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Teacher (Current Certifications Subjects Taught PLC PCK pre- Beliefsin purpose as a science teacher and Implementation of summer
. subject taught) attendance test (post- what ISI implementation looks like research and ISl
Abstract Materials and Methods test)
Matt (Physics) physics physics, chemistry, High 97% Connect science to everyday lives; ISI as students  No implementation of summer
The Next Generation Science Standards provides a new * This study utilized a mixed-methods approach to build a biology, earth (93%)  learning connections between sciences and hands-  research; high implementation of
framework that solidifies the importance of teaching comparative case study. The participants in this study e ggnﬁ";’g'ﬁfqus;xdbe;;e‘g'szngﬂﬁons Student- |15
Interdisciplinary STEM courses. Specifically, the National consisted of seven in-service teachers from various <cience
R_esearCh COU_nC” has a_rgued_for the need_ o ma_ke hlgh schools In a Iarge urban school district in the Tom (Physics) biology, general biology, Low 59% Get students to pass the state exam; ISI as No implementation of summer
biology education more interdisciplinary. Since biology Northeastern United States. These teachers are a part science, environmental (59%) including math in physics and connecting science  research or ISI in class; limits
teachers seem to have the most difficulty teaching of an NSF-funded program that provides professional physics science, physics and engineering; inquiry as students strugglingto  implementation to after school
: C : : solve physics problems; hands-on labs science club
interdisciplinary STEM, a comparative case study was development in the form of summer research and PLC _ S— _ . - . . S
: : . Zack biology, chemistry, biology Medium 93% Get students to look at things critically and find Very low implementation in lab;
_condu_ct(?d .'[O understa_\nd WhICh_ factors mﬂu_ence eXpernences. (Chemistry) chemistry (93%) answers; ISl as incorporating different sciences, but mostly implements in after school
Interdisciplinary teaching, and, if there are differences also making connections within chemistry and the  science club
' ' i ' o o real world; inquiry as students doing a lab the best
between blolo_gy an_d physmal science _teac_hers. Using the . Quantitative and qualitative data they can and coring u with thelr oun data and
framework of interdisciplinary science inquiry (I1Sl), seven onli q tost biect ped ol conclusions
high school science teachers were compared to — Yhine pre- and post1est oh stbject pedagogica . . . . . . —— _
_ _ content knowledge Julie chemistry, middle school life Low 87% Relate chemistry to their everyday lives; Implements summer research in
understand how prOfeSSK)naI development and SUbJeCt (Chemistry) general science science and interdisciplinary as making connections to math and class; implements inquiry in lab,
pedagogical content knowledge informed their — Attendance records from _the past three years (20_12' physical science, ELA, and inquiry as students investigating on their  but no interdisciplinary science
implementation of I1SI. Findings of the study revealed a 2015) were used to classify PLC attendance as high, chemistry own:; students write their own lab procedures
range of levels of |mplementat|on, with no notable medium, or low. Paul (Biology)  biology biology, .chemlstry, Medium 86% Students b.ecome §C|ent|f|cally Ilt.erate C|t|z§ns and  Very low |mp.lementat|on in biology
_ _ _ _ , earth science, do something that is real; ISI as incorporating math  class; some implementation of ISI
dlfferences Oetween SCIence teaCherS from dlfferent - Observatlons Of the teaCherS Summer researCh environmental and engineering into prob'em So|ving; peop'e of INn environmental science C|ass;
content bac <grounds. Rather, there were common experiences and classroom lessons science, middle different specialties working together; inquiry as Implementation mostly limited to
factors, such as time limitations due to the curriculum, and ~ Semi-structured interviews et mplomentation mosty as eplicating summer  replcating sommer research
: : y icati u icati u
a :?ahch?fr stur(;dtirgta_nd|?g of, ?r}[d vaIIlBJe plscedtﬁn 1S, . — Artifacts collected during classroom observations: research experience experience
W IC_ attec e_ cif Implementation. based on e resuits teacher lesson plans, student handouts, digital Jennifer biology, biology, Low 55% Get students involved in science; get students to Very low implementation in lab;
P , dig
of this study, it seems that further efforts need to be made photos (Biology) elementary environmental (55%) pass state exam; ISI as bringing together different  implementation mostly limited to
to help teachers develop a better understanding of what education science sciences and having students find answers; ISI after school science club by
Sl is. In addition, teachers need to develop their subject — Teacher summer research logs and ISl implementation as replicating summer research replicating summer research
T _ ° ' ' experience, having students learn lab procedures, experience
content knowlgdge In a_II Qf the sciences, better enabling implementation posters and having students do more hands-on activities
them to make |nterd|SC|pI|nary connections. Michael (Earth earth science, earth science, Medium 717% Get students to gain a better understanding of the Implements summer research in
. science) biology, general biology (63%)) different sciences and the world around them; lab; implements inquiry almost
Research Questlons Results science, hands-on projects; interdisciplinary as using math  every day through bell-work
elementary and ELA in science and fitting physics and guestions based on the topic
Due to the call to teach modern biology as . Since there were seven different teacher cases, a education chemistry in earth science students will learn that day
interdisciplinary (NRC, 2003; NRC, 2009) and the detailed description of each case was described. Each
struggles that biology teachers have In particular to source of data — the pedagogical content knowledge Conclusion
Implement interdisciplinary STEM (Asghar et al., 2012), (PCK) test, observations, interviews, and artifacts — With th ation of the  onching interdisciol . . f . )
the following research questions have been developed. were analyzed to build each case. A cross-case ith the realization of the importance of teaching interdisciplinary science, comes the importance of preparing teachers to
partnership that provides professional development in the among the cases (Creswell, 2013). there are still several factors that are limiting teachers from fully implementing ISI in their classrooms. Many resources will

need to be provided to teachers to help with the implementation of the new NGSS standards (NGSS Lead States, 2013),
which will most likely include changes in instruction and assessment. Based on the results of this study, it seems that further
efforts need to be made to help teachers develop a better understanding of what interdisciplinary science teaching is, and to
provide some more specific resources to help them with the development of curriculum materials that promote the teaching of
ISI. It seems that teachers also need to develop their subject content knowledge In the sciences outside of those that they are

form of summer research and professional learning
community (PLC) experiences, which is meant to promote
the teaching of interdisciplinary science and engineering.

* In analyzing the results from the seven different case
studies, It can be seen that there Is not a difference In
the implementation of ISI| between the different science
subject content teachers. Although the two biology

(1) How does the summer research experience and t(Tachers h‘;‘ve a Vlef|¥ I(_)Wr:m_pl_em?ntatlon of ISIin their certified in, better enabling them to make interdisciplinary connections. Even though this study did not show a difference in the
participation in the monthly professional learning ¢ aT_ses_ an hm_osty Imit their mp;\ementgtlon 10 : implementation of ISI among biology teachers compared to the physical science teachers, it is something that should be
_communltles_ durlng the gch(_emm yegr |mpgct t_he re[; |ca|1t|r|19bt e_lr _slummer re:;,earcI experlclence In an _ahter considered with a larger sample size of teachers. It seems that the teachers in this study, regardless of what science they
Implementation of interdisciplinary science inquiry (1SI) SChoo ? l;] ’ S'rr:“ ar %Pes of resulls are also seﬁn W'tA” teach, seem to have difficulties making interdisciplinary science connections. With states in the process of adopting the
0y biology teachers compared to teachers in the some or the other subject content science teachers. NGSS, there is clearly a lot of work that will need to be done to prepare for interdisciplinary science teaching.
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