2021) ‘Autonomy-supportive teaching: its malleability, 
benefits, and potential to improve educational practice’, Educational Psychologist, 

56(1), pp.54-77. Available at: https://doi.org/10.1080/00461520.2020.1862657  

 
Reeve, J., Jang, H., Carrell, D., Jeon, S. and Barch, J. (2004) ‘Enhancing students' 

engagement by increasing teachers' autonomy support’, Motivation and Emotion, 
28(2), pp.147-169. Available 

at: https://doi.org/10.1023/B:MOEM.0000032312.95499.6f  

 
Rizvi, S., Rienties, B. and Khoja, S. A. (2019) ‘The role of demographics in online learning; 

A decision tree based approach,’ Computers and Education, 137, pp.32-47. 
 

https://doi.org/10.1080/13540602.2018.1542297
https://doi.org/10.1016/j.cedpsych.2017.01.010
https://doi.org/10.3389/fpsyg.2022.987582
http://dx.doi.org/10.1177/0165025416642051
https://doi.org/10.1007/978-981-287-630-0_7
https://doi.org/10.1080/00461520.2020.1862657
https://doi.org/10.1023/B:MOEM.0000032312.95499.6f


Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        27 

Roddy, C., Amiet, D. L., Chung, J., Holt, C., Shaw, L., McKenzie, S., Garivaldis, F., Lodge, 
J. M. et al. (2017) ‘Applying best practice online learning, teaching, and support to 

intensive online environments: an integrative review’, Frontiers in Education, 2. 
Available at: https://doi.org/10.3389/feduc.2017.00059  

 

Roorda, D. L., Koomen, H. M. Y., Spilt, J. L. and Oort, F. J. (2011) ‘The influence of 
affective teacher–student relationships on students’ school engagement and 

achievement: a meta-analytic approach’, Review of Educational Research, 81(4), 
pp.493-529. Available at: https://doi.org/10.3102/0034654311421793  

 

Ryan, R. M. and Deci, E. L. (2017) Self-determination theory: basic psychological needs in 

motivation development and wellness. Guilford Press. 

 
Ryan, R. M. and Deci, E. L. (2020) ‘Intrinsic and extrinsic motivation from a self-

determination theory perspective: definitions, theory, practices, and future 

directions,’ Contemporary Educational Psychology, 61, p.101860. Available 
at: https://doi.org/10.1016/j.cedpsych.2020.101860 

 
Ryan, R. M. and Moller, A. C. (2017) ‘Competence as central, but not sufficient, for high-

quality motivation: a self-determination theory perspective’, in A. J. Elliot, C. S. 

Dweck and D. S. Yeager (eds.) Handbook of competence and motivation: theory 

and application. The Guilford Press, pp.214-231. 

 
Sheldon, K.M. and Filak, V. (2008) ‘Manipulating autonomy, competence, and relatedness 

support in a game-learning context: new evidence that all three needs matter’, 

British Journal of Social Psychology, 47(2), pp.267-283. Available at: 
https://doi.org/10.1348/014466607X238797      

 
Shroff, R. H., Vogel, D. R. and Coombes, J. (2008) ‘Assessing individual-level factors 

supporting student intrinsic motivation in online discussions: a qualitative study’, 

Journal of Information Systems Education, 19(1), 111-126. 
 

Taber, K. S. (2018) ‘The use of Chronbach’s alpha when developing and reporting 
research instruments in science education’, Research in Science Education, 48, 

pp.1273-1296. Available at: https://doi.org/10.1007/s11165-016-9602-2  

https://doi.org/10.3389/feduc.2017.00059
https://doi.org/10.3102/0034654311421793
https://psycnet.apa.org/doi/10.1016/j.cedpsych.2020.101860
https://doi.org/10.1348/014466607X238797
https://doi.org/10.1007/s11165-016-9602-2


Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        28 

 
United Nations Educational Scientific, and Cultural Organization (UNESCO) (2020) 

Education: from COVID-19 school closures to recovery. Available at: 
https://en.unesco. org/covid19/educationresponse (Accessed: 1 July 2023). 

 

Wang, C., Hsu, H-C. K., Bonem, E. M., Moss, J. D., Yu, S., Nelson, D. B. and Levesque-
Bristol, C. (2019) ‘Need satisfaction and need dissatisfaction: a comparative study 

of online and face-to-face learning contexts’, Computers in Human Behavior, 95, 
pp.114-125. Available at: https://doi.org/10.1016/j.chb.2019.01.034  

 

Wang, M. and Eccles, J. S. (2013) ‘School context, achievement motivation, and academic 
engagement: a longitudinal study of school engagement using a multidimensional 

perspective’, Learning and Instruction, 28, pp.12-23. Available at: 
https://doi.org/10.1016/j.learninstruc.2013.04.002  

 

Wang, Y., Tian, L. and Scott Huebner, E. (2019) ‘Basic psychological needs satisfaction at 
school, behavioral school engagement, and academic achievement: longitudinal 

reciprocal relations among elementary school students’, Contemporary Educational 

Psychology, 56, pp.130-139. Available at: 

https://doi.org/10.1016/j.cedpsych.2019.01.003  

 
Zhou, X., Chai, C. S., Jong, M. S.-Y. and Xiong, X. B. (2021) ‘Does relatedness matter for 

online self-regulated learning to promote perceived learning gains and 
satisfaction?’, The Asia-Pacific Education Researcher, 30, pp.205-215. Available at: 

https://doi.org/10.1007/s40299-021-00579-5  

 
 

Author details 
 

Jed Locquiao currently works as an Assistant Professor in the Curriculum and Instruction 
Department of the State University of New York at Oswego, with a past appointment at 

Minnesota State University Moorhead. In addition to teaching undergraduate and graduate 

students, Jed draws from empirical insights in psychology to make sense of problems in 
special education and higher education.  

 

https://www.unesco.org/en/covid-19/education-response
https://doi.org/10.1016/j.chb.2019.01.034
https://doi.org/10.1016/j.learninstruc.2013.04.002
https://doi.org/10.1016/j.cedpsych.2019.01.003
https://doi.org/10.1007/s40299-021-00579-5


Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        29 

Abby Gronlund recently graduated as a licensed teacher of inclusive elementary education 
from the School of Teaching and Learning at Minnesota State University Moorhead. 

 
 

 

 

Licence 
 
©2024 The Author(s). This is an open-access article distributed under the terms of the 

Creative Commons Attribution 4.0 International License (CC-BY 4.0), which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author 

and source are credited. See http://creativecommons.org/licenses/by/4.0/. Journal of 

Learning Development in Higher Education (JLDHE) is a peer-reviewed open access 
journal published by the Association for Learning Development in Higher Education 

(ALDinHE). 
  



Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        30 

Appendix A. Codebook protocol 
 

Methodological framework 
Quantitative content analysis as described by Neuendorf (2017). Researchers generated a 

priori codes that guided the coding phase in interpreting and transforming student 
responses into ordinal variables.   

 
 
Case inclusion criteria for class reflection frequency counts, class reflection quality, 
and midterm score 
 

• Student must have not withdrawn from class for inclusion. 

• Student must have submitted initial survey at first week of semester for 

inclusion. 

• For qualified cases mentioned above, not submitting midterms yielded a zero 

score. 

 
 
WK 1-5 class reflection quality (before progress check-ins) 
a priori-[N/A, Superficial, Involved] 

 

N/A (0)=Class reflection is missing or does not address all parts of class 

reflection with pertinent weekly coursework content and instruction. 

 
Superficial (1)=all parts of the class reflection comments upon pertinent weekly 

coursework content and instruction according to only Remember-Level activity as 
described in Bloom’s Revised Taxonomy.  

 

Involved (2)=any part or all parts of class reflection comments upon pertinent 
weekly coursework content and instruction according to Understand-Level through 

Create-Level activity as described in Bloom’s Revised Taxonomy.  
 

 

 
 



Locquiao and Gronlund                      Basic psychological needs to online engagement and 
                                 achievement among first-year undergraduates  
 

Journal of Learning Development in Higher Education, Issue 31: September 2024        31 

Note 1 
In preparation for data analysis of class reflection quality, N/A and Superficial codes 
were combined to code (0) and Involved is turned into single code (1). Rationale is 
that not answering and mere repetition defeats point of exercise to actively consider and 

commit subject content to one’s knowledge networks.   
 
 
Note 2 
Rationale to distinguish between [Superficial] and [Involved] comes from education 

psychology research which identified how deep engaged learning marked by accuracy, 
automaticity, and fluency derives from not merely memorising information but from actively 

transforming it to connect with one’s background knowledge (Anderson & Krathwohl, 
2001). Activity beyond Remember-Level suggests diligence in seeking to learn for 

conceptual mastery rather than to regurgitate items for grade points.  

 
The major distinction between superficial submissions and involved submissions is that 

entries in the former category merely rephrased or repeated points presented in the course 
content. Superficial entries did not elaborate upon the course content by posing examples 

to ideas/concepts; did not explain why ideas/concepts were important; nor did they 

connect ideas/concepts to other coursework or related experiences. Furthermore, 
superficial entries posed recall questions whose answers were found directly in the course 

content instead of asking understanding, analysis, or evaluative questions that elaborated 
upon the course content. 

 

Screening with two categories (instead of six categories) and screening for ‘any part or all 
parts’ invited charitable approach/latitude in defining what counts as superficial over 

involved coursework engagement. But it does account for the reality that students hold 
different readiness/proficiency levels in assigning meaning to subject content and when 

prompted to reflect upon their learning experiences. Student A may very well engage 

content at an understand level as they classify concepts with different examples; Student 
B may very well engage content at an analysis level in wondering how a single concept 

can manifest across different contexts; and Student C may very well be engaged with 
content an evaluative level with expressing appreciation over how an instructional exercise 

illustrated a major idea for a given week. All would amount to purposeful cognitive activity 

beyond rote recall. 
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Appendix B. Class reflection submission examples 
 

NA or Superficial 
 

(Submission Student-3547505, Semester 1-Week 3): 
Fresh idea: During week 3 I learned about the Endrew V Douglas case. Endrew 
was in SPED services through his school under ADHD and Autism. His parents 
noticed that his goals were the same every year. Then they moved him to a private 
school and he made significant progress. So his parents filed for reimbursement for 
tuition. That leads to what does public school services really do for the children. So, 
the court agreed that schools must design SPED services with reasonably goals 
and objectives.  
Muddy Idea: I don’t understand what FAPE is, along with I don’t know what IDEA 
stands for.  
What worked/didn’t work: What worked for me was taking the court case step by 
step and describing the plaintiffs first and so on. 

 
(Submission Student-3276115, Semester 2-Week 3):  

Fresh Idea: The least restrictive environment helps students with special needs 
adapt to their learning environment in the best possible way they can.  
Muddy Idea: How do you decide what learning environment a student can handle?  
What worked and what did not work: Taking notes and participating in the activities 
during the lecture really helps me stay focused and engaged and makes the lecture 
a bit more fun. 

 
(Submission 3721553, Semester 3-Week 3): 

Fresh Idea: One fresh idea from this section was that SPED is still young. It’s not 
this idea that has been around forever, and we are still figuring it out. Special 
Education is forever evolving to better students with disabilities. Students 
with disabilities learn in the general education setting first and if that is not possible 
then they must learn in a setting closest to the general education setting. Each 
students learning arrangement may look different, everyone has different needs.  
Muddy Idea: One muddy idea I had from this section was the full inclusion of mid-
1990s slide. It states that all students no matter their abilities are to be taught in 
general education classrooms but then also SPED must be eliminated in some 
instances. I am confused on why they would want to take away special education. It 
seems that they have the students’ best interest in mind because they want them in 
the general education classes. However, everyone is different, and some students 
may not learn best in the general education classrooms. 
What worked/what did not work: [Blank Section] 
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Involved 
 

(Submission 3071212, Semester 1-Week 3): 
Fresh Idea: Until today I did not know much about the Endrew versus Douglas 
case. However, I completely understood taking Endrew to a private school where 
they served just students with autism. It clearly benefited Endrew by being there 
where he made significant academic and behavioral gains from being at the new 
school. I didn’t even know that we as people could hypothetically even take schools 
to court to pay for tuition for going to another school based on the fact that they did 
not meet the students needs based on their IEP’s. I thought it was interesting how 
that court case went overall. I understood the parent’s frustration but, personally I 
don’t know if I would have made the school pay for the tuition.  
Muddy Idea: I mainly understand the least restrictive environment (LRE) and I agree 
with how first we should see how students with disabilities adapt and learn in those 
current environments. However, I think that sometimes like in the Endrew case if the 
student learns better at a private school where they focus on students with only 
autism would they not benefit more from being there versus in a public general 
education setting? I am not saying always it is one hundred percent up to 
the parents discretion. But, not all schools offer or have the personnel to 
accommodate to the needs of some students and then those students don’t 
advance at the same rate as the other students. I get this from the personal view of 
the last school I worked at just this year in fargo where the school did not have 
personal paraprofessionals and it was very obvious to see that some students 
would have benefited from them being there but, they were not available. 
What did and Didn’t work: I thought you did very well throughout the last few 
lectures personally. I have noticed that you talk slower and the PowerPoints are 
more thorough along with you being plenty informative on the topics especially with 
the examples. Overall, I think this all is going very well. Other than the group project 
it is hard to communicate with peers that do not reply very well if at all. 

 
(Submission 3279242, Semester 2-Week 3): 

Fresh Idea: My fresh idea for this week is the Endrew v Douglas School District 
(2017) case. Even though it happened recently, I had never heard of it before, even 
though I had heard about some of the other cases. It really made me think 
about the “bare minimum” of Special Education. It is also something for me to keep 
in mind as a future educator. Just because a child is making 
minor improvements, does not mean that that can be the best that they do. Some 
improvements do not always mean that something is working. When planning 
an IEP in the future I want to always keep this in mind. I want to keep in mind that 
yes, small improvements are still improvements, however that does not mean that 
there is not a better way to go about things in order to make more improvements. 
We can always do better.  
Muddy Idea: A muddy idea I had this week has to do with intense instruction and 
integration. I feel like with the No Child Left Behind act that it is a common thought 
to want to include children with disabilities into the general classroom as much as 
possible. However, what if that certain child learns best when they can have more 
intense instruction with a one-on-one type setting which happens to be away from 
the classroom? What if a child has a disability, such as Autism or social anxiety, and 
they do not do well in groups larger than two or three? Are these types of 
scenarios where developmentally appropriate practices come into play 
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when deciding how to go about certain children with disabilities? Is there a way for a 
child to still be included in the classroom when they learn and do better in a different 
setting under intense instruction?  
What worked and what did not work? What worked well for me this week were the 
Jigsaw presentations on the different court cases! I felt like this was a great way to 
work together to help further our learning. Creating my own PowerPoint and 
researching my case helped me learn a lot about that case as well. I also like how 
the presentations were designed to “cut right to the point’’ and helped me have a 
clear learning experience. I would say that I learn best when using more “simple” 
learning practices. What did not work well for me were the full inclusion arguments. 
I felt like the wording was a little confusing and that I could not tell which arguments 
were for or against as clearly. 

 
(Submission 3071264, Semester 3-Week 3):  

Fresh Idea: One fresh idea that I had from this section of notes had to do with all 
of the back and forth happening in history in regard to needing SPED. I had no idea 
that at one point in time after many parents and families fought so hard to get 
SPED, it was then under an attempt to become abolished. I can understand both 
sides of the Full Inclusion argument, however I seem to side with the argument 
against Full Inclusion. 
Muddy Idea: One thing that was muddy for me from this section of notes had to do 
with REI and how SWD were expected to fit into the classrooms, but the 
classrooms were not adapted to fit them and their own learning needs. It does not 
make sense to me that the classrooms were not adapted, granted it was known that 
these children had specific learning environments and learning needs. 
What worked and what didn’t work: What really worked for me during this section of 
notes was thinking of my own line of work, specifically within the section of LRE. I 
work at an ABA clinic and LRE is something we discuss frequently. So, it helped me 
to understand by already having that background. What also really helped was 
seeing the LRE on a least to most restrictive scale and being able to envision what 
each of those would look like plus, I also have background within the school setting. 
One thing that didn’t work for me was overall just trying to grapple in my mind the 
reasonings behind REI and Full Inclusion. I can see why, but also why not. 
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