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ABSTRACT

Research shows that involving students in assessment may help improve students’
learning, engagement, and thinking skills, but it may also be a challenge for both
educators and students. Few research studies have investigated the role of individual
differences such as students’ personalities, learning styles, self-efficacy, motivation, and
self-regulation in assessment processes that involve students. This study investigated (a)
the effects of instructor/teaching assistant assessment, self-assessment, peer assessment,
and levels of self-regulated learning (SRL) skills on students’ skill-based and cognitive
learning outcomes; (b) the changes in students’ perceptions of assessment for learning
after the treatment sessions; (c) the effects of essay rewriting/assessment experience and
levels of SRL skills on students’ collaborative writing.
In this study, the Motivated Strategies for Learning Questionnaire (MSLQ)
(Pintrich, Smith, et al., 1991) was used to measure students’ SRL skills. An interactive
Essay Grading & Feedback Tool was created for the purpose of providing automatic
feedback, with both text and grades, to the participants in self- and peer assessment
groups for their essay assessment and rewriting. Two versions of the Essay Grading and
Feedback Tool were used: one generated the correctional or reinforcing feedback
(labeled as I type of feedback), while the other generated didactic or suggestive feedback
(labeled as D type of feedback). Subgroups in self- and peer assessment groups used the
two different versions of the tool respectively, and the subgroups are referred to as SI,
SD, PI, and PD. A self-reported questionnaire was used to measure the participants’
perceptions of assessment for learning.
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A total of 264 participants were included in the final data analysis. Factorial
MANOVA was performed to test the effectiveness of assessment strategies and levels of
SRL skills. No significant differences were found in student cognitive and skill-based
learning outcomes when students had different assessment strategies. There was no
interaction between assessment strategies and students’ SRL skills. Mixed factorial
ANOVA was conducted to test hypotheses about the participants’ perception change after
the essay rewriting/assessment process. There was a statistically significant difference in
student general perceptions of assessment for learning. For participants with low MSLQ,
self-assessment group (SD—self-assessment strategy with didactic/suggestive feedback)
showed the biggest change in perceptions after the treatment sessions when compared
with the control (TA) group. A significant main effect of assessment strategies was found
in the participants’ collaborative writing process. No interaction was found between the
assessment strategies and SRL skills.
The findings about the assessment strategies having no significant effect on
student cognitive and skill-based learning outcomes are not surprising with further
reflection on the research process and some self- and peer assessment literature that
investigates similar learning outcomes. This study found an overall improvement in
perceptions of assessment for learning for all groups. The finding about collaborative
writing indicates that from a process versus outcome perspective, the benefits of self- or
peer assessment are more likely to show in processes rather than in immediate outcomes.
Limitations of the study, implications for instructional designers, and
recommendations for future research are discussed.
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CHAPTER 1
INTRODUCTION
Background
For years, educators have been searching for innovative assessment methods to
improve student learning. Researchers have called for a transition from a scientific
measurement approach, i.e., objective testing of knowledge, to the assessment of
meaningful learning (Birenbaum, 1996; Dochy et al., 1999; Shepard, 2000). This seems
to be the main theme in assessment reform for many years. According to Shepard (2000),
the traditional measurement approach and testing, which were highly consistent with
associationist and behaviorist learning theories, have now become outdated as new ways
of instruction and new learning theories develop. In practice, assessment is mostly
separated from instruction because of its pragmatic focus as well as its over-extended
traditional image that represents standards, rewards, and punishments. Undoubtedly,
maintaining standards and accountability is important. However, as Gibbs & Simpson
(2004) suggest, we should strive to increase the attainment of standards by improving
student learning instead of by better measuring limited learning. When assessment serves
as “a source of insight and help instead of an occasion for meting out rewards and
punishments” as described by Shepard (2000, p.10), learning can become live, active, and
engaging.
Authentic assessment and students’ involvement in evaluating their own work are
among the approaches that illustrate how new conceptions of assessment differ from
traditional ones (Pedersen & Williams, 2004). These two approaches are pertinent to this
study. The new conceptions of assessment described in the beginning bring our attention
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to formative assessment, or classroom assessment, which has a long tradition in
education, but which educators are now questioning.
The following discussion describes the background of the research study in two
areas, formative assessment in higher education, and the potential benefits and challenges
of using essay writing assignments to improve student thinking and learning. These two
areas interrelate because essay writing serves as the topic of formative assessment
activity in this study.
Formative Assessment in Higher Education
In theory, formative assessment provides quality feedback that helps students
improve their performance and facilitates their active learning processes. According to
Sadler (1987), learners need three components in a formative assessment process: (a)
standards that the learners can refer to, (b) a comparison between the actual performance
and the standards, and (c) action that the learners need to take to narrow the gap between
their actual performance and the standards. Black and William (1998) have found that
formative assessment is effective in improving learning regardless of educational levels
and content areas. Sadler (1998) restated the importance of formative assessment and
quality of feedback in improving learning. In essence, formative assessment activities can
encourage opportunities for further learning and conceptual development through
feedback, interpretation, and dialogue between instructors and learners. While this may
lead to a suspicion of formative assessment functioning from a simple transmission
perspective of learning, a central argument regarding formative assessment in higher
education is that students should be able to become self-regulated learners through
formative assessment and feedback (Nicol & Macfarlane-Dick, 2006).
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However, in practice, a variety of factors have deprived students of the intensive
learning that may rise from formative assessment. These factors may include the limited
quantity and quality of the feedback that students receive, the separation of assessment
and instruction, and a measurement-oriented assessment culture in general. Education
reformers have been calling attention to the decline of formative assessment and the
reduced opportunities for students to benefit from receiving feedback (Hounsell, 2003, in
Falchikov, 2005; Gibbs & Simpson, 2004).
The following three factors exist commonly in higher education, and these factors
can severely reduce or even completely disable the power of formative assessment. The
first factor is limited quantity and quality of feedback (Read, Francis, & Robson, 2005).
While admitting the value of feedback in student learning, faculty find it difficult to give
detailed and individualized feedback to every student, especially when they teach largeenrollment classes. The second factor is communication about the criteria or feedback
(Lea & Street, 1998; Higgins, Hartley, & Skelton, 2001). Even if students receive
feedback from their instructors or TAs, they often find it difficult to understand the
information contained in the feedback and cannot absorb the message the TAs or
instructors try to convey. Such difficulty in communicating the meaning of feedback is
often caused by students’ incorrect understandings of either the criteria or the feedback.
The third factor is students’ characteristics and attitudes toward assessment. Students may
view formative assessment activities as “inauthentic, pointless, and another hurdle to
jump over, or something that is unconnected with real learning” (Norton, Tilley,
Newstead, & Franklyn-Stokes, 2001, p.271). Self-regulated learners can actively interpret
the feedback they have received and effectively transfer them into actions to fill the gaps
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between their performances and the goals (Nicol & Macfarlane-Dick, 2006). However,
achievement-oriented students described by Entwistle (1987) or “cue-seekers” portrayed
by Miller and Parlett (1974, in Norton, 2004; Norton et al., 2001), together with students
of low self-regulation, are the ones who stay on the fringe of formative assessment and
feedback, and usually adopt a surface approach to learning.
Potential and Challenges in Essay Writing
Essay writing is a popular method used in traditional classrooms to cultivate
student thinking. Potentially, essays can be effective for assessing an array of academic
competencies such as the literature search, synthesis, the articulation of ideas, and critical
judgment (Pain & Mowl, 1996). The activities involved in essay writing processes enable
learners to demonstrate and practice these academic skills. Many educators believe that
appropriate essay writing encourages higher-order thinking. In the online learning
environments where learners are faced with significant writing demands, essay writing
continues to be one of the most commonly designed learning activities. As Gray (2002)
points out, written projects play an important role in online instruction, even in
disciplines that are normally not writing intensive, because both students and online
classrooms actually exist as formal (essays/projects) or informal writing
(emails/discussions/chats).
However, research in essay writing has revealed problems caused by the essay
writing process itself by grading and by giving feedback. For the instructors, grading
students’ written assignments is very time-consuming and difficult (Kuisma, 1999).
Reliability is a big concern in grading essays. Read, et al. (2005) indicate that bias
inevitably exists in the assessment of essays because very often assessors find it difficult

5
to have unanimous judgment of the quality of academic writing. Several previous studies
have found that the reliability of the assessment of academic writing is very low,
especially when assessing long essays (Cox, 1988, in Kuisma, 1999). As for students,
they may have different conceptions of essays according to their discipline (Hounsell,
1984, 1987, in Prosser & Webb, 1994), and they may have different expectations about
essays than those of their instructors (Pain & Mowl, 1996). Another concern pointed out
by Pain and Mowl (1996) is that usually the feedback given to the students on essay
writing “tends to be descriptive rather than explanatory,” meaning students usually get
criticism rather than constructive suggestions to help them improve. Moreover, the
subjectivity in essay grading adds to the concerns and confusion about the essay writing
process for the students (Read, 2001, in Read, et al., 2005).
These problems, which are exacerbated by other doubts about essay writing as a
practical activity outside of academia (Gibbs, 1992, in Venables & Summit, 2003), and
the time required to evaluate essays, have prevented students from fully benefiting from
essay writing assignments. Sometimes faculty members hesitate to use essay writing in
their classes when they face these challenges. However, considering the enormous value
of essay writing, educators and researchers need methods to overcome these challenges
Involving Students in Assessment
Involving students in the assessment processes may alleviate these problems.
Common practices used to involve students in the assessment process include selfassessment, peer assessment, and collaborative assessment. Falchikov (2005) suggests
that the most important reason to involve students in assessment processes is the direct or
indirect benefits the students obtain through participation. Falchikov has also noted that
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the claims of benefits are mostly supported by either statistical evidence generated by
studies investigating improved performance and learning outcomes, or information
collected from student self-reports or questionnaire data. In her book, the researcher
summarized from previous studies a total of thirty-one benefits of involving students in
assessment and classified them into eight categories, among which the group of cognitive
and meta-cognitive competencies and the group of skills development are the largest.

Problem Statement
Even though there are many benefits of involving students in assessment,
problems may arise from the process of involving students in assessment, because ideally
students need to have certain levels of responsibility and autonomy or self-regulation to
perform and benefit from the process. Not all students have the required levels of
autonomy and skills. Some studies have reported students’ concerns about not having the
knowledge and skills needed to be involved in assessment as well as their lack of
confidence in both themselves and their peers doing the assessment tasks that
traditionally have been performed by their instructors or tutors (Sluijsmans, Moerkerke,
Dochy, & van Merrienboer, 2001; Lin, Liu, & Yuan, 2001).
In summary, involving students in assessment has posed a challenge for students
because they need to display higher-order learning skills, strategies, responsibility, and
autonomy to function and benefit from being involved in the assessment process. In
addition, students may benefit differently according to their levels of prior knowledge,
self-efficacy, motivation and many other personal traits. These personal traits or
individual characteristics may either promote or hinder students’ participation and
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engagement in assessment learning activities. Whether educators can successfully
improve students’ learning through involving them in assessment may by and large
depend on how they design and implement processes that consider individual
characteristics within the context of assessment. Thus, the researcher proposes that it is
pertinent to examine the role of individual differences such as students’ personalities,
learning styles, self-efficacy, motivation, and self-regulation in assessment processes that
involve students.
However, among the abundance of research on involving students in assessment,
few research studies have investigated the role of individual characteristics in such
assessment processes. A few scholars contend that a complete theoretical foundation is
not in place for process-oriented formative assessment and they attempt to propose
different conceptual frameworks that can support the effective use of such assessments
(Yorke, 2003). The lack of a theoretical basis for formative assessment may be one of the
important reasons that the role of individual characteristics in assessment processes
involving students is under-researched.

Purpose of the Study
The purpose of this study was to investigate whether students with different levels
of self-regulated learning (SRL) skills perform and benefit differently from different
types of assessment strategies in essay writing. Specifically, the main purpose of this
study was to determine whether there is a significant difference between students with
higher levels of SRL skills and those with lower SRL skills in learning outcomes (skillbased and cognitive) when they use different assessment strategies to guide their essay
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writing and rewriting. A second purpose of the study was to investigate how the
perceptions of assessment for learning change after the treatment sessions among the
participants with different levels of SRL skills. A third purpose of the study was to
examine the differences in learning outcomes between teams of students with higher level
of SRL skills and those with lower level of SRL skills in a collaborative writing process
following the individual essay rewriting and assessment experience.

Research Questions
The assessment strategies investigated in this study include instructor/teaching
assistant assessment (TC), self-assessment (SA), and peer assessment (PA). The study
investigated the following research questions that correspond to the research purposes:
Question 1:
What are the effects of self-assessment, peer assessment, and instructor/teaching
assistant assessment on students’ skill-based and cognitive learning outcomes as
measured by final scores (the 2-page paper grades and Exam Three grades)? And, are
these effects significantly different when they are examined for students with higher and
lower SRL skills?
Question 2:
Is there an interaction between assessment strategies and SRL skills?
Question 3:
Is there a difference in students’ perceptions of assessment for learning before and
after the use of different assessment strategies in their individual essay
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rewriting/assessment process? How does this difference vary across groups with higher
and lower SRL skills?
Question4:
Do the level of SRL skills and the essay rewriting/assessment experience have an
impact on students’ collaborative writing?

Research Hypotheses
The following hypotheses will be tested to answer the research questions:
Ho1: There will be no significant differences in student skill-based and cognitive
learning outcomes among students receiving different assessment strategies.
Ho2: There will be no significant differences in student skill-based and cognitive
learning outcomes among students receiving different assessment strategies with different
types of feedback (grades and the two levels of automatic feedback generated by the
essay grading tools) for their individual essay rewriting/assessment processes.
Ho3: There will be no significant differences in student skill-based and cognitive
learning outcomes among students with a higher or lower level of SRL skills.
Ho4: There will be no significant interaction between assessment strategies and
students’ SRL skills.
Ho5: There will be no significant differences in students’ general perceptions of
assessment for learning among students with different levels of SRL skills before and
after the use of different assessment strategies.
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Ho6: There will be no significant differences in student perceptions of self- or
peer assessment for learning among students with different levels of SRL skills before
and after the use of different assessment strategies.
Ho7: There will be no significant differences in student collaborative writing
(measured by the final scores on the team paper) among students having experienced
different assessment strategies.
Ho8: There will be no significant differences in student collaborative writing
(measured by the final scores on the team paper) between teams with higher and those
with lower SRL skills.

Significance of the Study
Taras (2006) suggests that according to Sadler’s (1989) formative assessment
theory, students need to experience assessment directly and have the opportunity to
integrate feedback into their learning. Additionally, students’ individual abilities and
characteristics may affect how they participate and function while engaged in assessment
processes. Over a decade ago, considering how assessment affects students’ learning and
development, Birenbaum (1996) called for more research on the relationship between
assessment preferences and individual characteristics such as self-efficacy, intrinsic
motivation, self-regulation, and cognitive strategy use. Falchikov (2005) re-emphasized
Birenbaum’s view that assessment should function to help a learner become “a selfregulated learner, capable of communicating and co-operating with others” (p.2).
However, research on individual differences in the context of assessment is still lacking.
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In June 2006, the researcher sent email inquiries to Falchikov and Birenbaum,
about the paucity of research in literature on the role of individual differences in
assessment processes involving students. Both scholars confirmed the lack of
investigation in this area (N. Falchikov, personal communication, June 29, 2006; M.
Birenbaum, personal communication, July 9, 2006).
In general, the study may add to the understanding of theoretical constructs
related to assessment for learning. The study will hopefully help educators and
instructional designers adopt design strategies that consider learner differences in
developing assessments involving students in the processes. This may be useful for
course design that intends to provide scaffolding for students with low self-regulated
learning skills in online learning environments. Results about how learners’ perceptions
of assessment for learning change with regard to assessment strategies may also help
improve the design and implementation of assessment processes that involve students.

Definition of Terms
The definitions below explain the meaning of the key terms as they are used in
this study.
Assessment: A process through which instructors obtain information about student
learning or performance on academic tasks, judge the information according to certain
standards or criteria, and then make decisions about learning based on that judgment.
Formative Assessment: Assessment that “is concerned with how judgments about
the quality of student responses, (performances, pieces, or works) can be used to shape
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and improve the student’s competence by short-circuiting the randomness and
inefficiency of trial-and-error learning” (Sadler, 1989, p.120)
Self-regulated Learning (SRL): Pintrich (1999) defines self-regulated learning as
“the application of general models of regulation and self-regulation to issues of learning,
in particular, academic learning that take places in school or classroom contexts” (p.
451).
Self-regulated Learning Skills (SRLS): The strategies used to monitor and regulate
activities in the cognitive, metacognitive, motivational or affective, and behavioral
domains (Pintrich, 2000).
Self-assessment: An activity in which learners make judgments about their
achievements and outcomes of their own learning (Boud & Falchikov, 1989).
Peer Assessment: A process in which individual learners “consider the amount,
level, value, worth, quality, or success of the products or outcomes of learning of peers of
similar status” (Topping, 1998, p. 250); and a one-way process in which learners serve as
assessors who provide feedback on the assessed products while receiving no feedback on
their own work from peers.
Learning Outcomes: Learning demonstrated by students’ essay writing scores,
exam scores, and perceptions reported in a self-report questionnaire after treatment
sessions. The essay scores and exam scores are considered as skill-based and cognitive
learning outcomes, while the perceptions of assessment for learning are considered as
affectively-based learning outcomes. Kraiger, Ford, and Salas (1993) proposed the three
categories of learning outcomes: cognitive, skill-based, and affective.
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Rubric: A coherent set of rules in the form of assessment criteria with assigned
scores to improve consistency in assessment.
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CHAPTER 2
LITERATURE REVIEW

This review of the relevant literature focuses on student involvement in
assessment, the essay as an assessment task, self-regulated learning (SRL), and the
relationship between SRL and assessment.

Involving Students in Assessment
Although slow in coming, changes in assessment have happened, perhaps
accompanying the fundamental change in education called for by Freire’s (1972) shift
from “banking education” to “problem-posing education” or “liberating education.” The
change process is gradual but may greatly influence student learning when students can
play an active role in assessment and engage in learning from a perspective that is
different from the occasions when they are merely the passive test-takers. As proposed by
Birenbaum (1996), assessment in the 21st century tends to favor a “contextual-qualitative
approach,” in which students share assessment responsibility, reflect on learning,
collaborate with peers, and continue dialogues with their teachers. According to
Falchikov (2005), involving students in assessment represents the themes of various new
conceptualizations in assessment, such as transformative assessment, authentic
assessment, sustainable assessment, or competence-based assessment. In the literature,
involving students in assessment involves three commonly used and researched
assessment practices: self-assessment, peer assessment, and collaborative assessment.
This study investigated self-assessment and peer assessment, so the literature review
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focuses on these two types of assessment practices as strategies involving students in
assessment
Self-assessment and peer assessment are commonly used assessment practices in
many fields of study in higher education. The practice of involving students in
assessment started in the 1950s and the first research in this area focused more on
measurement (Falchikov, 2005). Interests in this area have become significant since the
1990s, and have attracted more attention in recent years because online learning
environments require a higher level of student responsibility and self-regulation. Paris
and Paris (2001) propose that ideally the positive outcomes of assessment can influence
students’ learning significantly by helping students develop “greater responsibility,
sustained effort, awareness about learning, and personalized mastery goals” (p.95). This
best summarizes the purpose of involving students in assessment.
Falchikov (2005) categorizes the themes from the research on involving students
in assessment and summarizes eleven themes from the 1990s and nine themes from the
beginning of the twenty-first century. Each theme has a number of sub-themes. Table 2.1
shows the themes and sub-themes summarized by the author. According to Falchikov, the
nine categories identified from the studies in the beginning of the twenty-first century are
similar to those in the 1990s, except that studies investigating the use of computer
technology in assessment have shown a similar pattern as those in the 1950s. That is, they
first focus on measurement issues such as reliability and validity, and then problems,
benefits, and process.
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Table2.1: Research on Involving Students in Assessment in the 1990s by Falchikov
(2005)
Themes
Sub-themes
1. Benefits, improving
a. Multiple benefits (e.g. higher order cognitive
student learning and
skills, increased autonomy, increased
development
participation)
b. Autonomy / independent learning
c. Fostering deep approach
d. Developing reflection
e. Anxiety reduction
f. General investigations of learning and assessment
g. Investigating beneficial effects on learning
1) Facilitating acquisition
a. Improving self- & peer assessment skills
and development of skills
b. Transferable skills
c. Improving / acquiring computer / programming
skills
d. Using self-assessment to investigate other skills
2) Pressure from external and a. External: national bodies
internal bodies
b. Internal: formal and mandatory
c. Internal: problems resulting from external
pressure
d. Internal: informal and voluntary
3) Addressing problems of
No sub-themes identified. Topics researched include:
assessment
non-participation; assessment of participation; exams
“unrealistic” and unfair.
4) Measuring reliability or
No sub-themes identified. Topics researched include:
validity
reliability and / or validity of self- & / or peer
assessment.
5) Investigating the process
a. General
b. Student attitudes / satisfaction
c. Individual differences
d. Effects of practice
6) Developing
No sub-themes identified. Topics researched include:
communication skills
peer evaluation of writing; self- & peer assessment of
essay; self-assessment of coursework essays; peer
assessment & self-assessment of posters.
7) Transferring power
No sub-themes identified. Topics researched include:
co-assessment; student self-evaluation processes;
students responsibility, sense of ownership, power and
control, empowerment.
8) Providing feedback
No sub-themes identified. Topics researched include:
student feedback in self- & peer assessment; peer
assessment to complement teacher feedback,
especially in large class.
9) Saving teachers’ time and No sub-themes identified. Topics researched include:
peer assessment; peer & self-assessment of group
reducing their workload
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work; peer assessment seen as a solution.
10) Dissemination and
No sub-themes identified. Topics researched include:
application
dissemination of self-assessment; self-reports; peer
assessment in examination of personality pathologies
Source: Adapted from Table 4.2. Themes and features of the 1990s, in Falchikov, N.
(2005). Improving assessment through student involvement: Practical solutions for aiding
learning in higher and further education. London & New York: RoutledgeFalmer.
Falchikov’s summary presents a very comprehensive analysis of the research on
involving students in assessment. According to the categories in Table 2.1, this study may
belong to the general category of benefits. The following presents a review of literature
that is relevant to this study. Due to the abundant research in this area and the scope of
this study, the review will focus on five areas: 1) value of self-assessment and peer
assessment, 2) feedback, 3) assessment criteria, 4) rubrics and technology uses in self-and
peer assessment, 5) reliability and validity. These five areas are directly related to the
research focus of this study.
Value of Self-assessment and Peer Assessment
Sadler (1989) argues that, through well-designed formative assessment to
encourage teacher-student interaction, students can develop the ability to “exercise
executive control over their own productive activities, and eventually to become
independent and fully self-monitoring”. As the aim of formative assessment, this
recapitulates the essential value of self-assessment and peer assessment and is also the
focal rationale for this study. In this study, self-assessment and peer assessment are
considered in a formative context.
Through internal metacognition and external instructional activities to monitor
and regulate, self-assessment is the key to SRL, which includes the cognitive,
motivational, and affective domains (Paris & Paris, 2001). To meet the challenges of a
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changing society, one important goal of education is to help learners develop the habit of
autonomous learning for life, and continuous self-assessment may be the most direct tool
learners can use to achieve this purpose.
Klenowski’s (1995) case study explored the complex processes involved in
student self-assessment, or self-evaluation. The author selected the case study research
method to examine the complex and dynamic processes and values of student selfevaluation. One Australian rural secondary high school and one suburban London Further
Education college were the two case study sites where teachers adopted student-centered
teaching and learning. The researcher adopted multiple data collection methods:
unstructured interviews of students, teachers, and administrators; observations of student
self-evaluation in action; and analysis of documents, records and physical artifacts. Both
informal and formal self-evaluation processes were identified. Three key dimensions of
the student self-evaluation process emerged from the research: the use of criteria, the
interactive dialogue, and the attribution of the grades. Findings in these three key
dimensions are: 1) identifying self-assessment or peer assessment criteria was a valuable
learning process; 2) when compared with teacher assessment, self-assessment and peer
assessment produced valuable interaction and shared thinking processes in which
feedback and negotiation were important properties; 3) the students gained valuable
insights by engaging in the assessment processes, confirming Wiggins’ (1992)
proposition that involving students in task analysis or making the scoring scheme
increases a sense of ownership of the assessment process. Among many other studies
investigating similar topics, Klenowski’s study confirms the key values of the selfassessment process. Furthermore, Fitzpatrick’s (2006) case study, which investigates a
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self-assessment initiative within the Community Nursing Program, shows that selfassessment helps develop students’ critical thinking and sense of autonomy.
Using a qualitative and interpretive approach, Gale, Martin, and McQueen (2002)
examined triadic assessment, i.e., self-, peer, and tutor assessment within a formative
assessment framework and did not find from the students’ perspective that triadic
assessment was empowering. Sadler & Good (2006) investigated the extent to which selfor peer grading improves test scores. They investigated three types of grading strategies:
teacher-only grading, self-grading plus teacher grading, and peer-grading plus teaching
grading. Results suggest that self-grading leads to significant learning gains while peergrading did not. The study conducted by Lindblom-Ylanne, Pihlajamaki, & Kotkas
(2006) was another study that investigates self-, peer, and teacher assessment, but the
research focus was on comparing among the results from and the students’ experiences
with the three types of assessment rather than whether students can improve their
learning outcomes.
Topping’s (1998) research review provides a comprehensive list of the values of
peer assessment. Topping summarizes the effects and values of peer assessment from
four domains: cognition and metacognition, affect, social and transferable skills, and
systemic benefits. Peer assessment produces a number of benefits for both the assessor
and the assessee in cognition and metacognition (Topping & Ehly, 1998). The assessors
can deepen their understanding of learning through reviewing, summarizing, clarifying,
providing feedback, identifying misconceived knowledge, and defining gaps in
knowledge (Van Lehn, Chi, Baggett, & Murray, 1995, in Topping 1998). Topping
explains that the assessee can build up better sense of quality work, articulate the
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attributes of good or poor performance, and reduce misconceptions. In summary, the
main values of peer assessment include learning engagement, a better sense of
responsibility and accountability, an assessment of understanding, intelligent questioning
and higher order thinking (Topping & Ehly, 1998). In addition, through a narrative
review of literature and analyses of 62 studies, Sluijsmans, Dochy, and Moerkerke (1998)
find that self-, peer, and co-assessment enhance the developments of a competency-based
curriculum, which focuses on knowledge as a tool rather than a goal, and learners have
improved skills and competencies at a professional level. Finally, research on the value of
self- and peer assessment may also investigate students’ perceptions of assessment or
affective learning outcomes. Struyven, Dochy, and Janssens’ (2005) review of research
on students’ perceptions about assessment reveals that students’ perceptions of
assessment greatly influences students’ approaches to learning.
Feedback
Feedback is probably the most important component that produces the greatest
influence on student learning through formative assessment (Black & William, 1998).
Falchikov (1995) suggests that providing detailed peer feedback is an important function
of peer assessment. According to Topping (1998), and Topping and Ehly (1998), various
forms of peer assessment or peer-assisted learning have different theoretical
underpinnings, such as the Vygotskian theory of scaffolded learning or the Piagetian
model of cognitive conflict. They propose that which theoretical underpinning one type
of peer assessment subscribes to may depend on the level of the assessment and feedback
generated in the peer assessment process. Chi’s (1996) study identifies four types of
feedback in peer tutoring: corrective feedback, reinforcing feedback, didactic feedback,
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and suggestive feedback.
Compared with the few studies investigating the types of feedback and their
effects on students learning from assessment, many studies focus on whether, in practice,
we have realized the powerful role of feedback in enhancing learning as described in
formative assessment theory. For example, Maclellan (2001) reports, from the study
investigating staff and student views on assessment, that most students did not find
feedback helpful in itself or as a means that could encourage discussion. Hounsell (1987)
reported that students often do not read the feedback at all. Other researchers, such as Lea
and Street (1998) or Higgins et al. (2001) report that understanding of or communication
in feedback may inhibit students’ further learning from the use of feedback. However, no
matter which type of feedback students receive from peer assessment, Topping (1998)
points out, “feedback is useful only when recipients act upon it” (p.255). Feedback can
help improve students’ learning in formative assessment only when the students are
involved in the process and able to monitor and regulate their own learning (Sadler, 1998;
Maclellan, 2001). This may help explain why the literature shows conflicting results
about the role of feedback from formative assessment: some find it helpful, while others
do not.
Assessment Criteria
Sadler (1989) suggests that criteria are often elusive and implicit, which makes it
difficult for learners, especially novice learners, to understand and make judgments about
quality by reference to the criteria. Responding to the problem of understanding criteria,
self-assessment and peer assessment research studies focusing on assessment criteria
often investigate whether it is an effective practice to involve students in the creation of

22
criteria, to let the students identify the assessment criteria on their own, or to negotiate
the criteria with the teachers, tutors, or peers. Other research studies explore new ways to
make criteria explicit so students can easily understand criteria in assessment.
O’Donovan, Price, & Rust (2004) also propose a conceptual framework to enhance the
meaningful transfer of knowledge of criteria and standards, which was proven to be
effective in improving students’ performance. However, whether providing assessment
criteria, especially explicit criteria, improves student learning and performance is still
debatable.
Orsmond and Merry (1996) concludes that marking requires students’ clear
understanding of the terms used in the criteria and their familiarity with the subject of the
assessment tasks, and this explains the deviation between the markings made by the
students and the tutors. The study investigating student-constructed marking criteria by
Orsmond, Merry, & Reiling (2000) shows that students constructing their own marking
criteria or in discussion with tutors or peers does not help remove the deviations between
the markings made by the students and the tutors. Orsmond, Merry, & Reiling (2002)
continues to report the findings from his study that investigates student-constructed
marking criteria in the presence of exemplars. The findings demonstrate that 1)
exemplars help students gain better understanding of the marking criteria or the subject
standards; 2) exemplars help produce higher quality outcomes; 3) exemplars help
produce meaningful formative feedback; 4) students can make more objective judgments
through peer assessment than through self-assessment.
Furthermore, recognizing the disadvantages of providing explicit marking criteria to
students, Norton (2004) proposes that re-conceptualizing assessment criteria as learning
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criteria using Bigg’s principle of constructive alignment may enhance students’
understanding and prevent the students from taking a surface approach to learning.
Rubrics and Technology Uses in Self- and Peer Assessment
Using rubrics to improve learning outcomes is a very common practice, especially
in the assessment activities that involve students. However, very little research has
investigated the effectiveness of rubrics when used by students (Hafner & Hafner, 2003).
Frequently, a rubric itself is considered as an assessment method and research on the use
of rubrics in self- and peer assessment overlaps with that on assessment criteria. Rubrics
can help reduce the unnecessary variation and therefore improve consistency in
assessment (Nitko, 2001). According to Nitko (2001), an analytical rubric scores parts or
elements of the product or process first, while a holistic rubric requires scoring processes
or products as a whole. An analytical rubric was used in this study. In terms of using
rubrics for students’ self- and peer assessment, an analytic rubric may have more
advantages than a holistic rubric in terms of allowing the students easily identify
strengths or weaknesses in essays.
Some researchers suggest that using rubrics can positively and effectively
influence student learning. For example, Petkov and Petkova (2006) suggest that project
rubrics help the students focus their attention on the essential issues when working on
Information Systems projects. However, other researchers find that using rubrics alone may

not improve student learning. The study results from Andrade (2003) indicate that
students’ essays did not show a significant improvement by simply providing students
with rubrics in their self-assessment; instead, guidance or other measures from teachers
are necessary. For example, students may improve their learning and performance if they
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have a better understanding of the rubrics, get feedback on the accuracy of their selfassessment, or have extended time experiencing self-assessment using the rubrics.
Andrade and Du (2007) suggest that students reported positive attitudes when they were
involved in criteria-referenced self-assessment. Another perspective is that the value of
using rubrics to improve students’ learning outcomes through assessment is likely to be
neglected when “grading” using the scoring system embedded in a rubric, instead of
“assessing” using the criteria, becomes the focus.
The use of computer technologies in self- and peer assessment has increased
greatly due to the rapid development of the online learning environments. Selfassessment in the form of quizzes is a very common formative assessment strategy in
online courses where students are required to demonstrate high level of self-regulation.
Peat & Franklin (2002) have reported an effective use of computer-based self-assessment
modules in improving student learning. Numerous computerized peer assessment tools
have been developed since the 1990s, but the term virtual peer review or assessment
seems to be a new concept in that the research may focus on the role of technology in the
assessment processes and how different these processes may be when compared with
traditional face-to-face peer assessment. Mao (2007) suggests that virtual peer review can
be used as an assessment tool to meet the assessment challenges as well as a
collaboration tool to enhance social interaction and peer collaboration in the online
learning environment.
Reliability and Validity of Self-Assessment and Peer Assessment
Perhaps the biggest obstacles that prevent the use of peer assessment and selfassessment in higher education are the concerns about reliability and validity and the fear
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of transferring the assessment power to students. Students may either overestimate or
underestimate themselves in self-assessment. In peer assessment, the practice of
anonymity is debated because “anonymity usually reduces the effects of social
desirability leading to more honest answers and weighted solutions” (Omelicheva, 2005).
Gender difference is another factor reported by Pain and Mowl (1996): female students’
marks were 5.8% lower on average than male students in self-assessment of essays, while
in peer assessment, female students’ essay marks were only 1.2% lower on average than
male students’ essays. Further, studies investigating how student ability influences selfassessment suggest that high achieving students are more likely to underestimate their
performance, while low achieving students tend to overrate their performance (Boud &
Falchikov, 1989).
Peer assessments are generally reliable and correlate highly with teachers’
evaluations (Falchikov & Goldfinch, 2000; Topping 1998). Topping (1998) reviewed
thirty-one studies investigating the reliability of peer assessment and found that eighteen
out of twenty-five studies comparing teacher and peer marks reported high reliability. In
studies comparing self-assessment and peer assessment in the same class, results suggest
that peer assessment correlates more highly with teachers’ marks than does selfassessment (Lennon, 1995; Dunning, Heath, & Suls, 2004). However, Falchikov (2005)
indicates that the reliability of peer assessment may depend on the nature of the
assessment tasks, and peer assessment of academic work shows better reliability than
those of professional practices such as counseling skills. This can be the same for selfassessment. Dunning et al. (2004) summarizes the empirical findings about the imperfect
nature of self-assessment and details the obstacles that prevent self-assessment from
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being more effective, especially in three real domains: health, education, and the
workplace. Responding to the concern about the low accuracy of self-assessment, Ross
(2006) proposes four ways to help improve this: (a) improve the assessment criteria and
communicate well to the students; (b) teach, explain, model, or practice how to apply the
criteria; (c) give students feedback on their self-assessments; (d) help students improve
performance by using the self-assessment data.
The literature does not find consistent conclusions regarding the reliability and
validity of self-assessment and peer assessment. However, this should not prevent
educators from using self-assessment and peer assessment in teaching and learning.
Stefani (1994) argues that higher education educators should try to introduce selfassessment and peer assessment early in students’ academic programs and use them both
formatively and summatively, and this can help students develop a higher sense of
responsibility and better assessment skills.

Essay as an Assessment Task
Essay writing is a common learning or assessment activity in almost all academic
fields, even though the writing style and the skills needed in humanities may differ
greatly from those in sciences. This study investigated assessment strategies in scientific
essay writing. However, the literature suggests that except for the composition emphasis
in the humanities, essay writing may enhance student academic competency skills that
are useful for students in any field in higher education. The common competency skills
include higher order thinking skills, adapting to the “culture of university thinking”
(Brackley, 1999), library research ability and critical judgment (Pain & Mowl, 1996). In
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addition to improving thinking skills, Elander, Harrington, Norton, Robinson, and Reddy
(2006) suggest that essay writing can provide opportunities for students to demonstrate
their abilities to achieve the most demanding learning outcomes. Data from Krause’s
(2001) study reveal that students’ writing experiences contribute to their academic
integration, which is similar to Brackley’s “culture of university thinking” concept. The
ethnographic analysis by Kelly and Chen (1999) suggests that writing scientific papers
train the students’ ability to make scientific claims, even though not all the claims are
correct. Furthermore, Keys, Hand, Prian, & Collions (1999) find that a tool called
Science Writing Heuristic can help shape students’ vague understanding of nature in the
beginning into rich and complex understanding. One important reason attribute to the
change in student understanding is that the tool allows the teacher to create learning
activities that promote students’ active reading, thinking, writing, and discussions about
science topics.
What makes scientific writing a successful experience for students? How can it be
made into an effective way to meet the purpose of “writing across the curriculum” or
“writing to learn?” Research studies on scientific essay writing show that these factors
may have a positive influence on scientific essay writing: peer discussions (Keys et al.,
1999), academic community integration or collaboration (Krause, 2001), and peer
assessment (Venables & Summit, 2003). One common theme in these factors seems to be
collaboration and assessment. This may actually correspond with the cycle of feedback,
interpretation, and dialogue in formative assessment. Therefore, essay writing is not only
a traditional learning activity, either formative or summative, but also a popular learning
task in the online environment, which requires a high level of learner self-regulation.
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Given the benefits of scientific writing, formative assessment, and the characteristics of
the online learning environment, essay writing serves as the assessment task in this study
to investigate the relationship between assessment and self-regulated learning.

Self-Regulated Learning
Self-regulated academic learning research emerged in the 1970s and early 1980s
when researchers began describing individual self-regulatory process. It was not until the
mid 1980s that theories and models of self-regulated learning (SRL) began to emerge,
with more focus on the joint implications of various self-regulatory processes for
developing academic learning skills (Zimmerman, 1989, 2000; Zimmerman and Schunk,
2001; Boekaerts, Pintrich, & Zeidner, 2000). The field of self-regulated learning may
have reached consensus about the concept, but it is mostly at the descriptive level rather
than the explanatory level because “SRL is located at the junction of several research
fields” (Boekaerts, 1997). For this reason, new theories and models of self-regulated
learning continue to emerge according to the changes and developments of the theories
by which self-regulated learning has been informed.
From SRL literature, the basic consensus regarding what self-regulated learning
means focuses on metacognition, strategy use, and motivation. Sperling, Howard, and
Staley (2004) suggest that generally the concept of SRL includes constructs such as prior
knowledge, metacognitive knowledge and regulation, strategy use, and motivational and
epistemological beliefs. According to Zeidner, Boekaerts, & Pintrich (2000), SRL
researchers have reached consensus that self-regulation encompasses the cognitive,
motivational, affective, and behavioral areas, where individual regulatory activities occur
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when individuals monitor and regulate their goals and actions considering environmental
changes. Similarly, Pintrich (1999) proposes that regardless of the various theoretical
perspectives SRL theories draw upon, one important feature shared by most SRL models
is cognitive and metacognitive strategy use in controlling and regulating learning.
Acknowledging the consensus regarding SRL proposed by various researchers, this study
focuses on students’ use of strategies to monitor, control, and regulate their learning
process. The following section discusses the definitions of SRL and provides an overview
of the SRL theory and model from a social cognitive perspective.
Defining Self-Regulated Learning
What is self-regulated learning (SRL)? Zimmerman (1989) described selfregulated learners as "self-regulated to the degree that they are metacognitively,
motivationally, and behaviorally active participants in their own learning process" (p. 4).
As pointed out by Butler (2002b), early definitions of SRL have a metacognitive focus,
while through the 1980s and 1990s the definitions place an emphasis on interactions and
contexts. The “interactions” refer to those between learner knowledge, metacognitive
skills, motivation, and cognitive strategy use (Butler, 1998; Butler & Winne, 1995;
Schunk, 1994). The idea of “contexts” emphasizes the indispensable role of social
environment in supporting learners’ self-regulatory processes (Paris & Paris, 2001;
Butler, 2002b).
Different definitions may represent different theoretical perspectives and have
different foci. Some definitions imply a goal-attainment focus, while others propose a
processes focus. Some researchers, like Zimmerman (2000, 2002), describe SRL as social
processes; others, like Paris and Paris (2001), may have an individual focus, emphasizing
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individual autonomy and control. Zimmerman (2001) summarizes three features most
definitions share: students’ awareness of the usefulness of SRL strategies, a self-oriented
feedback loop, and a description of the motivation element. The definition adopted in this
study is from a social-cognitive perspective as proposed by Zimmerman (2002).
Different from the common notion of SRL as a mental ability or an academic
performance skill, by Zimmerman’s (2002) definition, self-regulation is “the selfdirective process by which learners transform their mental abilities into academic skills.”
Specifically, Zimmerman defines SRL from the following three aspects on the basis of
contemporary research:
1. “SRL involves more than detailed knowledge of a skill; it involves the self
awareness, self-motivation, and behavioral skill to implement that knowledge
appropriately.
2. SRL is not a single personal trait that individual students either possess or lack.
Instead, it involves the selective use of specific processes that must be personally
adapted to each learning task.
3. The self-motivated quality of self-regulated learners depends on several
underlying beliefs, including perceived efficacy and intrinsic interest.”
In summary, Zimmerman’s (2002) definition indicates that the concept of SRL
encompasses a wider range of concepts than metacognition. This study adopted Pintrich’s
(2000) definition and model.
SRL Theories and Models
SRL theories represent different concepts and ideas from various theoretical
perspectives in learning, including information-processing theories, Piaget’s
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constructivist philosophy, Vygotsky’s sociocultural theory, and social learning theories
(Paris & Paris, 2001). Theories present very different conceptualizations in selfregulation, motivation, and other learning-related issues. Therefore, researchers have
been seeking ways to organize and compare different SRL theories and models, for
example, by examining their common themes, issues and assumptions, to provide a
theoretical framework for SRL research. Zimmerman (2001) discussed different SRL
theories from five common issues. These five issues are motivation, self-awareness, key
self-regulatory processes, social and physical environment, and acquiring capacity.
Pintrich (2000) summarized four general assumptions shared by different SRL models,
and the four assumptions are:
1. All learners are assumed to be active and constructive in the learning process
2. All learners can monitor, control, and regulate their cognition, motivation,
behavior, and environments to a certain degree under certain contexts
3. Learners need goals, criteria, or standards to make judgments, to monitor, and to
regulate their learning
4. Learners’ self-regulatory activities serve as mediators between the learners, the
environment, and their learning or performance.
The SRL theoretical framework used in this study is Pintrich’s (2000) general
framework for SRL, one of the social cognitive models of SRL (Pintrich, 2000; Schunk,
2001; Zimmerman, 1989, 2001). Social cognitive models are guided by Bandura’s (1986)
social learning theory, or social cognitive theory, which emphasizes observing and
modeling and explains human functioning and learning by describing the triadic
interactions between personal factors, environmental factors, and behavior. Within the
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social cognitive theoretical framework, self-regulation is “situationally specific,” “context
dependent,” and has a “cyclical nature” (Schunk, 2001, p.125). In social cognitive theory,
self-regulation functions through several subprocesses: self-observation, self-judgment,
self-reaction, and self-monitoring (Bandura, 1986; Zimmerman & Bandura, 1994).
Presenting a general time-ordered process for performing a task, Pintrich’s (2000)
SRL model consists of four phases: forethought, monitoring, control, and reflection. Even
though the four phases are presented by a time-ordered sequence, the model does not
suggest a linear or hierarchical order, and they may occur by any order or may even occur
simultaneously with other phases (Pintrich, 2000; Schunk, 2005). For each phase,
Pintrich describes self-regulation processes in terms of four domains: cognition,
motivation and affect, behavior, and context. These four areas represent different areas of
regulation a student can plan, monitor, regulate, and control. The first three areas,
cognition, motivation and affect, and behavior, demonstrate the “traditional tripartite
division of different areas of psychological functioning” (Pintrich, 2004, p.391). The
fourth area, context, considers the important role of social context in self-regulatory
processes. For this reason, in this study, Pintrich’s (2000) SRL model is considered and
reviewed from a social cognitive background, even though some SRL researchers agree
that it contains elements from cognitive information processing (Schunk, 2005;
Zimmerman & Schunk, 2001). Pintrich (2004) emphasized that the SRL framework
suggests that regulation should not be considered as a single domain or learning strategy;
instead, regulation is a process occurring through the four domains. Table 2.2 below is
from Pintrich (2004) and presents the general framework of SRL and corresponding
MSLQ scales measuring self-regulatory activities:
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Table 2.2: Pintrich’s (2004) General Framework of SRL, the MSLQ, & Learning
Strategies and Motivational Beliefs
Areas for Regulation
Four Phases
Context
Cognition
Motivation/
Behavior
affect
Goal
Time and effort
Perceptions of
1. Forethought, Target goal
setting;
orientation
planning
task
planning, and
activation of
adoption
Planning for self- Perceptions of
activation
prior content
Efficacy
observations of
context
knowledge and judgments
behavior
metacognitive
Perceptions of
knowledge
task difficulty
Task value
activation
Interest
activation
Metacognitive
Awareness and Awareness and
Monitoring
2. Monitoring
awareness and monitoring of
monitoring of
changing task
monitoring of
motivation and effort, time use,
and context
cognition
affect
need for help
conditions
Self-observation
of behavior
Selection and
Selection and
Increase/decrease Change or
3. Control
adaptation of
adaptation of
effort
renegotiate task
cognitive
strategies for
Persist, give up
Change or
strategies for
managing,
Help-seeking
leave context
learning,
motivation, and behavior
thinking
affect
Affective
Choice behavior Evaluation of
4. Reaction and Cognitive
judgments
reactions
task
reflection
Attributions
Attributions
Evaluation of
context
Relevant
Rehearsal
Intrinsic Goals Effort Regulation Peer Learning
MSLQ Scales
Elaboration
Extrinsic Goals Help-seeking
Time/Study
Organization
Task Value
Time/Study
Environment
Critical
Control Beliefs Environment
Thinking
Self-efficacy
Metacognition Test Anxiety
Combining
Cognitive
Motivational
Learning
learning
beliefs: goal
Resource management strategies
Strategies and
strategies;
orientation;
Motivational
Metacognitive
task value; &
Beliefs
and selfself-efficacy
regulatory
strategies;
Source: Adapted from Table 1: Phases and Areas for Self-Regulated Learning. In
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Pintrich, P.R. (2004). A conceptual framework for assessing motivation and selfregulated learning in college students. Educational Psychological Review, 16(4), 385407.

Most of Pintrich’s empirical studies examined the relationships between
motivation, SRL, and academic achievement (Puustinen & Pulkkinen, 2001).
Emphasizing the importance of combining motivation and learning strategies, Pintrich
(1999) related three motivational beliefs—self-efficacy, task value, and goal orientation,
to three general types of learning strategies—cognitive learning strategies, metacogntiive
and self-regulatory strategies, and resource management strategies (Pintrich, 1994;
Pintrich, 1999; Garcia & Pintrich, 1994). In Pintrich’s (2000) SRL model and the
research by other scholars at the University of Michigan, the metacognitive and selfregulatory strategies comprise three types of strategies, which are planning, monitoring,
and regulating (Zimmerman & Martinez-Pons, 1986, 1988, in Pintrich, 1999), instead of
metacognitive knowledge. Pintrich, Wolters, and Baxter (2000) concluded that the
empirical research data collected through self-report questionnaires or think-aloud
protocols do not suggest a clear separation between the monitoring and control processes.
Pintrich and colleagues developed the Motivated Strategies for Learning
Questionnaire (MSLQ) to measure college students’ motivation and use of learning
strategies. Table 2.1 shows how the MSLQ scales, the learning strategies, and
motivational beliefs match the regulatory activities. The MSLQ has been used in research
across content areas and target populations. This study will use the MSLQ to measure
students’ levels of self-regulated learning (SRL) skills. A detailed description of the
MSLQ is included in Chapter 3.
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SRL and Academic Achievement: A Positive Correlation?
Does SRL have a positive correlation with academic achievement? Are students
with better strategy uses more successful in academic learning and performance than
those who have poorer strategy uses? The SRL literature has not shown sufficient
evidence for a direct relationship between SRL and academic achievement. Pintrich,
Smith, Garcia, and McKeachie (1991) notice that metacognition and strategy use do not
highly correlate with academic achievement. Sperling et al. (2004) suggest that even
though some research has indicated positive relationships among SRL variables, other
research studies suggest indirect relationships between SRL constructs and academic
achievement. Zimmerman & Bandura (1994) propose that possessing self-regulatory
skills does not mean getting “to apply them persistently in the face of difficulties,
stressors, or competing attractions” (p.846).

SRL, Assessment, and Related Theoretical Frameworks

Assessment encourages planning and regulation of future SRL processes, whether
the assessment comes from others or from within (Zimmerman, 2000). The motivational
effect of any type of assessment may be the first issue to consider. The ideal positive
influence of assessment on students corresponds to the characteristics of SRL, such as
“greater responsibility, sustained effort, awareness about learning, and personalized
mastery goals” (Paris & Paris, 2001, p.95). According to Paris and Paris, the direct
relationship between assessment and SRL is only clearly demonstrated in nonacademic
majors such as music recitals or sports contests; self-assessment may introduce “the same
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passion and autonomy” (p.95) to the academic assessment of learning for selfimprovement. As one of the three areas of SRL research demonstrated in classrooms,
self-assessment involves all the three important domains of SRL: cognitive, affective, and
motivational (Paris and Paris, 2001). In line with the research on SRL, self-assessment, or
self-evaluation, builds a natural link between assessment and SRL. Self-evaluation occurs
constantly when effective learners compare their progress against task criteria, make
judgments, interpret feedback, and then adjust their activities or efforts to make up the
gaps between actual and ideal performance (Butler, 2002a). As one component in
assessment, feedback plays an important role in linking SRL and assessment. Two
indicators of a student’s self-regulation are how well the student interprets the feedback
and how effectively the learner integrates the feedback during learning. As summarized
by Butler and Winne (1995), students who are more effective at self-regulation can
generate better feedback and use the feedback more effectively.
Another factor that links SRL and assessment may be the theoretical concepts
related to these two areas. For example, the self-observation and self-judgment processes
described by Schunk (2008) within a social cognitive theoretical framework are similar to
self-assessment in terms of making judgments against standards. Assessment strategies
that involve students may encourage learner autonomy and self-monitoring, which leads
to a high level of SRL. The complete theoretical basis for formative assessment, or
assessment in general, is lacking in the literature. Some researchers attempt to propose
frameworks or models that support formative assessment in order to further enhance the
potential benefits for student learning. For example, Yorke (2003) suggests that the
features of effective formative assessment should make the assessors understand the
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discipline epistemology, stages of intellectual and moral development, and the
psychology of providing and receiving feedback. Nicol and Macfarlane-Dick (2006)
present a good connection between the self-regulation model and formative assessment,
and identify seven principles of good feedback practice. However, further research is
necessary to identify a complete theoretical framework that encompasses SRL and
assessment in order to address the learning gains and challenges from assessment
activities that involve students.
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CHAPTER 3
METHOD

The study investigated the effects of assessment strategies and self-regulated
learning (SRL) skills on student skill-based and cognitive learning outcomes and
perceptions of assessment for learning. The study also investigated the impact of SRL
skills and assessment experience on students’ collaborative writing. This chapter provides
detailed descriptions of the research participants, research context, research design,
instruments and materials, and data collection procedures.

Participants
The study participants were students enrolled in an online general education
course covering energy and the environment at the main campus of a major university in
the northeastern United States. A total of 341 students agreed to participate and
completed the Motivated Strategies for Learning Questionnaire (MSLQ) in their course
through the course management system. Demographic and background information were
collected through a self-report questionnaire. Among the 258 participants who had
completed the questionnaire, 53.4% were males and 46.6% were females, and 94.7% of
the participants ranged from 18 to 24 years of age. About 67.1% were either freshmen or
sophomores. Question 5 in Part A of the questionnaire asked for the reason(s) for taking
the course. Over 90% of the participants took the course to fulfill a general education
requirement, and over 50% of them took the course because the course had interesting
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content, was recommended by a friend, or was an online course that fit into their
schedule. About 62.1% of the participants had not taken any online courses before.
Table 3.1 shows the means and standard deviations of the MSLQ scores, which
ranged from 2.23 to 6.07 on the 7-point likert scale for the total number of participants
who completed the MSLQ. Five participants had MSLQ scores that were equal to the
median score 4.26. Those with scores equal to or smaller than the median were grouped
into Lower MSLQ, and those with scores higher than the median were labeled as higher
MSLQ. Then the 341 participants were randomly assigned to the treatment groups by
higher and lower levels of MSLQ.

Table 3.1: Means and Standard Deviations of the MSLQ Scores for All
Mean

Median

Mode

SD

4.07
.34
3.90
4.32ª
.38
4.69
a. Multiple modes exist. The smallest value is shown.

Lower MSLQ
Higher MSLQ

3.84
4.75

n
173
168

Range
Lower
Higher
2.23
4.27
4.26
6.07

The Research Context
The Course
This study was conducted in a three-credit, semester-based undergraduate course.
The course was an online general education course that aimed to provide a basic
understanding of energy sources and consumption, its relationship with the
environmental consequences, and future challenges and energy alternatives. The course
was offered online to resident on-campus students, and it usually had a large enrollment
of 400 to 500 students in each semester with one faculty member.
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Table 3.2 shows the basic structure of the course. It had three units with a total of
ten lessons spanning the semester. Some lessons, like Lesson 10, continued for two
weeks. The content of Unit Three—Environmental Impacts, builds on that of Unit One
and Unit Two. At the end of each lesson, students completed two activities: one reflection
activity and one computer-based quiz. The reflection activities accounted for 12% of a
student’s final grade on the course, and the quizzes accounted for 13%.

Table 3.2: The Course Structure
Unit
Lesson
Lesson 1: You and the Plug:
Electricity
Unit One: Our Electric Life Lesson 2: Behind The Plug:
Generating Electricity
Lesson 3: Coal & Coal-Bed Methane
Exam One
Lesson 4: Transportation
Unit Two: Transportation & Lesson 5: Petroleum Processing
Oil
Lesson 6: Crude Oil
Lesson 7: Security
Exam Two
Team Assignment
Lesson 8: Smog
Unit Three: Environmental
Lesson 9: Acid Deposition
Impacts
Lesson 10: Climate Change
Exam Three

Activity/Quiz
Reflection
Quiz

Reflection
Quiz

Reflection
Quiz

At the end of each unit, students took a proctored exam in two computer-equipped
classrooms on campus. Each classroom had about 80 computers and was available over a
four-hour period in the evening to accommodate the 500 students, each signing up for a
1-hour slot for the exam. The exams were arranged in the evening to avoid scheduling
conflicts in student classes and computer classrooms. The three proctored exams made up
60% of a student’s final grade for the course. Each exam consisted of two sections: a 35minute open-ended-question section with three out of four questions to be answered, and
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a 25-minute multiple-choice section. The exams were automatically submitted when the
time limit expired. The instructor took measures to control the access and security of the
exam process by changing the computer settings to prevent students from printing, saving
browser pages, or using the right-click mouse button to copy and paste the exam
questions.
The instructor of the course adopted different innovative approaches to enhance
students’ collaborative learning experience. One of the major assignments the students
needed to complete was a team essay-writing assignment, which accounted for 12% of
the final grade. Students needed to complete two steps in this assignment.
In the first step, the students picked a topic out of a list of four and wrote a twocolumn formatted 2-page paper addressing the topic. When writing the essays, students
had access to a grading rubric the teaching assistants and the instructor used for grading.
The teaching assistants graded the 2-page essays, which accounted for 2% of the final
grades.
In the second step, the students worked in teams to develop a two-column
formatted 5-page paper collaboratively on one same topic. The instructor grouped the
students into teams by topic selection and by the scores on their 2-page papers. Students
assigned to one team usually had written about the same topic and also had similar scores
on the paper. The instructor intended to enhance students’ collaboration and hard work by
this team-forming approach. On the course site, the students could access a flash movie
illustrating what a collaborative writing process should be before they started working on
the team paper. The instructor graded the final paper using the same grading rubric. All
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team members received the same grade on the 5-page paper as the final grade on the team
assignment, which accounted for 10% of the final grade.
The Study Context
The instructor of the course had concerns about the teaching workload. The
course was online, with a large enrollment (about 400 to 500 students each semester).
The instructor had built into the course learning activities such as essay writing, prior
knowledge assessment activities called WakeUp Brain, reflections, quizzes, and exams to
enhance students’ higher-order learning outcomes. However, grading these written
projects produced a lot of work for the instructor, even though usually three teaching
assistants (TAs) were available to help with the grading process. For the team assignment
alone, in which students would write a 2-page individual paper and then a 5-page team
paper, the instructor and the TAs needed to grade about 450 to 500 copies of 2-page
papers, and about at least 80 to 90 copies of 5-page team papers if each team had about
five members. That means, by the course schedule, the three TAs had to grade about 900
to 1000 single-spaced pages for the 2-page papers within one week before students were
assigned to teams, and the instructor needed to grade about 400 to 450 pages for the 5page papers in addition to other final projects at the end of the semester. By the
instructor’s requirement, all the 2-page and 5-page papers follow the single spaced, twocolumn format with Times New Roman font size 10, so the papers are longer than the
normal one-column papers. See Appendix C for the format of a sample 2-page individual
paper.
Therefore, it was virtually impossible for the instructor and the teaching assistants
to provide any written feedback to all the students on either the 2-page individual paper
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or the 5-page team paper other than the scores. The instructor had encouraged students to
visit during office hours to get individualized feedback, but few students had taken this
opportunity. However, this write-and-submit approach was not the most effective way to
help students achieve the learning outcomes the instructor expected them to when
designing this learning activity in the course.
The purpose of this research study was to investigate whether involving students
in assessment can be an effective way to enhance students’ learning and the role of selfregulated learning (SRL) skills, while potentially not adding additional work for the
instructor. Therefore, the research fit in with the context and the concern of the instructor
who was interested in identifying ways to improve student learning outcomes and
experience through essay writing.
Research Design
Independent Variables
The independent variables were self-regulated learning (SRL) skills and
assessment strategies. The participants completed the Motivated Strategies for Learning
Questionnaire (MSLQ), which was used to measure their levels of SRL skills.
The participants received or used one of the three types of assessment strategies in
an essay rewriting or assessment process: instructor/teaching assistant assessment (TC),
self-assessment (SA), and peer assessment (PA). Using a block randomization approach,
the researcher assigned participants with higher and lower levels of SRL skills to the
treatment groups using different assessment strategies. Within the self-assessment and the
peer assessment groups, the participants were randomly assigned to two subgroups
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respectively. The difference between the two subgroups was the type of feedback the
participants received from using an interactive essay grading tool.
The two types of feedback were adapted from Chi’s (1996) categorization,
correctional, reinforcing, didactic, and suggestive feedback. In this study, the correctional
or reinforcing feedback is referred to as the simple and informational type of feedback
(labeled as I type of feedback), while didactic or suggestive feedback was referred to as
the detailed type of feedback (labeled as D type of feedback). The subgroups in SA and
PA are labeled as SI, SD, PI, PD respectively. Figure 3.1 below shows how the
participants were randomly assigned to the subgroups. Detailed information about the
development of the essay grading tool and how it worked follows in the section that
describes materials and instruments.

I type of feedback

SI

D type of feedback

SD

I type of feedback

PI

D type of feedback

PD

SA

PA

Figure 3.1: Two Types of Feedback Embedded in the Essay Grading & Feedback Tool

Dependent Variables
The dependent variables included the participants’ scores from the 2-page
individual paper and the 5-page team paper. Participants’ essay scores were used to
measure their skill-based learning outcomes in this study. A second dependent variable
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was the participants’ scores on a knowledge test, i.e., a final exam—Exam Three (see
Appendix G.1 and G.2), which was used to measure the cognitive learning outcomes. The
topics covered in both the individual and collaborative team paper writing were part of
the content being assessed in Exam Three. In addition, a self-report questionnaire (see
Appendix H.1, H.2, and H.3) was developed to measure the participants’ affectivelybased learning outcomes, i.e, their perceptions of assessment for learning. See detailed
information about the dependent measures in the section that describes materials and
instruments.
The Design
As shown in Figure 3.2, the study used a 2×3 experimental design to investigate
the differences in student learning outcomes when the treatment groups used different
assessment strategies in essay writing. Detailed description of the treatment groups
follows Figure 3.2 below.

MSLQ

Higher
R
Lower

T1_TC
T2_SI
T2_SD
T3_PI
T3 PD

T1_Higher
T1_Lower
Teams

Figure 3.2: Graphical Representation of the Research Design

T2_Higher
T2_Lower
T3_Higher
T3_Lower
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Treatment Groups
This section describes the three treatment groups: the instructor/teaching assistant
assessment group (TC), the self-assessment group (SA), and the peer assessment group
(PA). The descriptions focus on what each treatment group did during the essay rewriting
and assessment processes in the lab sessions. Descriptions of the two subgroups in the
self-assessment (SA) and peer-assessment (PA) groups are also included. Detailed
implementation information is included in the section that describes procedure. The
treatment sessions took place in the reserved computer classrooms on campus, and the
process took about 45-70 minutes.
For each treatment group, the participants were assigned into teams on their
course site in the course management system, and each team had access to a folder that
included some of the treatment materials for the team. In addition, each folder had a
dropbox for the participants to upload the rewritten papers and assessment results. The
participants only had access to the folder for the team, which they were assigned to.

Treatment Group 1—Instructor or Teaching Assistant Assessment (T1_TC) Group
In this group, the participants attended the lab sessions to rewrite their 2-page
draft papers using the score they received on the draft paper. In the rewriting process,
they had access to the assessment criteria posted on their course site. The assessment
criteria (see Appendix D) were the same set of criteria that the self-assessment (SA) and
the peer assessment (PA) groups were using and that the instructor and the TAs later used
for grading. They completed a paper-based self-report questionnaire (see Appendix H.1)
to report their perceptions of assessment for learning.
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Treatment Group 2—Self-Assessment (T2_SA) Group
In this treatment group, the participants attended the lab sessions and self-assessed
their 2-page draft papers. They then rewrote the papers based on the self-assessment
results. During the lab sessions, the participants had access to a folder for the team, which
they were assigned to. The folder included the Essay Grading & Feedback Tool (see
Appendix E.2 for a Screenshot of the Rubric Worksheet for the Self-Assessment (SA)
Group), instructions for using the tool (see Appendix E.6), and a dropbox for the team.
As shown in Figure 3.1, the two subgroups in the self-assessment group were
referred to as SI (self-assessment with correctional or reinforcing feedback) and SD (selfassessment with didactic or suggestive feedback). The difference between the two
versions of the Essay Grading & Feedback Tool was the type of feedback generated by
the tool. See Appendix E.7 and E.8 for the feedback that could be viewed by SI and SD
groups.

Treatment Group 3—Peer Assessment (T3_PA) Group
In this study, peer assessment was conducted as a one-way process in which
learners served as assessors who were provided feedback on the assessed products while
receiving no feedback on their own work from peers. The peer assessment experience and
the potential learning gains investigated were expected to result from the learners’
assessing experience as assessors only. In this treatment group, each participant assessed
one 2-page individual draft paper written by one peer student. They then revise and
rewrote their own individual papers. During the lab sessions, the participants had access
to a folder for the team, which they were assigned to. The folder included the Essay
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Grading & Feedback Tool (see Appendix E.3 for a Screenshot of the Rubric Worksheet
for Peer Assessment (PA) Group), instructions for using the tool (see Appendix E.6), and
a dropbox for the team.
As shown in Figure 3.1, the two subgroups in the peer assessment group were
referred to as PI (peer assessment with correctional or reinforcing feedback) and PD
(peer assessment with didactic or suggestive feedback). The difference between the two
versions of the Essay Grading & Feedback Tool the two groups used was the type of
feedback generated by the tool. See Appendix E.7 and E.8 for the feedback that could be
viewed by PI and PD groups.
Brief Discussion About the Design
Due to the limitation of using a convenience sample and the technical problems
during implementation, the design of the study did not necessarily reflect what were
shown to be effective or ineffective practices or strategies in the literature. That means,
the study design might not represent the perfect conditions for conducting self- or peer
assessment on the basis of previous research study findings that provide evidence for best
practices in involving students in assessment. Table 3.3 presents a brief comparison
between the recommended practices from the literature and the components present or
missing in the study design. However, there is no absolute consistency regarding which
practice is effective and which is not.
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Table 3.3: A Comparison of Recommended Practices from Previous Research and the
Components of the Study Design
Recommended Practices from the
Components of the Study Design
Literature
Feedback is useful only when students use it
There were no mechanisms in the
(Topping, 1998).
study design to examine the degree of
revision in essay writing.
Providing detailed peer feedback is an
Peer assessment was conducted as a
important function of peer assessment
one-way process. The focus was on
(Falchikov, 1995).
the assessment experience rather than
peer feedback.
Assessment criteria should be explicit enough The assessment criteria provided to
for students to understand (Sadler, 1989); No the students when they started writing
consistent findings about how explicit the
had explanations for all the criteria,
criteria should be in order to improve student but there was no opportunity for the
learning and performance effectively.
participants to discuss the criteria.
Anonymity in peer assessment leads to more
Names and IDs were removed from
honest answers (Joinson, 1999, in
the papers that were peer assessed, and
Omelicheva, 2005).
a paper code was assigned to each
paper.
Factors that can make scientific writing a
Collaboration and communication is
successful experience for students include:
missing from the study design due to
peer discussions (Keys et al., 1999); academic the course structure and lack of
community integration or collaboration
training.
(Krause, 2001); and peer assessment
(Venables & Summit, 2003).
The psychology of providing and receiving
Due to the fact that the students in this
feedback is one feature of effective formative large-enrollment online class did not
assessment (Yorke, 2003).
receive any feedback on their essays
other than the scores in the past, the
Essay Grading & Feedback Tool was
designed to have two levels of
feedback (I & D Types of feedback)
embedded and the participants
received the feedback when they
finished assessing and clicked on
“Finalize Worksheet.”
Elusive and implicit assessment criteria make Descriptions were added to help the
it difficult for learners, especially novice
students understand the assessment
learners, to understand the criteria and to
criteria.
assess (Sadler, 1989).
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Instruments and Materials
This section describes the instruments and materials that were used in the study:
The Motivated Strategies for Learning Questionnaire (MSLQ, Appendix B) (Pintrich et
al., 1991, 1993), Essay Assessment Criteria, The Interactive Rubric/Essay Grading &
Feedback Tool, Self-Report Questionnaire, and Exam Three in the course.
The Motivated Strategies for Learning Questionnaire
Description of the Instrument
Like other methods developed to measure self-regulation, the Motivated
Strategies for Learning Questionnaire (MSLQ) (Pintrich, et al., 1991) focuses more on
measuring control and regulation of cognition rather than monitoring (Pintrich, Wolters,
& Baxter, 2000). Based on an assumption that students may use different strategies in
different courses or even different classes, the instrument is developed from a domainspecific perspective (Pintrich, Wolters, & Baxter, 2000), by which respondents interact
with statements related to their performance on a course level. For this reason, the MSLQ
instrument does not have norms developed for the purpose of making comparisons.
Duncan and McKeachie (2005) confirm the assumption from a constructivist, socialcognitive model on which the MSLQ was developed, but they suggest that researchers or
instructors can develop local norms for certain situations when necessary.
The MSLQ is a self-report questionnaire type of instrument with a total of 81
items presented in the format of 7-point Likert-type, from 1 (not at all true of me) to 7
(very true of me). The instrument contains two sections, the Motivation section with 31
items, and the Learning Strategies section with 50 items. Categorized into 15 subscales,
the items describe the respondents’ use of cognitive strategies and processes or behaviors
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of cognition regulation. These subscales can be used as a group or individually according
to the different research needs.

Scales, Subscales, Reliability, and Construct Validity
The Motivation section includes three general scales and corresponding subscales:
Value (intrinsic goal orientation, extrinsic goal orientation, task value); Expectancy
(control of learning beliefs, self-efficacy for learning and performance); and Affect (test
anxiety). The Learning Strategies section also has three general scales and corresponding
subscales: cognitive (rehearsal, elaboration, organization, critical thinking);
metacognitive (metacognitive self-regulation), and resource management (time and study
environment management, effort regulation, peer learning, help seeking). Table 3.4
presents the item numbers comprising the scales and subscales and their reported alpha
reliability coefficients.
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Table 3.4: Scales, Items, and Coefficient Alphas of the MSLQ
Section

Scale

Value

Motivation
Expectancy

Affect

Subscale
Intrinsic Goal
Orientation
Extrinsic Goal
Orientation
Task Value Beliefs
Control of Learning
Beliefs
Self-Efficacy for
Learning and
Performance
Test Anxiety
Rehearsal
Elaboration

Cognitive

Learning
Strategies

Organization
Critical Thinking
Metacognitive SelfMetacognitive Regulation

Resource
Management

Time and Study
Environment
Management
Effort Regulation
Peer Learning
Help Seeking

Items Comprising
the Scale
1, 16, 22, 24

Coefficient
Alpha
.74

7, 11, 13, 30

.62

4, 10, 17, 23, 26, 27
2, 9, 18, 25

.90
.68

5, 6, 12, 15, 20, 21,
29, 31

.93

3, 8, 14, 19, 28
39, 46, 59, 72
53, 62, 64, 67, 69,
81
32, 42, 49, 63
38, 47, 51, 66, 71
33r, 36, 41, 44, 54,
55, 56, 57r,
61, 76, 78, 79
35, 43, 52r, 65, 70,
73, 77r, 80r

.80
.69
.75
.64
.80
.79

37r, 48, 60r, 74
34, 45, 50
40r, 58, 68, 75

.69
.76
.52

.76

Source: Adapted from Table 1: Coefficient Alphas and Items Comprising the 15 MSLQ
Scales, in Duncan T.G. & McKeachie, W.J. (2005). The making of the Motivated
Strategies for Learning Questionnaire. Educational Psychologist, 40(2), 117-128.

To some researchers, the validity of the MSLQ, a self-report questionnaire, may
be problematic when compared with behavioral observations and measures, but the
MSLQ can help detect the strategy use (García & Pintrich, 1994; Duncan & McKeachie,
2005). One common issue discussed in the literature about the construct validity of the
MSLQ instrument is the theoretical distinction between planning, monitoring, and
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regulating. Pintrich, et al. (2000) summarize that research data shows a lack of data
support for the theoretical distinction, and this problem stays the same in other
instruments measuring SRL, such as Self-Regulated Learning Interview Schedule
(SRLIS). However, Duncan and McKeachie (2005) conclude that this does not mean that
the distinction is not useful. In general, a large amount of research and application results
suggest that MSLQ is a valid and reliable instrument for measuring self-regulated
learning.

Appropriateness to This Study
The MSLQ instrument has a long history of use with undergraduate college
student populations, and it has been used widely in research studies, publications, and
practical uses in a form of needs assessment for student advising, learning improvement,
or learner development (Duncan & McKeachie, 2005). The instrument takes about 20-30
minutes to administer in a class. The scale score is the mean score of all the items in that
scale. Some items are negatively worded, for example, Item 52—“I find it hard to stick to
a study schedule.” Ratings for the negatively-worded items like this are reversed before
calculating the mean score for a scale to keep consistent with all the items using
positively-worded items. In this study, the MSLQ total was used to investigate whether
students differing in their SRL skills perform differently in using various assessment
strategies. Some questions in the instrument were modified in wording to reflect the
online feature of the course and the participants for this study. For example, Question 73
was changed to “I spend the appropriate amount of time (weekly) in the course” instead
of the original “I attend this class regularly.” In addition to Question 73, Questions 33,
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42, 46, 47, 50, 53, 63, 67, 68, 69, 79, 81 were also slightly changed in a similar way. See
Appendix B for the revised MSLQ instrument.

Essay Assessment Criteria
The Essay Assessment Criteria was developed on the basis of the old assessment
criteria the instructor used in previous semesters. The criteria were changed to improve
the effectiveness according to the recommendations from the literature. For example,
Sadler (1989) suggests that elusive and implicit assessment criteria make it difficult for
learners, especially novice learners, to understand the criteria and to assess. However, due
to the limitation of the course structure, i.e., a large-enrollment online class, the
participants could not have the opportunity to either construct or discuss the assessment
criteria. Therefore, the assessment criteria (see Appendix D) have the following three
characteristics:
•

Descriptions were added to the assessment criteria.

•

The criteria were arranged in order of how one reads the paper
rather than importance of the criteria.

•

The assessment criteria were grouped into five categories: Format,
Content, Citations, Quotations, & References; Readability; and
General Quality. See Table 3.5 below.
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Table 3.5: Assessment Criteria by Category
Category

Assessment Criteria

Title, Abstract, Keywords, Name(s) & User
ID(s), Special Format Details,
Proper Introduction, Well-Developed Argument,
Coherence, Originality & Accuracy of
Content
Information, Integration of Material (only for
team paper)
Citations, Quotations, In-text Citation Markers, Quoted Material,
& References
Quality of References, Reference Section Format,
Tables & Figures If Used, Conclusion,
Readability
Readability
General Quality
General Quality of Paper
Format

The instructor provided the students with essay assessment criteria for the essay
writing in the form of a static rubric on the course site (see Appendix D). It includes the
same list of assessment criteria as in the Essay Grading Rubric Tool described earlier in
the chapter, but the difference is that these are only the criteria, which do not include any
feedback content or interactive functions. The criteria included eighteen criteria under
five categories, with one criterion of material integration specifically for team paper
writing. See Appendix D for the assessment criteria with description.

Reliability and Validity of the Criteria
A content analysis was used to test the face validity of the criteria. Before
developing the assessment criteria (Appendix D), the researcher conducted an analysis
(as shown in Table 3.6) of the learning goals of the essay assignment in the course to
make sure the assessment criteria were consistent with these goals. The assessment
criteria and the Essay Grading Rubric Tool were reviewed and critiqued by multiple
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reviewers who were faculty members or researchers and were experienced with essay
grading, writing assignments, and assessment.

Table 3.6: An Analysis of Learning Goals for the Essay Writing Assignment in the
Course
Complex learning
In
Selected learning goals for essay writing
outcomes measured by
relation
assignment
extended response type of
to
essay (Nitko, 2001)
1. acquire knowledge through
Produce, organize, and
critical information gathering,
express ideas
computer-assisted searching

Essay
writing

Team
collaboration

2. analyze and evaluate

Evaluate the worth of
ideas

3. integrate knowledge from a
variety of sources and fields

Integrate learning in
different areas

4. communicate effectively in
writing and using the accepted
methods for science
disciplines

Create original forms
(e.g., designing an
experiment)

5. seek and share knowledge,
independently and in
collaboration with others
6. team process

The Interactive Rubric/Essay Grading & Feedback Tool
The Interactive Rubric & Feedback Tool (see Appendix E.1) is a rubric builder. It
was created based on the faculty needs and research on rubrics and formative assessment.
The name of the tool reflects its two main functions: first, the tool can help generate
rubrics for any assessment or evaluation activities, and second, the rubric can generate
automatic feedback for the users upon selection of the assessment criteria in the cells.
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The Interactive Rubric & Feedback tool makes it possible to do the following in simple
steps:
•

Create worksheets that can be used as rubrics by copying and
pasting the text into each editable cell.

•

Add or reduce the number of rows and columns, depending on the
number of assessment criteria and scales or ratings.

•

Rearrange the rows even after the text is entered.

•

Embed feedback and control the “show” or “hide” for the
feedback.

•

Embed a scoring system for the assessment criteria.

•

Choose from a list of options while creating rubric worksheet, such
as “show score,” “show student name,” “show student ID,” “create
spreadsheet data,” “show spreadsheet data in feedback,” “Groups
change color?” and feedback Prefix and Suffix.

•

Manage or categorize feedback by assigning numbers.

•

Integrating grades into Excel when the assessment is completed.

The Interactive Rubric & Feedback Tool is a rubric generator that can be used in
any kind of assessment or evaluation activities, such as teacher assessment, selfassessment, peer assessment, or program evaluation, and can be applied to any
educational to professional settings. In this study, the tool was created to serve two
purposes:
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1. As an instructor tool: Instructor users were able to edit the criteria items in the
tool for the grading of the participants’ papers. The tool allowed them to copy
the grades into Excel very conveniently.
2. As a student tool: The participants used the rubric worksheets created by the
researcher to self- or peer assess their own papers or those of their peers.
Automatic feedback was available to the participants upon selection of
evaluation criteria. The student assessors were able to edit the generic feedback
report generated by the tool. The feedback report could be categorized into five
areas as listed in Table 3.5.
Therefore, the rubric worksheet the participants used was referred to as the Essay
Grading & Feedback Tool, which was used consistently in this research study due to the
focus of the research, i.e., participants using the tool to self- or peer assess their 2-page
individual paper.
The rubric had the same set of assessment criteria the instructor provided for the
students when they started writing the 2-page papers, except that “integration of
materials” was removed because that criterion was for the team paper. With the use of
this interactive feedback tool, students received feedback on their own papers or on the
anonymous papers they assessed. The students did not need to write feedback on their
own because the tool provided automatic feedback upon selection of the assessment
criteria.
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Self-Report Questionnaire
Immediately after the students completed the treatments, they completed a selfreport questionnaire (see Appendix H). The questionnaire included three parts:
•

Part A—Background Information;

•

Part B—Perceptions of Assessment For Learning;.

•

Part C—Assessment Criteria and/or the Essay Grading & Feedback Tool.
Part A of the Questionnaire was used to collect demographic information such as

gender, age, major, year in college. Part B of the Questionnaire asked about the students
about their perceptions about assessment, self-assessment, and peer assessment. Part B
had 22 questions for the participants and Part C had 5 questions for the self-assessment
and peer assessment groups, while those in the comparison group only had 12 questions
in Part B and 2 questions in Part C.
Part B was adapted from Maclellan’s (2001) questionnaire investigating students’
perceptions of assessment and Falchikov’s (1986) questions about self- and peer
assessment. Maclellan developed the 40-item questionnaire, covering the variables
identified from the literature on assessment practices: the purpose, content, timing, mode
of assessment, marking of assessment, feedback on assessment, and the assessor. In Part
B of the questionnaire, the participants rate their assessment experience on a 5-point
Likert scale of “strongly disagree,” “disagree,” “undecided,” “agree,” and “strongly
agree.”
These questions were modified according to a design method called “post-thenpre,” proposed by Rockwell and Kohn (1989). The “post-then-pre” design combines the
pretest with the posttest, in which the participants are asked to report their immediate
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behavior or experience right after the treatments, and then they are asked to report their
prior experience or behavior. Rockwell and Kohn indicate that this method can help
researchers obtain accurate information about the participants by having the pretest at the
end of a study.
Exam Three
Exam Three, which took place at the end of Unit Three in the course, was a timed
online quiz, which included 35 multiple-choice questions (see Appendix G.1) and 10
short-answer questions, out of which students chose three or four to answer (see
Appendix G.2). A Cronbach Alpha test was performed to test the reliability of Exam
Three. The results indicated that Exam Three has a moderately high reliability (overall
Cronbach α = .808). A content analysis was used to examine its validity.

Data Collection and Procedures
Data Collection Process Summary
Following the course schedule, the data collection had two stages. Stage 1 was the
2-page individual essay writing, rewriting, and assessment process; and Stage 2 was the
5-page team paper writing, i.e., the collaborative writing process.
Most of the participants taking the online course were resident students who
might know some of their classmates from other courses on campus and might talk with
each other about the different treatments they would receive. Therefore, the treatment
sessions took place in the reserved computer classrooms on campus on two consecutive
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days. Some of the treatment materials were available on their course site. The participants
signed up for a certain time slot to attend the treatment sessions on campus.
In Stage 1: The Implied Informed Consent Form (see Appendix A.1) was made
available to the participants in their online course site. The instructor opened the Team
Assignment in late February. The students had about four weeks’ time to prepare the 2page draft paper, which was due on the third Friday in March. Seven computer
classrooms were reserved on Monday and Tuesday of the fourth week in March for the
rewriting process. The participants signed up for a time slot to complete the treatments in
the reserved computer classrooms. During the lab sessions, the participants signed an
addendum informed consent (see Appendix A.2). All rewritten 2-page papers were
submitted to the instructor by the end of the day following the treatment sessions. The
teaching assistants graded all the 2-page papers. Figure 3.3 presents the steps in Stage 1
data collection.
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Figure 3.3: Steps in Stage 1 Data Collection
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In Stage 2: The researcher assigned the participants who completed Stage 1 to
teams within one week after the treatment sessions. The collaborative writing process
started when the students started contacting team members who were assigned into teams
by their MSLQ scores. See Figure 3.2. The teams had 8 weekdays to work
collaboratively on the 5-page team paper, which was due ten days after they started.
The whole data collection lasted about eight weeks, from March to the end of the
semester when the instructor finished grading the 5-page team papers and Exam Three in
early May.

Procedures
The following describes the procedures and major activities during the data
collection process. The descriptions are organized by a chronological order:
1. The MSLQ and the Draft 2-Page Individual Paper.
2. Stage 1—The Essay Rewriting and Assessment Process.
3. Stage 2--The Collaborative Writing Process.
4. Exam Three.
During data collection, the treatment materials and the folders in the course
management system were labeled differently than the descriptive terms used in the
writing, such as self-assessment or peer assessment. The purpose of doing so was to
prevent the participants from speculating what the others were expected to do for the
research activity (See Appendix F for the lab session instructions). The labels used for
treatment teams and materials for the participants were: Pink Butterfly, Green
Grasshopper (Small & Big), and Yellow Seahorse (Small & Big), for the control group
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(TC), self-assessment group (SI & SD), and peer assessment group (PI & PD)
respectively. See Figure 3.3.
Participants needed to sign in when they came to the lab sessions to find which set
of materials they should get, including Instructions for Lab Sessions (see Appendix F),
Self-Report Questionnaire (Appendix H), and a copy of the Addendum Informed Consent
Form (see Appendix A.2). Prior to the lab sessions, the researcher had assigned the
participants into different treatment groups on their course site through the course
management system. Therefore, after the participants received the materials when they
signed in at the entrance, they would log onto the course management system and access
the research activity folder, in which they could find a dropbox to upload their revised
papers and/or assessment results, and the Essay Grading & Feedback Tool if they are in a
self- or peer assessment group. Instructions for using the Essay Grading & Feedback Tool
(see Appendix E.6) were also available for each participant in the research activity folder
created on their course site.

The MSLQ and the Draft 2-Page Individual Paper
The participants completed the MSLQ instrument available online once they
agreed to participate in the study after they accessed the Implied Informed Consent (see
Appendix A.1), which was available on their course site. They received an extra of 2% of
their final grade for participating in the study. They were grouped into higher and lower
by a median score (4.26) of the MSLQ scores and then were randomly assigned to the
treatment groups. The final analysis included a total of 125 participants with lower
MSLQ, and 139 with higher MSLQ.
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The participants wrote the 2-page individual papers, which accounted for 2% of
their final grade. The 2-page paper draft was due on Friday, March 23rd. The participants
uploaded the 2-page papers to the course website.
The teaching assistants and the researcher graded all the draft papers written by
the participants of the control group (TC). The teaching assistants trained the researcher
to grade the papers to make sure of a good inter-rater reliability in grading. They
provided the researcher the background, key points to be included, and important
resources about the essay topic, and also held a one-hour face-to-face training session.

Stage 1—The Essay Rewriting and Assessment Process
Procedure for Control Group (TC)
The control (TC) group participants used the assessment criteria with description
and the score (feedback) to rewrite their papers in the lab sessions. Each participant
received an instruction sheet (see Appendix F.1) when he or she came to the lab session.
They could view their scores on their course site in the course management system, and
the scores served as a type of feedback for the control (TC) group. They received no
other feedback rather than the scores. Therefore, the folder on their course site for this
group only had a dropbox for the participants to upload the rewritten paper.
Near the end of the session, the participants uploaded their revised papers to the
course site through the course management system. They then completed a paper-based
self-report questionnaire (see Appendix H.1) to report their perceptions of assessment for
learning.
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Procedure for Self-Assessment (SA) Group
Each participant received an instruction sheet (see Appendix F.2) when they
entered the room. During the self-assessment and rewriting process, the participants used
the Essay Grading & Feedback tool, which could generate feedback on their 2-page draft
papers. The participants had access to the Instructions about how to use the tool before
they started. See Appendix E.4 for a Screenshot of Sample Completed Assessment
Results. The participants received feedback (see Appendix E.5 for a Screenshot of
Sample Completed Assessment Results with Feedback) on their 2-page draft papers as
well as a score based on their assessment. When they finished self-assessing and revising
their paper, the participants uploaded their self-assessment results and the rewritten paper
to the course site through the course management system. The participants also
completed a paper-based self-report questionnaire (see Appendix H.2) to report their
perceptions of assessment for learning and evaluate their experience using the essay
grading tool to assess their draft 2-page individual papers.

Procedure for Peer Assessment (PA) Group
Each participant received an instruction sheet (see Appendix F.3) and an
anonymous paper when they entered the room. During the peer assessment and rewriting
process, the participants used the Essay Grading & Feedback Tool, which could generate
feedback on the 2-page draft paper written by a peer they assessed. Names and student
identification numbers were removed and a special code was used to make the papers
anonymous to the peer assessors. The anonymous papers were handed out to the
participants who assessed the papers. Due to the workload the participants would
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experience in the peer assessment process, the participants had the option of completing
the rewriting and the uploading of the rewritten papers to the course site the day
following the peer assessment. Again, before they started using the tool, the participants
had access to the Instructions (see Appendix E.6) about how to use the tool. The
participants received feedback on the anonymous paper they assessed as well as a score
based on their assessment.
When they finished assessing, the participants uploaded their peer assessment
results to the course site through the course management system. Near the end of the lab
session, the participants completed a paper-based self-report questionnaire (see Appendix
H.3) to report their perceptions of assessment for learning and evaluate their experience
of using the Essay Grading Tool in peer assessment. They handed in the anonymous
papers they had assessed together with the completed self-report questionnaire. They
uploaded their own rewritten paper the next day.

Stage 2—The Collaborative Writing Process
The TAs assessed the rewritten 2-page individual papers (without seeing the selfassessment and peer assessment results) and assigned scores on the 2-page papers. The
researcher assigned the participants into teams by their level of MSLQ within the
assessment treatment groups so that members in one team would have similar essay
rewriting or assessment experience. Participants who had been in one same treatment
group for the 2-page individual paper process and who had the same level of MSLQ were
assigned into one team only if they had revised their papers. This was a second way to
make sure team members had similar essay rewriting or assessment experience prior to
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the collaborative writing process. Team members started contacting each other and
writing the 5-page team papers on one week after the assessment treatment sessions.
The participants completed and submitted the 5-page team papers within ten days
since they started. The instructor graded the 5-page team papers and assigned grades,
which were used for summative purposes. The team paper score accounted for 10% of
the final grade.

Exam Three
The participants took Exam Three one month after the treatment sessions,
following the same procedure set by the instructor for Exam One and Exam Two in the
course. The researcher assigned extra credit to the participants who had completed the
research activity, and the extra credit accounted for 2% of the final grade. The instructor
graded the exams and assigned final grades at the end of the semester.
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CHAPTER 4
RESULTS

Chapter 4 presents the results from this study. The study investigated the effects
of assessment strategies and self-regulated learning (SRL) skills on student skill-based
and cognitive learning outcomes and perceptions of assessment for learning. The study
also investigated the impact of SRL skills and the assessment experience on students’
collaborative writing.
This chapter is organized by the data analyses testing the eight hypotheses that
were formulated to examine the effects of assessment strategies and two levels of SRL
skills on (a) student skill-based and cognitive learning outcomes, (b) student perceptions
of assessment for learning before and after the use of different assessment strategies in
their individual essay rewriting and assessment process, and (c) student learning
outcomes from a collaborative writing process. Factorial MANOVA, mixed factorial
ANOVA, two-way ANOVA, and one-way ANOVA were conducted using the Statistical
Package for the Social Sciences (SPSS) version 15.0 to test the research hypotheses.
Results are presented in four sections:
1. Data Screening describes the process and results from reviewing the data prior
to data analysis.
2. Results from Stage 1 Data Collection reports the results from individual essay
writing and rewriting, to answer the first three research questions. This section
includes results about the effects of assessment strategies and SRL skills on
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the 2-page individual paper and Exam Three, and on student perceptions of
assessment for learning from the self-report questionnaire.
3. Results from Stage 2 Data Collection contains results related to the
collaborative writing process, to answer the fourth research question.
4. A Summary provides a review of the results reported in this chapter.

Data Screening
A total of 341 students agreed to participate in the study and completed the
MSLQ instrument in their course through the course management system. Among the
287 participants who attended the treatment sessions to rewrite their papers with different
assessment strategies, 23 individuals were removed from the final participant list due to
one of the following reasons: plagiarism in writing the individual papers (5 participants),
no MSLQ scores (8 participants), failure to complete 2-page individual draft papers (6
participants), or because they had to complete the treatment sessions at a distance (4
participants). The final list of 264 participants included only those who had a valid
MSLQ score, who had completed the 2-page draft individual papers, and who attended
the treatment sessions in the computer labs. Six out of the 264 participants in the final
analysis did not return the completed Self-Report Questionnaires.
Missing Data
Descriptive statistics and frequency results were reviewed to make sure
appropriate measures were taken to manage the missing data. The dependent measure 2page paper grades had no missing data because the participants were required to have a
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completed 2-page draft individual paper in order to be considered as a valid participant in
the treatment sessions. Exam Three and the 5-page team paper scores had two missing
values on each and these two participants belong to the group of eight students who
dropped the course either before or after the team assignment. Six participants were
found to be missing the self-report questionnaire, and three copies of self-report
questionnaire with no names and user IDs were removed from these analyses. In the selfreport questionnaire, there are two kinds of missing data coded separately: questions that
were not answered or answered incorrectly by the participants, and questions that did not
need to be answered because the participants either belonged to a treatment group that did
not have that question or they selected an answer to a previous question that allowed
them to ignore the following question. Another case is that some participants wrote down
the answer next to the question asking about their major when they did not find the
answer from the list of options, and most of these participants were from the college of
business. When reviewing the data, the researcher added the written answer to the list as
the last option for their major and did not count this as missing data.
Normality and Homogeneity Test
For interval scale variables, the distribution normality and variance homogeneity
were examined. The normal Q-Q plots showed that all the interval scales variables did
not depart from univariate normality. The skewness and kurtosis values suggest a normal
distribution for all the variables except the 2-page individual paper scores (skewness
value = -1.13). However, this is considered to be close to normal. Levine’s tests of equal
variances (p>.05) on all the dependent variables suggest that the assumption of
homogeneity of variance is met.
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Participants’ Experience with Essay Writing
Part A of the Self-Report Questionnaire provided background information about
the participants. Questions A7 to A9 asked about their experience with essay writing.
Among the 258 participants who had completed questionnaires, 61% of the participants
found essay writing assignments “somewhat helpful” for their learning, while 22% found
essay writing “not very helpful.” For Question A9, which asked whether they had
received meaningful feedback on their writing, except the 1.5% who selected “I don’t
know,” almost one half of them (48.5%) thought they had received meaningful feedback,
while the other one half (47.3%) did not think so. The following (Table 4.1) is a summary
of the response frequencies for Question A7, which asked about the most common set of
steps students use when completing an essay writing assignment.

Table 4.1: Frequencies for Question A7 About Steps for Completing an Essay
Assignment
Frequency Percent
1. Write and submit
61
23.1
2. Write, use the assessment criteria provided by the instructor to
110
41.7
rewrite, and submit
3. Write, get feedback, rewrite without reading the feedback, and
7
2.7
submit
4. Write, get feedback, rewrite by responding to some of the
34
12.9
feedback to which you agree, and submit
5. Write, get feedback, rewrite by carefully responding to the
40
15.2
feedback, and submit
6. None of the above
3
1.1
7. Selected two options from the above (One selected 2 and 5,
3
1.2
one selected 1 or 2, and one selected 2 and 3)
8. Total Valid
258
97.7
9. Missing
6
2.3
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Results from Stage 1 Data Collection
As described in Chapter 3, Stage 1 data collection referred to the participants’
individual essay writing and rewriting process by using different assessment strategies.
This section focuses on testing the hypotheses under research questions 1 to 3.
Initial Data Analysis
Table 4.2 presents the means and standard deviations for the participants’ total
scores on MSLQ and the two main subscales, motivation and learning strategies. The
median for the MSLQ total is shown as 4.30 in the table. However, the median that was
used to assign participants into treatment groups was 4.26, which was calculated for the
total of 341 participants who completed the MSLQ instrument. Table 4.2 only reports the
MSLQ scores from the 264 participants who completed the treatment sessions and who
were considered as valid participants in the final analysis. The final analysis had 125
(47.3%) participants with lower MSLQ and 139 (52.7%) with higher MSLQ.

Table 4.2: Means and Standard Deviations of the MSLQ Scores
Mean

Median

Mode

SD

MSLQ Total
4.31
4.30
4.32
.58
Motivation
4.53
4.55
4.32ª
.64
Learning Strategies
4.17
4.16
3.94
.70
a. Multiple modes exist. The smallest value is shown.

n
264
264
264

Range
Lower
Higher
2.63
6.07
2.32
5.94
2.02
6.48

Table 4.3 and Table 4.4 present the means and standard deviations of the scores
from the two dependent measures by treatment groups. Table 4.3 is organized by the
three treatment groups by assessment strategies—TC (instructor/teaching assistant
assessment), SA (self-assessment), PA (peer assessment). Table 4.4 is organized by the
five treatment groups by assessment strategies considering types of feedback, which
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include the TC group and the two subgroups under SA and PA respectively: SI, SD, PI,
and PD. In Table 4.3, the group means show that groups with higher SRL skills have
higher scores than those with lower SRL skills on the 2-page individual paper, except the
PA group in which the group with lower SRL skills score slightly higher than the group
with higher SRL skills. In Table 4.4, the group means show a similar pattern in that only
in the PA group, groups of low SRL skills score higher than those of higher SRL skills,
with a comparatively larger mean difference in the PI group between the higher and
lower groups. Mean scores on Exam Three do not show such a pattern.

Table 4.3: Means and Standard Deviations for Participants’ 2-page Individual Paper and
Exam Three Scores by Three Treatment Groups: TC, SA, & PA
Groups by
Treatment

MSLQ
total by
HLª

Mean

SD

n

Lower

2-page
paper
76.88

Exam
Three
76.76

2-page
paper
10.33

Exam
Three
6.23

2-page
paper
41

Exam
Three
41

Higher

80.61

77.75

8.42

4.93

44

44

77.27
Total
78.81
9.52
Lower
77.79
76.14
11.12
SA
Higher
80.66
78.66
11.03
Total
80.24
77.46
11.05
Lower
81.16
77.47
9.18
PA
Higher
80.39
77.91
8.64
Total
80.75
77.71
8.85
Lower
79.27
76.77
10.36
Total
Higher
80.55
78.12
9.39
Total
79.95
77.48
9.86
Note. Scores could range from Low (0) to High (100).
a. MSLQ total by higher and lower levels.

5.58

85
43
47
90
40
47
87
124
138
262

85

TC

4.18
4.51
4.51
5.73
5.89
5.79
5.41
5.13
5.30

43
47
90
40
47
87
124
138
262
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Table 4.4: Means and Standard Deviations for Participants’ 2-page Individual Paper and
Exam Three Scores by Five Treatment Groups: TC, SI, SD, PI, PD
Groups by
Treatment

MSLQ
total by
HLª

Mean

SD

n

Lower

2-page
paper
76.88

Exam
Three
76.76

2-page
paper
10.33

Exam
Three
6.23

2-page
paper
41

Exam
Three
41

Higher

80.61

77.75

8.42

4.93

44

44

Total
78.81
77.27
9.52
Lower
80.30
76.86
10.97
SI
Higher
81.59
78.44
7.96
Total
81.01
77.73
9.35
Lower
79.27
75.38
11.65
SD
Higher
79.40
78.95
14.32
Total
79.33
77.12
12.86
Lower
82.17
78.73
9.18
PI
Higher
80.87
79.76
8.42
Total
81.53
79.23
8.74
Lower
79.93
75.94
9.30
PD
Higher
80.00
76.42
8.97
Total
79.97
76.23
9.00
Lower
79.27
76.77
10.36
Total
Higher
80.55
78.12
9.39
Total
79.95
77.48
9.86
Note. Scores could range from Low (0) to High (100).
a. MSLQ total by higher and lower levels.

5.58
4.26
4.39
4.36
4.06
4.77
4.72
5.11
5.83
5.43
6.21
5.61
5.79
5.41
5.13
5.30

85
22
27
49
21
20
41
22
21
43
18
26
44
124
138
262

85
22
27
49
21
20
41
22
21
43
18
26
44
124
138
262

TC

Results About the Effects of Assessment Strategies and SRL Skills

Assumptions of MANOVA
Using the distribution normality and homogeneity test, the multivariate normality
assumption is met by checking the univariate normality (Tabachnick & Fidell, 2001).
Levene’s test of equal variance suggests the homogeneity of variance assumption is met
for the dependent variables (2-page individual paper: F=.702, p=.707) and Exam Three,
F=.917, p=.511). The assumption of equality variance-covariance matrices is also
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checked. Box’s M test suggests a non-significant p value (F=1.08, p=.348), which
suggests the equality variance-covariance matrices assumption is met. Outliers were
checked. MANOVA assumes a linear relationship among the dependent variables. A
statistical correlation (r=.289) was found between the two dependent measures—the
scores on the 2-page individual paper and Exam Three. This suggests a low to moderate
correlation between the dependent variables according to the range between .3 and .6
defined by Tabachnick & Fidell (2001). Therefore, a factorial MANOVA was used to test
the following hypotheses under research questions 1 to 3, and the results are reported by
the order of hypotheses.

Ho1: There will be no significant differences in student learning outcomes among
students receiving different assessment strategies.
Results from the two-way MANOVA test in Table 4.5 showed that assessment
strategies had no main significant effect (F=.503, p = .734) on learning outcomes
measured by the scores on the 2-page individual papers or Exam Three. Therefore, the
null hypothesis was retained. See Table 4.3 for the means and standard deviations for the
participants’ 2-page individual paper and Exam Three scores by assessment strategies,
TA, SA and PA.
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Table 4.5: MANOVA Pillai’s Trace Results for 2-Page Individual Paper and Exam Three
Pillai’s
Hypothesis
Partial Eta
F
p
Power
Trace
df
Squared
Assessment
Strategies: TC, SA,
.008
.503
4.000
.734
.004
.171
PA
MSLQ Scores by
Higher and Lower
Assessment
Strategies × MSLQ
by Higher and Lower

.017

.2.143

2.000

.119

.017

.437

.017

1.091

4.000

.360

.008

.345

Ho2: There will be no significant differences in student learning outcomes among
students receiving different assessment strategies with different types of feedback (grades
and the two levels of automatic feedback generated by the essay grading tools) for their
individual essay rewriting/assessment processes.
The two-way MANOVA results in Table 4.6 suggested that there were no
significant differences (F=1.227, p=.281) among the students who received different
assessment strategies with different types of feedback in their learning outcomes
measured by the scores on 2-page individual paper and Exam Three. The null hypothesis
was retained. See Table 4.4 for means and standard deviations for the participants’ 2page individual paper and Exam Three scores by assessment strategies with different
types of feedback.
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Table 4.6: MANOVA Pillai’s Trace Results for 2-Page Individual Paper and Exam Three
Pillai’s
Hypothesis
Partial Eta
F
p
Power
Trace
df
Squared
Assessment
Strategies with Types
of Feedback: TC, SI,
.038
1.227
8.000
.281
.019
.570
SD, PI, PD
MSLQ Scores by
Higher and Lower
Assessment
Strategies with Types
of Feedback × MSLQ
by Higher and Lower

.020

2.571

2.000

.078

.020

.510

.021

.660

8.000

.727

.010

.309

Ho3: There will be no significant differences in student learning outcomes among
students with a higher or lower level of SRL skills.
Results from the two factorial MANOVA tests presented in Table 4.5 and Table
4.6 suggested that there were no significant differences in student learning outcomes
among students with a higher or lower level of SRL skills. The MANOVA Pillai’s Trace
test results are insignificant for both the three treatment groups by assessment strategies
(TC, SA, and PA) (F=2.143, p=.119) and the five treatment groups by assessment
strategies with types of feedback (TC, SI, SD, PI, and PD) (F=2.571, p=.078). Therefore,
the null hypothesis was retained.
However, according to Huck (2000), a p value of .078 represents marginal
significant difference. Therefore, the univariate results showing a significant main effect
of higher and lower levels of MSLQ on Exam Three scores were also reported. See Table
4.7.
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Table 4.7: Summary of ANOVA Results of MSLQ on 2-Page Individual Paper and
Exam Three by Treatment Groups
Partial
Sum of
Mean
df
F
p
Eta
Squares
Square
Squared

Power

Treatment Groups by Assessment Strategy: TC, SA, PA
Scores on the 2-Page
Individual Paper
105.664
1
105.664

1.087

.289

.004

.180

Scores on Exam
Three

4.063

.045

.016

.519

113.342

1

113.342

Treatment Groups by Assessment Strategy with Types of Feedback: TC, SI, SD, PI, PD
Scores on the 2-Page
Individual Paper
37.032
1
37.032
.377
.540
.001
.094
Scores on Exam
Three

141.509

1

141.509

5.162

.024

.020

.619

Ho4: There will be no significant interaction between assessment strategies and students’
SRL skills.
Results from the two factorial MANOVA tests presented in Table 4.5 and Table
4.6 revealed that there was no significant interaction between assessment strategies and
student levels of SRL skills. This conclusion remains the same for both the treatment
groups by assessment strategies (TC, SA, and PA) (F=1.091, p=.360) and the groups by
assessment strategies with types of feedback (TC, SI, SD, PI, and PD) (F=.660, p=.727).
The null hypothesis was retained at the .05 level.
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Results About Student Perceptions from Self-report Questionnaire
Initial Data Analysis
The self-report questionnaire had three sections. Part A asked the participants
questions about their background information, which was summarized in the participant
demographics section in the beginning of this chapter. Part B had two groups of questions
about participants’ perceptions of assessment for learning. Questions B1 to B12 asked the
participants about their general perceptions of assessment for learning now and before
they participated in the treatment sessions; Questions B13 to B22 asked about the
experience with self-assessment or peer assessment specifically. The control group (the
instructor or teaching assistant assessment group) only had Questions B1 to B12 on their
self-report questionnaire, while the other two treatment groups (SA and PA) had
Questions B1 to B22. Part C of the questionnaire asked the participants to rate their
experience regarding the assessment criteria (Questions C1 and C2) and the Essay
Grading & Feedback tool for the self-assessment and peer assessment groups (Questions
C3 to C5). Again, the control group (the instructor or teaching assistant assessment
group) only had Questions C1 and C2. The following two tables present the descriptive
statistics for the sum of Questions B1 to B12 (Table 4.8) and the sum of Questions B13 to
B22 (Table 4.9).
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Table 4.8: Means and Standard Deviations for the Sum of Questions B1 to B12 about
General Perceptions of Assessment for Learning
MSLQ
Groups by
total
Mean
SD.
n
Treatment
by HL
B1a to
B1b to
B1a to
B1b to
B1a to
B1b to
B12a
B12b
B12a
B12b
B12a
B12b
(Now)
(Before)
(Now)
(Before)
(Now)
(Before)
46.21
44.54
6.562
6.529
39
39
Lower
TC

Higher

47.05

44.00

5.061

5.589

43

43

46.65
44.26
5.802
6.022
82
82
Total
Lower
46.41
44.18
4.817
4.817
22
22
SI
Higher
49.26
45.41
3.799
6.338
27
27
Total
47.98
44.86
4.474
5.683
49
49
Lower
45.55
42.27
6.147
5.667
22
22
PI
Higher
45.73
42.18
4.014
5.877
22
22
Total
45.64
42.23
5.131
5.705
44
44
Lower
46.48
40.10
5.455
7.674
21
21
SD
Higher
46.85
46.50
6.945
7.605
20
20
Total
46.66
43.22
6.151
8.211
41
41
Lower
44.94
41.22
9.142
8.809
18
18
PD
Higher
47.25
45.54
5.084
5.308
24
24
Total
46.26
43.69
7.106
7.257
42
42
Lower
45.98
42.81
6.408
6.829
122
122
Total
Higher
47.28
44.63
5.067
6.137
136
136
Total
46.67
43.77
5.765
6.524
258
258
Note. (1) “Now” refers to after the treatment sessions, and “Before” refers to before the
treatment sessions. (2) Scores could range from Low (0) to High (60).
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Table 4.9: Means and Standard Deviations for the Sum of Questions B13 to B22 about
Perceptions of Self- and Peer Assessment for Learning
MSLQ
Groups by
total
Mean
SD.
n
Treatment
by HL
B13a to B13b to B13a to B13b to B13a to B13b to
B22a
B22b
B22a
B22b
B22a
B22b
(Now)
(Before)
(Now)
(Before)
(Now)
(Before)
Lower
34.14
31.36
6.833
6.138
22
22
SI
Higher
34.96
30.93
6.092
6.367
27
27
Total
34.59
31.12
6.380
6.204
49
49
Lower
32.18
29.00
6.609
6.118
22
22
PI
Higher
34.59
32.41
4.737
4.239
22
22
Total
33.39
30.70
5.812
5.480
44
44
Lower
32.40
28.05
8.088
6.211
20
20
SD
Higher
34.68
34.32
5.608
7.417
19
19
Total
33.51
31.10
6.996
7.444
39
39
Lower
30.56
28.89
7.156
7.020
18
18
PD
Higher
33.13
31.96
7.753
6.444
24
24
Total
32.02
30.64
7.524
6.789
42
42
Lower
32.40
29.38
7.149
6.361
82
82
Total
Higher
34.34
32.25
6.143
6.208
92
92
Total
33.43
30.90
6.687
6.425
174
174
Note. (1) “Now” refers to after the treatment sessions, and “Before” refers to before
the treatment sessions. (2) Scores could range from Low (0) to High (50).
The following will report results from Part B and C respectively. Repeated
measures statistics results will be reported following the assumptions discussion.
Hypothesis 5 was tested based on the participant responses to Part B of the questionnaire.

Assumptions of mixed factorial ANOVA
For any within-subject design, the most important assumption is that the variance
and covariance matrixes should be circular to properly interpret the ANOVA results
(Huynh and Mandeville, 1979). This is similar to the homogeneity of variance
assumption in between-subject designs. In other words, sphericity assumes homogeneity
for the variances and covariances for the variables related to the levels of the repeated
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measures factor (Algina, 1997). Specifically, the sphericity assumption should be met to
make sure that the differences between pairs of conditions have equal variance before
analyzing the F value generated by the ANOVA test. Mauchley’s sphericity test is the
common way to examine whether the data satisfy this assumption. If the assumption is
violated, researchers can use two strategies that are all based on adjusting the df (degree
of freedom) values and creating a conservative F-test to avoid Type I errors (Huck,
2000). However, in this study, sphericity is not an issue because the repeated measures
design only has two levels of conditions.

Ho5: There will be no significant difference in student general perceptions of assessment
for learning among students with different levels of SRL skills before and after the use of
different assessment strategies in their individual essay rewriting and assessment
process.
Table 4.10 presents the mixed factorial ANOVA results for Question B1 to
Question B12 in Part B of the self-report questionnaire. The interaction effect between
time and assessment strategies (TC, SI, SD, PI, PD) was not significant, F = .383, p =
.820. Neither was the interaction effect between time and MSLQ, F = 1.789, p = .182.
However, there was a significant disordinal interaction between time, assessment
strategies (TC, SI, SD, PI, PD), and MSLQ, F = 69.745, p < .05. This indicated that for
Questions B1 to B12, there was a significant difference in the participants’ general
perceptions of assessment for learning before and after the assessment treatment sessions
when considering the participants’ different levels of SRL skills. Therefore, the null
hypothesis was rejected at the significance level of .05.
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Table 4.10: Repeated Measures Results for Perceptions of Assessment for Learning by
Sum—Questions B1 to B12
Sum of
df
Mean Square
F
Sig
Squares
Main Effect
Timeª
1062.4742
1
1062.442
69.745
.000
Interaction Effects
Time × Assessment Strategies
with Types of Feedback (TC,
SI, SD, PI, PD)
Time × MSLQ by Higher and
Lower

23.365

4

5.841

.383

.820

27.246

1

27.246

1.789

.182

3.861

.005

Time × Assessment Strategies
with Types of Feedback ×
235.252
4
58.813
MSLQ
a. Time refers to “Now” and “Before” in the questionnaire.

No post hoc tests were performed to further compare the means for Time and
MSLQ, which had only two levels for each. Table 4.11 presents the estimated marginal
means of Question B1 to B12 for the five treatment groups by higher and lower MSLQ
and the repeated measure variable Time. A comparison based on the means (presented in
Table 4.11) is shown by the means plots in Figure 4.1, which shows the interaction
between time and assessment strategies for lower and higher MSLQ in two plots. The
means plots suggest that participants showed an overall more positive general perception
of assessment for learning after the treatment sessions for students with either higher or
lower MSLQ. For participants with low MSLQ, the self-assessment with
didactic/suggestive feedback (SD) group showed the biggest change in perceptions after
the treatment sessions when compared with the control (TC) group.
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Table 4.11: Estimated Marginal Means of Questions B1 to B12 for Treatment Groups ×
MSLQ × Time
95% Confidence
Groups by
Interval
MSLQ
Time
Mean
Std. Error
Treatments
Lower
Upper
Bound
Bound
Now
46.205
.923
44.388
48.022
Lower
Before
44.538
1.022
42.525
46.552
TC
Now
47.047
.879
45.316
48.777
Higher
Before
44.000
.974
42.083
45.917
Now
46.409
1.228
43.990
48.829
Lower
Before
44.182
1.361
41.501
46.863
SI
Now
49.259
1.109
47.075
51.443
Higher
Before
45.407
1.229
42.988
47.827
Now
45.545
1.228
43.126
47.965
Lower
Before
42.273
1.361
39.592
44.953
PI
Now
45.727
1.228
43.308
48.147
Higher
Before
42.182
1.361
39.501
44.863
Now
46.476
1.257
44.000
48.953
Lower
Before
40.095
1.393
37.351
42.839
SD
Now
46.850
1.288
44.312
49.388
Higher
Before
46.500
1.427
43.688
49.312
Now
44.944
1.358
42.270
47.619
Lower
Before
41.222
1.505
38.259
44.186
PD
Now
47.250
1.176
44.933
49.567
Higher
Before
45.542
1.303
42.975
48.108
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Note. “a” = “Now”—refers to after the treatment sessions, and “b” = “Before”—
refers to before the treatment sessions.
Figure 4.1 Graphs Showing the Time × Assessment Strategies with Types of Feedback
Interaction for Lower and Higher MSLQ—Questions B1 to B12

Ho6: There will be no significant difference in student perceptions of self- or peer
assessment for learning among students with different levels of SRL skills before and
after the use of different assessment strategies in their individual essay
rewriting/assessment process.
Table 4.12 presents the mixed factorial ANOVA results for Questions B13 to B22.
No significant interaction effect was found for time and assessment strategies (TC, SI,
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SD, PI, PD) (F = .1.176, p > .05) or time and MSLQ (F = .1.863, p > .05). The interaction
effect between time, assessment strategies (TC, SI, SD, PI, PD), and MSLQ was not
significant, either, F = 69.745, p > .05. This indicated that for Questions B13 to B22,
there was no significant difference in the participants’ perceptions of self- or peer
assessment for learning before and after the assessment treatment sessions when they
were measured for the participants with different levels of SRL skills. Therefore, the null
hypothesis was retained.

Table 4.12: Repeated Measures Results for Perceptions of Assessment for Learning by
Sum—Questions B13 to B22
Sum of
df
Mean Square
F
Sig
Squares
Main Effect
Timeª
521.202
1
521.202
40.757
.000
Interaction Effects
Time × Assessment Strategies
with Types of Feedback (TC,
SI, SD, PI, PD)
Time × MSLQ by Higher and
Lower

45.099

3

15.033

1.176

.321

23.825

1

23.825

1.863

.174

1.969

.121

Time × Assessment Strategies
Assessment Strategies with
75.526
3
25.175
Types of Feedback × MSLQ
a. Time refers to “Now” and “Before” in the questionnaire.

However, there was a significant main effect of time (F = 40.757, p < .05) as
shown in Table 4.12, and a significant main effect of MSLQ (F = 7.841, p < .05) as
presented in Table 4.13.
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Table 4.13: Between Subjects Effects of Assessment Strategies and MSLQ—Questions
B13 to B 22
Sum of
df
Mean Square
F
Sig.
Squares
Assessment Strategies with
Types of Feedback (TC, SI,
2136.685
3
45.562
.641
.590
SD, PI, PD)
MSLQ by Higher and Lower

557.254

1

557.254

7.841

.006

Assessment Strategies with
Types of Feedback × MSLQ
by Higher and Lower

195.67

3

65.224

.918

.434

Table 4.14 presents a further analysis of mean differences for Time and MSLQ,
which had significant main effects. There was a significant difference in perceptions of
self- or peer assessment for learning among participants with higher SRL skills and lower
SRL skills (Mean Difference = 2.549, p < .05). This suggests that the participants with
higher SRL skills showed more positive perceptions of self- and peer assessment of
learning than those with lower SRL skills regardless of treatment groups. The main effect
of time (Mean Difference = 2.466, p < .05) shows a significant difference in perceptions
of self- or peer assessment for learning between Now and Before. The significant mean
difference for time (Now vs. Before) suggests that the participants’ perceptions of self- or
peer assessment significantly improved after the treatment sessions for all self- and peer
assessment treatment groups.
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Table 4.14: Comparisons of Mean Differences for Time and MSLQ—Questions B13-22
Mean
Std.
95% Confidence Interval
Sig.ª
Difference
Error
for Differenceª
Lower
Upper
Bound
Bound
MSLQ by Higher and
Lower
Higher vs. Lower
2.549*
.910
.006
.752
4.347
Time
Now vs. Before
2.466*
.386
.000
Based on estimated marginal means.
*. The mean difference is significant at the .05 level.
a. Adjustment for multiple comparisons: Bonferroni.

1.703

3.228

In summary, there was a significant interaction effect (Time × Assessment
Strategies with Types of Feedback × MSLQ) for Questions B1 to B12, which
investigated the participants’ general perceptions of assessment for learning. There was
no significant interaction effect for Question B13 to B22, which explored the participants’
perceptions of self- or peer assessment for learning. The analysis revealed two main
effects from Time and MSLQ for Question B13 to B22, indicating that the participants’
perceptions of self- and peer assessment improved after the treatment sessions, and those
with higher level of MSLQ showed more favorable perceptions than those with lower
level of MSLQ regardless of treatment groups.

Additional Analysis of Perceptions by Individual Question
After analyzing the perceptions of assessment for learning by summing up the two
groups of questions in Part B of the self-report questionnaire, further repeated measures
analyses were conducted by individual questions to find out the effect on different
aspects of the perceptions of assessment for learning. The analysis results presented the
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differences in participants’ perceptions of assessment for learning by individual question
statement instead of a combination of items. Seven questions showed significant
interaction effects. A significant main effect of time (p < .05) was found in nearly all the
questions in Part B of the self-report questionnaire, except Question B20 (F = 3.408, p >
.05) and Question B21 (F = 2.992, p > .05). Table 4.15 only summarizes the results for
the questions that showed significant interaction effect.
Table 4.15: Repeated Measures Results for Perceptions of Assessment for Learning by
Individual Question
Sum of
Mean
df
F
Sig.
Interaction Effects
Squares
Square
Question B1: Assessment
motivates learning.

Time × Assessment
Strategies × MSLQª

3.854

4

.963

2.547

.040

Question B3: Assessment
is used for diagnosing
students’ learning.

Time × Assessment
Strategies × MSLQ

3.548

4

.887

3.037

.018

Question B10: Feedback
prompts discussion with
the instructor or the
teaching assistant.

Time ×
Assessment
Strategies × MSLQ

3.273

4

.818

2.457

.046

Question B11: Feedback
helps understand
assessment.

Time × MSLQ

1.649

1

1.649

5.472

.020

Question B12: Feedback
improves learning.

Time × MSLQ

1.770

1

1.770

6.224

.013

Time × Assessment
Strategies × MSLQ

4.541

4

1.135

3.992

.004

Question B13: Self/peer
assessment makes me
more independent.

Time × MSLQ

1.239

1

1.239

4.299

.040

Question B16: Self/peer
assessment helps me
develop confidence.

Time × Assessment
Strategies × MSLQ

2.524

3

.841

3.400

.019
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a. Assessment with Types of Feedback (TC, SI, SD, PI, PD) and MSLQ by Higher and
Lower.
The mean differences in time for all the significant main effects of time suggested
that overall the participants’ perceptions of assessment became more positive after the
treatment sessions, regardless of treatment groups or MSLQ levels. However,
participants’ perceptions regarding self-/peer assessment reflected by Question 20 (Self/peer assessment is enjoyable) and Question 21 (Self-/peer assessment is easy) did not
significantly change after the treatment sessions. For the interaction effected presented in
Table 4.15, the following section summarizes the results from the means plots for each of
interaction effects on Questions B1, B3, B10, B11, B12, B13, and B16. Each summary
below includes the question and findings, followed by the corresponding means plots.
The means plots are based on the estimated marginal means comparison tables (See
Appendix I).

Question B1—Assessment motivates learning.
The significant interaction effect (p = .040) suggested the interactions between
time and assessment strategies are different for students with higher MSLQ and those
with lower MSLQ. Figure 4.2 is based on the means comparison shown in Table I.1 (See
Appendix I). Figure 4.2 shows that for participants with low MSLQ, the peer assessment
with didactic/suggestive feedback (PD) group showed significantly more positive
perceptions than the peer assessment with correctional/reinforcing feedback (PI) group
regarding whether assessment motivates learning. When receiving the didactic/suggestive
feedback (feedback D), the peer assessment (PA) group participants showed more
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positive perceptions about assessment motivating learning than the self-assessment (SA)
group after the treatment sessions.

Note. “a” = “Now”—refers to after the treatment sessions, and “b” = “Before”—refers to
before the treatment sessions.
Figure 4.2: Graph Showing the Time × Assessment Strategies with Types of Feedback
Interaction for Lower and Higher MSLQ—Question B1

Question B3—Assessment is used for diagnosing students’ learning.
The significant interaction effect (p = .018) suggested the interactions between
time and assessment strategies are different for students with higher MSLQ and those
with lower MSLQ. Figure 4.3 is based on the means comparison shown in Table I.2 (See

93
Appendix I). Figure 4.3 shows that for participants with low MSLQ, the peer assessment
with didactic/suggestive feedback (PD) group showed significantly more positive
perceptions than the self-assessment with correctional/reinforcing feedback (SI) group
regarding whether it is used for diagnosing students’ learning. When receiving the
didactic/suggestive feedback (feedback D), the participants with higher MSLQ in the
self-assessment (SA) group showed more positive perceptions about using assessment to
diagnose learning than those in the peer assessment (PA) group after the treatment
sessions.

Note. “a” = “Now”—refers to after the treatment sessions, and “b” = “Before”—refers to
before the treatment sessions.
Figure 4.3: Graph Showing the Time × Assessment Strategies with Types of Feedback
Interaction for Lower and Higher MSLQ—Question B3
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Question B10—Feedback prompts discussion with the instructor or the teaching
assistant.
Again, the significant interaction effect (p = .046) suggested the interactions
between time and assessment strategies are different for students with higher MSLQ and
those with lower MSLQ. Figure 4.4 is based on the means comparison shown in Table I.3
(See Appendix I). Figure 4.4 shows that for participants with low MSLQ, the selfassessment with didactic/suggestive feedback (SD) group showed significantly more
positive perceptions than the peer assessment group no matter what type of feedback they
had (either feedback I or D) regarding whether feedback prompts discussions.
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Note. “a” = “Now”—refers to after the treatment sessions, and “b” = “Before”—refers to
before the treatment sessions.
Figure 4.4: Graph Showing the Time × Assessment Strategies with Types of Feedback
Interaction for Lower and Higher MSLQ—Question B10

Question B11—Feedback helps understand assessment.
Figure 4.5 is based on the means comparison shown in Table I.4 (See Appendix
I). The significant interaction effect (p = .020) suggested that after the treatment sessions,
participants with low MSLQ showed a greater perception change than those with higher
MSLQ, even though in general, those with higher MSLQ had a more positive perception
regarding whether feedback helps them understand assessment. This is the same for the
significant effect (p=.013) for Question B12 regarding time and MSLQ (See Figure 4.6),
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and the effect (p=.040) for Question B13 (See Figure 4.8). Figure 4.6 is based on the
means comparison shown in Table I.5 (See Appendix I).

Note. “a” = “Now”—refers to after the treatment sessions, and “b” = “Before”—refers to
before the treatment sessions.
Figure 4.5: Graph Showing the Time × Lower and Higher MSLQ—Question B11
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Note. “a” = “Now”—refers to after the treatment sessions, and “b” = “Before”—refers to
before the treatment sessions.
Figure 4.6: Graph Showing the Time × Lower and Higher MSLQ—Question B12

Question B12— Feedback improves learning.
Based on the means comparison shown in Table I.6 (See Appendix I), Figure 4.7
shows that for participants with low MSLQ, the peer assessment (PA) group showed a
greater perception change than the self-assessment (SA) group when provided with
correctional/reinforcing feedback (Feedback I).
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Note. “a” = “Now”—refers to after the treatment sessions, and “b” = “Before”—refers to
before the treatment sessions.
Figure 4.7: Graph Showing the Time × Assessment Strategies with Types of Feedback
Interaction for Lower and Higher MSLQ—Question B12
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Note. “a” = “Now”—refers to after the treatment sessions, and “b” = “Before”—refers to
before the treatment sessions.
Figure 4.8: Graph Showing the Time × Lower and Higher MSLQ—Question B13

In summary of the additional analysis of participants’ perceptions of assessment
for learning by individual questions, Table 4.16 presents a brief summary of the results
shown in the corresponding means plots. Participants with low MSLQ showed a greater
perception change than those with higher MSLQ, but the change could differ for different
question statements about perceptions of assessment for learning.

100
Table 4.16: A Summary of Findings Regarding Perception Changes After Treatment
Sessions by Higher and Lower MSLQ for Questions B1, B3, B10, B11, B12, B13, and
B16
Findings Regarding
Interaction Effects
Perception Change
Question B1: Assessment motivates
learning.

Time × Assessment Lower MSLQ, PD > PI
Strategies × MSLQª Higher MSLQ, SD > PD

Question B3: Assessment is used for
diagnosing students’ learning.

Time × Assessment
Strategies × MSLQ

Question B10: Feedback prompts
discussion with the instructor or the
teaching assistant.

Time × Assessment
Strategies × MSLQ

Question B11: Feedback helps
understand assessment.

Time × MSLQ

Lower > Higher

Question B12: Feedback improves
learning.

Time × MSLQ

Lower > Higher

Time × Assessment
Strategies × MSLQ

Lower MSLQ, PI > SI

Time × MSLQ

Lower > Higher

Question B13: Self/peer assessment
makes me more independent.

Lower MSLQ, PD>SI
Higher MSLQ, SD>PD

Lower MSLQ, SD>PI or
PD

Results from Part C of the Self-Report Questionnaire
Part C of the Self-Report Questionnaire has 5 questions exploring the
participants’ experience with the assessment criteria, the descriptions of the assessment
criteria, the Essay Grading & Feedback Tool, the feedback generated by the tool, and the
assessment process using the tool. The control (TC) group only had Questions C1 and C2
because they did not use the Essay Grading & Feedback Tool, while the self- and peer
assessment treatment groups (SI, SD, PI, PD) responded to all 5 questions.
The response data satisfied the normality and variance homogeneity assumptions
for the two-way ANOVA model, except Question C2 about the description of the
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assessment criteria. None of the statistical packages (SAS, SPSS, or STATA) has
factorial ordinal analysis, therefore, for Question C2, one-way ANOVA was conducted to
analyze the effects of assessment strategies and MSLQ separately. See Table 4.18 for the
ANOVA results for Question C2, and Brown-Forsythe statistics were reported for the
analysis of the effects of assessment strategies because of a violation of the equal
variance assumption.
Two-way ANOVA was conducted for Questions C1, C3, C4, and C5 to see
whether there were differences in the participants’ experiences with the four factors
related to the essay writing and assessment process. Table 4.19 presents the ANOVA
results for questions C1, C3, C4, and C5. No significant interaction was found between
the treatments and MSLQ. Table 4.17 and Table 4.18 present the means and standard
deviations for Questions C1 and C2 about the assessment criteria, Questions C3 to C5
about the Essay Grading and Rubric Tool respectively.
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Table 4.17: Summary of Means and Standard Deviations for Questions C1 and C2 about
Assessment Criteria
MSLQ
Groups by
total
Mean
SD.
n
Treatment
by HL

TC

SI

PI

SD

PD

Total

C1

C2

C1

C2

C1

C2

Lower

3.05

−

1.050

−

39

−

Higher

3.49

−

.960

−

43

−

Total
Lower
Higher
Total
Lower
Higher
Total
Lower
Higher
Total
Lower
Higher
Total
Lower
Higher
Total

3.28
3.45
3.81
3.65
3.77
4.14
3.95
4.00
3.70
3.85
3.50
4.00
3.79
3.48
3.78
3.64

3.32

1.022
.739
.736
.751
.869
.710
.806
.775
1.218
1.014
.985
.885
.951
.964
.932
.957

1.110

82
22
27
49
22
22
44
21
20
41
18
24
42
122
136
258

82

−
−
3.76
−
−
4.09
−
−
3.83
−
−
3.83
3.68
3.71
3.70

−
−
.990
−
−
.772
−
−
.738
−
−
.853
1.031
.926
.975

−
−
49
−
−
44
−
−
41
−
−
42
122
136
258
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Table 4.18: Summary of Means and Standard Deviations for Questions C3 to C5 about
the Essay Grading and Rubric Tool
MSLQ
Groups by
total
Mean
SD.
n
Treatment
by HL

SI

PI

SD

PD

Total

Lower
Higher
Total
Lower
Higher
Total
Lower
Higher
Total
Lower
Higher
Total
Lower
Higher
Total

C3
4.45
4.26
4.35
4.36
4.36
4.36
4.29
4.32
4.30
4.28
4.42
4.36
4.35
4.34
4.34

C4
3.91
4.00
3.96
3.95
4.41
4.18
3.71
3.89
3.80
4.18
4.21
4.20
3.93
4.13
4.03

C5
3.73
3.56
3.63
3.95
3.91
3.93
3.52
3.68
3.60
3.88
4.17
4.05
3.77
3.83
3.80

C3
.800
.984
.903
.902
.848
.865
.845
.820
.823
.826
.830
.821
.833
.868
.849

C4
.921
.877
.889
.899
.666
.815
1.10
.809
.966
.809
.779
.782
.940
.801
.873

C5
.985
.892
.929
.899
.684
.789
1.21
1.16
1.17
.993
.702
.835
1.02
.885
.949

C3
22
27
49
22
22
44
21
19
40
18
24
42
83
92
175

C4
22
27
49
22
22
44
21
19
40
17
24
41
82
92
174

C5
22
27
49
22
22
44
21
19
40
17
24
41
82
92
174

Table 4.19 shows two significant main effects of assessment strategies for
Question C1 and Question C2, and one significant main effect of MSLQ for Question C1.
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Table 4.19: Summary of Analysis of Variance for Assessment Strategies and SRL Skills
for Part C Questions
Sum of
Mean
Main Effects
df
F
Sig.
Squares
Square
Question C1: Assessment Assessment
17.819
4
4.455 5.329 .000
Strategiesª
criteria.
MSLQ
4.441
1
4.441 5.312 .022
Question C2b:
Description of the
assessment criteria.

Assessment
Strategies
MSLQ

Question C3: The Essay
Grading & Feedback
tool.

Assessment
Strategies
MSLQ

Question C4: The
feedback generated by the
tool.

Assessment
Strategies
MSLQ

6.359c .000c

19.948

4

4.987

.070

1

.070

.073

.787

.100

3

.033

.045

.987

.002

1

.002

.003

.960

4.367

3

1.456

1.940

.125

1.535

1

1.535

2.045

.155

Question C5: The
Assessment
5.520
3
1.840 2.060 .107
assessment process using Strategies
the tool.
MSLQ
.138
1
.138
.155 .694
a. Assessment with Types of Feedback (TC, SI, SD, PI, PD).
b. One-Way ANOVA conducted for Question C2 on the effects of assessment
strategies and MSLQ respectively.
c. Brown-Forsythe F ratio reported for Assessment Strategies because of a violation
of equal variance assumption (Levene’s test < .05).

The following reports the further analysis associated with the significant main
effects for Questions C1 and C2 respectively. For Question C1, Scheffe post hoc analysis
was conducted to investigate the main effects of assessment strategies. The results (Table
4.20) indicated that compared with the control (TC) group, both the PI (Mean Difference
= .67, p < .05) and SD (Mean Difference = .57, p < .05) groups showed a more favorable
attitude toward the assessment criteria. This is supported by the 95% confidence interval.
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Table 4.20: Scheffe Post Hoc Multiple Comparisons for Question C1
95% Confidence Interval
Comparison
Mean
Std.
Sig.
Lower
Upper
Groups
Difference
Error
Bound
Bound
PI vs. TC

.67*

.171

.004

.14

1.20

PI vs. SI

.30

.190

.641

-.29

.89

PI vs. SD

.10

.198

.992

-.52

.72

PI vs. PD

.17

.197

.947

-.44

.78

SI vs. TC

.37

.165

.281

-.14

.88

SD vs. TC

.57*

.175

.032

.03

1.12

SD vs. SI

.20

.194

.898

-.40

.80

SD vs. PI

-.10

.198

.992

-.72

.52

SD vs. PD

.07

.201

.998

-.56

.69

PD vs. TC

.51

.173

.079

-.03

1.04

PD vs. SI

.13

.192

.976

-.46

.73

Based on observed means.
*. The mean difference is significant at the .05 level.

A comparison of the means of MSLQ (See Table 4.21) suggested that students
with higher MSLQ showed a more favorable attitude toward the assessment criteria than
those with lower MSLQ (Mean Difference = .272, p < .05).

Table 4.21: Comparisons of Mean Differences for MSLQ—Question C1
Mean
Std.
95% Confidence Interval
Sig.ª
Difference
Error
for Differenceª
Lower
Upper
Bound
Bound
MSLQ by Higher and
Lower
Higher vs. Lower
.272*
.118
.022
.040
.505
Based on estimated marginal means.
*. The mean difference is significant at the .05 level.
a. Adjustment for multiple comparisons: Bonferroni.
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For Question C2, Table 4.22 reports the Games-Howell post hoc analysis. Results
suggested that compared with the control (TC) group, PI (Mean Difference = .774, p <
.05), PD (Mean Difference = .516, p < .05), and SD (Mean Difference = .512, p < .05)
showed a more favorable attitude towards the descriptions of the assessment criteria.

Table 4.22: Games-Howell Post Hoc Multiple Comparisons for Question C2
95% Confidence Interval
Comparison
Mean
Std.
Sig.
Lower
Upper
Groups
Difference
Error
Bound
Bound
PI vs. TC

.774*

.169

.000

.31

1.24

PI vs. SI

.336

.183

.361

-.17

.85

PI vs. SD

.262

.164

.504

-.20

.72

PI vs. PD

.258

.176

.587

-.23

.75

SI vs. TC

.438

.187

.140

-.08

.96

SD vs. TC

.512*

.168

.024

.05

.98

SD vs. SI

.074

.182

.994

-.43

.58

SD vs. PI

-.262

.164

.504

-.72

.20

SD vs. PD

-.004

.175

1.000

-.49

.48

PD vs. TC

.516*

.180

.039

.02

1.02

PD vs. SI

.078

.193

.994

-.46

.62

*. The mean difference is significant at the .05 level.

Results from Stage 2 Data Collection
As described in Chapter 3, Stage 2 data collection referred to the participants’
collaborative writing process following the individual essay writing and rewriting process
using different assessment strategies. This section focuses on testing the two hypotheses
under research question 4.
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Initial Data Analysis
Chapter 3 described how the participants were assigned to teams for the 5-page
paper collaborative writing process. Table 4.23 lists the number of teams by treatment
and MSLQ score in this stage of data collection. A total of 68 teams were eligible for the
final analysis. Most of the teams were four-member teams, with about 15 teams of two or
three members and only one team of five members. A few teams had a smaller number of
members than they were originally assigned because some participants who were
originally assigned dropped out of the teams. Those who dropped out of the teams either
completed the 5-page paper individually or dropped the course in this stage. These cases
were removed from the final analysis.

Table 4.23: Team Formation Within Treatment Groups
Number of teams by
assessment strategy
TC
SA
PA
Total number of teams

23
22
23
68

Number of teams by
MSLQ score
Lower
Higher
11
12
10
12
10
13
31
37

Table 4.24 reports the descriptive statistics for the 5-page team paper scores by
assessment strategy and higher or lower MSLQ scores. The teams with lower MSLQ
scores show a slightly higher standard deviation than those with higher MSLQ scores in
TC and SA groups. Compared with other groups, the PA treatment group has the lowest
standard deviation (sd = 5.972), which suggests the lowest variability in the 5-page paper
scores.
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Table 4.24: Descriptive statistics for the 5-page paper scores by treatment
Groups by
MSLQ score
Mean
SD
assessment strategy
TC
Lower
82.82
8.109
Higher
79.92
7.391
Total
81.30
7.707
SA
Lower
85.30
8.433
Higher
86.50
7.868
Total
85.95
7.955
PA
Lower
86.30
5.519
Higher
89.54
6.132
Total
88.13
5.972
Total
Lower
84.74
7.394
Higher
85.43
8.047
Total
85.12
7.706
Note. Scores could range from Low (0) to High (100).

n
11
12
23
10
12
22
10
13
23
31
37
68

Assumptions of Two-Way ANOVA
For any ANOVA technique, checking the assumptions of independence,
randomness, distribution normality, and variance homogeneity is important. The
normality and equal variance assumptions were specifically tested prior to performing the
two-way ANOVA test. The Kolmogorov-Smirnov normality test values suggest that the
distributions of the 5-page paper scores are normal, except for the PA group (p = .004).
However, no data transformation is necessary because according to Huck (2000),
violations of the normality assumption in ANOVA do not affect the validity of the
results. Levene’s test (F = 1.362, p =.251) suggests that the equal variance assumption
was met.
Results About Student Collaborative Writing Learning Outcomes
Ho7: There will be no significant differences in student collaborative writing process
(measured by the final scores on the team paper) among students having experienced
different assessment strategies.
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The two-way analysis of variance (ANOVA) with the 5-page paper scores as the
dependent variable generated a significant main effect for assessment strategies (F =
4.814, p < .05). Therefore, the null hypothesis about assessment strategies in student
collaborative writing process was rejected. The ANOVA analysis did not find a
significant interaction (F = .1.045, p > .05) between assessment strategies and MSLQ
scores by higher and lower either. See Table 4.25 for a summary of the ANOVA results.

Table 4.25: Summary of Two-Way Analysis of Variance for Assessment Strategies and
SRL Skills for the 5-Page Team Paper
Partial Eta Observed
Mean
F
Sig
Source
df
Square
Squared
Power
Assessment
Strategies: TC, SA,
2
256.596 4.814
.011
.134
.779
PA
MSLQ scores by
Higher and Lower

1

4.419

.083

.774

.001

.059

Interaction
Total

2
68

55.730

1.045

.358

.033

.225

A Scheffe post hoc test was conducted to investigate the main effect means
associated with the significant F value. The results indicated that the teams in the peer
assessment (PA) group scored significantly higher than those in the instructor or teaching
assistant (TC) group on their 5-page team paper (mean difference = 6.83, p < .05). This is
also supported by the 95% confidence interval, which indicates that it is within the lower
and upper bounds. See Table 4.26 for a summary of the Scheffe post hoc multiple
comparison.
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Table 4.26: Scheffe Post Hoc Multiple Comparisons on the 5-Page Team Paper Scores
95% Confidence Interval
Comparison
Mean
Std.
Sig.
Lower
Upper
Groups
Difference
Error
Bound
Bound
TC vs. SA

-4.65

2.177

.111

-10.11

.81

SA vs. PA

-2.18

2.177

.609

-7.64

3.28

PA vs. TC

6.83*

2.153

.009

1.43

12.23

Based on observed means.
*. The mean difference is significant at the .05 level.

Ho8: There will be no significant difference in student collaborative writing process
(measured by the final scores on the team paper) between teams with higher and those
with lower SRL skills.
The ANOVA analysis did not find a significant main effect for SRL skills (F =
.083, p > .05). No significant differences were found in student 5-page team paper scores
between teams with higher SRL skills and those with lower SRL skills. Therefore, the
null hypothesis was retained.

Summary of the Hypothesis Testing
The following eight hypotheses were tested in this study. Briefly summarized
below are the statistical models used for data analysis, hypotheses, and results.
Discussion of the results follows in Chapter 5.
Ho1: There will be no significant differences in student learning outcomes among
students receiving different assessment strategies.
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Ho2: There will be no significant differences in student learning outcomes among
students receiving different assessment strategies with different types of feedback
(grades and the two levels of automatic feedback generated by the essay grading tools)
for their individual essay rewriting/assessment processes.
Ho3: There will be no significant differences in student learning outcomes among
students with a higher or lower level of SRL skills.
Ho4: There will be no significant interaction between assessment strategies and
students’ SRL skills.

Factorial MANOVA was performed to analyze hypotheses 1 to 4. No significant
differences were found from the results. The above four hypotheses were retained.

Ho5: There will be no significant difference in student general perceptions of assessment
for learning among students with different levels of SRL skills before and after the use of
different assessment strategies in their individual essay rewriting and assessment
process.
Ho6: There will be no significant difference in student perceptions of self- or peer
assessment for learning among students with different levels of SRL skills before and
after the use of different assessment strategies in their individual essay
rewriting/assessment process.

Mixed factorial ANOVA was conducted to test hypotheses 5 and 6. Hypothesis 5
was about the participants’ general perceptions of assessment for learning (Question B1
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to Question B12 in Part B of the self-report questionnaire), and it was rejected at the .05
significance level. For participants with low MSLQ, self-assessment group, the selfassessment strategy with didactic/suggestive feedback showed the biggest change in
perceptions after the treatment sessions when compared with the control (TC) group.
Hypothesis 6 was about the participants’ perceptions of self- or peer assessment
for learning (Question B13 to Question B22 in Part B of the self-report questionnaire),
and the null hypothesis was accepted. However, results showed two significant main
effects by time (F = 40.757, p < .05) and MSLQ (F = 7.841, p < .05). Further analysis
indicated that regardless of treatment groups, 1) participants’ perceptions of self- or peer
assessment improved significantly after the treatment sessions (Mean Difference = 2.466,
p < .05); and 2) participants with higher SRL skills showed a more positive perceptions
of assessment of learning than those with lower SRL skills (Mean Difference = 2.549, p <
.05).
A mixed factorial ANOVA was conducted by individual questions and significant
interaction effects were found in Questions B1, B3, B10, B11, B12, B13, and B16. A
significant main effect of time was found in nearly all the questions in Part B of the
questionnaire, except Question B20 (F = 3.408, p > .05) and Question B21 (F = 2.992, p
> .05). The mean differences in time for all the significant main effects of time suggested
that overall the participants’ perceptions of assessment became more positive after the
treatment sessions regardless of treatment groups or MSLQ levels. However,
participants’ perceptions of Question 20 (Self-/peer assessment is enjoyable) and
Question 21 (Self-/peer assessment is easy) did not have significant change after the
treatment sessions. Summarized from the interaction effects for Questions B1, B3, B10,
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B11, B12, B13, and B16, participants with low MSLQ showed a greater perception
change than those with higher MSLQ, but the change could differ for different question
statements about perceptions of assessment for learning.

Ho7: There will be no significant differences in student collaborative writing process
(measured by the final scores on the team paper) among students having experienced
different assessment strategies.
Ho8: There will be no significant difference in student collaborative writing process
(measured by the final scores on the team paper) between teams with higher and those
with lower SRL skills.

Two-way ANOVA was conducted to test hypothesis 7 and hypothesis 8.
Hypothesis 7 was rejected at the .05 significance level. A significant main effect for
assessment strategies (F = 4.814, p < .05) was found in the participants’ collaborative
writing, showing that the teams in peer assessment (PA) group scored significantly higher
than those in the control (TC) group. Hypothesis 8 was retained. No significant difference
was found in student collaborative writing learning outcomes between teams of higher
SRL skills and those with lower SRL skills.

114
CHAPTER 5
DISCUSSION

This chapter presents a summary of the study and conclusions drawn from the
data analysis results reported in Chapter 4. It provides a summary of findings, a
discussion of the implications for instructional designers and educators, and
recommendations for future research.
Involving students in assessment is a learning activity that may produce learning
benefits for students (Falchikov, 2005). Involving students in assessment can also help
educators change passive learning into active learning. However, the recognition of the
full potential of involving students in assessment remains low because of the challenges
facing educators, such as implementation difficulties, learner characteristics, limited
resources including time scheduled for a course, added workload for the learners as well
as the instructors, and more importantly, the dubious attitudes of the learners toward
being involved in assessment activities.
The purpose of this study was to investigate the effects of assessment strategies
and students’ self-regulated learning skills on student skill-based and cognitive learning
outcomes and their perceptions of assessment for learning. The skill-based and cognitive
learning outcomes were measured by the exam scores and the essay scores, respectively.
Their perceptions were measured by a self-report questionnaire examining students’
perceptions of assessment for learning after and before the treatment sessions. The study
also investigated a collaborative writing process following the treatment sessions and
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whether there are differences in collaborative writing performance in teams of higher and
lower SRL skills.

Summary of Findings

The study investigated four reearch questions by two stages of data collection.
The findings from the data analysis are summarized according to the order of the research
questions. A summary of the findings from the additional data analysis follows the
findings from the hypothesis testing.
The four research questions investigated are:
Question 1:
What are the effects of self-assessment, peer assessment, and instructor/teaching
assistant assessment on student skill-based and cognitive learning outcomes as measured
by the final scores (2-page paper grades and Exam Three grades)? And are these effects
significantly different when they are examined for students with higher and lower SRL
skills?
Question 2:
Is there an interaction between assessment strategies and SRL skills?
Question 3:
Is there a difference in students’ perceptions of assessment for learning before and
after the use of different assessment strategies in their individual essay
rewriting/assessment process? How does this difference vary across groups with higher
and lower SRL skills?
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Question4:
Do the level of SRL skills and the essay rewriting/assessment experience have an
impact on students’ collaborative writing process?
The MANOVA results did not reject the four null hypotheses for the first two
research questions. No significant differences were found in student skill-based and
cognitive learning outcomes when students had different assessment strategies. No
significant differences were found in the learning outcomes among students with
different levels of SRL skills. No significant differences were found among groups of
participants who had different assessment strategies with different types of feedback in
their essay rewriting or assessment process. Regardless of the treatment type, the
participants had no statistically significant difference in their revised individual 2-page
essay scores and Exam Three scores.
There was no interaction between assessment strategies and students’ SRL skills.
The effects of assessment strategies on student skill-based and cognitive learning
outcomes remained the same when they were measured for students who had higher or
lower levels of SRL skills.
Two areas were measured regarding students’ perceptions of assessment for
learning: 1) students’ general perceptions of assessment for learning represented by
Question B1 to Question B12, and 2) students’ perceptions of self- or peer assessment for
learning represented by Question B13 to Question B22. The control group only needed to
complete Question B1 to Question B12. The repeated measures analysis results revealed
that there was a statistically significant difference in both student general perceptions of
assessment for learning, and student perceptions of self- or peer assessment, before and
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after the treatment sessions and regardless of treatment type and SRL skills. That means,
compared with the previous perceptions, the overall perceptions of assessment for
learning after the treatment sessions improved in all treatment groups. However, when
examining how students’ perceptions changed within the treatment groups, the results
found a significant difference only in student general perceptions of learning (Question
B1 to Question B12) but not in their perceptions of self- or peer assessment (Question
B13 to Question B22). For participants with low MSLQ, self-assessment group (SD—
self-assessment strategy with didactic/suggestive feedback) showed the biggest change in
perceptions after the treatment sessions when compared with the control (TC) group.
Nevertheless, the results showed that the change in students’ perceptions of selfor peer assessment for learning differs for different levels of SRL skills in all treatment
groups. The participants with higher SRL skills showed more positive perceptions of
assessment for learning than those with lower SRL skills, regardless of treatment groups.
A significant main effect of assessment strategies was found in the participants’
collaborative writing process. The teams in the peer assessment group outperformed
those in the instructor or teaching assessment group on their 5-page team paper scores.
No significant difference was found in the team paper scores between teams with higher
SRL skills and those with lower SRL skills. No interaction was found between the
assessment strategies and SRL skills.
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Discussion of the Findings Regarding the Effects of Assessment Strategies and SRL
Skills on Skills-Based and Cognitive Learning Outcomes
The study results accepted the four null hypotheses regarding the effects of
assessment strategies and SRL skills on student skill-based and cognitive learning
outcomes as measured by the 2-page individual paper and Exam Three scores. This
indicates that instructor or teaching assistant assessment (TC), self-assessment (SA), and
peer assessment (PA) did not lead to significant differences in student learning outcomes.
The use of the Essay Grading and Rubric Tool in self-assessment (SI and SD) and peer
assessment groups (PI and PD) did not initiate a major change in students’ individual
essay scores. The two types of feedback embedded in the Essay Grading and Rubric Tool
did not create a significant difference in the essay scores within the self-assessment or
peer assessment groups or between the group with correctional/reinforcing feedback (I)
and the group with didactic/suggestive feedback (D).
On the one hand, the findings about the assessment strategies having no
significant effect on student skill-based and cognitive learning outcomes may be
inconsistent with much of the literature reporting on the benefits of self- and peer
assessment. On the other hand, the results are not surprising with further reflection on the
research process and some self- and peer assessment literature that investigates similar
learning outcomes.
Among the research studies that have investigated the benefits or problems
associated with self- and peer assessment, only a small number focus on the learning
outcomes, that is, whether they improve learning, performance, or skills directly. Many
studies focus on the benefits or values of self- and peer assessment, assessment criteria,
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or reliability and validity issues. Fitzpatrick (2006) concludes that self-assessment helps
develop students’ critical thinking and sense of autonomy. A few studies noted in
Falchikov’s work (2005) reported improved higher order cognitive skills or increased
autonomy by self- or peer assessment but the outcomes were mostly supported by student
self-reports. McDonald and Boud (2003) find that training in self-assessment practices
had a significant positive impact on student performance in all curriculum areas but they
point out that the outcome was based on favorable conditions in the study. Some studies
reported no difference between peer assessment and staff or teacher assessment. Butcher
& Stefani (2006) suggest from the findings in their study that staff or teacher assessment
is not superior to peer assessment. Berg, Admiraal, & Pilot (2006) study did not find
significant differences in the grades between the groups using peer assessment and those
that did not. Most of these studies on self- or peer assessment focus on the assessment
process, such as criteria, or transferable skills, rather than the outcomes. However,
Orsmond et al. (2000) suggest that it is helpful to focus on the process instead of the
outcome to successfully introduce self- or peer assessment into higher education.
Therefore, the following reasons may possibly explain the no-significantdifference findings for assessment strategies from the process versus outcome
perspective. First, the participants did not have the opportunity to discuss the assessment
criteria before the treatment session, nor did they have the opportunity to discuss
feedback during or after the treatment sessions. This may have reduced the potential
learning gain if learners benefit mostly from the self- or peer assessment process.
Second, the treatment time was too short for the participants to fully benefit from
the assessment or rewriting process when they were required to complete several small
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steps for the research study. The total treatment time was about one to one and a half
hour, but during the session, the participants needed to go through seven or eight small
steps, from getting their materials by signing in to completing the self-report
questionnaire. Too many small steps in the process might have increased the participants’
cognitive load and reduced their attention to the key step—rewriting or assessing papers.
For the self- or peer assessment group, they might have had little time to explore the
Essay Grading and Rubric Tool first in order to fully benefit their essay rewriting or
assessment.
Third, the participants were aware that they would be assigned into teams to
complete the 5-page team paper on the basis of their individual papers, and the due date
was only two weeks later. They were eager to finish the individual step so they could
start the team process. Moreover, the incentive for them to complete the research study
was 2% out of the total points they gained for the semester, but completing the individual
2-page paper was also 2%, while the team paper was 10% of the total. It is possible that
the participants were completing the steps in the research activity to gain the extra credit,
instead of fully taking advantage of the rewriting or assessing sessions for their learning
gains. This might have reduced the effect of the treatments.
Another possible explanation is that the assessment treatment was only a one-time
opportunity for the participants during the semester. From a process versus outcome
viewpoint, it is likely that the assessment and rewriting may have had a bigger impact on
student learning outcomes if there were three or four sessions like the treatment session
during the semester.
Sadler’s (1989) theory makes a connection between formative assessment and
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self-regulation. One focal function of formative assessment is to improve students’ selfregulation. Zimmerman and Schunk (2004) indicate that students with high levels of selfregulation assume more control over their own learning, while students with low levels of
self-regulation may depend more on external support. It was expected that participants
with a low level of SRL skills could perform better with the use of assessment strategies
with types of feedback in essay rewriting. However, no significant interaction between
assessment strategies and SRL skills was detected in this study. One possible reason may
be that one treatment session is far from enough for students to fully benefit from
assessment activities and to improve their self-regulated learning skills through
participating in such activities.

Discussion of the Findings Regarding Student Perceptions of Assessment for
Learning
Many studies investigating students’ perceptions of innovative assessment find
that students show very positive attitudes towards alternative assessment, while some find
mixed responses (Sluijsmans, Dochy, and Moerkerke, 1998). Findings in the literature
suggest that the common reasons for mixed responses mostly result from students’ lack
of confidence in conducting assessment activities, especially when they believe that
assessment is traditionally the teachers’ responsibility. This study found an overall
improvement in perceptions of assessment for learning for all groups. In the selfassessment group with the didactic/suggestive feedback, participants with low SRL skills
showed the biggest change in general perceptions of assessment for learning. However,
the participants’ level of SRL skills did not make a difference in their perceptions of self-
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or peer assessment.

Discussion of the Findings Regarding the Effects of Assessment Strategies and SRL
Skills on Collaborative Writing
Studies have shown that involving students in assessment may help them develop
long-term competencies and skills. Hunter and Russ’ (1996, in Falchikov, 2005) study in
musical performance and report writing found that peer assessment can help students in
their future performance. Keith’s (1996, in Falchikov, 2005) study suggests that these
types of assessment can have a positive influence in changing students’ focus of learning
from “what” to “how.” This reflects the very essence of the connection between
formative assessment and SRL skills. In this study, the teams that experienced peer
assessment (PA) in the 2-page individual paper stage scored significantly higher than the
teams that experienced instructor or teaching assistant assessment (TC) and selfassessment (SA). The finding is consistent with those from the literature regarding the
long-term benefits of self- or peer assessment. From a process versus outcome
perspective, the benefits of self- or peer assessment are more likely to show in processes
rather than in immediate outcomes. This provides another explanation for Stage One data
collection, from which the findings suggest that assessment strategies (TC, SA, and PA)
have no impact on student learning outcomes. This seems to correspond with the two
stages discussed by Kraiger et al. (1993): the initial skill learning stage and the
compilation and automaticity stage of higher levels of skill development.
It was expected that the teams with lower SRL skills would perform as well as or
better than the teams with higher SRL skills in the collaborative writing process after
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experiencing self- or peer assessment. However, similar to the investigation of this
interaction in the individual paper writing process, no significant interaction was detected
between assessment strategies and SRL skills in the collaborative writing process. Again,
the reason could be that the improvement of SRL skills should be a continual process and
only one essay rewriting or assessment treatment session cannot possibly help meet this
purpose.

Discussion of the Findings Related to the Role of the Essay Grading Rubric &
Feedback Tool
The five questions in Part C of the Self-Report Questionnaire explored
participants’ experience with the assessment criteria, the descriptions of the assessment
criteria (see Appendix C), the Essay Grading & Feedback Tool, the feedback generated
by the tool, and the assessment process using the tool. The findings suggested that the
peer assessment with correctional/reinforcing feedback (PI) group and self-assessment
with didactic/suggestive feedback (SD) group showed more favorable attitudes toward
the assessment criteria and the descriptions of the assessment criteria when compared
with the control (TC) group. However, the control (TC) group had equal opportunity
accessing the same set of assessment criteria and the descriptions of the criteria as those
in the self- and peer assessment groups. One possible reason for this difference might be
the use of the Essay Grading Rubric & Feedback Tool, which the control group had no
access to during the treatment sessions. It was possible that the use of the interactive
rubric tool improved the participants’ understanding of the criteria through actively
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interacting with the tool, thereby increasing their feeling of satisfaction in the PI and SD
groups.
However, Hafner & Hafner (2003) pointed out that there is a lack of research on
the effectiveness of rubrics used by students in assessment learning activities. The
authors concluded through their research study on the validity and reliability of rubrics
that rubrics can be very useful assessment tools for peer-group and self-assessment
activities for students. This is consistent with the findings from this investigation, in
which the peer assessment with correctional/reinforcing feedback (PI) group and selfassessment with didactic/suggestive feedback (SD) group showed more favorable
attitudes toward the assessment criteria as well as the descriptions of the assessment
criteria after the treatment sessions. However, this is not consistent with Andrade’s
(2003) study results, suggesting that self-assessment processes contribute very little to
enhancing the effect of rubrics in students’ writing. Andrade (2001, in Andrade, 2003)
also reports that using rubrics may not directly lead to an increase in students’
achievement in writing. Further research is needed to investigate the role of rubrics in
students’ involvement with assessment.

Implications for Designing and Teaching Assessment for Learning
In brief, the study may have the following implications for teaching and
instructional design using assessment activities for learning.
First, learning activities involving students in assessment can be as effective as
those assessed or monitored only by the instructors. Instructors can help students achieve
the purpose of active learning without adding extra workload for themselves. This is
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especially beneficial for large-enrollment classes. Therefore, this may help reduce faculty
workload and even possibly reduce higher education costs in the long run without
endangering the quality of the student learning experience.
Second, involving students in assessment may produce long-term learning
benefits for students. The benefits result from the assessment process rather than the
outcomes, and the benefits will more likely result in future learning processes rather than
the immediate assessment processes. Whether the connection between formative
assessment and SRL skills can be a positive influence on student learning may possibly
rely on students’ perceptions of assessment for learning. Positive attitudes or perceptions
of assessment for learning, training in the use of the assessment strategies, and
opportunities available to the students may have a great impact on how much learners can
benefit from the assessment activities.
Third, interactive essay grading tools or other type of technology should continue
to enhance assessment. The increasing use of various kinds of collaboration tools may be
integrated into the assessment activities. This may help bring the assessment processes to
a new level of benefiting the learners for future life-long learning. Based on the
theoretical connection between assessment and SRL skills, it is safe to propose that when
designed and implemented well, assessment activities may assist students’ with low SRL
skills to improve their learning outcomes. This is due to that fact that assessment
activities may provide the necessary external support to assist them in setting learning
goals, monitoring and controlling their learning processes effectively. This is especially
important in an online learning environment where students are required to be selfregulated, while not everyone is self-regulated and self-directed naturally. Therefore, this
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suggests the importance of instructional design that considers involving students in
assessment, instead of adhering to the traditional view of the passive role of students in
assessment and believing that assessment is only the instructors’ responsibility.

Limitations of the Study
Besides the limitations indicated in the discussion of the study design in Chapter
3, there are a few significant limitations to this study.
First, students’ self-regulated learning (SRL) skills were only investigated by
higher and lower levels differentiated by a median of the total scores. Therefore, there is
a limited understanding of the relation between assessment and the concepts within the
SRL framework, such as goal orientation, self-efficacy, metacognitive self-regulation,
critical thinking, effort regulation, peer learning, and time and study environment
management. A further analysis of the MSLQ subscales is necessary.
Second, there were no training sessions for the students on using the Essay
Grading Rubric and Feedback tool. The students in the self- and peer assessment groups
were exposed to the tool only for about an hour and were required not only to complete
the assessment, saving and uploading the assessment results and rewritten papers, but
also to complete the self-report questionnaire within a one-and-a-half hour session.
Technical problems related to the course management system might have affected the
students’ quality of their essay assessment and rewriting process. Some students in the
control (TC) group had difficulty accessing the scores on their draft papers, while the
scores served as a type of feedback when rewriting the papers. Some participants could
not access the draft papers they claimed they had submitted through the course
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management system. One critical technical problem might have impacted the students’
positive experience and confidence in self- or peer assessment was that some participants
could not access the assessment results files they had uploaded. However, the solution to
this technical problem—uploading a zipped file folder to the course management system
might have added another layer of technical difficulty, even though clear instructions
were provided to the participants informing them how to proceed with the process.
Almost one-third of the assessment results were invalid due to technical problems. The
frustration that might have been caused by this could possibly reduce the quality of the
assessment experience as well as participants’ satisfaction with and confidence in the
assessment and rewriting process.
Third, the assessment task for this study was scientific essay writing. Therefore, a
generalization of the results is limited because essay writing in science and the
humanities may differ in process, the writing itself, criteria, generating and utilizing
feedback, and therefore, the assessment process as well.
Next, the classification of feedback might have confounded the effect of
assessment strategies with types of feedback, or the effect of the tool used by the selfand peer assessment groups. Two types of feedback were embedded into the Essay
Grading and Rubric Tool: correctional/reinforcing feedback and didactic/suggestive
feedback. Even though the rubric was validated by a group of people who have expertise
in assessment, rubric development, and writing, the classification between
correctional/reinforcing feedback and didactic/suggestive feedback was not completely
clear for some assessment criteria. This might have severely affected the effect of the
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assessment strategies with types of feedback on the skill-based learning outcomes, i.e.,
the essay writing.
Finally, research studies in the literature suggest that collaboration and
communication may be the important feature of scientific essay writing and assessment.
However, the research design did not include elements to reflect this feature due to the
lack of training for the students on using the assessment tool, the limitation of using a
convenience sample, and the limited number and time of the treatment sessions.

Recommendations for Future Research
According to the study design, data collection processes, and study results
discussions, the following are recommended for possible future research. However, this
was an initial study that has many limitations. An understanding of the limitations of this
study is necessary prior to reading these recommendations for additional research.
•

The study should be replicated by a different method of dividing MSLQ
into higher and lower levels. There should be a high enough number of
participants to divide the participants into three levels: low, middle, and
high. This would provide the possibility of taking out the middle level in
the final analysis to focus on the participants’ real low and high levels of
SRL skills.

•

Future research should continue to investigate the connection between
formative assessment and SRL skills.

•

Future research on involving students in assessment should use the
subcategories of the self-regulation concept, for example, strategy use,
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metacognitive self-regulation, or motivation to further investigate the role
of SRL skills as an individual characteristic. This may be necessary to
improve the design of assessment for learning.
•

Future research should investigate the effect of peer feedback, and
examine whether the assessing experience alone or peer feedback plays
the most important role in peer assessment that produces long-term
process-based benefits. The design may include a comparison between a
peer assessment group with peer feedback and a group without peer
feedback.

•

Future research should investigate the actual use of feedback by types of
learners in the rewriting process by examining the degree of revision made
after instructor-/teaching assistant, self-, and peer assessment.

•

Future research should study how the use of technology affects self- and
peer assessment. The design may include a comparison between self- or
peer assessment in an online learning environment.

•

Future research should employ qualitative research methods to explore
participants’ assessment experience with the Essay Grading and Rubric
tool in the assessment process, peer assessment, and the team experience
in collaborative writing processes.
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Appendix A.1
Implied Informed Consent Form for Social Science Research
The Pennsylvania State University
Title of Project:
Writing

Assessment Strategies, Self-Regulated Learning, and Essay

Principal Investigator:

Jin Mao, 225 Outreach Building
University Park, PA 16802
(814) 863-5810, jxm651@psu.edu

Advisor:

Dr. Kyle Peck, 277 Chambers Building
University Park, PA 16802
(814) 865-2525, kpeck@psu.edu

1. Purpose of the Study: The purpose of this research is to explore how assessment
strategies can help improve college students’ essay writing and learning.
2. Procedures to be followed: You will be asked to complete a learning questionnaire, an
essay rewriting and/or assessment activity, and a self-report questionnaire about
demographic information and perceptions of assessment.
3. Duration/Time: The learning questionnaire will take about 20-30 minutes; the essay
rewriting and/or assessment activity will take about 45-70 minutes; and the self-report
questionnaire will take about 10-15 minutes.
4. Statement of Confidentiality: Your participation in this research is confidential. Only
the principal investigator will know your identity during the research activity. Once the
research activity is completed, special code numbers will be used, and no name, user id,
or other personal identifiers will be related to the data or other records stored by the
researcher. The data will be stored on the researcher’s computer and secured in a
password-protected account. Your confidentiality will be kept to the degree permitted by
the technology used. No guarantees can be made regarding the interception of data sent
via the Internet by any third parties. In the event of a publication or presentation resulting
from the research, no personally identifiable information will be shared.
5. Right to Ask Questions: Please contact Jin Mao at (814) 863-5810 with questions or
concerns about this study.
6. Payment for participation: Participants will receive a 2% increase in their final grade
for their EGEE 101 course, for completing all three steps involved in the research study
activity. Those completing only step 1 & 2 will get a 0.8% increase; and those
completing only step 1 will get a 0.2% increase. There is another option to participating
to receive the 2% increase. The option is to complete a similar learning questionnaire
provided, then write a 4-page, double-spaced reaction paper on the basis of the
questionnaire results, and discuss how they can change their learning in EGEE 101 or
other classes in future and how they learn differently in face-to-face and online classes.
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7. Voluntary Participation: Your decision to be in this research is voluntary. You can stop
at any time. You do not have to answer any questions you do not want to answer.
You must be 18 years of age or older to consent to take part in this research study.
Completion and submission of the questionnaires, essay rewriting and/or assessment
activities are considered your implied consent to participate in this study. Please print this
form to keep for your record.
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Appendix A.2
Informed Consent Form for Social Science Research (Addendum)
The Pennsylvania State University
Title of Project:
Writing

Assessment Strategies, Self-Regulated Learning, and Essay

Principal Investigator:

Jin Mao, 225 Outreach Building
University Park, PA 16802
(814) 863-5810, jxm651@psu.edu

Advisor:

Dr. Kyle Peck, 277 Chambers Building
University Park, PA 16802
(814) 865-2525, kpeck@psu.edu

1. Purpose of the Study: The purpose of this research is to explore how assessment
strategies can help improve college students’ essay writing and learning.
2. Procedures to be followed: If you agree to participate in the study, the researcher will
also collect your grades on the essays and exams, in addition to the results from the three
steps you will complete in the research study activity. The Statement of Confidentiality in
the original Informed Consent Form also applies to this.
3. All the other information in the original Informed Consent Form is true. If you would
another copy of the original Informed Consent Form, please contact the principal
investigator.

You must be 18 years of age or older to consent to take part in this research study. If you
agree to the information outlined above, please sign your name and indicate the date below.
You will be given a copy of this form for your records.
_____________________________________________
Participant Signature

__________________
Date

_____________________________________________
Person Obtaining Consent

__________________
Date

147
Appendix A.3
Informed Consent Form for Social Science Research (Addendum 2)
The Pennsylvania State University
Title of Project: Assessment Strategies, Self-Regulated Learning, and Essay Writing
Principal Investigator:

Jin Mao, 225 Outreach Building
University Park, PA 16802
(814) 863-5810, jxm651@psu.edu

Advisor:

Dr. Kyle Peck, 277 Chambers Building
University Park, PA 16802
(814) 865-2525, kpeck@psu.edu

1. Purpose of the Study: The purpose of this research is to explore how assessment
strategies can help improve college students’ essay writing and learning.
2. Procedures to be followed: The researcher will include your individual paper and/or
team paper in the finalized research report to show the format of the paper assignments
you completed in the research study. No names or any personal identifiers will be shown
on the paper to be included. The Statement of Confidentiality in the original Informed
Consent Form also applies to this.
3. All the other information in the original Informed Consent Form is true.

You must be 18 years of age or older to consent to take part in this research study. If you
agree to the information outlined above, please sign your name and indicate the date below.
You will be given a copy of this form for your records.
_____________________________________________
Participant Signature

_________________
Date

_____________________________________________
Person Obtaining Consent

_________________
Date
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APPENDIX B Revised MSLQ Instrument
This questionnaire asks you about your study habits, your learning skills, and your
motivation for work in this course. THERE ARE NO RIGHT OR WRONG ANSWERS
TO THIS QUESTIONNAIRE. THIS IS NOT A TEST. We want you to respond to the
questionnaire as accurately as possible, reflecting your own attitudes and behaviors in
learning.
You can use the results from this questionnaire to help you identify motivation and
learning skills that you may want to improve during this semester. Your instructor will
receive feedback on your class as a whole, which will allow him to tailor the course to
class needs.
The questionnaire consists of statements about motivation and learning strategies. Each
statement has a continuum from
•
•

1--not at all true of me, to
7--very true of me.

If the statement is more or less true of you, select a number between 1 to 7 that best
describes you.
Part A: Motivation
1. In a class like this, I prefer course material that really challenges me so I can learn
new things.
2. If I study in appropriate ways, then I will be able to learn the material in this
course.
3. When I take a test I think about how poorly I am doing compared with other
students.
4. I think I will be able to use what I learn in this course in other courses.
5. I believe I will receive an excellent grade in this class.
6. I’m certain I can understand the most difficult material presented in the readings
for this course.
7. Getting a good grade in this class is the most satisfying thing for me right now.
8. When I take a test I think about items on other parts of the test I can’t answer.
9. It is my own fault if I don’t learn the material in this course.
10. It is important for me to learn the course material in this class.
11. The most important thing for me right now is improving my overall grade point
average, so my main concern in this class is getting a good grade.
12. I’m confident I can learn the basic concepts taught in this course.
13. If I can, I want to get better grades in this class than most of the other students.
14. When I take tests I think of the consequences of failing.
15. I’m confident I can understand the most complex material presented by the
instructor in this course.
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16. In a class like this, I prefer course material that arouses my curiosity, even if it is
difficult to learn.
17. I am very interested in the content area of this course.
18. If I try hard enough, then I will understand the course material.
19. I have an uneasy, upset feeling when I take an exam.
20. I’m confident I can do an excellent job on the assignments and tests in this course.
21. I expect to do well in this class.
22. The most satisfying thing for me in this course is trying to understand the content
as thoroughly as possible.
23. I think the course material in this class is useful for me to learn.
24. When I have the opportunity in this class, I choose course assignments that I can
learn from even if they don’t guarantee a good grade.
25. If I don’t understand the course material, it is because I didn’t try hard enough.
26. I like the subject matter of this course.
27. Understanding the subject matter of this course is very important to me.
28. I feel my heart beating fast when I take an exam.
29. I’m certain I can master the skills being taught in this class.
30. I want to do well in this class because it is important to show my ability to my
family, friends, employer, or others.
31. Considering the difficulty of this course, the teacher, and my skills, I think I will
do well in this class.
Part B: Learning Strategies
32. When I study the readings for this course, I outline the material to help me
organize my thoughts.
33. While working on this course, I often miss important points because I’m thinking
of other things.
34. When studying for this course, I often try to explain the material to a classmate or
friend.
35. I usually study in a place where I can concentrate on my course work.
36. When reading for this course, I make up questions to help focus my reading.
37. I often feel so lazy or bored when I study for this class that I quit before I finish
what I planned to do.
38. I often find myself questioning things I hear or read in this course to decide if I
find them convincing.
39. When I study for this class, I practice saying the material to myself over and over.
40. Even if I have trouble learning the material in this class, I try to do the work on
my own, without help from anyone.
41. When I become confused about something I’m reading for this class, I go back
and try to figure it out.
42. When I study for this course, I go through the readings and my notes and try to
find the most important ideas.
43. I make good use of my study time for this course.
44. If course readings are difficult to understand, I change the way I read the material.

150
45. I try to work with other students from this class to complete the course
assignments.
46. When studying for this course, I read my notes and the course readings over and
over again.
47. When a theory, interpretation, or conclusion is presented in the course site or in
the readings, I try to decide if there is good supporting evidence.
48. I work hard to do well in this class even if I don’t like what we are doing.
49. I make simple charts, diagrams, or tables to help me organize course material.
50. When studying for this course, I often set aside time to discuss course material
with a group of students from the class by email, Instant Messenger, or face-toface meetings.
51. I treat the course material as a starting point and try to develop my own ideas
about it.
52. I find it hard to stick to a study schedule.
53. When I study for this class, I pull together information from different sources,
such as lectures posted online, information from other classes, and general
knowledge.
54. Before I study new course material thoroughly, I often skim it to see how it is
organized.
55. I ask myself questions to make sure I understand the material I have been
studying in this class.
56. I try to change the way I study in order to fit the course requirements and the
instructor’s teaching style.
57. I often find that I have been reading for this class but don’t know what it was all
about.
58. I ask the instructor to clarify concepts I don’t understand well.
59. I memorize key words to remind me of important concepts in this class.
60. When course work is difficult, I either give up or only study the easy parts.
61. I try to think through a topic and decide what I am supposed to learn from it rather
than just reading it over when studying for this course.
62. I try to relate ideas in this subject to those in other courses whenever possible.
63. When I study for this course, I go over my notes and make an outline of important
concepts.
64. When reading for this class, I try to relate the material to what I already know.
65. I have a regular place set aside for studying.
66. I try to play around with ideas of my own related to what I am learning in this
course.
67. When I study for this course, I write brief summaries of the main ideas from the
readings and my notes.
68. When I can’t understand the material in this course, I email another student in this
class for help.
69. I try to understand the material in this class by making connections between
subjects and concepts.
70. I make sure that I keep up with the weekly readings and assignments for this
course.
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71. Whenever I read or hear an assertion or conclusion in this class, I think about
possible alternatives.
72. I make lists of important items for this course and memorize the lists.
73. I spend the appropriate amount of time (weekly) in this course.
74. Even when course materials are dull and uninteresting, I manage to keep working
until I finish.
75. I try to identify students in this class whom I can ask for help if necessary.
76. When studying for this course I try to determine which concepts I don’t
understand well.
77. I often find that I don’t spend very much time on this course because of other
activities.
78. When I study for this class, I set goals for myself in order to direct my activities in
each study period.
79. If I get confused by the material, I make sure I sort it out afterwards.
80. I rarely find time to review my notes or readings before an exam.
81. I try to apply ideas from course readings in other class activities such as
assignments and team work.
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APPENDIX C Sample 2-Page Individual Paper

Beyond Kyoto: Meaningful Government and
State Actions to Significantly
Reduce CO2 Emissions (World Wide)
Abstract
This paper is an investigation into the various efforts – both
government and state – to reducing CO2 emissions. It will
look at the programs of several nations in relation to the Kyoto
Protocol, and asses how meaningful the programs are. It will
be argued that the biggest contributors not currently engaged
in meaningful efforts to reduce CO2 emissions, while other
countries who do not emit as much are. Although the U.S.
currently may be falling short, this paper will also investigate
how several states in the union are taking matters into their
own hands.
Index Terms – Kyoto Protocol, Meaningful, Emissions, and
Measures.
INTRODUCTION
Greenhouse gases, most notably carbon dioxide (CO2)
have been contributing to global, human-induced climate
change. Effects of this predicted climate change include
destruction of wildlife habitat, the melting of polar ice caps,
increase in regional haze and smog, and sea level increase.
One global effort that was designed to involve many nations in
the fight against greenhouse gas emissions was the Kyoto
Protocol.
THE KYOTO PROTOCOL
The Kyotol Protocol which was signed in Kyoto, Japan by
141 countries on 16 February, 2005 demands a 5.2% cut in
total greenhouse gas emissions from the participants by 2012
(BBC, 2005-1). Unfortunately, the United States – the world’s
largest producer of greenhouse gases - did not sign on due
mostly to the high costs associated with the agreement. This
reduction in greenhouse gases is designed to curb the
predicted effects of human-induced climate change.

the initially proposed target of a 7% reduction below the 1990
levels of emissions. This just encourages other nations (and
citizens of America) to question this administration’s
commitment to reducing emissions and solving climate
change. Furthermore, this proposal does not have the weight
on an international agreement, which may call its legitimacy
into question, for some.
China, the world’s second biggest emitter of greenhouse
gasses, including CO2, ratified the Kyoto protocol in 2002,
but because it is a developing county it is not required to cut
emissions. The extent of China’s current plan to combat
climate change is to make 10% of its energy supply renewable
by 2010. (BBC, 2005-2). This still seems to fall far below
international emissions expectations for a county that emits
Russia also ratified the Kyoto protocol but its reasons for
doing so may be purely economic. In fact, industrial activity in
Russia has dropped 35% below their 1990 levels due to a
weak economy (BBC, 2005-2). This makes their ratification of
Kyoto, which mandates only a 5.2% cut seem redundant. BBC
also speculates that they stand to gain billions of dollars in
emissions trade credits from other counties who would
essentially pay Russia to not pollute for them. It seems that
this is missing the point of Kyoto, which is to cut back on
aggregate emissions, not for complying countries to gain from
those who are unable to meet the standards.
Although all three of the big contributors have taken steps
to comply with emissions standards, the question remains of
whether or not the efforts by these countries have been
meaningful.

GOVERNMENT MEASURES – THE BIG 3
“In February 2002, President Bush committed the United
States to a comprehensive strategy to reduce the greenhouse
gas emission intensity of the American economy by 18 percent
by 2012. Meeting this commitment will prevent more than 500
million metric tons of carbon-equivalent emissions through
2012, the equivalent of taking 70 million cars off the road.”
(Council on Environmental Quality 2007). While, this sounds
like a significant step in reducing aggregate greenhouse gas
emissions, the this new target of 18% is already lighter than

FIGURE 1
TOTAL CO2 EMISSIONS FROM THE TOP CONTRIBUTORS
SHOW IN 1,000 MILLION TONS. RED BARS REPRESENT 1990
EMISSIONS AND GREEN REPRESENTS 2002 LEVELS. ONLY 1994
LEVELS WERE AVAILABLE FROM INDIA (BBC, 2005-1)

GOVERNMENT MEASURES – THE LITTLE GUYS
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“Under the 1997 Kyoto Protocol, Britain is committed to
reducing greenhouse gas emissions by 12.5 percent from 1990
levels by 2008-2012, as part of an overall European Union
target of an 8 percent reduction.”(MSNBC, 2007). Although
Britain is not among the chief contributors to CO2 emissions,
they have taken meaningful steps in addition to the Kyoto
mandate which include passing a bill just last week that would
cap emissions on a long-term scale. The bill would have
emissions be reduced by 20% by 2020, and a staggering 60%
below 1990 levels by 2060 (MSNBC, 2007).
The Pew Center on Global climate change also notes that
even though Turkey is projected to increase their emissions,
they are taking steps to reduce their impact. “Planned
privatization of government-run industries may close the most
inefficient operations and modernize surviving ones.” (Pew,
2002). This answer seems to cut straight to the heart of
business philosophy, which is all about efficiency and the
bottom line. The only question will be whether or not these
privatized industries can maintain integrity in regards to
workers rights and conscionable wages.

Even developing countries like Brazil are
making the investments required to ween
themselves off fossil fuels, and cut CO2 emissions.
“Brazil expects to become self-sufficient in energy
this year, meeting its growing demand for fuel by
raising output both from petroleum and ethanol.
Already the use of ethanol, derived here from sugar
cane, is so widespread that gas stations have two
sets of pumps, marked A for alcohol and G for
gasoline.” (Rohter, 2006).
These efforts seem to suggest that the three
big emitters could stand to learn a thing or two from
the little guys, who are taking meaningful steps to
reduce their emissions.
STATE MEASURES
It seem that despite what some may perceive to be
inadequate action on the part of the United States Executive, a
number of states in the union are taking matters of greenhouse
gas emissions into their own hands.
California is arguably the most committed of the 50 states
to reducing their emissions. As of last August, the state has
become the first to set an emissions cap. Samantha Young of
the Associated Press writes, “The agreement [signed by
governor Schwarzenegger] marks a clear break with the Bush
administration and puts California on a path to reducing its
emissions of carbon dioxide and other greenhouse gases by an
estimated 25 percent by 2020” (Young, 2006). California is
also know for requiring reformed gasoline, which further cuts
down on emissions which produce regional haze and smog.
New Jersey, another high-emitting state has developed a
“covenant” program between many corporations and even a
military base. While business who sign on to the covenant are
not required to comply under force of law, monetary penalties

may be incurred (PEW, 2007-1 This is all part of New
Jersey’s plan to bring emissions down to 3.5% below their
1990 levels. (PEW, 2007-1).
Our own Pennsylvania has taken steps as well to reduce
emissions and conserve energy. Since January 2000, as a
result of electricity deregulation and the introduction of
competition, all Pennsylvania residents and businesses are
able to choose their electricity provider. (PEW, 2007-2 “Some
Pennsylvania utilities now offer customers the option of
buying renewable or “green” power, for which customers may
pay a premium.”(PEW, 2007-2 Consumers may choose
between power options that consist of different combinations
of renewable energy, hydro power, and natural gas.
Consumers who opt for the renewable sources help to cut back
on electricity usage, and reduce CO2 emissions into the
atmosphere.

FIGURE 2
INDICATES U.S. REGIONAL GREENHOUSE GAS EMISSION RELATED TO TOP
EMITTING COUNTRIES (WORLD RESOURCES INSTITUTE, 2007)

CONCLUSION
Although many nations are engaged in combating
greenhouse gas emissions, some are more dedicated than
others. The findings in this report seem to suggest that the
biggest contributors to global climate change are failing to
take meaningful steps to reduce this problem. They could
learn a bit from some of the less-culpable nations including
Brazil, Turkey, and Britain. While the United States
government has a long way to go in carrying their weight,
many states in the union have taken considerable steps to
reducing their emissions footprints. California is leading the
charge by breaking with the Bush administration and
instituting an aggressive emissions cap. In conclusion, for the
U.S. to maintain integrity in the world scene, they should step
up their commitment and take cues from some of its own
states and international neighbors.
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APPENDIX D Assessment Criteria with Description
Assessment
Criteria
Title

Description
Title of the essay as listed in the Team Assignment requirement.

Abstract

A summary of the essential points in your paper, such as subject, key findings, and
other important issues or approaches in your paper.

Keywords

Significant words, terms, or phrases that can be used as indexes to the content of
your paper.

Name(s) & User
ID(s)

Your name and Penn State user ID. For team paper, add all your names and user
IDs.

Special Format
Details

Submit your paper in pdf or word format. Your paper should be single spaced,
with Times New Roman font size 10. Follow the 2-column format as shown in the
example word document on the Team Briefing Page.

Proper
Introduction
Well-Developed
Argument

Format

An explanatory paragraph in the beginning of your paper that addresses the title.
This paragraph should be preliminary to the main content of your paper.
A good, coherent flow of reasoning leading to your conclusion. The argument
presented should be well developed, well supported, and shows analysis and
evaluation of material.

Coherence

Information or synthesis of information presented in a logical and consistent way.

Originality &
Accuracy of
information

Your paper should be an original contribution and shows your independent and
creative thinking. The information included in your paper should be accurate and
appropriate for the title.

In-text Citation
Markers

Category

Appropriate citation markers (numbered or by author, year) used after data,
statistics, or opinions. Follow the style listed on Team Briefing Page as an
example.

Content

Citations,
Quotations,
&
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Quoted Material

A passage copied from other sources with credit acknowledgment provided.
Directly copied material, if present, should be appropriately quoted and attributed.
Use an appropriate amount of quotations in your paper.

Tables &
Figures If Used

Use tables and figures to support your content rather than just looking good.
Tables should have appropriate titles above. Figures should have appropriate titles Readability
below. Both should be correctly attributed. .

&
References

Conclusion

The last part of your paper that summarizes the research findings, suggestions for
future work, or other key points.

Quality of
References

Quality and appropriate reference sources showing considerable research had been
performed in appropriate locations.

Reference
Section Format

Use appropriate format for your reference section. If numbered, they are listed
numerically and the same citations do not have more than one citation number. If
by author, year, then the reference section is listed alphabetically. The appropriate
level of detail is supplied. See the example on the Team Briefing Page.

Integration of
Material (Only
for team paper)

When working on team paper, you should combine the material from your team
members in such a way that can show good collaboration in your team effort. See
the flash move on the Team Briefing Page for further clarification on how to
produce a good team paper.

Content

Readability

To make your paper easy to read, use 1) correct spelling and grammar, 2) clear,
appropriate, and concise language, 3) consistent headings and subheadings when
necessary.

Readability

General Quality
of Paper

Professional scientific essay that demonstrates your ability in research, synthesis,
writing, and professionalism.

General

Content
Citations,
Quotations,
&
References
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APPENDIX E Essay Grading & Feedback Tool
1. Screenshot of the Interactive Rubric & Feedback Tool
2. Screenshot of the Rubric Worksheet for Self-Assessment (SA) Group
3. Screenshot of the Rubric Worksheet for Peer Assessment (PA) Group
4. Screenshot of Sample Completed Assessment Results
5. Screenshot of Sample Completed Assessment Results with Feedback
6. Instructions for Using the Essay Grading & Feedback Tool
7. Example of I (correctional or reinforcing feedback) Type of Feedback
8. Example of D (didactic or suggestive feedback) Type of Feedback
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Appendix E.1 Screenshot of the Interactive Rubric & Feedback Tool
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Appendix E.2 Screenshot of the Rubric Worksheet for Self-Assessment (SA) Group
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Appendix E.3 Screenshot of the Rubric Worksheet for Peer Assessment (PA) Group
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Appendix E.4 Screenshot of Sample Completed Assessment Results
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Appendix E.5 Screenshot of Sample Completed Assessment Results with Feedback
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Appendix E.6 Instructions for Using the Essay Grading & Feedback Tool
1. Type in your name.
2. Type in your user ID / Paper Code.
3. Check the paper by the criteria and select a cell that best describes your judgment
of the paper. Once a cell is selected, the color changes to pink. Note the score
changes by your selection. You can change a selection anytime before you save
your file.
4. Make sure you make selections for all the rows/criteria. When you finish, click on
“Finalize Worksheet” on the left up corner. Once it is finalized, you cannot make
any changes.
5. Scroll down to read the feedback. You can also see the score at the right above
corner.
6. Click on "File" and "Save as" to save the results as abc123_results.htm on your
desktop.
7. Save as a zip file following these steps:
•
•
•

•

Find the file you saved either as abc123_results.htm
Find the folder which has part of the corresponding name
abc123_results_files
Create a new folder named as results on your desktop, add both the file
(abc123_results.htm) and the folder (abc123_results_files) into this new
folder
zip this folder If you need any help, please just ask!

8. Upload results.zip to the ANGEL dropbox available to you. If not, email me the
zip folder.

164
Appendix E.7 Example of I (correctional or reinforcing feedback) Type of
Feedback
Title was present and unaltered. Abstract was present, but did not include all important
main issues. Good use of keywords. Both name(s) and user ID(s) were included, but not
in the appropriate location as required. Paper followed nearly all of the format
requirements.
Paper had an introduction that was both applicable and well written. Paper presented
arguments that were supported by research and evaluation of material, and that supported
the conclusion.
Paper presented ideas in a logical sequence. Used good and clear transitions between
ideas.
Paper is an original contribution, and contains accurate information.
Paper had missing citation markers. Did not follow the quotation requirement in a few
places. Followed most requirements, but the occasional title was inaccurate or misplaced.
Table or figure aided the look of the paper.
Good conclusion that summarized most of the quality key points in the paper.
The reference section showed original research. The reference section had the appropriate
format with very few errors. Good readability but with a few errors.
Good paper.
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Appendix E.8 Example of D (didactic or suggestive feedback) Type of Feedback
Great abstract: well done! Careful selection informs the reader what the paper
covers/approaches. Ask yourself these questions if you want to reconsider the keywords
in your paper: What is the focus of your paper? What is the angle you are writing about
the topic? What are the main approaches included in your paper? Your introduction was
effective in setting the expectations of the paper and introducing the subject.
Your arguments were well-developed and supported the conclusion. Look for
opportunities to strengthen the arguments in your paper by the effective use of data or
facts. Quotations, if used appropriately can also help (but not too many or too large a
quote). See here for some information about how to development good arguments:
http://www.ioe.ac.uk/caplits/writingcentre/essay.2structure.htm#4
Paper presented ideas in a logical manner. Learn how to present ideas in alogical
sequence to strengthen your arguments. To do this, you can get the outline or list the
main ideas, and then map out the relationships between ideas. Look for opportunities to
improve transitions words, phrases, or sentences to bridge the ideas, sentences, or
paragraphs.
Paper is an original contribution. Accurate and up-to-date information about the topic
shows an excellent research effort.
Paper used appropriate citation markers. The use of citation markers could be more
effectively and strengthened the quality of the paper. Be careful with quotation marks.
Their use is not to prevent you from rewriting the material. When used correctly they can
strengthen arguments and to give weight to an authoritative source. When overused or
when they don't aid the paper they are a distraction. Followed requirement, but insert the
tables or figures at the wrong place.
The conclusion summarized well researched key points, that addressed the paper content.
A good conclusion, like a good introduction, does not have to be long, but they need to
touch the major points/issues in your paper.
Some evidence of a research effort. Much more is desirable for a quality product and also
requires quality sources. If you are unsure on how to do research go see a librarian.
Double check the example provided on Team Briefing Page and correct your errors.
This submission was mostly easy to read (good readability). Ensure you read over your
submission (or have others do so) to catch the occasional hang-up.
This was a good paper. It can be improved in parts (as nearly all writing can be!) Ensure
you make the necessary enhancement with your team if you want the 'A" grade. Realize
also that the expectations for the team paper are much higher. So no resting on your
laurels :-)
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APPENDIX F Instructions for Lab Sessions
1. Instructions for the Instructor/Teaching Assistant Assessment (TC) Group
2. Instructions for the Self-Assessment (SA) Group
3. Instructions for the Peer Assessment (PA) Group
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Appendix F.1 Instructions for the Instructor/Teaching Assistant Assessment (TC)
Group
Dear Participants:
Thank you for participating in my research study! I really appreciate your contribution.
Use the following checklist to make sure you are following the right steps so that we can
save your time and make the whole process efficient. This instruction page is also
available in your ANGEL EGEE course, Research Activity folder.
Please check each step immediately after you complete it.
________ 1) Read & Sign the Addendum Informed Consent.
________ 2) Open Your 2-page Individual Paper—Good news! It has been graded.
•
Use the Word doc. you bring with you. OR;
How?
•
Log into your EGEE course in ANGEL, go to Individual Paper
Dropbox and download the paper you submitted to your desktop.
Your paper has been graded.
________ 3) Open the Project Evaluation Rubric
Click on the “Lesson” tab, and go to “Team Briefing Page” and open the
How?
Project Evaluation Rubric.
________ 4) Revise Your Paper
Use the score you get on the paper, check against the Project Evaluation Rubric carefully,
revise and rewrite your paper.
________ 5) Save & Upload Your Paper to Butterfly Dropbox
When you finish rewriting your paper, save your file as abc123. Click on the “Lesson”
tab, enter the Research Activity folder, you will see “Butterfly Instruction”, and a
“Butterfly Dropbox.” Upload your paper to the Butterfly Dropbox.
________ 6) Complete a short questionnaire. Don’t forget your names & user ID

Congratulations—You have completed every step in the Research Activity!
Thank you very much!
Any more questions, please contact Jin Mao at jxm651@psu.edu
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Appendix F.2 Instructions for the Self-Assessment (SA) Group
Dear Participants:
Thank you for participating in my research study! I really appreciate your contribution.
Use the following checklist to make sure you are following the right steps so that we can
save your time and make the whole process efficient. This instruction page is also
available in your ANGEL EGEE course, Research Activity folder.
Please check each step immediately after you complete it.
________ 1) Read & Sign the Addendum Informed Consent.
________ 2) Open Your 2-page Individual Paper
•
Use the Word doc. you bring with you. OR;
How?
•
Log into your EGEE course in ANGEL, go to Individual Paper
Dropbox and download the paper you submitted to your desktop.
Your paper has been graded.
________ 3) Asses Your Paper Using Essay Grading & Feedback Tool

________ 4) Rewrite Your Paper
Use the score and feedback you get, revise and rewrite your paper.
________
How?

5) Save & Upload Rewritten Paper to Dropbox
Save your rewritten paper as abc123. Click on the “Lesson” tab, enter the
Research Activity folder, you will see “Grasshopper Instruction”, and a
“Grasshopper Dropbox.” Upload your paper to the Grasshopper Dropbox.

________ 6) Save & Upload Assessment Results to Dropbox
Save your assessment worksheet/results as abc123_results.html, and
How?
submit to Grasshopper Dropbox.
________ 7) Complete a short questionnaire. Don’t forget your names & user ID

Congratulations—You have completed every step in the Research Activity!
Thank you very much!
Any more questions, please contact Jin Mao at jxm651@psu.edu
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Appendix F.3 Instructions for the Peer Assessment (PA) Group
Dear Participants:
Thank you for participating in my research study! I really appreciate your contribution.
Use the following checklist to make sure you are following the right steps so that we can
save your time and make the whole process efficient. This instruction page is also
available in your ANGEL EGEE course, Research Activity folder.
Please check each step immediately after you complete it.
________ 1) Read & Sign the Addendum Informed Consent.
________ 2) Asses One Paper Using Essay Grading & Feedback Tool

________ 3) Save & Upload Assessment Results to Dropbox
Save your assessment worksheet/results as abc123_results.html, and
How?
submit to Seahorse Dropbox. Leave the paper you assessed on your seat.
________ 4) Rewrite Your Own Paper
Revise and rewrite your paper. Submit by tomorrow night, 11:59PM.
________
How?

5) Upload Rewritten Paper to Dropbox
Save your rewritten paper as abc123. Click on the “Lesson” tab, enter the
Research Activity folder, you will see “Seahorse Instruction”, and a
“Seahorse Dropbox.” Upload your paper to the Seahorse Dropbox.

________ 6) Complete a short questionnaire. Don’t forget your names & user ID

Congratulations—You have completed every step in the Research Activity!
Thank you very much!
Any more questions, please contact Jin Mao at jxm651@psu.edu
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APPENDIX G Exam Three
1. Multiple Choice Questions
2. Short-Answer Questions
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Appendix G.1 Exam 3 Multiple Choice Questions
1. What is NOT used to reduce SO2 emissions from coal?
Low NOx burners
Coal cleaning
Scrubbers
Lower S coal
2. Why is MTBE being banned?
Imparts foul odour and taste in water supplies
Imported from OPEC nations
Because it is killing endangered species
to promote corn growth in the Mid West
3. Which is not covered by the term NOx?
NO
N2O
N2O2
N2O
4. What fuel does all the submarines in the US navy use?
Hydrogen (fuel cell)
Diesel
Jet Fuel
Nuclear
5. Which country is likely to produce more CO2 emissions per person, per mile from an
automobile?
US
UK
Italy
Greece
6. How MANY gases does a catalytic converter reduce to reduce smog forming
emissions? (NOx is considered here to be 1 gas)
1
2
3
4
7. When was the Clean Air Act ?
1980
1990
2000
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1958
8. What is synthesis gas?
H2 & CO2
H2O & CO2
H2O & CO
CH4 & CO2
H2 & CO
9. In the US we obtain most of our energy from?
crude oil
coal
natural gas
renewable energy
10. One ton of SO2 emissions requires __________________?
government permission
the source to be outside of a non-attainment area
one allowance or a permit
11. Which of these ARE greenhouse gases?
CO
CO2
H2O
SF6
CH4
SO2
12. Which countries do NOT have to reduce greenhouse gas emissions (Kyoto Protocol)?
U.S.A
UK
India
China
Australia
13. Which of these gases is also a greenhouse gas?
NO
N2O
NO2
N2O2
14. Which is the strongest acid?
stomach acid (1.6 pH)
vinegar (carboxylic acid) (2.6 pH)
Coke (3.5 pH)
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15. Rain water has a pH of 7 when found in unpolluted areas.
True
False
16. The ozone layer protects the earth from too much ____ radiation.
X-Ray
IR
UV
microwave
17. Why is this stream this color?
Brick factory upstream
SO2 pollution
Acid Mine Drainage causing Iron hydroxide to precipitate out
Red Death Algae
18. Ash particles from volcanoes can cool the planet by blocking out the sun.
True
False
19. An acid that has a pH of 2 is ___ times stronger than an acid with pH 3.
2
20
10
1
20. What does NOT flow into a scrubber?
Flue gas
Lime
Air
Gypsum
21. Which car company is not fighting the California legislation limiting CO2
emissions from vehicles? Hint which company would benefit the most from CO2
emission legislation on automobiles. (not fuel cell related)
Honda
General Motors
Ford
22. Which transportation fuel does not contribute to climate change?
Hydrogen
Gasoline
Diesel
Ethanol
Methane

174
23. Which fossil fuel will yield the most carbon dioxide for the same quantity of
electricity generated?
Fuel Oil
Natural gas
Coal
24. Which gas is not influenced by a catalytic converter?
CO
CO
2

VOC's
NOx
25. What is NOT a significant source of methane emissions?
Coal mining
Livestock
Rice paddies
Landfills
All are significant source of methane
26. What does NOT contribute to smog formation?
Nox
VOC's
Warm summer temperatures
Sunlight
MTBE
27. Which of the following is not true about water vapor in the atmosphere?
Contributes very little to the greenhouse effect
Can block the sun rays and help cool the earth
Is a greenhouse gas
Can contribute to both warming and cooling mechanisms
28. Is the following statement true or false?
As the global temperature increases, sea water is able to hold lower
concentrations of CO2.
True
False
29. Please mark all possible factors that enhance the heat-trapping capability of the
earth’s atmosphere.
Methane emissions
Nitrous oxide emissions
Sulfate aerosols
Decomposition of organic matter
Nitrogen dioxide emissions
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30. Select the gases covered by the Kyoto Protocol:
carbon monoxide
carbon dioxide
methane
ozone (hole)
sulphur dioxide
sulphur hexafluoride
perfluorocarbons
nitrous oxide
31. Which of the 6 gases covered by the Kyoto Protocol has the longest lifetime in the
atmosphere?
Carbon Dioxide
Methane
Nitrous Oxide
PFC's
SF6
32. All developed nations, that had to reduce emissions, all had to reach the same
reduction percentage (Kyoto).
True
False
33. Check all of the effects increased concentrations of particulate matter in the air can
cause:
Decreased Visibility
Decreased Sunlight
Soiling of Buildings
Respritory Irritation
Increased Number of Deaths
34. Select all of the following devices which can be used to control particulate emissions
from a power plant:
Cyclone Separators
Fabric Filters (bag houses)
Electrostatic Precipitators
Wet Collectors
35. What does the number "2.5" stand for in the name PM2.5?
The number stands for the weight of the particles that cause pollution
The number represents particles > 2.5 microns
The number does not have any particular meaning
The number is a measure of the average amount of particles trapped in the
atmosphere
The number represents particles < 2.5 microns
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Appendix G.2 Exam Three—Short-Answer Questions
Instruction: This is a timed quiz. Answer at least 3 of the 4 questions. Your highest 3
scores will be used to calculate your grade if you attempt 4. Do not worry about grammar
and spelling too much, it is the information I grade, not your poor typing skills.
Good Luck! Make sure you answer the question. You may NOT print this exam
Time Left:
1. What are the causes AND health impacts of smog AND Regional Haze?
2. What are the best options for climate change mitigation? Start with your best
options first (explain how each helps to mitigate climate change) then work your
way down the list.
3. What is acid deposition? How is it formed? What are the mitigation strategies?
(Total of 10)
4. Regional Haze is reduced visibility. What are the causes? How can particulates,
including sulphate aerosols be controlled? Include an explanation of how each
functions.
5. Some of the pollutants contribute to several environmental challenges. Which
ones and to what environmental issue do the contribute to (explain how/why)?
6. What pollution control devices can be added to coal power plants to reduce
emissions of pollutants? Indicate what each pollution control device reduces, and
a very brief explanation of how it functions.
7. What causes the hole in the ozone layer AND what causes smog? What are the
solutions for both?
8. What are the cause(s) of climate change and what are the impacts?
9. What environmental issues does the standard automobile contribute to? How can
the emissions from the automobile be reduced?
10. Why does increased renewable and nuclear energy use generally reduce
pollution? What methods will be used to generate electricity in 2030?
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APPENDIX H Self-Report Questionnaire
1. Self-Report Questionnaire for the Instructor/Teaching Assistant
Assessment (TC) Group
2. Self-Report Questionnaire for the Self-Assessment (SA) Group
3. Self-Report Questionnaire for the Peer Assessment (PA) Group
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Appendix H.1 Self-Report Questionnaire for the Instructor/Teaching Assistant
Assessment (TC) Group

Name ____________________________

User ID _____________

Part A: Background Information
1. I am Male___Female___, and my age is
•
18-24
•
25-40
•
Over 40
2. My major by college is
•
Agricultural Sciences
•
Arts and Architecture
•
Communications
•
Earth and Mineral Sciences
•
Education
•
Engineering
•
Health and Human Development
•
Medicine
•
Liberal Arts
•
Undecided or non-degree
3. I am a
•
•
•
•
•

Freshman
Sophomore
Junior
Senior
Other (I am not sure about my level).

4. My ethnic background is
•
Afro-American or Black
•
Asian-American or Asian
•
Caucasian
•
Hispanic or Spanish Speaking
•
Other
5. I am taking this course because the course
•
Fulfills general education requirement
•
Has interesting content
•
Is required for all students in my college
•
Will be useful to me in other courses
•
Is an easy elective

Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
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•
•
•
•
•
•

Will help improve my academic skills
Is required for my major (program)
Was recommended by a friend
Was recommended by a counselor
Will improve career prospects
Is an online course and fits into my schedule

Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No

6. Before taking EGEE 101 online this semester, I have (Note: An online course
here refers to courses with online sessions only, and without any face-to-face
class meetings.)
•
not taken any online course before.
•
taken one other online course.
•
taken from 2 to 4 online courses.
•
taken 5 or more online courses.
7. When completing an essay assignment, I usually go through the following steps:
•
Write, and submit
•
Write, use the assessment criteria provided by the instructor to rewrite,
and submit
•
Write, get feedback, rewrite without reading the feedback, and submit
•
Write, get feedback, rewrite by responding to some of the feedback to
which you agree, and submit
•
Write, get feedback, rewrite by carefully responding to the feedback,
and submit
•
None of the above.
8. To what extent do you find essay assignments helpful for your learning in courses
other than Writing and Speaking classes?
•
Very helpful.
•
Somewhat helpful.
•
Not very helpful.
•
Not at all helpful and it is actually time-consuming.
9. In courses other than Writing and Speaking classes, do you generally get
meaningful feedback on your writing?
•
Yes. (Continue with Question 10)
•
No. (Ignore Question 10 and continue with Part B)
•
I don’t know because I don’t read feedback. (Ignore Question 10 and
continue with Part B)
10. The meaningful feedback you received in the past was mostly from
•
Your course instructor.
•
Yourself
•
Your friends not in the class.
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•

Your friends or classmates in the class

Part B: Perceptions of Assessment For Learning
Direction: The following items ask you about your perceptions of assessment for
learning. A 5-point scale is used to describe how you would perceive the role of
assessment in learning:
•
1—Strongly disagree
•
2—Disagree
•
3—Undecided
•
4—Agree
•
5—Strongly agree
Using the above scale, respond to each of the following statements by asking yourself:
•
What do I think of assessment now?
•
What did I think of assessment before this activity today?
Statements
1. Assessment motivates learning.
2. Assessment is used to grade/rank.
3. Assessment is used for diagnosing students’ learning.
4. Assessment is used to evaluate teaching.
5. Uses implicit criteria to assess.
6. Uses explicit criteria to assess.
7. Marking strengthens knowledge.
8. Marking develops thinking.
9. Detailed feedback is helpful.
10. Feedback prompts discussion with the instructor or the
teaching assistant.
11. Feedback helps understand assessment.
12. Feedback improves learning.

Now…

Before…

Part C: Please rate your experience regarding assessment criteria you used to write your
2-page individual paper. Use the same 5-point scale as used above.
1. The assessment criteria were helpful for my essay writing.
(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
2. The descriptions of the assessment criteria were helpful for me to understand the
criteria.
(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
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Appendix H.2 Self-Report Questionnaire for the Self-Assessment (SA) Group

Name ____________________________

User ID _____________

Part A: Background Information
1. I am Male___Female___, and my age is
•
18-24
•
25-40
•
Over 40
2. My major by college is
•
Agricultural Sciences
•
Arts and Architecture
•
Communications
•
Earth and Mineral Sciences
•
Education
•
Engineering
•
Health and Human Development
•
Medicine
•
Liberal Arts
•
Undecided or non-degree
3. I am a
•
•
•
•
•

Freshman
Sophomore
Junior
Senior
Other (I am not sure about my level).

4. My ethnic background is
•
Afro-American or Black
•
Asian-American or Asian
•
Caucasian
•
Hispanic or Spanish Speaking
•
Other
5. I am taking this course because the course
•
Fulfills general education requirement
•
Has interesting content
•
Is required for all students in my college
•
Will be useful to me in other courses
•
Is an easy elective
•
Will help improve my academic skills

Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
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•
•
•
•
•

Is required for my major (program)
Was recommended by a friend
Was recommended by a counselor
Will improve career prospects
Is an online course and fits into my schedule

Yes
Yes
Yes
Yes
Yes

No
No
No
No
No

6. Before taking EGEE 101 online this semester, I have (Note: An online course
here refers to courses with online sessions only, and without any face-to-face
class meetings.)
•
not taken any online course before.
•
taken one other online course.
•
taken from 2 to 4 online courses.
•
taken 5 or more online courses.
7. When completing an essay assignment, I usually go through the following steps:
•
Write, and submit
•
Write, use the assessment criteria provided by the instructor to rewrite,
and submit
•
Write, get feedback, rewrite without reading the feedback, and submit
•
Write, get feedback, rewrite by responding to some of the feedback to
which you agree, and submit
•
Write, get feedback, rewrite by carefully responding to the feedback,
and submit
•
None of the above.
8. To what extent do you find essay assignments helpful for your learning in courses
other than Writing and Speaking classes?
•
Very helpful.
•
Somewhat helpful.
•
Not very helpful.
•
Not at all helpful and it is actually time-consuming.
9. In courses other than Writing and Speaking classes, do you generally get
meaningful feedback on your writing?
•
Yes. (Continue with Question 10)
•
No. (Ignore Question 10 and continue with Part B)
•
I don’t know because I don’t read feedback. (Ignore Question 10 and
continue with Part B)
10. The meaningful feedback you received in the past was mostly from
•
Your course instructor.
•
Yourself
•
Your friends not in the class.
•
Your friends or classmates in the class
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Part B: Perceptions of Assessment For Learning
Direction: The following items ask you about your perceptions of assessment for
learning. A 5-point scale is used to describe how you would perceive the role of
assessment in learning:
•
1—Strongly disagree
•
2—Disagree
•
3—Undecided
•
4—Agree
•
5—Strongly agree
Using the above scale, respond to each of the following statements by asking yourself:
•
What do I think of assessment now?
•
What did I think of assessment before this activity today?
Statements
1. Assessment motivates learning.
2. Assessment is used to grade/rank.
3. Assessment is used for diagnosing students’ learning.
4. Assessment is used to evaluate teaching.
5. Uses implicit criteria to assess.
6. Uses explicit criteria to assess.
7. Marking strengthens knowledge.
8. Marking develops thinking.
9. Detailed feedback is helpful.
10. Feedback prompts discussion with the instructor or the
teaching assistant.
11. Feedback helps understand assessment.
12. Feedback improves learning.
13. Self-assessment makes me more independent.
14. Self-assessment makes me think more.
15. Self-assessment makes me learn more.
16. Self-assessment helps me develop confidence.
17. Self-assessment makes me more critical.
18. Self-assessment makes me work in a more structured
way.
19. Self-assessment is time saving.
20. Self-assessment is enjoyable.
21. Self-assessment is easy.
22. Self-assessment is helpful/beneficial.

Now…

Before…

Part C: Please rate your experience regarding assessment criteria and the Essay Grading
& Feedback Tool. Use the same 5-point scale as used above.
1. The assessment criteria were helpful for my essay writing.
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(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
2. The descriptions of the assessment criteria were helpful for me to understand the
criteria.
(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
3. The Essay Grading and Feedback Tool was easy to use.
(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
4. The feedback generated by the tool makes it easy for me to assess essays.
(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
5. The assessment process using the tool makes me aware of many strategies that I
did not know about for writing a good scientific essay.
(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
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Appendix H.3 Self-Report Questionnaire for the Peer Assessment (PA) Group

Name ____________________________

User ID _____________

Part A: Background Information
1. I am Male___Female___, and my age is
•
18-24
•
25-40
•
Over 40
2. My major by college is
•
Agricultural Sciences
•
Arts and Architecture
•
Communications
•
Earth and Mineral Sciences
•
Education
•
Engineering
•
Health and Human Development
•
Medicine
•
Liberal Arts
•
Undecided or non-degree
3. I am a
•
•
•
•
•

Freshman
Sophomore
Junior
Senior
Other (I am not sure about my level).

4. My ethnic background is
•
Afro-American or Black
•
Asian-American or Asian
•
Caucasian
•
Hispanic or Spanish Speaking
•
Other
5. I am taking this course because the course
•
Fulfills general education requirement
•
Has interesting content
•
Is required for all students in my college
•
Will be useful to me in other courses
•
Is an easy elective
•
Will help improve my academic skills

Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
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•
•
•
•
•

Is required for my major (program)
Was recommended by a friend
Was recommended by a counselor
Will improve career prospects
Is an online course and fits into my schedule

Yes
Yes
Yes
Yes
Yes

No
No
No
No
No

6. Before taking EGEE 101 online this semester, I have (Note: An online course
here refers to courses with online sessions only, and without any face-to-face
class meetings.)
•
not taken any online course before.
•
taken one other online course.
•
taken from 2 to 4 online courses.
•
taken 5 or more online courses.
7. When completing an essay assignment, I usually go through the following steps:
•
Write, and submit
•
Write, use the assessment criteria provided by the instructor to rewrite,
and submit
•
Write, get feedback, rewrite without reading the feedback, and submit
•
Write, get feedback, rewrite by responding to some of the feedback to
which you agree, and submit
•
Write, get feedback, rewrite by carefully responding to the feedback,
and submit
•
None of the above.
8. To what extent do you find essay assignments helpful for your learning in courses
other than Writing and Speaking classes?
•
Very helpful.
•
Somewhat helpful.
•
Not very helpful.
•
Not at all helpful and it is actually time-consuming.
9. In courses other than Writing and Speaking classes, do you generally get
meaningful feedback on your writing?
•
Yes. (Continue with Question 10)
•
No. (Ignore Question 10 and continue with Part B)
•
I don’t know because I don’t read feedback. (Ignore Question 10 and
continue with Part B)
10. The meaningful feedback you received in the past was mostly from
•
Your course instructor.
•
Yourself
•
Your friends not in the class.
•
Your friends or classmates in the class
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Part B: Perceptions of Assessment For Learning
Direction: The following items ask you about your perceptions of assessment for
learning. A 5-point scale is used to describe how you would perceive the role of
assessment in learning:
•
1—Strongly disagree
•
2—Disagree
•
3—Undecided
•
4—Agree
•
5—Strongly agree
Using the above scale, respond to each of the following statements by asking yourself:
•
What do I think of assessment now?
•
What did I think of assessment before this activity today?
Statements
1. Assessment motivates learning.
2. Assessment is used to grade/rank.
3. Assessment is used for diagnosing students’ learning.
4. Assessment is used to evaluate teaching.
5. Uses implicit criteria to assess.
6. Uses explicit criteria to assess.
7. Marking strengthens knowledge.
8. Marking develops thinking.
9. Detailed feedback is helpful.
10. Feedback prompts discussion with the instructor or the
teaching assistant.
11. Feedback helps understand assessment.
12. Feedback improves learning.
13. Peer assessment makes me more independent.
14. Peer assessment makes me think more.
15. Peer assessment makes me learn more.
16. Peer assessment helps me develop confidence.
17. Peer assessment makes me more critical.
18. Peer assessment makes me work in a more structured
way.
19. Peer assessment is time saving.
20. Peer assessment is enjoyable.
21. Peer assessment is easy.
22. Peer assessment is helpful/beneficial.

Now…

Before…

Part C: Please rate your experience regarding assessment criteria and the Essay Grading
& Feedback Tool. Use the same 5-point scale as used above.
1. The assessment criteria were helpful for my essay writing.
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(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
2. The descriptions of the assessment criteria were helpful for me to understand the
criteria.
(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
3. The Essay Grading and Feedback Tool was easy to use.
(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
4. The feedback generated by the tool makes it easy for me to assess essays.
(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
5. The assessment process using the tool makes me aware of many strategies that I
did not know about for writing a good scientific essay.
(Strongly Disagree) 1 ___2 ___3___4___ 5 (Strongly Agree)
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APPENDIX I Means Comparison Tables
1. Table I.1: Estimated Marginal Means of Question B1 for Treatment
Groups × MSLQ × Time
2. Table I.2: Estimated Marginal Means of Question B3 for Treatment
Groups × MSLQ × Time
3. Table I.3: Estimated Marginal Means of Question B10 for Treatment
Groups × MSLQ × Time
4. Table I.4: Estimated Marginal Means of Question B11 for Time × MSLQ
5. Table I.5: Estimated Marginal Means of Question B12 for Time × MSLQ
6. Table I.6: Estimated Marginal Means of Question B12 for Treatment
Groups × MSLQ × Time
7. Table I.7: Estimated Marginal Means of Question B13 for Time × MSLQ
8. Table I.8: Estimated Marginal Means of Question B16 for Treatment
Groups × MSLQ × Time
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Table I.1: Estimated Marginal Means of Question B1 for Treatment Groups × MSLQ ×
Time
95% Confidence
Groups by
Interval
MSLQ
Time
Mean
Std. Error
Treatments
Lower
Upper
Bound
Bound
Now
3.487
.143
3.205
3.770
Low
Before
3.205
.152
2.905
3.505
TC
Now
3.721
.137
3.452
3.990
High
Before
3.372
.145
3.086
3.658
Now
3.727
.191
3.351
4.103
Low
Before
3.545
.203
3.146
3.945
SI
Now
4.037
.172
3.698
4.376
High
Before
3.481
.183
3.121
3.842
Now
3.773
.191
3.397
4.149
Low
Before
3.636
.203
3.237
4.036
PI
Now
3.636
.191
3.260
4.012
High
Before
3.136
.203
2.737
3.536
Now
3.952
.195
3.568
4.337
Low
Before
3.190
.208
2.781
3.600
SD
Now
4.000
.200
3.606
4.394
High
Before
3.750
.213
3.331
4.169
Now
3.778
.211
3.362
4.193
Low
Before
3.278
.224
2.836
3.720
PD
Now
4.000
.183
3.640
4.360
High
Before
3.917
.194
3.534
4.299
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Table I.2: Estimated Marginal Means of Question B3 for Treatment Groups × MSLQ ×
Time
95% Confidence
Groups by
Interval
MSLQ
Time
Mean
Std. Error
Treatments
Lower
Upper
Bound
Bound
Now
3.615
.138
3.344
3.886
Low
Before
3.667
.146
3.379
3.955
TC
Now
3.814
.131
3.556
4.072
High
Before
3.535
.139
3.261
3.809
Now
3.909
.183
3.548
4.270
Low
Before
3.818
.195
3.435
4.202
SI
Now
4.185
.165
3.859
4.511
High
Before
3.852
.176
3.506
4.198
Now
3.682
.183
3.321
4.043
Low
Before
3.500
.195
3.117
3.883
PI
Now
3.727
.183
3.366
4.088
High
Before
3.500
.195
3.117
3.883
Now
3.476
.188
3.107
3.846
Low
Before
2.952
.199
2.560
3.345
SD
Now
3.750
.192
3.371
4.129
High
Before
3.600
.204
3.198
4.002
Now
4.056
.203
3.657
4.455
Low
Before
3.333
.215
2.909
3.757
PD
Now
3.750
.175
3.404
4.096
High
Before
3.542
.186
3.175
3.909
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Table I.3: Estimated Marginal Means of Question B10 for Treatment Groups × MSLQ ×
Time
95% Confidence
Groups by
Interval
MSLQ
Time
Mean
Std. Error
Treatments
Lower
Upper
Bound
Bound
Now
4.333
.150
4.037
4.629
Low
Before
4.103
.149
3.810
4.396
TC
Now
4.326
.143
4.044
4.607
High
Before
3.837
.142
3.558
4.116
Now
3.864
.200
3.470
4.258
Low
Before
3.591
.198
3.201
3.981
SI
Now
4.407
.181
4.052
4.763
High
Before
4.185
.179
3.833
4.537
Now
3.682
.200
3.288
4.076
Low
Before
3.455
.198
3.065
3.845
PI
Now
3.909
.200
3.515
4.303
High
Before
3.773
.198
3.383
4.163
Now
3.810
.205
3.406
4.213
Low
Before
3.143
.203
2.744
3.542
SD
Now
3.900
.210
3.487
4.313
High
Before
3.950
.208
3.541
4.359
Now
3.556
.221
3.120
3.991
Low
Before
3.444
.219
3.013
3.876
PD
Now
4.042
.191
3.665
4.419
High
Before
3.917
.190
3.543
4.290

Table I.4: Estimated Marginal Means of Question B11 for Time × MSLQ
95% Confidence Interval
MSLQ by
Time
Mean
Std. Error
Lower
Upper
High and Low
Bound
Bound
Now
4.148
.076
3.998
4.299
Low
Before
3.771
.090
3.594
3.949
Now
4.293
.072
4.150
4.435
High
Before
4.151
.085
3.983
4.319
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Table I.5: Estimated Marginal Means of Question B12 for Time × MSLQ
95% Confidence Interval
MSLQ by
Time
Mean
Std. Error
Lower
Upper
High and Low
Bound
Bound
Now
4.230
.078
4.077
4.383
Low
Before
3.846
.088
3.673
4.020
Now
4.247
.074
4.102
4.392
High
Before
4.106
.084
3.942
4.271

Table I.6: Estimated Marginal Means of Question B12 for Treatment Groups × MSLQ ×
Time
95% Confidence
Groups by
Interval
MSLQ
Time
Mean
Std. Error
Treatments
Lower
Upper
Bound
Bound
Now
4.538
.133
4.277
4.800
Low
Before
4.308
.151
4.011
4.604
TC
Now
4.372
.126
4.123
4.621
High
Before
4.093
.143
3.811
4.375
Now
4.182
.177
3.834
4.530
Low
Before
3.909
.200
3.514
4.304
SI
Now
4.556
.159
4.242
4.870
High
Before
4.111
.181
3.755
4.468
Now
4.273
.177
3.925
4.621
Low
Before
3.682
.200
3.287
4.077
PI
Now
4.091
.177
3.743
4.439
High
Before
3.818
.200
3.423
4.213
Now
4.381
.181
4.025
4.737
Low
Before
3.667
.205
3.263
4.071
SD
Now
4.050
.185
3.685
4.415
High
Before
4.300
.210
3.886
4.714
Now
3.778
.195
3.393
4.162
Low
Before
3.667
.222
3.230
4.103
PD
Now
4.167
.169
3.834
4.500
High
Before
4.208
.192
3.830
4.586
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Table I.7: Estimated Marginal Means of Question B12 for Time × MSLQ
95% Confidence Interval
MSLQ by
Time
Mean
Std. Error
Lower
Upper
High and Low
Bound
Bound
Now
3.420
.109
3.204
3.635
Low
Before
3.027
.106
2.817
3.237
Now
3.492
.104
3.286
3.697
High
Before
3.339
.102
3.138
3.539

Table I.8: Estimated Marginal Means of Question B16 for Treatment Groups × MSLQ ×
Time
95% Confidence
Groups by
Interval
MSLQ
Time
Mean
Std. Error
Treatments
Lower
Upper
Bound
Bound
Now
3.000
.219
2.567
3.433
Low
Before
2.773
.204
2.371
3.175
SI
Now
3.333
.198
2.943
3.724
High
Before
3.000
.184
2.637
3.363
Now
3.091
.219
2.658
3.524
Low
Before
2.773
.204
2.371
3.175
PI
Now
3.136
.219
2.704
3.569
High
Before
3.136
.204
2.734
3.538
Now
3.150
.230
2.696
3.604
Low
Before
2.700
.214
2.278
3.122
SD
Now
3.684
.236
3.219
4.150
High
Before
3.632
.219
3.199
4.064
Now
2.889
.242
2.410
3.367
Low
Before
3.111
.225
2.667
3.555
PD
Now
3.125
.210
2.711
3.539
High
Before
2.875
.195
2.490
3.260
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