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This article describes development of the Pecka Grad-
ing Rubric (PGR) as a strategy to facilitate and evaluate 
students’ higher-order thinking in discussion boards. 
The purpose of this study was to describe psychomet-
ric properties of the PGR. Rubric reliability was pilot 
tested on a discussion board assignment used by 15 
senior student registered nurse anesthetist enrolled 
in an Advanced Principles of Anesthesia course. Inter-
rater and intrarater reliabilities were tested using an 
interclass correlation coefficient (ICC) to evaluate 
absolute agreement of scoring. Raters gave each cat-
egory a score, scores of the categories were summed, 
and a total score was calculated for the entire rubric. 
Interrater (ICC = 0.939, P < .001) and intrarater (ICC = 

0.902 to 0.994, P < .001) reliabilities were excellent for 
total point scores. A content validity index was used 
to evaluate content validity. Raters evaluated content 
validity of each cell of the PGR. The content validity 
index (0.8-1.0) was acceptable. Known-group validity 
was evaluated by comparing graduate student regis-
tered nurse anesthetists (N = 7) with undergraduate 
senior nursing students (N = 13). Beginning evidence 
indicates a valid and reliable instrument that measures 
higher-order thinking in the student registered nurse 
anesthetist.
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C
ertified Registered Nurse Anesthetists 
(CRNAs) make daily lifesaving, split-second 
decisions. The quality of decisions made by 
CRNAs is influenced by the ability to use 
higher-order thinking. The development of 

higher-order thinking begins in undergraduate nursing 
education and continues throughout the nurse anesthesia 
educational program. Higher-order thinking is the ability 
to recall and manipulate information1 at the highest lev-
els of Bloom’s taxonomy.2 Nurse educators agree that the 
development of higher-order thinking skills is vital to the 
education of nurses.3 Teachers have attempted to focus on 
higher-order thinking skills by using collaborative learn-
ing strategies on discussion boards in distance learning. 
However, studies reveal that students who use discussion 
boards for distance collaborative learning progress incon-
sistently to the highest levels of thinking.1,4 

Distance collaborative learning strategies are needed 
that improve a student’s ability to think at the highest 
levels. The Pecka Grading Rubric (PGR) (Table 1) was 
developed as a strategy to facilitate and evaluate students’ 
higher-order thinking on discussion boards. The purpose 
of this article is to discuss the development of the PGR 
and to present tested psychometric properties, including 
reliability (interrater and intrarater) and validity (content 
and construct with known groups) estimates. Previous 
knowledge regarding rubrics, higher-order thinking, and 

the collaborative learning process guided the develop-
ment of the PGR. 

Literature Review
• Rubrics. Student teaching, learning, and evaluation 
strategies are frequently driven by educator-developed 
rubrics. Rubrics are scaled tools used by students and 
educators to facilitate and evaluate educational experi-
ences. Rows and columns create a matrix of cells. Each 
cell contains the level of achievement and performance 
criteria necessary to meet a requirement.5

In distance learning, rubrics facilitate several of the 7 
principles of good practice as defined by the American 
Association of Higher Education Accreditation.6 Rubrics 
improve student learning by: (1) guiding learning ac-
tivities,7 (2) defining assignment expectations,8,9 (3) 
promoting deeper learning,9 (4) identifying strengths 
and weaknesses,8 and (5) facilitating self-assessment.9 
Educators use rubrics to clarify student grading stan-
dards,7 increase grading objectivity,7,10,11 and evaluate 
a student’s ability to think critically.8 Rubrics improve 
educational processes by facilitating timely feedback10 
and educator/student communication.12

Shipman et al8 identified limitations with students’ 
and educators’ use of rubrics. Students may find it 
difficult to interpret educational expectations when 
definitions of criteria are unclear. Rubrics may introduce 
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grading subjectivity by educators and lack of reliability 
between different raters. Rubrics may lead to student 
conformity and a narrow student interpretation of con-
cepts and ideas.8 

Rubrics are often used to facilitate and evaluate stu-
dent’s discussion board postings for distance learning. 
Research that examines rubric rater-reliability when 
using discussion boards for distance learning in nursing is 
limited. Lunney and Sammarco7 have studied rubric use 
with discussion boards for distance learning in nursing. 
They analyzed correlation coefficients using Spearman 
ρ. Consistency of score assignments between 2 raters 
was found (r = 0.749 to 0.952) but interclass correlation 
coefficients (ICCs) were not evaluated. Interclass corre-
lation coefficient evaluates absolute agreement between 
raters and takes chance agreement into consideration.13 
Absolute agreement is important to student grading to 
improve evaluation consistently across raters and time.

Nursing research lacks studies that evaluate the 
use of rubrics that promote higher-order thinking and 
their impact in preparing nurse clinicians for profes-
sional practice.14 The ability to think at a higher level 

will improve student decision making and lead to better-
prepared clinicians.

• Higher-Order Thinking in Distance Learning. 
Research studies lack clear definitions for the term 
higher-order thinking.15 Common attributes have been 
identified. Based on these attributes, the authors define 
higher-order thinking as the ability to manipulate infor-
mation1,16 at the highest levels of Bloom’s taxonomy.2,15 
Analysis, synthesis, and evaluation comprise the upper 
levels of thinking.1,17-19 Higher-order thinking is neces-
sary to retrieve and manipulate foundational knowledge 
from memory for the purpose of finding answers to new, 
perplexing situations.16 

Studies are lacking that examine higher-order think-
ing by student registered nurse anesthetists (SRNAs) 
in distance learning. A recent meta-analysis examining 
distance learning in the health professions found only 
7 studies evaluating distance learning using discussion 
boards.20 None of these studies examined SRNAs’ higher-
order thinking in discussion boards. 

Early research studies in the face-to-face setting 
provide the foundation for evaluating students’ high-

Table 1.  Pecka Grading Rubrica

aLevels of thinking include (1) knowledge; (2) understanding and application; (3) analysis and evaluation; and 
(4) creation. Elements of the collaborative learning process include (1) critique of peer perspectives; (2) peer 
interaction; and (3) original parent post. Revisions made to the PGR are in italics. 

 3 Points 2 Points 1 Point 0 Points

Knowledge Incorporates past clinical  ------------- No discussion of Failed to post. 
 experience, past work   past clinical experience,  
 experience, or additional   work experience, or 
 reference into post.   additional references. 
 Additional reference must    
 introduce new information.  

Understanding Explains and/or applies ------------- Superficial explanation Failed to post. 
& Application specific details of the  or application of 
 assigned journal article.  assigned journal article.

Analysis & Analyzes and/or discriminates ------------- Superficial analysis and/or Failed to post. 
Evaluation implications of different  discrimination of anesthetic 
 anesthetic management  implications in relation to 
 options in relation to the   assigned journal article. 
 assigned journal article.

Creation Formulates own or modifies ------------- No formulation or Failed to post. 
 a peer’s BRIEF plan of care.  discussion of plan of 
 (General salient points of  care. 
 overall plan only please).

Critique of Meaningfully critiques peer ------------- Peer interaction Failed to interact 
Peer Perspectives experiences, discussions,  lacks analysis or with peers. 
 anesthetic management  critique of peer 
 options, or plan of care.  perspectives.

Peer Interaction Several meaningful peer Several peer Few peer Peer interaction 
 interactions by due date. interactions 1  interactions or 2 3 or more days  
  day late. days late. late.

Original Parent Post Original post by  Original post Original post Original post 3 or 
 due date. 1 day late. 2 days late. more days late.

Point Total
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er-order thinking in collaborative learning groups. 
Gokhale21 found that collaborative learning significantly 
(P < .001) improved analysis, synthesis, and evaluation 
of concepts compared with individual learning. Posttest 
scores were higher among students who completed tasks 
collaboratively.

Grading rubrics have improved student’s higher-order 
thinking using discussion boards in distance learning.15,22 
Eccarius15 developed a grading rubric using levels of 
thinking in Bloom’s revised taxonomy.2 Interrater reli-
ability was excellent (ICC = 0.94). Graduate education 
students’ discussion board postings were used to evaluate 
higher-order thinking over 2 consecutive years. Higher-
order thinking was divided into levels 0 to 6; higher 
values indicated higher levels of thinking. During year 
1, level 3 contained the largest percentage of posts; in 
year 2, higher percentages of levels 4 and 5 were seen as 
well as decreases in levels 0, 1, and 2. Eccarius15 did not 
provide a potential explanation for the differences found. 
The levels of thinking within the rubric may have facili-
tated the development of student’s higher-order thinking 
and an ability to think at a higher level over time. Or, it 
may be that student’s level of thinking changed because 
of a learned effect from use of the rubric. Student matu-
ration or content differences also may have changed the 
level of thinking. A small sample and narrow population 
limits the generalizability of the study. The study did not 
report exact percentages or a statistical analysis between 
levels of thinking.

Giacumo et al22 designed a grading rubric for use by 
undergraduate general education student instructors. 
The rubric evaluated the depth and breadth of contribu-
tion to understanding and the quality of writing. They 
used the revised Bloom’s taxonomy2 to code students’ 
discussion board postings for levels of thinking. They 
found that student learning improved significantly with 
discussion board prompts by instructors (P = .041), dis-
cussion board prompts combined with student’s use of a 
rubric (P = .001), and rubric use alone (P = .001).

Student’s higher-order thinking has been studied 
more extensively in the education literature using the 
Community of Inquiry (COI) model.23 The COI model 
uses 4 phases of inquiry to operationalize distance learn-
ing: (1) triggering (an initial question/event prompts 
a response), (2) exploration (students brainstorm and 
offer individual perspectives), (3) integration (students 
use the ideas generated in exploration and build a deeper 
meaning), and (4) resolution (students come to a con-
clusion or solution).24 Students’ higher-order thinking 
in discussion boards was inconsistent when using the 4 
phases of inquiry.1,4,25 McLoughlin and Mynard1 found 
that most thinking by undergraduate students occurred 
at the exploration (52.5%) and integration (34.3%) 
phases. They found little thinking in the resolution 
(5.4%) and triggering (3.4%) phases. A final category 

of social or other (4.4%) did not pertain to this article. 
Resolution and integration were defined as the higher 
levels of thinking in the study. 

Akyol and Garrison4 compared distance learning 
between fully online and blended learning courses in 
graduate general education students. Student achieve-
ment scores were virtually identical between groups. 
They used the 4 phases of inquiry to evaluate discussion 
board postings. Findings included the following: (1) 
resolution (4%-10%), (2) integration (43%-57%), (3) 
exploration (10%-30%), and (4) triggering (2%-15%). 
Researchers concluded that the resolution phase was 
achieved inconsistently because of course time con-
straints. Students ran out of time to put assigned projects 
into action.

Darabi et al25 also found inconsistent student higher-
order thinking. Undergraduate general education stu-
dents were divided into 4 groups using differing dis-
cussion board learning strategies: (1) structured, (2) 
scaffolded, (3) debate, and (4) role-play. Each strategy 
was evaluated using the 4 phases of inquiry. A χ2 test 
revealed statistically significant differences between the 
strategy used and the phase of thinking reached (P = 
.012). Statistically significant differences were noted in 
each phase for types of strategy used, including trigger-
ing (P = .05), exploration (P < .001), and integration (P 
< .001). No statistical difference was found in the resolu-
tion phase. 

• Collaborative Learning Process. The COI model 
provides the theoretical framework for evaluating and 
facilitating the collaborative learning process in distance 
learning.23 Core elements of the COI model include cog-
nitive presence, teacher presence, and social presence.23 
Cognitive presence is operationalized using 4 phases of 
inquiry (triggering, exploration, integration, and resolu-
tion).24 Cognitive presence is the creation of conceptual 
meaning using sustained group communication23 and is 
required for higher knowledge gain.26

The triggering phase sets the stage for the completion 
of a collaborative task. An issue or problem is introduced 
to the group that requires a solution. Throughout the col-
laborative learning process, students may introduce addi-
tional triggering events. The instructor’s role is to ensure 
that student discussion remains on task.24 Exploration is 
brainstorming or divergent thinking whereby members 
offer their individual perspectives to the group for con-
sideration.24 High-quality divergent thinking is necessary 
for the development of higher-order thinking. It is the 
idea-generating phase in which diverse individual ideas 
are shared.27 Integration is the convergence of individual 
ideas where group members synthesize and connect ideas 
for the purpose of creating a solution.24 Ideas are orga-
nized and discussed for relevance to find a solution to a 
problem. Weaker ideas are discarded and stronger ideas 
are manipulated.27 High-quality peer interaction is neces-
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sary to facilitate the integration phase. Resolution is the 
testing and defending of solutions. The phase requires 
clearly defined expectations and the introduction of a 
problem that requires a solution.24 

Collaborative learning has been an effective student 
learning strategy. However, studies have found progres-
sion to the highest levels of thinking to be inconsis-
tent and infrequent in distance learning. The PGR was 
designed to facilitate students’ higher-order thinking. 
Development of the PGR was guided by prior knowledge 
of rubrics, Bloom’s revised taxonomy, and the collabora-
tive learning process.

Materials and Methods
• Sample and Setting. The sample for reliability testing 
of this instrument-development pilot study included dis-
cussion board postings from 15 senior SRNAs enrolled 
in an Advanced Principles of Anesthesia hybrid (par-
tially online) course at a midwestern, private, accredited 
school of nurse anesthesia. The course included a 15% 
hybrid component divided into 4 peer discussion board 
assignments. This assignment included a 1-week peer 
discussion of an assigned journal article28 via asynchro-
nous discussion board using the PGR as a student scoring 
tool. Students ranged in age from 28 to 37 years; 60% 
were female and 40% were male. The sample for known-
groups validity testing included senior SRNAs (N = 7) 
and undergraduate nursing students (N = 13).

• Instrument. The PGR was designed by the first 
author (SLP) to facilitate and evaluate SRNAs’ higher-
order thinking when using discussion boards.  Bloom’s 
revised taxonomy,2 the COI model,23 and the collab-
orative learning process guided development of the PGR. 
Grading criteria (rows) consist of 2 main components: 
(1) Bloom’s levels of thinking2 and (2) cognitive pres-
ence.23 Levels of thinking are divided into higher-order1 
(analysis, evaluation, creation, and synthesis) and low-
er-order (knowledge, understanding, and application). 
Levels of thinking increase in complexity with progres-
sion through the taxonomy. The PGR compresses levels 
of thinking into 4 categories that reflect lower-order 
(rows 1 and 2 in Table 1) and higher-order thinking 
(rows 3 and  4 in Table 1).

Columns are divided into 4 point-discrimination 
levels (3, 2, 1, and 0). Points are assigned based on levels 
of achievement defined in each cell. The 4 levels of 
thinking do not include point options for the “2-points” 
column. The elimination of this level was designed to 
decrease the ambiguity between point values. At these 
levels, the achievement is scored on a dichotomy of 
met or not met. Scores are assigned using a Likert scale 
from 0 to 3. Higher scores indicate greater achievement, 
progression to higher levels of thinking, and cognitive 
presence.

Knowledge (row 1) is the first dimension of the PGR. 

Bloom’s taxonomy defines “remember” as retrieving 
knowledge from long-term memory.2 “Knowledge” was 
chosen as a label for row 1 to emphasize the importance of 
SRNAs’ experiential knowledge to learning. Experiential 
learning occurs as individuals reflect on previous expe-
riences and create meaning.29 Prior clinical and work 
experiences are a substantial source of foundational 
knowledge for the SRNA and may differ greatly among 
students. Sharing experiences provides a rich source of 
knowledge for learning. Student prior knowledge is one of 
the most important determinants of the quality of student 
contributions in distance learning.30 

Understanding and application2 (row 2), lower-order 
thinking levels,2 correspond to the second dimension of 
the PGR. Analysis and evaluation2 (row 3) correspond to 
the third dimension and are levels of higher-order think-
ing.1 Creation and synthesis (row 4), the upper levels of 
Bloom’s taxonomy,2 correspond to the fourth dimension 
and refer to synthesis and formulation of a plan of care 
based on the ability to understand, apply, analyze, and 
evaluate foundational knowledge.

The second grading component consists of the collab-
orative learning process and its impact on cognitive pres-
ence.23 Interaction frequency is important to the collab-
orative learning process and improves student outcomes 
in distance learning.31 Cognitive presence is necessary 
for higher knowledge gain in distance learning.26 The 
PGR facilitates interaction and cognitive presence using 
the dimensions of critique of peer perspectives (row 
5), peer interaction (row 6), and original parent post 
(row 7). Original parent post (row 7) evaluates student 
promptness for posting of original posts. The original 
post reflects beginning individual student perspectives 
of an assignment that are necessary for later group ma-
nipulation. Original parent post is the beginning idea 
generation or individual student perspective (divergent 
thinking).23,32 Individual ideas are generated and used 
for group manipulation.27 Timely posting is required for 
quality peer interaction.33

The frequency of peer interaction is rated in row 6. 
The rationale for this item is that timeliness of discussion 
impacts the quality of collaborative learning.33 The PGR 
deducts for late or superficial posts based on the number 
of days late. Late individual student posting (divergent 
thinking) is likely to decrease the number of students 
reading the posts. If students are not reading the posts, 
the chance for quality student interaction (convergent 
thinking) decreases. High-quality interaction among 
peers is necessary to share multiple perspectives and 
reach a group consensus. 

Critique of peer perspectives (row 5) evaluates the 
quality of peer interaction. Students are graded on the 
quality of their responses to peers’ postings. Interaction is 
important because it serves as the means to communicate 
students’ ideas26,32 and improve learning.31 Point total 
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(row 8) allows educators to calculate a total score that 
reflects all components of the rubric. 

• Procedures. Approval was obtained from the insti-
tutional review board. Student postings from a discus-
sion board assignment from the Fall 2012 semester were 
deidentified and recoded by assigning each student a 
random letter and recoding each student’s posting to that 
letter. Three experienced nurse anesthesia faculty served 
as raters for reliability analyses. Raters were given a copy 
of the assigned journal article,28 PGR scoring sheets, pro-
cedure information, and a copy of deidentified student 
discussion board postings. A 90-minute rater training 
session was conducted, which included a review of the 
study, an explanation of the PGR, and instructions for 
study procedures. Raters practiced scoring 2 student dis-
cussion board postings. First, raters individually scored 
1 student’s posts. Cells were identified with imperfect 
consensus among raters. Meanings of cell definitions 
were reiterated and discussed. The raters then scored a 
second student’s postings and compared the agreement 
of cell scores. 

As a result of rater training session, instrument modi-
fications were made to improve clarity of the rubric. 
Original cell definitions for understanding and appli-
cation and for analysis and evaluation were modified 
slightly to include “superficial description” into the 
1-point column.

Reliability testing occurred after completion of rater 
training. To assess interrater reliability, raters scored each 
student’s discussion board postings using the PGR scoring 
sheets. After determining a point value for each row, 
points were summed for a point total. This procedure was 
carried out for each student’s postings. Intrarater reliabil-
ity was evaluated next. Two weeks after the initial scoring, 
each rater rescored the same students’ postings using the 
same procedures and new scoring sheets (PGR) without 
referring to the original scores. 

The instrument development process largely deter-
mines content validity by adequately defining the domain 
of interest.34 Content validity was evaluated using 5 
graduate nursing experts and producing a content va-
lidity index (CVI). Experts were asked to rate each 
item on a 4-point Likert scale. Items were evaluated 
based on (1) relevance of item, (2) simplicity of use, 
(3) clarity of language, and (4) ambiguity of terms.35 
Items rated included the following: (1) knowledge, (2) 
understanding and application, (3) analysis and evalu-
ation, (4) creation and synthesis, (5) critique of peer 
perspectives, (6) peer interaction, and (7) original parent 
post. Known-groups validity was evaluated by compar-
ing levels of thinking scores between senior SRNAs and 
undergraduate nursing students. Known-groups validity 
is established by comparing differences between groups 
that are known to differ on some quality. The authors 
chose graduate and undergraduate students for this 

portion of the study because of the expected differences 
in higher-order thinking between groups. Students read 
an assigned journal article36 chosen by the first author 
and participated in a discussion board assignment using 
the PGR as a guide. An undergraduate nursing instructor 
reviewed the article for student appropriateness. A panel 
of 3 experts graded assignments. Scores between groups 
were compared for statistical significance.

• Data Analysis. Data were analyzed using PASW 
Statistics GradPack 18 (SPSS Inc). Interrater and intrarat-
er reliability was evaluated using ICCs and were calculat-
ed using absolute agreement and a 2-way random model. 
The variable of interest was points total. Individual items 
on the PGR were analyzed to identify items requiring 
revision.

The CVI was calculated manually for each item by 
counting the number of experts rating the item as 3 or 4 
and dividing that number by the total number of experts. 
Known-groups validity was evaluated using a Mann-
Whitney U nonparametric t test.

Results
• Reliability. Interrater and intrarater reliability for total 
points were examined using ICCs (Table 2). Interrater 
(ICC = 0.939, P < .001) and intrarater (ICC = 0.902 to 
0.994, P < .001) reliability were excellent. Interrater reli-
abilities for the lower levels of thinking were lower. Rater 
2 had an ICC of −0.235 (P = .644) for knowledge while 
the remaining 2 raters were high with ICCs of 1.0 and 
0.788 (P = .003). This was consistent for understanding 
and application where rater 3 was 0.315 (not significant), 
while raters 1 (ICC = 1.0) and 2 (ICC = 0.854, P = .001) 
were high. Interrater reliabilities for the upper levels of 
thinking were high. The ICC for analysis and evaluation 
was 0.664 (P < .001). The ICC for creation and synthesis 
was 0.739 (P < .001). Intrarater reliabilities for analysis 
and evaluation included ICCs of 1.0, 0.650 (P = .035), 
and 0.641(P = .033). Intrarater reliabilities for creation 
and synthesis included ICCs of 0.920 (P < .001), 0.788 
(P = .003), and 0.417 (P = .139). Interrater reliability for 
critique of peer perspectives (ICC = 0.975, P < .001), peer 
interaction (ICC = 0.990, P < .001), and original parent 
post (ICC = 1.0) were high. Intrarater reliability scores 
ranged from 0.911 to 1.0 across the 3 categories.

• Validity. The CVI ranged from 0.8 to 1.0 on all 
items. The CVI was 1.0 for all items for relevance of item 
and simplicity of use. The CVI for clarity of language 
was 1.0 for all items except understanding and applica-
tion (CVI = 0.8) and critique of peer perspectives (CVI = 
0.8). The CVI for ambiguity of terms was 1.0 for analysis 
and evaluation and original parent post. The CVI for am-
biguity of terms was 0.8 for: knowledge, understanding 
and application, creation and synthesis, critique of peer 
perspectives, and peer interaction. Known-groups valid-
ity (comparing senior SRNAs and undergraduate nursing 
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students) using the Mann-Whitey U nonparametric t 
test was statistically significant for all levels of thinking 
including total score (P < .001), knowledge (P < .001), 
understanding and application (P = .001), analysis and 
evaluation (P < .001), creation (P = .012), lower-order 
thinking (P = .001), and higher-order thinking (P = .001). 
Table 2 summarizes psychometric findings including re-
liability, content, and construct validity.

Discussion 
The PGR was developed using the domains of Bloom’s 
higher-order thinking2 and the collaborative learning 
process.23,32 Rater training for reliability analyses iden-
tified items that required minor changes to the rubric. 
Psychometric properties of the PGR, including interrater 
and intrarater reliability of the total points, were excel-
lent. However, data analyses identified that minor item 
revisions were warranted for the lower-order thinking 
levels of knowledge and understanding and application. 
In exploring reasons for the lowest ICC, the authors 
realized that the definition for knowledge (row 1) in 
the 3-points cell was inadequate. Rater 2 noted during 
data collection that 2 students’ postings introduced a 
reference that merely agreed with the assigned journal 
article. The purpose of introducing an additional refer-
ence is to incorporate new ideas and information into 
the discussion. This led to revision of the cell wording 
by adding the phrase Additional reference must introduce 
new information. 

The row with the lowest interrater and intrarater reli-
ability was understanding and application. The inconsis-
tency between raters indicated an item that is unclear and 
ambiguous. Two of the 3 raters demonstrated good intra-
rater reliabilities, indicating consistent interpretations for 
the definition in the understanding and application cell. 
The rater with the lowest intrarater reliability was unclear 

about the definition, which became more evident over 
time. In response to ICC results for the understanding 
and application row, the wording for the 3-points column 
was revised. The prior wording of the 3-points cell in-
cluded Describes or discusses an aspect of the assigned 
journal article. The cell was revised to state Discusses or 
applies specific details of the assigned journal article.

Results for the CVI identified items on the PGR in 
need of minor changes. For improved clarity of language 
and improved consistency with the revised Bloom’s tax-
onomy,2 the term discuss was changed to explains. The 
term meaningful was added to the critique of peer per-
spectives and peer interaction items. Based on reviewer 
comments, the term synthesis was dropped from the cre-
ation and synthesis heading. The term synthesis appears 
in the original Bloom’s taxonomy. This was dropped to 
improve consistency with the revised Bloom’s taxonomy.2

Development of the PGR is similar to other strategies3 
in that it promotes active learning in a distance learning 
context. The innovative feature of the PGR is that it adds 
the direct integration of higher-order thinking2 into the 
collaborative learning process.23 Prior studies have found 
progression to the highest levels of thinking inconsis-
tent and infrequent.1,4,24,25 The PGR has the potential 
to improve progression to the highest levels of thinking 
more frequently and consistently. 

Results of this study align with prior studies that found 
consistency between raters.7,17 Dunfee et al17 found ac-
ceptable agreement between raters scoring student post-
ings for higher-order thinking. However, this study did 
not incorporate a grading rubric with clearly defined 
expectations for students and instructors. Lunney and 
Summarco7 also found consistency in rater scoring using 
correlations. What this study adds is the evaluation of 
absolute agreements using ICCs and a focus on the fa-
cilitation of higher-order thinking. Absolute agreement 

Table 2.  Psychometric Properties (Reliability, Content Validity, and Construct Validity)

 Interrater Content validity Known-groups 
 reliability index (CVI) validity

 Interclass   Relevance of 
 correlation   terms and Clarity Ambiguity Mann- 
 coefficient  P simplicity of of Whitney P 
 (ICC) value of use language terms U value

Knowledge 0.533 .019 1.0 1.0 0.8 3.5  < .001

Understanding 0.364 .061 1.0 0.8 0.8 5.5 .001 
and application

Analysis and evaluation 0.664 < .001 1.0 1.0 1.0 2.0 < .001

Creation and synthesis 0.739 < .001 1.0 1.0 0.8 15 .012

Critique of peer 0.975 < .001 1.0 0.8 0.8 Not evaluated  
perspectives 

Peer interaction 0.990 < .001 1.0 1.0 0.8 Not evaluated 

Original parent post 1.0  1.0 1.0 1.0 Not evaluated 

Point total 0.939 < .001 1.0 1.0  0.5 < .001
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of scores indicates that grades given to students are fair 
and consistent between raters and across time and may 
indicate a greater level of grading objectivity of student 
assignments.

Prior authors have identified that rubrics may in-
troduce a component of grading subjectivity to student 
assessment.8 Results of this study indicate that by incor-
porating clearly defined cells using the revised Bloom’s 
taxonomy,2 objectivity in grading may be improved, 
making it possible for multiple graders to decrease the 
instructor burden for large class sizes. 

The ICC results of our study agree with those of 
Eccarius.15 What this study adds is the integration of the 
collaborative learning process23 into student assessment. 
Development of the PGR is a step toward examining 
relationships between higher-order thinking and the 
collaborative learning process on discussion boards. The 
next step is to test the rubric’s effect on students’ levels of 
thinking using discussion boards. 

Study limitations include the small, single-institu-
tion, convenience sample. Preliminary findings reveal 
excellent interrater and intrarater reliabilities for the 
PGR. However, generalizations of results are premature. 
Recommendations for future research include testing the 
rubric using a larger, more diverse sample of nurse an-
esthesia faculty and students from multiple institutions.

A potential threat to internal validity includes the 
possibility that raters may have remembered exact post-
ings and scored students identically based on recall of 
previous scores. In addition, the subject postings were 
not shuffled between ratings. Pages of postings must 
remain in the same order so that student discussions are 
not taken out of context. To control for this, a 2-week 
timeframe was created between scoring of student post-
ings. Rater bias may be an issue. The author was the in-
structor for the course, the second rater was the program 
director, and the third rater was chosen from another 
program; however, raters were evaluating deidentified 
postings. Finally, the assignment was mandatory for 
graduate students and voluntary for undergraduate stu-
dents. Although this known-groups validity test between 
graduate and undergraduate students is limited, it does 
provide some beginning evidence of validity, and it 
would be important to obtain additional validity evidence 
in the future. A future study should include a mandatory 
assignment for undergraduate students.

Main findings of this study support fair and consistent 
grading of students by multiple trained raters over time 
when using the PGR. This may aid in taking the grading 
burden off a single educator when class size is large. 
Findings also support continued testing of the PGR as 
a distance learning tool to facilitate higher-order think-
ing in discussion boards for SRNAs. Improving students’ 
higher-order thinking may ultimately lead to better deci-
sion making by clinicians.

REFERENCES
 1. McLoughlin D, Mynard J. An analysis of higher order thinking in 

online discussions. Innovations Educ Teaching Int. 2009;46(2):147-160.

 2. Krathwohl DR. A revision of Bloom’s taxonomy: an overview. Theory 
Pract. 2002;41(4):212-218.

 3. Rowles CJ, Russo BL. Strategies to promote critical thinking and 
active learning. In: Billings DM, Halstead JA, eds. Teaching in Nurs-
ing: A Guide for Faculty. 3rd ed. Philadelphia, PA: Saunders Elsevier; 
2009:238-261.

 4. Akyol Z, Garrison DR. Understanding cognitive presence in an online 
and blended community of inquiry: assessing outcomes and processes 
for deep approaches to learning. Br J Educ Technol. 2011;42(2):233-250.

 5. O’Donnell JA, Oakley M, Haney S, O’Neill PN, Taylor D. Rubrics 101: 
a primer for rubric development in dental education. J Dent Educ. 
2011;75(9):1163-1175.

 6. Chickering AW, Ehrmann SC. Implementing the seven principles: 
technology as lever. AAHE Bull. October 1996. Updated 2013. http://
www.aahea.org/aahea/articles/sevenprinciples.htm. Accessed August 
17, 2014.

 7. Lunney M, Sammarco A. Scoring rubric for grading students’ partici-
pation in online discussions. Comput Inform Nurs. 2009;27(1):26-33.

 8. Shipman D, Roa M, Hooten J, Wang ZJ. Using the analytic rubric as 
an evaluation tool in nursing education: the positive and the negative. 
Nurse Educ Today. 2012;32(3):246-249.

 9. Reddy YM, Andrade H. A review of rubric use in higher education. 
Assess Eval Higher Educ. 2010;35(4):435-448.

 10. Boateng BA, Bass LD, Blaszak RT, Farrar HC. The development of a 
competency-based assessment rubric to measure resident milestones. 
J Grad Med Educ. 2009;1(1):45-48.

11. Rochford L, Borchert PS. Assessing higher level learning: developing 
rubrics for case analysis. J Educ Business. 2011;86(5):258-265.

12. Isaacson JJ, Stacy AS. Rubrics for clinical evaluation: objectifying the 
subjective experience. Nurse Educ Pract. 2009;9(2):134-140.

13. DeVellis RF. Scale Development: Theory and Applications. Vol 26. Thou-
sand Oaks, CA: Sage Publications; 2011.

14. Lasater K. Clinical judgment: the last frontier for evaluation. Nurse 
Educ Pract. 2011;11(2):86-92.

15. Eccarius M. Rubric development to assess student learning through asyn-
chronous discussion board. Q Rev Distance Educ. 2011;12(4):265-268.

16. Lewis A, Smith D. Defining higher order thinking. Theory Pract. 
1993;32(3):131-137.

17. Dunfee H, Rindflesch A, Driscoll M, Hollman J, Plack MM. Assess-
ing reflection and higher-order thinking in the clinical setting using 
electronic discussion threads. J Phys Ther Educ. 2008;22(2):60-67.

18. Hopson MH, Simms RL, Knezek GA. Using a technology-enriched 
environment to improve higher-order thinking skills. J Res Technol 
Educ. 2002;34(2):109-119.

19. Edwards MC. Cognitive learning, student achievement, and instruc-
tional approach in secondary agricultural education: a review of 
literature with implications for future research. J Vocational Educ Res. 
2004;29(3):225-244.

20. Cook DA, Levinson AJ, Garside S, Dupras DM, Erwin PJ, Montori 
VM. Instructional design variations in internet-based learning for 
health professions education: a systematic review and meta-analysis. 
Acad Med. 2010;85(5):909-922.

21. Gokhale AA. Collaborative learning enhances critical thinking. J Tech-
nol Educ. 1995;7(1);22-30.

22. Giacumo LA, Savenye W, Smith N. Facilitation prompts and rubrics on 
higher-order thinking skill performance found in undergraduate asyn-
chronous discussion boards. Br J Educ Technol. 2013;44(5):774-794.

23. Garrison DR, Anderson T, Archer W. Critical inquiry in a text-based 
environment: computer conferencing in higher education. Internet 
Higher Educ. 1999;2(2):87-105.

24. Garrison DR, Anderson T, Archer W. Critical thinking, cognitive 
presence, and computer conferencing in distance education. Am J 
Distance Educ. 2001;15(1):7-23.

25. Darabi AA, Arrastia MC, Nelson DW, Cornille T, Liang X. Cognitive 
presence in asynchronous online learning: a comparison of four dis-



456 AANA Journal  December 2014  Vol. 82, No. 6 www.aana.com/aanajournalonline

cussion strategies. J Comput Assist Learn. 2011;27(3):216-227.

26. Garrison DR. E-learning in the 21st Century: A Framework for Research 
and Practice. London, UK: Routledge; 2011.

27. Harasim L. Learning Theory and Online Technologies. London, UK: 
Routledge; 2011.

28. Wiehe M, Arndt K. Cystic fibrosis: a systems review. AANA J. 
2010;78(3):246-251.

29. Fowler J. Experiential learning and its facilitation. Nurse Educ Today. 
2008;28(4):427-433.

30. Resta P, Laferrière T. Technology in support of collaborative learning. 
Educ Psychol Rev. 2007;19(1):65-83.

31. Abrami PC, Bernard RM, Bures EM, Borokhovski E, Tamim RM. Inter-
action in distance education and online learning: using evidence and 
theory to improve practice. J Comput Higher Educ. 2011;23(2):82-103.

32. Jorczak RL. An information processing perspective on divergence and 
convergence in collaborative learning. Int J ComputSupported Collab 
Learning. 2011;6(2):207-221.

33. Jeong A, Frazier S. How day of posting affects level of critical dis-
course in asynchronous discussions and computer-supported collab-
orative argumentation. Br J Educ Technol. 2008;39(5):875-887.

34. Waltz C, Strickland OL, Lenz E. Measurement in Nursing and Health 
Research. 4th ed. New York, NY: Springer Publishing Co; 2010.

35. Yaghmale F. Content validity and its estimation. J Med Educ. 2009; 
3(1):25-27.

36. Oakley I, Reece LP. Anesthetic implications for the patient with osteo-
genesis imperfecta. AANA J. 2010;78(1):47-53.

AUTHORS
Shannon Pecka, CRNA, PhD, is an assistant professor at Bryan College of 
Health Sciences School of Anesthesia, Lincoln, Nebraska. At the time the 
article was submitted she was a PhD student at the University of Nebraska 
Medical Center, Omaha, Nebraska. Email: Shannon.pecka@bryanhealth.org.

Kendra Schmid, PhD, is associate professor, Department of Biosta-
tistics, University of Nebraska Medical Center College of Public Health, 
Omaha, Nebraska. Email: kkschmid@unmc.edu.

Bunny Pozehl, PhD, APRN-NP, FAHA, FAAN, is a professor at Uni-
versity of Nebraska Medical Center College of Nursing, Lincoln, Nebraska. 
Email: bpozehl@unmc.edu.

ACKNOWLEDGMENTS
The authors would like to acknowledge Ann M. Berger, PhD, APRN-CNS, 
AOCNS, FAAN, for her research guidance and contributions to this manu-
script. We would also like to express our appreciation to all the individuals 
who served as raters in establishing reliability and validity.




