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ABSTRACT: A 2011 report by the Department of Education states that
understanding how teachers use results from formative assessments to guide their
practice is necessary to improve instruction. Chemistry teachers have goals for
items in their formative assessments, but the degree of alignment between what is
assessed by these items and the teachers' goals has not previously been
investigated. This understanding of teachers’ goal-setting will identify strengths
and limitations in their formative assessment processes. In this qualitative project,
we have characterized this alignment of assessment items with learning objectives
with data collected from 19 high school chemistry teachers from 10 states. These
teachers participated in semi-structured interviews describing their goals and use
of a teacher-developed formative assessment they had administered to their
classes. The teachers provided 41 items which were analyzed for this study. To
evaluate the content knowledge and skills required for successful completion of
each item, the items were evaluated by one researcher by listing statements and equations required to demonstrate an
understanding and solve each individual problem. A different member of the team who conducted the interviews listed the
assessment goals as stated by the teachers for each item to characterize the degree teacher’s goals are emulated by their items.
The author team evaluated the alignment of teachers’ assessment goals to what is assessable by items. The results discussed show
that teachers who address conceptual chemical phenomena in their goals, in line with the NGSS standards of using concepts to
assess student understanding, are more likely to have a goal that is assessable by their assessment items than those who do not
assess concepts. From findings and prior literature, we recommend that teachers use conceptual goals in conjunction with
problem solving goals to assess student understanding, particularly with items that require computation.

KEYWORDS: High School/Introductory Chemistry, Chemical Education Research, Testing/Assessment, Stoichiometry,
Thermodynamics, Gases
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■ INTRODUCTION

Formative assessments are of paramount importance to gauge
learning in many chemistry classrooms. Formative assessment is
defined more by what one does with the results versus a specific
form of assessment.1 In particular, formative assessments are
primarily used to provide feedback to both teachers and
learners.2 Summative assessments are primarily aimed toward
evaluation of students’ learning, making them an assessment of
learning as opposed to for learning.1 Evaluating the alignment
of assessment items with teacher goals provides useful
measurements for teachers to determine students’ under-
standing of concepts,2−5 particularly chemical phenomena.
Without this alignment, inferences that teachers make from
formative assessment data cannot inform their teaching in a
valid manner.6,7

As an example, if a teacher determines that students do not
have accurate mental particulate models of gas behavior
(aligned with the kinetic molecular theory) by evaluating
correctness of a quantitative Charles’ Law exercise, this teacher
would be basing his/her conclusions on evidence (student

responses to the exercise) that is not aligned with the learning
goal. Furthermore, misaligned assessments lead to false
positives (e.g., “students understand stoichiometry” when
they do not) and false negatives (e.g., “students don’t
understand relationships among gas law variables” when they
do) that have a detrimental effect on teaching and learning
chemistry.
The need for conceptual understanding of chemistry has

been recognized by the Next Generation Science Standards,
NGSS,8 which stresses the importance that students “...develop
their understanding of the four core ideas in the physical
sciences. These ideas include the most fundamental concepts
from chemistry and physics....”8 Without a complete under-
standing of material, superficial understandings are sometimes
evaluated using formative assessments and demonstrate that
students have a level of understanding much higher than they
actually do.9 In alignment with the NGSS, conceptual
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understanding is different than problem solving, which may be
as simple as replacing a variable with a number.
Over the past years, instructional sensitivity has been

highlighted as an integral criterion in determining the extent
of alignment of assessments with their intended content
goals.10 Instructional sensitivity examines the degree to which
student performance and quality of instruction align.11 When
teachers use items that are sensitive to their instruction, they
can draw more valid conclusions about their instruction based
on student performance data from the items.10 To date, no one
method for evaluating instructional sensitivity has emerged as a
best practice, but several authors provide broad guidelines for
appropriate methods.12−14 Work on instructional sensitivity
highlights the importance of evaluating the extent to which
assessments and assessment items are able to inform
instruction.
The alignment of assessment items and assessment purpose

is one consideration in an existing assessment process known as
data-driven inquiry (DDI).6,15−18 DDI is a process defined by
four steps (italicized): Def ining a goal for assessments, collecting
evidence from students, analyzing data to make conclusions about
teaching and learning, and finally taking pedagogical actions that
address or support the conclusions made. The ways in which
these steps are carried out are described in detail in a literature
review.19 Additionally, Harshman and Yezierski argue the DDI
literature does not consider disciplinary content. Coffey et al.8

make a similar claim in previous formative assessment research,
including the aspect of aligning learning objectives with
assessments has “focus[ed] attention to strategies and
techniques...generally presumed traditional notions of discipli-
nary content as a body of information...with an emphasis on
terminology....”19 Without full consideration to the rich
disciplinary content of chemistry, it is not always possible to
align assessments with the learning objectives.
Of notable exception to this lack of disciplinary substance, a

study by Tomanek, Talanquer, and Novodvorsky researched
the factors involved when secondary science teachers chose
formative assessment tasks.20 In this study, in-service and
preservice teachers were given three probes, each of which
asked them to choose from a variety of assessment tasks and
why they chose as they did. Interestingly, they found that both
types of teachers used the factor “provides evidence of
understanding/misunderstanding (makes knowledge/under-
standing/thinking visible)” infrequently in the selection of a
task in all three probes. Similarly, the factor that specifically
focused on alignment between the task, curriculum, teaching,
and learning objectives was only observed in one of the three
probes, indicating that alignment of these features was not
readily observed. While the study by Tomanek et al.20 provides
evidence that secondary science teachers do not always
consider alignment using prompts that were largely biology-
focused, the degree to which chemistry teachers focus on
alignment is still unaddressed.
We propose to focus on teachers as the unit of analysis (as

opposed to students) as we investigate the effect of alignment
of assessment items on teachers’ analyses of assessment data. In
both cases of assessment types (formative and summative),
teachers collect data that can be used to make data-driven
conclusions and decisions. As such, our study is of relevance to
both forms of assessment, although we place a heavy emphasis
on the formative type, as it is more important to analyze data
directly from classrooms and not restrict the tools to one type
of assessment. The research question that guided this study

was: To what level are the assessments of high school chemistry
teachers instructionally sensitive (aligned with their learning
goals)? We believe that this assessment process and
considerations discussed will be of high interest and value to
chemistry educators who wish to draw valid conclusions about
student learning and instruction based on everyday assessment
results.

■ THEORETICAL FRAMEWORK
The theoretical and methodological framework that guided this
study is the four-step process of DDI and assessment theories
therein.21 This study began after collecting data for a larger
qualitative study by Harshman and Yezierski,19 which was based
on a DDI framework.

■ METHODS
This qualitative study incorporated multiple levels of data
collection including interviews, generating summaries, and
determining content and skills that individual items assessed.
Each of these steps, listed as subheadings, are described in
detail below. First, interviews were conducted and transcribed
verbatim. Second, summaries of these transcripts were
produced as a means to reduce the data into a more
manageable form. Lastly, propositions (statements) of requisite
knowledge were generated for items that teachers provided for
the interviews. These three documents made up the data
corpus used in our analysis.

Interviews

The second author conducted interviews with 19 high school
chemistry teachers regarding their formative assessment
practice as described by a previous qualitative study.19 This
larger study and the one described here were both approved by
the local IRB and compliant with all regulations. The locations,
years of experience, and Science Teachers Efficacy and Beliefs
Instrument22 scores for the teachers involved can be found in
the Supporting Information. The schools from which teachers
were invited were drawn from a random selection stratified by
scores on the science portion of the National Assessment of
Educational Progress standardized exams. Each teacher
participated in an interview lasting approximately 1 h. In
Phase I of the interviews, teachers were asked for their general
views on assessment, such as providing a definition and how
they use assessment in their chemistry classes to evaluate
student learning and their own teaching. In Phase II, teachers
analyzed their own classroom assessments (defined as a
homework, lab, classroom activity, or quiz) which had to be
something that the teacher had already given to the class,
collected from the students, and evaluated in whatever way they
deemed fit. Questions asked by the second author aligned with
the process of DDI, such as what the goal of the assessment
was, if the students had met the goal, why the teacher believes
they had or had not met the goal, and what action they would
take as a result.
Finally, the second author chose 2−4 individual items from

the provided assessment and inquired about those questions
specifically in Phase III. For each individual question chosen,
teachers were asked about their goals, conclusions, evidence,
and actions, similar to Phase II. In addition, teachers were asked
specific questions about the chemistry content embedded in
each assessment item (e.g., “Why did you choose a 3:1 molar
ratio in this stoichiometry problem?”). After all interviews were
transcribed verbatim, a total of 41 individual assessment items
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from the 19 teachers were gathered for analysis. The complete
interview protocol and an example assessment are provided in
the Supporting Information.

Summaries

For each of the teacher-generated assessment items that
teachers were asked about specifically in the interviews, a
detailed summary of the corresponding teacher’s goals,
evidence, conclusions, and actions was created from their
responses. Great care was taken to ensure that the words used
in the summaries were the same words used by the teachers,
minimizing misinterpretations due to different connotations of
words. In general, goals were summarized first by looking at the
responses after the interview question, “What is/are your
goal(s) for the item?” as well as other places in the transcript
about that particular item. The same occurred for conclusions,
evidence, and actions by looking at responses to their respective
questions in the interview. Once the second author generated
this summary for all of the teachers’ items, approximately 5% of
the items were summarized by the corresponding author.
Comparison of these items yielded minimal and often
grammatical differences. The first author then reviewed all
other items a second time, adjusting mostly for how much
information to provide based on the comparison of the two
authors’ work. See the Supporting Information for an example
transcript, assessment item, and its corresponding summary.

Propositions of Requisite Knowledge

The first author answered/responded to the chemistry content
of each of the 41 items that were obtained from the interviews.
This was done to gain an understanding of what was required
for a student to (a) understand, and/or (b) solve the item. In
many cases, these two sets of requirements were different. As a
result, two lists of propositions (statements) were generated for
each of the 41 items: One set of propositions described what is
required to simply solve the item correctly (“propositions for
solving”) and one set described what is required to understand the
concepts behind the item (“propositions for understanding”). See
Figure 1 for examples of the two types of propositions that
were generated for each item.
The propositions for understanding described the chemical

theories and principles required to gain a full understanding of
the phenomenon, while the propositions for solving did not
involve any more detail than what was absolutely necessary to
respond to the item correctly.
These propositions and equations were compiled and sent to

the second and third authors for content validation.
Propositions were negotiated until all authors agreed that the
propositions listed represented the appropriate knowledge
requirements for each teacher-generated assessment item. The
first author (who was not previously familiar with the
interviews) was responsible for the original development of
the propositions so that the other authors would not skew the
propositions of the items by knowing what the teachers’ goals
were, as they were familiar with the previous interviews
conducted. Propositions for all items can be found in the
Supporting Information.

Comparisons

Using the propositions and summaries, we were able to
determine the alignment of teachers’ goals and conclusions
(data in the summaries) with what was assessed by the items
(propositions). For each of the 41 items, we compared the
summaries (capturing teachers’ descriptions viewed through a

DDI lens) to the propositions with the aim of generating
descriptors that effectively characterized the features of the data
corpus. These descriptors were revised and tested as we applied
them to more and more items. Through multiple iterations and
discussion among the research team, categories became a list of
codes that we systematically applied to each item. Originally,
the authors set out to determine if the propositions that the
first author created aligned or did not align with the teachers’
ideas. However, reducing this to a dichotomy severely limited
our understanding of data and the conclusions we could make.
Alternatively, we present the features that we examined in
Table 1, which represent our coding scheme.
Some codes originated as themes from the interviews

collected, others arose out of the propositions that were
created, and some were generated to apply to all items with the
aim of capturing broader themes that could emerge. Each item
was coded according to the binary outcome in Table 1. An
example of this process is given in Figure 2, which shows the
outcome based on the summary displayed in Figure 1.

■ RESULTS AND DISCUSSION
The initial data retrieval resulted in summarizing the frequency
of the codes used on all 41 assessment items. A frequency table
of all items coded can be found in Table 2.
This table demonstrates several key properties of the data set.

First, more than double the items presented multiple goals as
did a single goal. Second, the number of items that did not align
conceptual propositions outweighs those that did. This would
suggest that, in general, our sample of teachers have many
learning goals that often do not align with conceptual
underpinnings of chemical phenomena. Furthermore, only

Figure 1. Example item provided by a teacher and the corresponding
propositions of understanding and solving.
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half of the items were aligned with the propositions for
understanding, and 11 goals for the items were not assessable.
This further suggests that, aside from not aligning conceptually,
teachers did not necessarily account for all content consid-

erations and/or included features not validly assessable by the
item, both of which are discussed further below.
In addition to the findings from examining overall

frequencies of codes, we also found several themes that address
our research question, particularly how holding single or
multiple goals affected the assessment, the ambiguity of goals
related to assessability, what goals were associated with
algorithmic items, the importance of conceptual understanding
in goal-setting, and the implications of setting nonassessable
goals.

Single versus Multiple Goals

While having multiple goals for a question does not intrinsically
mark the question as being “bad,” multiple goals can lead to
disparities in teachers’ abilities to interpret information.
Teachers that ask questions with multiple goals need to ensure
the question addresses each individual goal. Of all items that
were analyzed, 28 were identified as having multiple goals; out
of these 28, 15 were identified to have ambiguous goals with
nine of those being classified as not assessable. This result is
further highlighted by the fact that, in the entire study, only 11
goals were not assessable, indicating that the vast majority of
nonassessable goals were present with teachers who set many
goals for an item. Teachers who address multiple goals from a
question, therefore, exhibited a proclivity to assess non-
assessable goals.

Ambiguity of Goals versus Assessability

Since ambiguous goals by nature deter teachers from making
specific conclusions based on assessment results, we inves-
tigated relationships between those goals coded as ambiguous
and those coded as nonassessable. We hypothesized that goals
that were nonassessable would be as such because of their lack of
specificity, as this was found with this sample of teachers19 and
suggested in other research.6 Our study found that an
ambiguous goal stated by a teacher does not necessarily lead

Table 1. Coding Criteria for Comparisons

Code Description

Single vs Mul-
tiple Con-
cepts As-
sessed

This was the determination of whether or not an individual item assessed multiple concepts/skills or just one. This consideration arose as a theme from the
interviews conducted. The following criteria were used to determine if an item assessed multiple concepts: If multiple equations and/or unit conversions were
required to get the correct answer (and if they were not the target of the item), if the goal(s) for the item could not be described by one “idea”, or if teachers
used the word “solve”, we assumed the teacher was seeking to determine multiple concepts or skills in the item (unless the teacher has elaborated on what
solving the problem entails). As an example, a stoichiometry problem that requires students to write/balance an equation assesses that as well as mole-to-mole
ratios (multiple concepts) whereas giving information in moles of reactant, providing a balanced equation, and asking to convert to moles of product just
assesses mole-to-mole ratios (single concept). Those that do meet the above criteria were categorized as assessing a single concept. Outcome: Single or Multiple.

Specific vs
Ambiguous
Goals

This was the determination of whether or not a teacher’s goal for a specific item was specific or ambiguous, and was a reoccurring theme that came from the
interviews conducted. To be labeled a specific goal, teachers must propose a mechanism to solve or answer the question by identifying each single concept/
skill needed. An ambiguous goal would provide no mechanism for how to solve or answer the item and was often indicated by words such as “understand”,
“know”, or “recognize” being used in the goal. Outcome: Specif ic or Ambiguous.

Goals Aligned
with Con-
ceptual
Proposition

This was the determination of whether or not a teacher’s goals were aligned with the propositions for understanding. This code came from the propositions
created. To be coded as being aligned with the proposition for understanding, teachers had to express the same idea, not necessarily in the same words, that
represent the chemical phenomena in the propositions. Outcome: Aligned or Not Aligned.

Goals Aligned
with Prob-
lem Solving
Propositions

This was the determination of whether or not the teacher’s goals aligned with the propositions for solving. Creation of the propositions generated this code.
Similar to the previous code, its focus was more on the essence of the teacher’s ideas as opposed to the exact wording used. Outcome: Aligned or Not Aligned.

Algorithmic In order to determine if an item involved “plugging and chugging”, a colloquial term used to describe the process where students follow a mathematical
algorithm to arrive at a solution (sometimes with little thought given to the concepts behind the algorithm), we used the following criteria: If the item called
for use of an equation, numbers and units were present in the item, and/or the item was solvable without chemical knowledge, then the item itself was coded
as algorithmic. Outcome: Yes or No.

Algorithmic
Recognition

This was coded when a teacher identified, either directly or indirectly, that an item was an algorithmic exercise. Often this was determined by the teachers’
reliance on the words “calculate”, “determine amount”, “how much”, or “solve” in describing their goals. Additionally, if the teacher made it appear as though
the students could successfully respond to the item without chemical knowledge, they were coded as recognizing an algorithmic exercise. Outcome: Yes or No.

Assessable
Goals

This determined whether or not the goals listed by the teacher were assessable by the item in a valid manner. The criteria for whether or not an item could
assess a teacher’s goal was largely context-oriented and is exemplified in Figure 2. This term arose out of the comparisons from the propositions and the
teacher’s goals. Outcome: Assessable and Not Assessable.

Figure 2. An example of the coding process from the summaries of
teachers, as compared to the data of the items.

Table 2. Number of Items Coded under Each Criterion

Code Outcome Frequency

Goals Single 13
Multiple 28

Goal Specificity Specif ic 23
Ambiguous 18

Conceptual Propositions Aligned 15
Not Aligned 26

Solving Propositions Aligned 20
Not Aligned 21

Algorithmic Yes 5
No 36

Identified as Algorithmic Yes 5
No 36

Assessability Assessable 30
Not Assessable 11
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to a nonassessable item. In our study, out of the 11
nonassessable goals, 5 had specif ic goals.
The teacher in Figure 3 set the ambiguous goal of “reviewing

atomic structure” (we presume she meant molecular structure)

and the specif ic goal of seeing who did the homework and who
did not. These goals do not address the specific concept
(energy as a state function) or skill (using bond dissociation
energies in proper molar ratios to calculate enthalpy of
formation) that students must use to solve the item. Seeing
which students are doing their homework relies on the
assumption that students who perform well on one assignment
did so because they have been keeping up with the homework,
which while possibly correlated, is not validly determined by
examining student scores. The incorporation of these
considerations is required for teachers to validly draw
inferences about their students’ learning, as is outlined in
DDI23 and instructional sensitivity.10 This further exposes the
necessity to consider the content of items in goal-setting; a
problem like the one in Figure 3 assesses much more content
than just molecular structure.
Algorithmic and Recognition

Out of the 41 items, only five were identified as algorithmic by
the authors. From those five, every teacher that was interviewed
concerning the algorithmic item was able to identify it as an
algorithmic item, meaning each teacher recognized it solely
assessed calculations. Conversely, 37 items were identified as
not being algorithmic. Out of these 37 items, 32 were also
identified by the teachers as not being algorithmic, suggesting
that five items that were not identified as algorithmic by the
authors were identified as algorithmic by the teachers that
formulated them. This demonstrates that there are a number of
teachers that failed to recognize that their items assessed more
than just algorithmic calculations.
For example, Mandisa brought a question that we did not

identify as not an algorithmic problem, but she did. This

suggests that the teachers sometimes disregarded the need for
conceptual understanding regardless of the fact that the
problem necessitated some of a conceptual understanding of
chemical phenomena. This is further supported by evidence
provided in the next section.
Conceptual Understanding versus Solving the Problem

Table 3 shows a contingency table for items which were
associated with propositions for problem solving and conceptual

understanding from the teachers compared to the propositions
generated by the authors. This shows that, generally, if a teacher
can identify conceptual understanding goals, s/he could also
identify problem solving goals. However, the opposite is not
supported by our results. This again provides evidence that
teachers sometimes view understanding of chemistry in terms
of ability to solve problems correctly, an issue that has been
raised from very early research in chemistry education.24,25

As an example, Figure 4 shows an item provided by Jess. To
solve the exercise, Jess claimed that a student must “use

stoichiometry,” but she did not identify the conceptual issues
that stoichiometry represents, which is the meaning of mole-to-
mole ratios considering the law of conservation of matter and
particulate-level modeling of substances. This lack of attention
to the conceptual domain of chemistry can limit teachers in
making instructional decisions based solely on ability to solve
exercises and follow algorithms, which ignores a wealth of other
valuable information contained within student solutions to
these items.
Nonassessable Goals

Of the 11 goals the authors determined to be not assessable,
none were identified as algorithmic. This indicated that
algorithmic items, for the most part, are assessable from
teachers’ perspectives. However, the occurrence of approx-
imately one-quarter of the items having nonassessable goals is
alarming. In Table 4, we have examined the types of
nonassessable goals exhibited in this data and supplied the
implication to teaching and learning.

■ LIMITATIONS
The authors recognize that there are limitations to the above
study. One such limitation is the fact that the first author did

Figure 3. An example of an item with a nonassessable goal.

Table 3. Alignment of Teachers’ Goals with Propositions for
Problem Solving and Conceptual Understanding

Figure 4. Goal listed by the teacher was to use stoichiometry to solve
for the mass of iron needed to react.
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not design/conduct the interviews and therefore could not
probe specifically about alignment issues outside of what the
second author probed. However, sufficient evidence was
gathered in order to make conclusions. Any knowledge of the
interviews could have biased the first author, so this was also a
means of reducing threats to validity. A second limitation is that
the propositions for understanding and solving created by the
first author and validated by the second and third were not
standardized across several institutions. However, given the
chemistry expertise of the three authors, it is likely that other
content experts would agree with these propositions.

■ CONCLUSIONS

This study indicates that the teachers examined fell into various
categories indicating instructional sensitivity of their items.
There were four types of goal-to-item relationships:
Multiple Goals: Teachers commonly have multiple goals in

mind when they ask questions. The data indicate that teachers
can use multiple goals to asses multiple topics in one item.
Ambiguous Goals: Teachers who use ambiguous goals cannot

specifically determine what students do and do not understand.
While the ambiguous goal may be assessable, for example, if the
student knows how to do stoichiometry, the goal cannot define
the performance standard. As such, the goal is not useful in
designing/selecting assessment items and inhibits making valid
conclusions about student learning or instruction from
assessment data.
Identification of Problem Solving: The goals that fall into this

group have underlying concepts that can be addressed by the
item, but the teacher does not address them in their goals.
Well-aligned: The data show that teachers who craft well-

aligned items are likely guided by conceptual and computa-
tional goals, which will lead to more effective assessment items.
Considering these four groupings identified, we concluded that
several of our sample of chemistry teachers described learning
goals that were not detailed enough to provide appropriate
sensitivity to instruction, and more so misaligned conceptually
based learning goals and assessment items.

■ IMPLICATIONS

Teachers who have multiple goals must be cautioned that each
of these goals needs to embrace an assessable topic to be
effective. Moreover, to optimize student understanding, the

goals should specifically assess a concept to ascertain the
students’ understanding of the chemical concepts. Special care
must be taken to assess these conceptual goals rather than simple
problem solving. Teachers who use ambiguous goals should
also use caution, in that a simple skimming over of topics in a
chemistry course can lead to student confusion and lack of
understanding. Well-designed items address conceptual goals
that, in the process, also encompass mathematical concepts.
The items that should be crafted are items that conform to this
well-designed definition.
In accordance with the NGSS, conceptual goals are required

to be assessed to reliably and accurately assess student
understanding on most items. This study highlights the
importance of setting these goals and verifies the NGSS in
their standard. The goals that are assessable, more often than
not, are those that address conceptual issues first. Because of
this, teachers should use conceptual goals to gauge student
understanding and not rely solely on mathematical algorithms
to determine if a student truly grasps a topic. Looking forward,
teachers should create items that assess conceptual goals in
conjunction with mathematical or problem solving goals to
determine student understanding. Such a shift in assessment
practices strongly aligns with recommendations in the NGSS.
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Table 4. Categories of Nonassesable Goals, Implications, and Examples of Each Category

Category of Nonassessable
Goal Implication of the Category

Iterations
(Teacher,
Item)

Reviewing an equation,
conversion, common value
(boiling point of water), or
concept.

This category of nonassessable goals is not to suggest that review is a poor use of class time. Rather, it is to
indicate that the goal of “giving a review” is not assessable. Teachers who use items with a similar goal in mind
neglect to address concepts or solutions to problems in their goals−topics that are assessable.

Britt, 2
Mandisa, 20
Mandisa, 18
Natalie, 2a
Kari, 2b

Determining if students can
recognize an equation,
common value or concept.

Using an item to determine if a student can merely recognize a topic does not examine if the student understands
the topic; this specific distinction demonstrates the danger of using items to test student recognition.

Mandisa, 20
Francesca, 8
Francesca, 12
Michael, 1
Michael, 2
Matthew, 14

Goals that do not require
student responses.

Addressing a nonchemical topic, such as determining if the student did homework or not, is detrimental to the
item. These nonassessable goals are set apart from the previous two because they lack chemical merit.

Bart, 6
Matthew,14
Natalie, 2a
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