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Since the release of the Next Generation Science 
Standards* (NGSS Lead States, 2013) in April of 2013, forty-
three states and the District of Columbia, have either 
adopted or adapted these standards.  

When states began implementation of the NGSS in 2013, 
the most commonly asked question by educators was 
“What will the state assessment look like?” It was a natural 
question. However, the perception of the influence on 
learning of the large-scale, state-level assessments is 
overstated. While state-level assessments are important, 
classroom-level assessments provide the most important 
source of information pertaining to teaching and learning. 

Assessing with Purpose:  
Formative Assessments
Every assessment has a purpose, whether it be at the 
state, interim, or classroom levels. In HMH Into Science, 
assessment of student learning is not done arbitrarily—in 
other words, assessment is not done simply for the sake 
of assessment. Formative assessments guide instruction 
and are, arguably, the most powerful assessment tool an 
educator has at their disposal.  To this end, the units within 
HMH Into Science include carefully designed formative 
assessments to support teaching and learning at the 
classroom level.  

Formative assessment is defined as a process used 
during instruction to elicit evidence of student learning to 
improve student understanding (CCSSO, 2018). Formative 
assessment is used by the teacher to guide instruction and 
by the student to support their learning. Similar to a GPS 
device in an automobile, the teacher can use formative 
assessment to “recalculate” and move the students back 
on the right road.  Gaining information from formative 

assessment can be as simple as a teacher making 
observations, questioning and prompting students, or 
evaluating classroom discourse.

Making Student Thinking Visible
Instruction and assessment in HMH Into Science requires 
that students make sense of phenomena or design 
solutions to problems in order to drive their learning. To do 
this, student learning is engaged at the nexus of the three 
dimensions of the Framework:

1. Science and Engineering Practices 
2. Crosscutting Concepts 
3. Disciplinary Core Ideas

If done well, Instruction that is aligned to the NGSS 
organically provides many opportunities for teachers to 
observe and record evidence of student learning. The 
science and engineering practices and the crosscutting 
concepts allow students to make their thinking visible 
through their active use of the practices and crosscutting 
concepts (NRC, 2008).  

Formative Assessment Using 
Science and Engineering Practices
HMH Into Science provides formative assessment call-
out boxes throughout each grade-level teacher guide. 
These formative assessment opportunities are designed 
to supplement the formative assessment strategies of 
the teacher and are tied directly to the students’ sense-
making process as they endeavor to explain lesson-based 
investigative phenomena that is directly tied to the 
overarching anchoring phenomena.  
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As an example, in the Grade 3 Forces and Motion Unit 
of HMH Into Science, students are challenged with an 
anchoring phenomenon to explain how various forces 
are acting on a sled moving down a snow-covered 
hillside. The anchoring phenomenon sets the stage—an 
umbrella phenomenon if you will—where students engage 
in multiple explorations throughout the unit lesson. Each 
exploration addresses an investigative phenomenon that 
is conceptually related to the anchoring phenomena 
and helps students’ sense-making of the anchoring 
phenomenon.

In Exploration 1 students are asked to explore the following 
investigative phenomenon: 

The strength of a force affects how far and fast a car 
moves. 

The teacher is provided a “look for” in the call-out box 
where they formatively assess whether the students have 
connected the investigative phenomena back to the 
aforementioned anchoring phenomena. Through this 
process the teacher can assess whether remediation 
is necessary or move the students along to the next 
exploration.

Formative assessment occurs in all of the phases of each 
student’s performance. From an assessment standpoint, 
when students are engaged in using the science 
and engineering practices of the NGSS, the teacher 
qualitatively evaluates student learning formatively. In 
HMH Into Science, students use various science and 
engineering practices as they figure out phenomena. For 
instance, call-out boxes located strategically throughout 
the teacher guide provide formative assessment cues. A 
teacher may ask students to “discuss what forces make a 
rolling ball slow down”, which can drive students’ questions 
and have them use science and engineering practices to 
explain the phenomenon. When students engage in these 
practices, they provide the teacher with insights of student 
understanding and allow the teacher to make decisions 
about the progress of the lesson based on this evidence.  

As is true in the field of science and engineering, these 
performances are not singular—they are collaborative. 
Student discourse is not merely conversations between 
classmates. It is an important part of the formative 

assessment process as students discuss evidence and 
come to consensus. More succinctly, student engagement 
in the practices and subsequent discourse provides 
the teacher a window into their students’ thinking and 
supports decision-making for instruction. HMH Into Science 
provides many opportunities for students to collaborate 
and to discuss and, thus, provides the teacher with a 
number of formative assessment opportunities.

Formative Assessment Using the 
Crosscutting Concepts
The crosscutting concepts are, in the author’s opinion, the 
most important dimension of the NGSS and also the least 
understood. Crosscutting concepts, when done well and 
often, provide a common language between the teacher 
and the student. 

When the teacher uses these crosscutting concepts 
in prompts or questions for students, they focus the 
student on specific aspects of the phenomenon they are 
attempting to explain. In the Grade 5 performance-based 
assessment “Water Collection” found in HMH Into Science, 
students are presented a problem where a student wants 
to use water collected from the roof as drinking water for 
his pets. In the scenario, the student is presented with a 
system model of a solar still. The concept underlying the 
solar still is based upon the concept that matter is made 
up of particles too small to be seen (NGSS 5-PS1-1). Using 
the crosscutting concept of systems and system models, 
students structure their thinking through the lens of the 
crosscutting concept and focus their thinking on a specific 
aspect of the phenomenon, in this case, that matter is 
made up of very small, unseen particles that change back 
and forth from one state to another. Crosscutting concepts 
help students to make connections across all science 
disciplines.

Using crosscutting concepts effectively supports student 
sense-making. By having students concentrate on 
specific aspects of the phenomenon, it helps to eliminate 
the “noise” and to focus on the phenomenon.  From a 
formative assessment perspective, crosscutting concepts 
provide the path which the student progresses through 
the sense-making process and offers evidence of learning 
through discourse.  
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Summary
Three-dimensional assessment for any purpose must be 
grounded in the classroom: that is, in the curriculum and 
the way it is taught. Having formative assessment activities 
and prompts built directly into HMH Into Science supports 
both the teacher and their students. The classroom 
assessments used are not an imposition; they are a 
fundamental part of teaching.  

Evidence of learning in HMH Into Science is made more 
available by the students being actively engaged in 
the science and engineering practices and using the 
crosscutting concepts to explain a specific aspect of a 
phenomenon. The integration of the three dimensions 
create multiple opportunities for students to provide 
qualitative evidence of their understanding to the teacher 
as well as to themselves through formative assessment.  


